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FOREWORD 

THE CHANGE IN THE AIRCRAFT YEAR BOOK 

Th e A ircr aft Year Book has been publi bed by the nationa l tr ade associa t ion 
of the aircraft ma nufacturer ::. in the n ited tates since 1919. At the t ime of its 
fi r t is ue, and for many year thereafter , ther e was no oth er source to which 
the eriou tudent of av iation affa irs could tuxn f or basic ta t istics, a r ecord of 
legi. lative an d o-overnmen ta l act ivit ies in av iation, ou t tanding r ecords, or the 
introduction of n ew a ircraft eng ine , acce orie ·, and other cien t ific develop
men t . Thus the ircr aft Year Book has been and will r ema in an invaluable 
repository of the history of A merican a-.; ia ion dtu"ing one of its cri t ical periods. 

In the last severa l year s the condit ions which n ecessitated publication of the 
~ircraft Year Book as a compr ehensive encyclopedia of the ear in av iation h ave 

changed f r om those p revalent in the 1920's. Commer cial publisher s now prepar e 
and i · ue comprehensive directories of all bra nches of the industry and of all 
types of equip ment. Th e impor tan t and now well-es tablished t r ade journals 
regularly chronicle the important developments in av ia tion . In addition, several 
issue annua l reviews or dir ectories ummru:izing technological and leg isla t ive 
developments and r eproducing the important statistics of the p eriod. It so 
h appens tha t the growth of th e ser vices made available by the commercial pub
li her s coincided ·wit h the p ost-war contraction i11 t he a ircr aft industry which 
h as necessitated r eductions in the budge t of the A ircraft Industries Associa tion. 
I n view of th ese developments, th e Association arrived a t the flecision that pub
lication of the Aircraft Year Book in the format and wi th the contents typical 
of its production by L anciar Publish er s was no longer essential. 

On th e other ban d, the year 1948 was one of the most r emarkable of the past 
two decades in the field of national avia tion policy. Severa l outstanding docu
ments of lasting importan ce to all phases of aviation were published during the 
year. To pr eserve these in permanent bound f orm, th e Association decided to 
devote th e entire Year Book for 1948 to reproduction of the full text of these 
ma terials. f eanwbile, deta iled studies are underway to determine the futUJ·e of 
the Aircraft Year Book. 

The documen ts included in this volume are: 

1 . The r eport of the President's Air Policy Commission, " Survival in the Air 
Age." 

2. The r eport of the Congressional Avia tion Policy Board, " Na tional Avia tion 
P olicy." 

3. "Elements of American Air Power," statements submitted by 17 aircr aft 
companies to the President's Air Policy Commission. 

In addition to r eproduction of the full text of these documents, which truly 
constitute a landmark in aviation history, there are also included in the AiTcraft 
Year Book f or 1948 summaries of the important statis tics and leg-isla tive develop
ments of th e year. 

The Congr essional history of 1947-8 and particularly the adoption of the 
Supplemental National Defense Appropriation A ct of 1948, providing increased 
appropria tions f or aircr aft procurement, marked a turning point in the post-war 
history of American Air Power. The disastrous disintegrat ion of American air 
power after V -J D ay in 1945 was halted by the report of the President's Air 
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Policy Commission (January 1, 1948) and by that of the ongre sional AYiation 
Policy Board (March 1, 1948) and the en uing adoption of the appropriat ion 
measure. Unfortunately, much remains to be done to make certain that the 
specific recommendations of the Congr ess ional Board, whi ch are o essential to 
national security and to the economic welfare of America n aYi ation ar a tua lly 
put into effect by action of Congre · or b) o-overnmenta l directive. For thi 
r eason the years 1949 and 1950 assume an importance commensurate to that of 
1948 in the revival of American air power. As this is written, the crit ical inter
national situation adds an emphasis to this need that cannot easily be i!mored . 

Washington, D. C. 
October 1, 1948 

IV 

OLIVER P. E CHOLS, 

Pt·esi dent, 
A:it·cmft Indtt tt·ies A sociation 
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THE AI-RCRAFT PRODUCTION EXPANSION PROGRAM 

Th aircraf t produ tion expansion program authorized by the Supplemental Ka
tional Defense Appropriation ct of 194 , which provided for ail'craft procurement 
for the 1949 fiscal year, stems directly fl'om recommendations of the President'· 
Tem1 01·ary National Air Poli cy Commi ion • and the Joint Con"'Tessional AYiation 
Policy Board. •• This law, often called the "70-group bill" when it was under de
bate, only provided funds for the initial ptu·cha e of planes for a 70-group program 
but did not authorize an air force of that iz . This appropriation meastu·e should 
not be confused with the propo ed Cia on 70-group Air Force bill which would 
authorize the planes, personnel, and proctuement and establish the composition of a 
70-group Ail: Force. Th.i latter mea ure i scheduled to be con idered by Congress 
early in 1949. 

The progr am calls for an expansion in production of military ail'craft more than 
tripling the rate of industry output prevailing since V J-Day. l>roduction of mili. 
tary aircraft in the calendar year 1946 was 1,330 ail·craft. In the calendar year 
1947 production of military types was slightly more than 1,500 units. During the 
first quarter of 1948 production of military aircraft amounted to 573 units. 

In contra t with these low levels, the Supplemental National Defense Appropria
tion Act of 1948 as passed by Congress in May authorized the pmchase of 2,72"7 
planes for the All· Force and 1,535 for the Navy. 

Relative Size of the Program 

Because the program bulks large against previous peacetime standa1·ds, a few 
comparisons will ena'ble a better appraisal of the size of the as ignment given the 
aircraft industry and of its impact upon the domestic economy. 

In its r eport issued in January, the Finletter Commission endorsed the recom
mendations of the Air Coordinating Committee issued il1 October, 1945, dealing 
with the minimum annual production required to maintain an aircraft industry 
capable of rapid expansion in an emergency. This 1945 report of the Air Coordi
nating Committee gave the following two figures for the minimums that should be 
maintained: 

"Table I 
Annual Production of Military Airplanes 

Lower Level Upper Level 
Number of Airplanes .___ ______ ________ __ ___________ 3,000 5,"780 
Ail·framc Weight-------------------------------------- 30,700,000 lbs. 60,100,000 lbs." 

The upper and lower level referred to were defined as follows: 

"In determining the upper level of possible military requirements for air
craft, we have assumed the need fo1· a substantial striking force ready at all 
times to cooperate in the maintenance of world peace. '\Ve have conceived of 
the lower level as a minimum which could be reached only after maintenance 
of world peace is well assured and a substantial degree of disarmament has 
taken place." 
The new program falls between the upper and lower levels recommended by the 

Air Coordinating Committee. In total units, 4,262, it is almost exactly half-way 

*Text of the President's commission r eport is the second section of t hi s book. 
'*"" Text of the Congressional Board report is the third section of this book. 

V ll 



between the two recommended levels. The airfra me weight inYolvcd in the pro
gram will be closer to the upper level than the lower. 

It should be noted, ho\Yever, that t&e rates of production called for under the 
Supplemental National Defense Appropriat ion Act of 1948 will not be r eached 
for at least 18 months, and perhaps not until two year s from July, 1948. Produc
tion in uni ts in the calendar year 1948 may be expected to approximate the 2,000 
unit level. This production in terms of airframe weight will approx imate 20 
million to 22 million pounds. It is doubtful if production wi ll exceed 50 million 
pounds a year until after the fi scal year 1950. 

How output of new plane program 
compares with war production record 

WORLD 
WAR II 

PROGRAM 

"70 
GROUP" 

PROGRAM 

ANNUAL RATE 
AT START 

ANNUAL RATE 
AT START 

ANNUAL RATE 
18 MOS. 

LATER 

ANNUAL RATE 
18 MOS. 

LATER 

•Approximate annual 2 400>:< . 4 DOD? 
rate. July 1948 

' ' . 
''Planes" 

When the current expansion program is compar ed with that inaugurated during 
World War II it is relatively small. Production of military aircraft during the 
last war reached a r ate of more than 100,000 units per year in early 1944 befor e 
cutbacks became necessary. In t erms of airframe weight, production in early 1944 
was running well above an annual r ate of 1 billion pounds a year. These figures 
give some indication of the relatively slight drain on the nation's r esources of 
steel, aluminum, and manpower }nvolved in the current expansion program. 

Inflationary conditions, of course, tend to make this program bulk larger than is 
actually the case. The new law provides a total of $2,798 million for new obliga
tions for aircraft procurement. Such a volume, while large for the aircraft indus
try, actu ally amounts to only one and one-half percent of the current national 
production or national income, which is now running at a r ate above $200 billion 
a year. 
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The steel industTy at its current r ate of operations can produce all of t he steel 
required in the aircraft expansion program in approximately three hours. How
ever much of it i special steel calling for highly controlled production. The 
aluminum reqtti.red for the progr am, when the peak r ates of operation are at
tained some 18 months from now, would involve only abou t 15 to 20 days of an
nual production of the aluminum industry. 

1940-48 Condi tions Quite Different 
While the aircraft production program is not to be compared in size with that 

undertaken during World War II, it does face the a ircraft indusb:y with a real 
challenge. This is principally because of the vast difference in economic condi
tion between 1940, when the World War II expansion program got under way, 
and 1948. 

In 1940, the aircraft program was undertaken in an economy that was far from 
peak levels. Upemployment was r elatively heavy. Industrial capacity lay idle. 
Materials were easily available. Ther e bad been no inflation of costs. Labor 
conditions were stable. 

In 1940 although new planes were coming from the drawing boards, they were 
designed fo r conventional engine . These engines were approaching peak develop
ment of more than 20 years. Speeds still were in the range below the speed of 
sound range, and compressibility was not too serious a factor. A start on plant 
expan ion and organization of design teams had been made possible by British 
and French orders of the preceding year. There had been no disintegration of 
plan t labor f orces, engineering design teams or management groups by events 
such as the demobilization after V-J Day. The industry, while not rich, had not 
suffered serious financial losses in the preceding two years. 

World War II Experience 

1939 output : Military 2,141; Total 5,856. 
Monthly output in May 1940 when Franklin D. Roosevelt asked 50,000 

planes-450. 
Monthly ou tput one year later-1,339 planes. 
T ime f rom May 16, 1940, until 50,000 a year r ate r eached- 27 months. 

Monthly output in August 1942-4,2.74 planes. Output was 47,836 in 
1942. 

Time to reach 100,000 a year rate from May 16, 1940-42 months. Output in 
October 1943-8,360 planes. From date 50,000 a year r ate r eached-
15 months. 

P roduction in 1944 (peak year)-96,318 (revised). 

In 1948, the economy is virtually saturated with orders and backlogs for civilian 
goods and for equipment, foods and supplies for Europe. There is little unemploy
ment, particularly in the fields from which the aircraft industry must draw its 
skilled labor. There is no guarantee that employment in the aircraft industry will 
be at all stable, as contrasted to conditions in other industries. Industrial capacity 
in the aircraft industry itself is sufficient for the new program, but capacity in 
industries ·which must supply the aircraft industr y with much of its parts and 
accessories is heavily engaged in civilan production. Materials, many of them 
vital and essential, are in scarce supply. There has been an inflation of costs, and 
labor conditions in an era of national inflation are not stable. 



In 194 , the bulk of new p lan es oming from the drawing board ar e bei ng pow
ered with new t.) pes of engines- j et and ga · turbin . Th c cngin are j u t begin
ning in their development cycle. peeds have hot up in t th ·oni Ta nge a nd 
str ength, maneuverabili ty, and stability problem al l mu t be r ea c ed fo r a h 
new plane. Aircraft companies have been opera ting b low the cono mi production 
level, and cxpan ion will bring forth many probl em . Pl a nt la bor fo r ce , eng ine r
ing teams and in some cases, management groups, ha\·e been di persed b p o t-wa r 
demobilization. T he industry has suffer ed . C\ ere fin a ncial los es over a two-year 
period. 

T he T ime Factor 

The amount of time required to bri ng about an expan ·ion in a ir raft produ c
tion i far beyond what tbe general public believes can be don e. The probl m an 
be illu. truted by another reference back to World War II exp eri ence. At thi t im 
the nation ·was mobilizing for war and all r e. ourccs could be concen tra ted upon the 
problem of expa nding aircraft production. Despite this cone ntration, 27 month 
passed from the t ime the 50,000 planes a y ear program was announced on 1\Iay 16, 
1940, until that output rate was r eached in Augu t, 1942. Yet, some expau ion wa 
a lready under way in 1940 because of the orders that had been previou ly p laced 
by the French and the British. 

As has been pointed out above, expansion will be somewhat more difficult now 
because of the current boom in the domestic economy. Because of this, the best e~ ti
mates are that at least 18 months will elap e before the peak production rate 
authorized by the Supplementa l ational Defense Appropriation Act of 1948 i 
reached. 

Costs of 5-Year Program 

According to Lt. Genera l Edwin W . Rawlings, Air Comptroller, in testimony be
fore a House Appropriations subcommittee, on March 19, th e A ir Force plan for 
modernization of the 70 groups differs from the Finlctter• r eport only in the date 
of completion. Under the five year Air Force p lan, the 70 group program would 
be completed by the end of fiscal year 1953 with modernization of the war r eserve 
to be completed about fiscal year 1955 or 1956. Under the Finletter recommenda
tions, modernization was to have been completed by J anuary 1, 1953. The amounts 
of cash or contract authorization for aircraft procurement tentatively considered as 
necessary under the plan being form ulated within the Air Force are (i n millions ): 

Fiscal year 1949·-··-----·-----·----------- 2,037 
Fiscal year 1950 ···------·-----------·--·-- 2, 738 
Fiscal year 1951... ___________ ····----·--·-- 3,303 

Fiscal year 1952 ... ·-··--·-------·--·--···-· 3,200 
Fiscal year 1953 ... ---··-·-----·-··------·-· 3,200 

Level off ---·----··--·-------··--···----·---·-··· 3,200 

Design Time 
The time involved in designing and building aircraft and in preparing them for 

mass production in 1948 as compar ed with World War II models designed and pro
duced prior to 1942 has increased nearly 10 times. As an example, the prototype 
of the B-17 r equired 150,000 engineering manhours, the prototype B-29 required 
1,400,000 engineering manhours and the prototype B-50 approximately the same 
as the B-29, as a result of the utilization of B-29 know-how and p arts. 

Some of the problems which increase the complexity and time involved in pro
ducing modern aircraft are the r esult of the increased altitude operating r ange ancl 
speed range. Altitudes have increased roughly from 30,000 to 50,000 feet for tac-

*Chairman of the President's T emporary National Air Policy Commission. 
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tica l aircraft and the p eed range from 300 mile per hour to 600 plus miles per 
hour . The e two factor alone have promoted problem in ba ic aircraft structural 
de- ign a well a ac e -ory and ·ontrol equipment. As a n example, new concepts in 
the de ig n of aircraft hydrauJi~ and electrica l ,tems mu t be developed to enable 
the ystem to with tand the lo\\ er temperatures in the higher atmo phere. The 
matter of engine cooling a t higher alti tudes has become more complex . E xtr emely 
thin wing constTuction present problems of design and fa bricat ion. The develop
ment of taper sheet aluminum and new types of extru ion for such wing sections 
of high speed aircraft i a defi_n ite de,-elopmental problem. The in cr ea eel complexity 
of de ign probl em in ub-oni c and super onic aircraf t have increased t he fl.ight test 
time r equired to prove the dependabil ity of new designs. This appl ies al so to in
crea eel complexity of control and accessory equipment which must be fl.ight tested 
in total airp lane confi gm·ation to prove its serviceability for mil ita1-y use. 

WHY PLANE DEVELOPMENT COSTS 
MORE THAN BEFORE WORLD WAR II 

PROTOTYPE I LABOR, OVERHEAD 
MAN•HOURS REQUIRED COST PER MAN•HOUR 

Aircraft Ordnance 

Increased design and production time is also the r esult of need f or more accurate 
control of military aircraft ordnance equipment and for more precise n avigational 
equipment. As examples, r emote gunfire control systems must be adapted to and 
coordinated with the high speed operation of j et fighter s. The r adar countermea
sure and identification equip ment must be extended to greater r anges and higher 
altitud es f or effectiveness. Research must be undertaken to obtain lower weights 
and greater r eliability of such equipment. Radio and control equipment must be 
r edesigned or redeveloped to over come the low temperature and p ressure effects of 
high altitude as well as the increased acceleration loads of the higher speeds. 
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Jet and Gas Turbine Power 

·.-e of jet a nd ga · turb ine power p lant. for mili ary air raft has pre ented nu
merous problems tending to increase production time and expen e. ew high tem
p erature alloy material and ceramics mu t be developed for ombustion chamber
and turbine bl ades, etc. S uch hig h density and high temperature alloy material. 
and use of ceram ics also resu lt in fa brication problems. cw tooling methods arc 
r equired for fo rming turbin e bl ades. ew problems in design of rotor b a ring con
front engineers. Such bearings must withstand rotational p eels a nd powers 10 
t imes greater than r eciprocating eng in es. Such engines mu t aJ o be capable of 
withsta nding greatly incr eased stresses fo r hig h speed man m·crs. Tul'bo-prop m
stallations require new designs in propeller r eduction gearing to tran mit the x
tremely high turbine speeds and power. Engine controls mu t be designed to o
ordinate con-fun t ioning of \·a riou. eng ine com p unci · ·uch a fue l y tcm t mpcra 
ture con trol and variable j et nozzle. 

There are also problem in new design concepts for inte rnal a nd external cooling 
of power plants. 

Component and airfrarne parts ar e generally designed with the objective of pro
viding the greatest performance and dependability possible. S uch p arts, however, 
·often require complete r edesign before they can be mass produ d in order to avoid 
a critical shortage of material or manufacturing facilities. For example, substitutes 
must be developed for application where columbium or cobalt materials are used 
and some parts must be redesigned to utilize exi sting forging capacity for mass 
production p arts. The capacity for accessory and control equipment in aircraft has 
also increased problems of maintenance and inter changeabili ty. Parts must be de
signed or redesigned in mass production to increase inter changeability and reduce 
maintenance and supply problems. 

Between 50 and 60 percent of the appropriations go into airframes, the balance 
into engines, propellers and accessories. 
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COMPARISON OF APPROPRIATIONS FOR AIRCRAFT PROCUREMENT 

U. S. AIR FORCE In millions of dollars 

Procurement airplanes __ _ _ 
I ateriel .AJ.·my ---·- --

Mis il es ----- ------
Indu try planning ______ _ 
Salarie , etc. __ ______ _ 
Airborne equipment _ _____ _ 

Cash to pay previous 
au thorizat ions --------------

U . S. NAVY 

Procurement piloted ______ _ 
Procm ement pilotless _____ _ 
Equipment for Service Schools 
Indu try planning -------------

Cash to liquidate pr evious 
con tracts -------------- ---

Fiscal 
1947 
375.4 

7.2 
1 .A. 
11.7 
N.A. 
N.A. 

Fiscal 
1947 
307.7 

5.6 
N.A. 
N.A. 

Revised 
Fiscal1948 

588.4 
10.6 
13.0 
4.5 

N.A. 
.A. 

Revised 
Fiscal 1948 

323.5 
10.1 

N.A. 
6.0 

Total appropriated for 1949 fiscal year 

New obligations (of which contract authorization is 

Fiscal1949 
as passed Congress 

1,962.0 
10.0 
10.3 

4.5 
12.8 
45.5 

2,045.1 
250.0 

2,295.1 

Fiscal1949 
as passed Congress 

738.7 
9.3 
1.0 
4.0 

753.0 
150.0 

903.0 

$2,275,000,000) - ---------------- -------------------- $2,798,100,000 
Cash to pay previous au thorization __ _______________ _______ 400,000,000 

$3,198,100,000 
N.A.-not available. 

Number of Planes Provided by Appropriations 

Air Force Navy Aviation 
Original Budget 1/6/48 _________________________ 978 1,025 
Supplemental Request 4/8/48________ ________ 693 510 
House Addition --- --------------------------------- 1,056 

2,727 

Details (}f Above 

1,535 

Total 
2,003 
1,203 
1,056 

4,262 

Air Force: 1,575 jet fighters; 243 bombers; 909 transports, utility, etc. ; total 2,727. 
Navy: 807 fighters; 515 attack; f13 patrol; 20 transports; 80 helicopters; total 

1,535. 
Source: Air Force r elease May 6, 1948. Testimony by John L. Sullivan, Secre

tary of Navy, April 27, 1948. 
Note: Secretary Forrestal had approved commitments of approximately 80-90% 

of these authorizations by July 1, 1948. 
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The Air Information Divi. ion of the Dcpartm nt of the Air Force i ued the 
following relea e on June 10, 194 , detailing Lh a ir ra ft pro ·urement pr gram 
then authorized by Secretary Forrestal. Text of th relea fo llow : 

"The $1,345,165,000 a1 proved by the ecretary of Def n e f or the proclll· m n t 
of aircraft by the USAF will permit the awarding of contract to a ircraft manu
facturers for 243 bombers, 1,405 fighter and 55:3 tr an port training and air . ea 
rescue aircraft. 

"A detailed breakdown of the 2,201 total by manufa turer, type of a ir raft 
and number of aircraft to be procured is as fo llows : 

"Manufacturer 
''Boeing -----------------------·--------------------·--------- -
''Boeing - --------------------------·--------------------------
"North American --------------------------------------
''Northrop ------------------------------- __ ______ -- -------
''Republic -------------------------------------------
''Lockheed -------------------------------------------------
"North American ---------------------------------------
"North American -----------------------------------------· 
''Curtiss : ________ ________________ _____ ----------····-----------
''Curtiss ---------___ __ _____ . ___________ .. ___ . _____________ _ 

''Fairch i I d ------------------------------------------ -- -- -----
''Douglas ------- ---------------------------------------- 
''Grumman -------- ---------------------------- -- ----·--- ----· 
"North American --------------------------------------
''Loekh eed ---------------- ----------------------------------· 

Type 
B-50D 
B-50C 
B-45C 
B-49 
F-84C 
F- 0 
F- 6A 
l! -86C 
F-87 
RF-87A 
C-119B 
C-124A 
SA-16A 
T-28 
TF-80 

No. of Aircraft 
13~ 

30 
51 
30 

409 
457 
333 
11 
5 ' 
30 
99 
28 
32 

266 
12 

"The Air Force is not prepared at this time to g ive final figures on the dollar 
value involved in individual types of aircraft being procured." 

The Department of the Navy issued a simi lar r elease on the same day. Text of 
this release follows: 

"MEMORANDUM TO THE PRESS: 

"Procurement of 1,165 Naval aircraft h as been planned under the $653,635,000 
authorized for that purpose by th e Secretary of Defense from Congress ion al 
appropriations. 

"In response to queries, the breakdown of this aircraft procurement program 
by model, manufacturer and quantity follows: 

" Fighters 

"Attack 

"Patrol 

Manufacturer 
McDonnell 
Grumman 
Douglas 
Chance Vought 
Chance Vought 

Douglas 
Grumman 
Martin 

Lockheed 

xiv 

Model Quantity 
F2H :).79 

F9F 317 
F3D 28 
F6U 33 
F7TT 19 

Total Fighters 576 

AD 356 
AF 23 
AM 47 

Total Attack 426 

P2V 82 

Total Patrol 82 



'T r an port 

'Helicopters 

F a irch ild 
ndeten u ined 

Grumma n 

ikor h.ry 
ikor sh.ry 

R4Q 
R (HL) 

JR2F 

Tota l Tran p ort 

HJ 
H 0 3 

Total Helicop ter 

ndetermined 
Grand tota l p r ocurement 

8 
2 
6 

16 

19 
18 

37 

2 
1,165" 

FIRST LINE 

AIR FORCE PROGRAM BY TYPES 

(Excludes A ir 1 ational Guar d and Air Reserve) 

Fir t -line aircraft inventor) r equiremen t, fi cal year 1949- f ull 70 group, 22 
·quadron , 3,000-pi lot-tra in ing p r ogram. 

Required Replacement Requirement 
TYJle of Aircraft Inventory Operational! OBS2 Total 
H eavy bombers ------------- 988 90 122 212 
Ligh t and medium bomber s ._____ 436 69 82 151 
F i <rh ters : 

Pen an d intercep tor _____ ________ 1,898 531 418 949 
Tactical r econnaissan ce 

----~--- - 165 56 36 82 
A ll-weather ---------------------------- 125 16 34 50 

Tr ansp or ts : 
L igh t ------------------------------------- 56 4 8 12 
Medium 

----------------------------~ 463 38 69 167 
Heavy --------------------------------- 417 10 55 65 

Amph ibian ------------------------------- 67 25 5 30 
Lia ison ------------------------------------- 310 61 34 95 
Helicop ter s -----·------------------------ 105 28 21 49 
Trainers : 

P rimary basic ---------------------- 1,107 76 124 200 
A dvan ced single engm e --------- 336 94 15 109 
A dvanced twin eng ine -------------- 396 63 30 93 

T OTAL F I RST LINE ---------- 6,869 1,151 1,053 2,2043 

!Oper a tional r ate (a ttrition): P er centage of total requirement (or inventory) 
which is assumed t o be lost to the using agency due to actual operational loss, 
wreck, missing, etc. This rate is calcula ted from experience. 

20bsolescence r ate : P er centage of total requirements (or inventory ) which is 
assumed to be lost from firs t-line inventory due to the a ircraft which are not lost 
oper a tionally becoming obsolescent after a certain period of time. This r a te in
cludes aircr aft being r etired f r om inventory, becoming militarily obsolete, and 
b eing r etired t o fill r equirements f or which obsolescent aircraft are suitable_ 

3This figure does not include a ircraft procuremen t necessar y to support the A ir 
National Gu ard and the Air Reserve Training Progr ams. Their requirements have 
been met to da te through assignment of aircraft fro m stor age. 

Source: Speech by R epr esenta tive C. E . Merrow, Congressional Record, Decem
b er 15, 1947. 
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Naval Aviati on : Composition by Type 

The figures which follow are divisions into operating uni ts and by type of the 
N av.y's plan of the 14,500 p lane. r equired to make it possibl e for the avy to 
carry out its assigned mission. Un der conditions of peace it would be po sible to 
achieve this strength within five years. 

The r equiremen t of 14,500 a ircraft bas been approved by the Joint Ch ief of 
Staff f or the Navy on the same basis as the seventy group p lan of the Air Force. 
The Navy now has operating 5,793 planes and an inventory r equi rement of about 
11,000. 

Total USN Oper ating_________________________________________ 8,015 

Total USNR Operating ----------------------------- ------------ 2,672 

Grand Total Operating ___________________ ______________________________ 10,6 7 

Logis tic Support ---------------------------------------- 3,787 

Total Planes H TA __________________________ ______________ 14,47 4 

Total lighter-than-air 32 

NAVY 

USN 

Breakdown by Operating Combat Units 

Groups Aircract 

Attack Carrier Air Groups______________ _______________ _____ 24 
ASW Carrier Air Squadrons___________________________ 16 

TOTAL ---------------------------------------------------- ------- 40 

USNR 
Attack Carrier Air Groups__________________________________________ 8 
ASW Carrier Air Squadrons .______ ___________ _________________ ___ 8 

TOTAL ----------------- -------------------- ----------- ----- --------- 16 
TOTAL CARRIER AIR GROUPS_______ ______________________________ 56 

P a trol Squadrons USN--------·--- -------- --- ------------------------------------ 40 
Patrol Squadrons USNR_____________________ __ ___ ____________________________ 12 

TOTAL PATROL SQUADRONS______ _____ ___________________________ 52 

MARINE CORPS 
Carrier Groups (Amphibious) USMC ________________ . ______ ___________ 6 
Air Groups (Support) USMC______________________________________________ 27 

T 0 TAL ---------------------------------------------------------------------------------- 33 
Air Groups (Support) USMCR_______________________ ____ _________ ____________ 7 

TOTAL MARINE CORPS ------------------------------------------------- 40 
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1,860 
352 

2,212 

682 
176 

808 
3,020 

400 
120 

520 

144 
540 

684 
168 
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Breakdown by Types (Operating) 

COMBAT 

Figh ters ---------
.A.tta k ----- - - -----
P at rol (Hea,r land )------
P atrol ( :Medium land ) ___ _ 
P a tr 1 ( Iedium ea) ___ _ 
P atrol ( mphibian) -----

3,990 
1,972 

292 
306 
194 

65 

TOTAL OMBAT _______ _ 6, 19 

ON-COMBAT 
Tran port, Heavy land __ _ 
T1·ansport, Medium lancu.l __ _ 

tility, Multi-engined __ _ 
tility, inale-engined __ _ 

Training, Multi-engined __ _ 
Training, ingle-engined __ 
Helicopters, Observation _ _ _ 

94 
307 
512 
129 
715 

1922 
189 

TOTAL NO -COMBAT _ 3,868 

ToLal Op ra ing Aircraft Heavier-than-air ____ _ 
Log i tic upport (in b·an it, o>erhau1, etc.) __ _ 

Total Heavier-than-AircTaft ___ _ 
Total Lighter-than-Aircraft -------- -----------

ource : _ Na, y , as upplied Representative C. E . Merrow. 

10,687 
3,787 

14,474 
32 

Aircraft Profits and the Renegotiation Act of 1948 
e tion 3 of the upplemental National Defense Appropriation Act as approved 

:\lay 21, 1948, is titled " Th e R enegotiation Act of 1948." It stipulates that "all 
contracts in excess of $1,000 entered into under the authority of th is Act, obligat
ing funds appropriated hereb , obligating f unds consolidated by this Act with 
f unds appropriated hereby, or entered into through contract authorizations herein 
granted, and all subcontracts thereunder in excess of $1,000 shall contain" a stand
ard renegotiation article as defined in the law. 

This clause is to be administered by the Secretary of National Defense. He is 
ginn the rights to audit the book and records of an conh·actor or sub contractor 
subject to this section. He is also given the right to make exceptions or exemp
tions to the law "in his discretion." 

The aircraft industry historically is geared to a modest rate of r eturn. Its 
rate of profits throughout the recent war were lower than those r eported by any 
other major supplier of war material. This is shown by the following table taken 
from the National City Bank Letter for April, 1948, and showing the rate of 
profits per dollar of sales for certain leading industries. 

Profits Per Dollar of Sales 

Industries 1936 
Iron and steel ------------------------------------------------ 5.9 
Machinery --- -------------------------------------------- 11.2 
Autos and trucks · -- ~- -- ----- --------------- -- ---------- 12.5 
Aircraft and parts ------------------- ----- ------- 7.7 

Total all manufacturing companies_____ 7.6 

1937 
7.5 
9.1 
9.5 
7.6 

7.4 

Source: N a.tional City Bank Letter for April, 1948. 

1944 
2.6 
3.2 
3.1 
1.2 

3.3 

1945 
3.0 
3.6 
4.5 
1.2 

3.9 

1946 
5.6 
5.9 
3.6 
0.5 

6.0 

1947 
6.2 
7.1 
6.5 

- 2.5 

7.1 

The Renegotiation Act of 1948 may pose some serious supplier problems for the 
prime aircraft contractors. A great many of suppliers of accessories, components 
for aircraft and engines, electronic equipment of all types, navigation and other 
instruments, nuts and bolts, etc., are heavily occupied with the production for the 
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civilian market. Any volume of business coming to such con cerns as a result of 
the a ircraft expansion program just au thorized wi ll con t itu te a very mall por
tion of their total production and sales. In view of this situat ion, rather serious 
problems of operation and bookkeeping are r a ised by t he r equir ement that all 
contracts of $1,000 and more awarded under the 1948 act . ha ll be sub ject to 
r enegotia tion provided th a t th e t ota l of contracts r eceived is $109,000 duri ng any 
fisca l year. 

It should be r emember ed th a t this R enegotiat ion Act of 1948 is in addit ion to 
the profit limitation featur es of the Vin son-Trammcll Act, which limits pro fits on 
alr contracts f or militar y and naval aircraft or componen t p art . The administr a
tive problems of both the Vinson-Tramm ell Act a nd the R enegotiation Act of 194 
r ather th an the profi t limita tion features of th ese two statu tes wi ll undoub tedly 
cause some r eal supplier problems to the aircraf t manufacturing industry. 

It is, of course, poss ible that the Secr etary of D efen e in wh atever r egulations 
h e may issu e to carry out the Renegotiation Act of 1948, may recognize and make 
allowance f or some of th ese situations. 

ThE> inclusion of the " draft -industry" section in the Select ive 
1948, emp owering the Secr etar y of Defense to place compulsory 
fense equ ipment, has an obvious direct bearing on these problems. 
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NUMBER AND VALUE OF AIRCRAFT PRODUCED 
1909- 1948 

II it Total Va.lue Y ear 
Ciu il Jl ilita ry TOTAL ( rnillions ) 

1910• b ------ 1 1 --
1910• b ----- --- --- ----·-
1911" b ------ 11 11 -- --
1912nb 29• 16 45 ---
1913 29° 14 43 --
1914 34" 15 49 $ 0.81 

1915 152• 26 17 ---
1916 269• 142 411 ---
1917 135• 2,013 2,14 ---
191 29d 13 991 14,020 ----
1919 98d 6 2 7 0 14.41 

1920 72d 256 32 ---
1921 4 c 3 9 437 6.61 

1922 37• 226 263 ----
1923 56d 6 7 743 12.91 

1924 60d 317 3"77 ---
1925 268 447 789• 12.51 

1926 604 532 1,186• ----
1927 1,565 621 1,995° 21.21 

192 3,542 1,219 4,761 -----
1929 5,357 677 6,034 71.21 

1930 1,937 747 2,684 --- -·-
1931 1,582 812 2,394 40.3i 
1932 549 593 1,142 ------
1933 591 466 , 1,057 - ~ 26.51 

1934 772 437 1,209 
I 

- --
1935 1,109 459 1,568 45.3i 
1936 1,559 1,141 2,7\00 ----
1937 2,281 949 3,230 149.71 

1938 1,8231 1,800 3,6231 ----
1939 3,1751 2,141 5,8561 279.51 

1940 6,7851 6,019 12,8041 342.0{ k 

1941 6,8441 19,433 26,2771 1,697.01 
1942 9851 47,836 48,8211 5,497.01 

1943 ---- ---- 85,898 85,898 ... 11,917.01 
1944 ---·- - 96,318 96,318 15,654.01 

1945 2,047 47,714 49,761 7,998.01 I 

1946 34,874 1,330g 36,204 489.7g m 
1947 15,616 2,102h 17,718. t 1,014.8h m n 
1948 (6 mos.) 4,038 1,106 5,144 N.A. 

N.A. Not available. 
a Excludes deliveries to users other than the government. 
b Exclud es spares delivered, r emodeling jobs and intergovernment deliveries. 
• Exported. 
d Total exports and domestic civil. 
0 Because of different sources civil and military do no t add up to totals shown. 
1 Exclud es production of civil a ircraft exported. 

( Continuecl on following page) 
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9 Excludes experimental aircraft and aircraft cia ified as secret or confidential 
by the armed forces; also helicopters, liai on, pilo tle a ircraft. 

h Excludes non-man-carrying aircraft. 
1 Value of products, in cluding engines, propell ers, etc. 
J Value of military airf rames, engin s, propell ers, a irpla ne pare part , at Augu t 

1943 unit costs. 
k July-December 1940. 
1 January-August 1945. 
mcomplete aircraft and p arts and engines and parts. 
n Value of civil is manufacturer's net bill ing price. Value of mili tary is pav

ments from U. S. Mi litary (payments do not nece sari ly cover aircraft 
delivered during period) . 

SOURCES : 
Units 
1909-1912: 

1913-1924 : 

1925- 1939: 

1940- 1942: 

1940- 1945: 

1945 : 
1946-1948: 
Value 
1914-1939: 

1940-1945 : 
1946-1947: 

Aircraft Industries Association, "Aviation Facts and F ig ures, 1945/ ' 
p . 7, table 2-2. 
Civil Aeronautics Adrninistration, " CAA Statistical Handbook of 
Civil Aviation," 1945, p. 121. 
Aircraft Indu. tries Association, "Aviation li'act and Figures, 1945," 
p. 8, table 2-4. 
Civil: Aircraft Industries Association, "Aviation Facts and Figures, 
1945," p . 8, table 2-4. 
Military: Civil Aeronautics Ad ministration, "U. S. l\Ii litar3 Ai rcraft 
Acceptances 1940-1945, Aircraft, E ngine and Propell er Production," 
p. 5. 
Civil: Civil Aeronautics Administration . 
Bureau of the Census, Facts for Industry, Series M42A. 

Aircraft Industries Association, "Aviation Facts and Figures, 1945," 
p. 7, table 2-3. 
Civil Aeronautics Administration, Information and Statistics Service. 
Bureau of the Census, Facts for Industry, Series M42A. 
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l·ea r 

1917-1919 
1926 
1927 
192 
1929 
1930 
1931 
1932 
1933 
1934 
193-
1936 
1937 
193 
1939 
19403 

19413 

194~a 

19433 

1944n 
19453 

1946 
1947 

NUMBER AND VALUE OF ENGINES PRODUCED 
1917-1948 

nit Total Value 
E x cludt"ng Spares 

M ilitary TOTAL (millions) 

44 453 N.A. N.A. 
42 . A. N .A . 

1,397 . A. N.A . 
2 6-"0 3 252 $ 13.4 

5 517 1 61 7,37 26.5 
1,925 1, ll 3 766 17.1 
1,976 1 00 3,776 14.5 

13 1,0 5 189 9.3 
1,120 60 1,9 0 9.7 
2,048 6 ~,736 15.5 
1,974 991 2,965 12.7 
2,433 1 04 4,237 22.1 
4,095 1 9 9 6,084 30.1 

. .A. . A . . A . N.A . 

. .A. 11,172 74.3 
N . .A. 22,66"7 .A. 101.0• 

.A. 58,1 1 N.A. 436.0° 
N.A. 138,089 .A. 1,314.0• 
N . .A. 22"7,116 N .A. 2,226.0° 
N . .A. 256,911 N.A. 3,075.0• 

. .A. 109,650 N.A. 1,624.0• 
40,822 2,585b 43,40"7 126.9b 
16,370 4,808 21,178 246.4d 

1948 (6 mos.) 6,605 2,241• 8,846° N . .A. 

N . .A . .r ot available. 
n Excludes aircraft engines produced for other than a ircraft use. 
bExcludes ex.'"}Jerimental engines, engines classified by the armed forces as secret 

or confidential, engines for non man-·carrying, pilotless aircraft, j et assist 
mechanisms. 

• Militar y production only, a t .August 1943 unit costs. 
d Value of civil eng ines is manufacturer's n et billing price. V alue of militru:y en

g ines is payment received from the military services (does not n ecessarily 
cover the value of engines deliver ed during the period). 

• Preliminary. 

SOURCES: 

Units : 

1917-1939: .Aircraft Industries .Association, ".Aviation Facts and Figures, 1945," 
p. 10, table 2-8. 

1940-1945 : Civil .Aeronautics .Administration, "U. S. Military .Aircraft Accep
tances 1940-1945, .Aircraft, Engine and Propeller Production," p. 7. 

1946-1948: Bureau of the Census, Facts for Industry, Series M42A and M42C. 

Value: 

1928- 1939: 

1940-1945: 
1946-1947: 

Aircraft Industries .Associa tion, ".Aviation Facts and Figures, 1945," 
p. 10, table 2-8. 
Civil Aeronautics .Administration, Information and Statistics Service. 
Bureau of the Census, F acts for Industry, Series M42A and M42C. 
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EMPLOYMENT IN THE AIRCRAFT INDUSTRY, 1919-1948 

'l'otal 
Number of l Vage" 

Yem· Em.ployees3 Eanw rs 

1919 4,188b 3,543b 
1921 1,950b 1,395b 
1923 3,48 b 2,901b 
1925 3,357b 2,701 b 
1927 5,486b 4,422b 
1929 18,620b 14,710b 
1931 N .A. 9, 70b 
1933 9,626b 7,816b 
1935 14,931b 11,384b 
1937 31,720 24,003 

N .A. Not a va ilnb lc. 
a Average for · year , except 1948. 
b Excludes e ug in es. 
c Prime contractors only. 

T otal l Vag e Eanw rs 
umb er of or P1·odu ct ion 

Y ear Employe n 

1939 63,993 
1940 ] :22,609< 
19H 291,7 2< 
]942 693,0 2< 
1943 1,203, 42< N.A.. 
1944 1,176,593< N.A. 
1945 655,191< 1 .A. 
1946 191, 64" 130,003e 11 

1947 185,073d 133,1 611 

19-:1.8 178,717d f 12 ,9971 

d 'l'otal plant employees in aircraft and engine ma nu facturing plants. 
e Average for t he year for compl e te airc raft m a nu facturing p lants p lus D e ·cmhn 

employment for engine manufacturing p la nts. 
f Average for J a nua r y -.June 1948. 
u Production and r elated workers in aircraft a nd engine m a nufact uring plants. 

SOURCES: 
1919-1939 : Bureau of the Census, Census of Manufacture rs. 
1940-1945 : Aircraft Industries Association "Aviation Facts and Figures 1945, " p. 

20, table 3-3 , a nd Ai rcraft Industries Association Statistical l\[cmorau 
dum- 1, March 7, 1946. 

1946-1948: Bureau of th e Census, Facts for Indust ry Series M42A. 

HOURS AND EARNINGS IN THE AIRCRAFT AND AIRCRAFT ENGINE 
INDUSTRY, 1939-1948 

.A vemge Weekly .A vemge W eekly .A ve1·age Hourly 
Hou1·s Ean2ings Ean2ings 

Y eaT and .A i1'C1'a ft .A i1· C?'Ct f t .Ai?'CTa[t 
Month and Pa1·ts and Pm·ts ancl Pm·ts 

E xcluding .LI.i?'CT((ft E xcluding .LI.·i?'C1'ct ft E xclttding ..tii?'C'I'afl 
Engines Engines Eng·ines Engines Engines E ngines 

( hoUTS) ( dolla1·s) ( cents) 
1939 41.5 44.1 $30.34 $36.58 74.5 83.5 
1940 43.2 45.8 31.40 38.50 74.3 84.0 
1941 45.3 46.9 37.75 47.04 84.0 103.3 
1942 47.0 48.7 46.21 59.03 98.7 121.2 
1943 46.4 47.4 49.76 59.81 107.2 126.2 
1944 47.1 46.6 54.50 61.14 115.9 131.2 
1945 45.7 44.5 54.37 57.93 119.1 130.1 
1946 40.6 41.2 52.24 54.78 128.8 133.0 
1947 39.8 39.9 54.11 56.28 136.0 140.9 
1948, Jan. 39.4 40.6 55.53 59.30 140.8 146.1 

Feb. 39.9 40.1 56.13 58.29 140.6 145.2 
Mar. 40.1 40.6 56.71 59.53 141.4 146.7 
Apr. 40.6 40.5 57.75 60.33 142.1 149.1 
May 40.4 40.9 57.74 61.02 142.8 149.4 
June 40 .4 40.6 57.99 62.14 143.6 153.2 
,J uly 39.9 40.6 57.80 64.79 144.7 159.4 

Snuree : Bureau of Labor Statistics. 
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l ~L6 
19 ~7 

1928 
1929 
]930 30 293 
1931 30 57 
1932 2 956 
1!133 2 ,2 s 
1934 2 ,609 
1935 29,190 
]936 _9 797 
193"7 32,006 
193 ~60• 34 879° 
1939 276d 36,654d 
1940 369 42,"757 
1941 370 45,163 
1942 186 41,596 
1943 204 42,537 
1944 288 47,384 
1945 421 48,5166 

1946 674 53,981" 
1947 810 62,224• 

N.A. Not available. 

DOMESTIC AIRLINES OPERATION S 
1926-1947 

.... 
~ 

~'1:1 <:::>, .... 
~ ~ ~ .., ... 0 

_,~ ~ ~ ~1-4-----
· ~ , .., 

~"- * ..,., . .., ;;> 
~ .__.. ., 

~ ~ r;: ~ 0 ~ ,_ _,~~ ~~ 0) ~ ~ R. ~ .,..,~ ~ 0 
0 <i 0 0 "" ~ t:3 

&, t--,f-::1&, E--i~A..~ 

( tho usands) 
5" 2B b N. 

1
679B b K. 

4 ,312B b N. 
161,933n b N . 
3 4,506B b -125 . .A. 
47""' 43 a b 106,952 N.A. 
476 041n b 12,., 433 41.98 
502,21 n b 174 20 r.A . 46.77 
475,461n b 189 06 2,237f 51.61 
678,549b 316,336 5,230 54.76 
931,6 3b 43 ,9 9 7,607 63.97 
985,0 4b 4 1,116 8, 61 57.54 

1,197,100b 560 660 9,632 58.93 
1,704,762b T5118 11,324 62.14 
2,802 781b 1,157,900 13,594 63.72 
3,848,882b 1,506,303 18,377 64.32 
3,136,755 1,501279 33,064 76.45 
3,019,736 1,670,935 51,201 89.98 
4,045,965 2,211]905 68,132 90.77 
6,576,252 3 408 290 87,2906 89.33 

12,213,445 6 068)315 71,564" 80.31 
12,890,208 6 307 690 97,764" 67.29 

- - --

~ 
....., .., 

0 ~ .... ~ ~ ,_ 0 

R. ~ 
C) A.. 

13 J 

18 N.A. 
34 1,496g 
38 1,958 
43 2,778 
39 4,314 
32 4,020 
25 4,369 
24 4,201 
26 5,945 
24 7,079 
22 7,586 
16° 9,008• 
18d 10,639d 
19 15,984 
19 19,223 
19 26,910 
19 29,654 
19 :;n ,198 
20 50,313 
24 69,182 
28 58,998 

--- --
n o dat available breaking down revenue and nonrevenue passengers 1926-1934. 
b Includes ome duplication of passengers carried ou more than one line on a single 

trip. · 
c Excludes Colonial and Marine airl ine . . 
d Excludes Marine air line. 
e Does not include r egular mail carried under special contract and foreign mail 

(mail that does not bear United States postage) . 
f Does not include 224,236 mail ton miles flown by the U. S. Army. 
u Includes employees of P an American Airways. 
Source : Civil .Aeronautics Arlministration, CAA Statist ical H andbook of Civil Avia

tion, 1948. 
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~ 

Y ecw 
.:;; 
..., 
~ <:> 
<:l <:.;) 
:_ '...;) 

~ 7 
-~ ~ 
""'iCf.) 

1928 57 
i929 8::3 
1930 103 
1931 100 
1932 108 
1933 86 
1934 99 
1935 101 
1936 94 
1937 92 
1938 73 
1939 84 
1940 68 
1941 83 
1942 68 
1943 70 
1944 70 
1945 97 
1946 147 
1947 154 

U . S. INTERNATIONAL AIRLINES OPERATIONS 
1928-1947 

"' 
~--- "' -~ "" "' "' "1:::: '- "" ~ l:l.. "'~ ~ 

<:> <:> c ~ '-' ~ 
<:> ~ '='>""' ~k; ~ k:j ...... !'::::<; c - "' -<:> '='> <::: ~ .,... <:> ,..:;::~ Cr) 

~ ~ ~ :_ .., · ~ "' :::: !'::: -~~ ~ ;::: ,.s ().;) ~ ~ t "' c 
0 ...... ~ 

~~c'5 
~ ;:; ~ ~ . c;...:::: ~ 

A:<~a p_,~ ...._ ~kt-;.:::.. a 

N.A. 1,4013 N .A. .A. 1 
N.A. 11,4723 N.A. N.A. 4 

19,256 32,999" 18,622 N. 3 
19,543 59,224(\ 14,171 .A. 3 
19,574 71,519" 20,754 N.A. 3 
19,404 74,394a 24,956 .A. 3 
22,192 96,804a 36, 44 N.A. 2 
31,261 111,296(\ 46,035 N. \. 2 
31,990 87,723(\ 41,829 N.A. 2 
31,979 112,3243 53,742 N.A. 2 
34,968 109,265 53,799 N.A. 2 
43,455 129,028 78,271 .A. 2 
52,322 162,617 ]04,495 N .A. 3 

N.A. 228,524 165,950 N.A. 3 
N.A. 269,345 240,314 N.A. 3 

27,211 279,402 254,374 5,088 3 
29,708 341,496 322,123 6,207 3 
38,885 475,558 462,180 8,718 4 
66,419 1,041,283 1,130,196 15,090 9 
95,503 1,359,410 1,870,306 32,891 12 

N.A. Not available. 

....., 

-c 
~ 

A.. 
b 

3 7 
697 

1,353 
1,590 
1,92G 
2,276 
2,407 
2,916 
4,000 
4,266 
5,275 
6,067 
7,235 

12,803 
9,625 

11,409 
17,968 
27,372 
26,154 

aTotal revenue and nonrevenue passengers carr ied. No breakdown availab le. 
b Included in domestic air carrier operations. 
Source : Civil Aeronautics Administration, CAA Statistical Handbook of Civi l 

Aviat ion, 1948. 
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j]:[ anu,f acttu·er 

Douglas 

Lockheed 

l\Iartin 
Consolidated 

Vultee 
Boeing 
Mi cellaneous 

TOTAL 

AIRCRAFT IN USE ON SCHEDULED AIRLINES 
June 1948 

U. S . I n ten lational 
A ircraft Dom e t1:C A irl ines (Foreign 

Designat1"on Airlines cert·ifi-ca.te O?lly) 

DC 6 93 5 
DC 4 1 7 80 
DC 3 442 65 
649 13 -
749 -- 13 
L 49 22 21 
18 12 -
lOA 4 --
202 23 -

240 20 -
307 5 - -
SR 10 7 -
D18S 6 1 
s 51 4 -

838 185 

T OTAL 

98 
267 
507 
13 
13 
43 
12 
4 

23 

20 
5 
7 
7 
4 

1,023 

Source : Air Transport Association, Scheduled Air Carrier Maintenance Division, 
J uJy 16, 1948. 
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PERSONAL PLANE PRODUCTION, 1933-1948 

Y ea1· U 11its Va lue 

( thou sands ) 
1933" 467 $ 1,405 
1934" 618 2,125 
1935" 917 2,525 
1936" 1,423 3,454 
1937" 2,042 4,516 
1938b 1,711 3,76-±d 
1939b 3,555 7, 21d 
1940b 6,472 14,23 d 
1941b 6,597 14,513d 
1942b 923 2,031d 
1943 ----- --- -------
1944 - -- --
1945C 1,946 .A. 
194.6 33,254 . 92 524° 
1947 15,515 52,469• 
1948 (6 mos.) 3,866 14,938" 

Note : 1933-1942 values exclud e eng in es. From 1945 on va lues include eng in es. 
"Airframes, excluding engines, valued under $6,000. 
b Airframe va lue und er $6,000 or of less than 4,000 pounds gr oss weight. 
c Under 4,000 pounds gross weight. 
d E st ima ted at $2200 p er airf ram e. 
e Manufacturer's net bill ing price. Data fo r contpani es r eporting to P ersonal Air

craft Council. 

SOURCES: 
Units 
1933-1942: 

1945- 1948: 

Value 
1933- 1937: 
1938- 1942: 
1946-1948 : 

Aircraft Industries Association "Aviation Facts and F igm:es, 1945," 
p. 77, table 7-6. 
Aircraft Industries Associa tion, P er sonal Aircraft Coun cil (excludes 
shipments to U. S. Military Customer s ) . 

Geisse and Williams "Postwar Outlook for Priva te F lying," p. 91. 
Aircraft Industries Association-see Footnote d. 
Aircr aft Industri es Association, Personal Aircraft Coun cil. 

TOTAL U. S. CIVIL AIRCRAFT IN OPERATION, 1927-1947 
D ecemb er 31 .J1i1"C1"aft D ecemb m· 31 .J1·i?"C1"Cift 

1927 2,740 1938 11,159 
1928 5,104 1939 13,772 
1929 9,922 1940 17,928 
1930 9,818 1941 26,013 
1931 10,680 1942 27,170 
1932 10,324 1943 27,180 
1933 9,284 1944 27,919 
1934 8,322 1945 37,789 
1935 9,072 1946 81,002a 
1936 9,229 1947 94,821 n 
1937 10,836 

a Gliders are included . 
Source: Civil Aeronautics Administration : CAA Sta tistical Handbook of Civil 

Aviation, 1948. 
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CIVIL AIRCRAFT, BY STATES 

tate Jan. 1, 1948 Jan. 1, 1947 

la bama ---·--·--····-··-------------------- 99 908 
r izona .... ---·----··---·---- 1,164 
rkan a ------· ··------·-·---- 1,07 
a lifo rni a ----------------·--·· 10 221 
olora do ____ _____________ 1,313 

onn ecti ut ___ ------------- 755 
D !a ware -----------------------------······---- 247 
Di tri of olumbia_______________________ 933 

Florida ----------- ---------------- 2,907 
Ge01·o- ia ------------ ---------- -------------· 1,53 
Idaho ---------- ------------- -·-··-·---···-··------ - 718 
Illinoi ·-··---------------------·-······- ····-------- 4,503 
Indian a -----------------···--------------- 2,718 
Iowa ---------------·-----------····--------- 2,190 
Kan as -----------------------·-------- --------- 2,719 
Kentuck-y ___ -------···-······---- 835 
Loui. iana ·-·-·--------------·-·-··-··----------- 984 
Maine -·------------------------····-- ··-----···-···--··- 605 
Mar land ------------------------ ----·-···----- 1,184 
{a a hu ett -------·-·- --------- 1,454 

Michigan -···----------- ---- -··--·····- --- -···-·------ --- --- 4,695 
Minn e ota -- -------------·-------------- --- --- - - 2,073 

i i s i ippi ------------------ -----··-····------ -····- - --·-- '120 
Mis ouri ----------- -······--------·- ···--··--·-- ··-·-- ·-· 2,404 
Montana - ---······--- -----·- - ······--·---·······- ··-·- ·-----------··· 845 
N bra k a ------------ ·-·-···- -------------·- - ------·-· ·--·-·- 1,534 
r evada ····-·-··-------------·--···-----····- ···- ··--·····-···-···-····- 422 

Ham p sb ire --·--···----·-··--------------------·-------·····- ·-····· 304 
J ersey - ------·--··-- -·-··-·-- ---- ------ -------··-------------· 1,650 
1\iexico ············--·------- ---------·-···-·--········-·---·-···-···- ·· 785 

r ew York ·-·-···--····-·- ····-·-·- ·----·-···-·---- -·--·-··--·---·-···-- 4,797 
orth Caro 1 ina - - ·- ····-------------- -·····--------------- ·------- 1,817 
or th Dakota ---··-·······- ··--·-···--·--··-·- ·····--·-·····-----···-----·--···· 851 

0 b io -----····--·····-··········-······-·----···-··-··--·---·--···········--··----·-· 4, 789 
0 klab om a ·--·········-··-·--- --- --- ---------·-·- ···--·--·-------···--·-····-·-···- 2,3 68 
Oregon -··---·········------·- ·······-·-·-·····-···-····-···-·····-········--·-····- 1,619 
Penn . y lva nia ···------------ ··--------····-····-··········--------···············-··· 4 ,393 
Rhode I slan cl ····-····-·····--·-······-····-········-············-··················---···· 199 
Sou th Carolina --·------······-·-------········-·-------------------·······-············· 836 
Sou th Dakota ········-············----··-······--·-----·····-············-·--------·--········· 7 46 
T ennessee ·--·-·····----··········----···········-·--- ---··················-···········-·········· 1,306 
'l'exas ---·-·········--··-·-········-··-···---·-······························-······················-- 8,34 7 
U tah ·········-·------·---·····················-···············-·······-········--···-- ···········-··- 542 
V errnon t ······-··························-······-···········---··············-··········-------··- 187 
Virg-inia ·······-····--·--·-···············-················--------····-··············-··-····-···· 1,437 
Washington ··-----····································-···········-·······-················----- 2,043 
W est V irginia ······-··-----·---·--·····--·-····-···-·······------------------ -------------·-··· 6 6 0 
W is con sin ·-······-·······································-······-·····-·----·-····-·······----··-- 2,013 
\¥ yoming · - - - ·- ·· ·-·--·---- --·-· - ·· -----······ · ········· ··- - - --····-- · -·-----·-·······~---····-···· 428 
Outside the United States --·······-·················- ·······················-········· 947 

TO'l'AL · · · ·--· ··· ·········· · ···· · · · ··- · ·········· ·· ·· -· · ·-·· · ······--· ······· ········ · ······· ·- 94,821 
Source : CAA Journal April 15, 1948. 
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UNITED STATES AIR FORCE 

PERSONNEL as of July 1, 1948 
TOTAL PERSONNEL ---------··--·-·--------------- ·-··------ 388,000 

of which 
Officers -···---·-·--··-·-···---··----------··-·-·-··-·---·------····-·-·-·--·--
Rated officers (pilots, bombardiers, navigators ) ________ _ 
Pilots ----·---------·-·----·--·-··---··---·--···---·------·----- ·----·-

AIRCRAFT on hand as of January 1, 1948 
Active planes 

Combat ----------····------·-·--····-···-·--··-·--·------··-····-----·-------·--
Non-combat 

Storage 
Combat ----·--·-----·----------·----·····-··--···-------·----·--·---·---·
Non -combat ---·--·--------····-·-----·----··-----·--·-··-------·------·-·-

TOTAL AIRCRAFT ---···-··· · ·--· ··-· ·-· · ··-------·---· ·· · ·----·-·-··· ·-

Source: Air Force; Public Relations. 

U. S. NAVY-BUREAU OF AERONAUTICS 

PERSONNEL as of June 1, 1948 
TOTAL PERSONNEL ----·---·--·--··------·-···---·-·--------------···---·--·-

of which 
Officers -------------------------··--··-·--------------------------------------------·--
Pilots -----------··--··------------··--····-··---····--··------·----·-----·-······--·-- --

AIRCRAFT as of June 1, 1948 
Opera tional Active 

Fleet combat airplanes -----·-----···-------------- ----------·----------------
Fleet combat support airplanes (transports, utility, etc.) 

Aircraft assigned to shore establishments for training, etc._ 
Naval Air Reserve ---------------·-------------------------------------------·-------------
Non-operational (storage) --------------------------·-------------·----------------
ANR-assembly, repair, in the process of being moved from 

con tractor to Navy -----------------· -----·-··------··---·---------------·------·----

TOTAL AIRCRAFT ----------·-----------------------·---·-·-------·---·-··· -· ·

Source: Navy Department; Public Relations. 
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UNITED STATES EXPORTS OF AE.RONAUTIC PRODUCTS,• 1912-1946 

Aircraft• Engines 
Pa.rts &; Parachutes Total 

Y ea rb 
Value Value Accessories cf; Pa·rts Val·ue 

o. Thousands 1 0 . Th 01tsands Tho11sands Thousands Thousands 

1912 29 $ 106 ot. reported prior -- Not $ 106 
1913 29 ' 82 to 19- 2 · probably $ 26 reported 108 
1914 34 189 in luded with 37 until 226 
1915 . 152 958 "other internal- 583 1932 1,541 
1916 269 2,158 combustion 4,844 7,002 
1917 135 1,002 engines" or 3,134 

. 4,136 
191 20 206 ' pm·ts" of 8,878 9,084 

{191 41 562 aircraft. 9,140 9,702 
second half 
1919 4! 215 3,249 

. 3,464 -- --- --
1920 65 598 --- -- 555 -- 1,153 
1921 48 315 158 -- 473 -- --
1922 37 157 147 $ 73 265 - -- 495 
1923 48 309 80 66 59 -- 434 
1924 59 413 146 220 165 --- 798 
1925 80 511 73 171 102 -- 784 
1926 50 303 297 574 150 -- 1,027 
1927 63 849 84 485 570 -- 1,904 
1928 162 1,760 179 665 1,240 -- 3,665 
1929 348 5,485 322 1,383 2,258 - - 9,126 
1930 321 4,820 376 1,635 2,363 -- 8,818 
1931 140 1,813 307 1,432 1,623 ---- 4,868 
1932 280 4,359 2,356d 1,518 1,756 $ 313 7,946 
1933 406 5,392 . 2,9Q3d 1,452 2,249 · 87 9,180 
1934 490 8,195 1,009 4,459 4,861 148 17,663 
1935 333 6,599 568 2,459 5,070 163 14,291 
1936 527 11,602 933 5,182 6,061 298 23,143 
1937 631 21,085 1,048 5,946 12,105 268 39,404 
1938 876 37,978 1,309 7,900 21,949 401 68,228 
1939 1,221 67,112 1,880 14,120 35,799 775 117,806 
1940 3,531 196,265 4,986 49,874 64,663 1,069 311,871 
1941• 6,011 422,764 8,144 81,693 121,757 715 626,929 
1942• 10,500 884,766 14,603 160,575 311,537 467 1,357,345 
1943° 13,897 1,217,038 21,803 243,650 680,109 1,815 2,142,612 
1944• 24,405 1,646,169 25,751 335,081 830,220 6,701 2,818,171 
194:1• 7,290 650,10$ 9,351 126,210 427,241 1,264 1,204,823 
1946f 2,406 65,294 2,490 11,851 37,389 784 115,318 

a N o breakdown available between new and secondhand exports. 
b Fiscal year s (ending June 30) prior to 1919; later data f or calendar years. 
c Complete air cr aft including engines, propeller s, etc. 
d Russia bought 2,010 for $261,344 in 1932 and 2,576 for $255,400 in 1933. 
• Includes lend-lease shipments. 
r I n cludes lend-lease and UNRRA shipments. 

SOURCES: 
1912- 1943: Department of Commerce "F or eign Commerce and Navigation of the 

United States" annually. 
1944-1945 : Department of Com1p.erce ; Bureau of Foreign and Domestic Com-

merce, Mach inery and Motive Products Unit. · 
1946 : Bureau of the Census; Repor t F T 410, "United States Exports of 

Domestic and Foreign Merchandise, Commodity by Country of 
Destina t ion, Calendar Year 1946." 



U. S. EXPORTS OF AIRCRAFT, AIRCRAFT ENGINES AND PARTS 
AND COMPONENTS 

AIRCRAFT 
Militm·y 

Bombers-Land Typ e ·------·---·--·-----····-·· ··· 
Fighters-Land Type --------··----·----·-· ··-----
Fighters-Carrier Type --· ·---·---·· --·-----·-·-· 
Tra in ers of Military Design --···---·-----·-····· 

Civil 
N ew 
Passenger Transp orts 3,000-15,000 Jbs. 

" " 15,000-30,000 I bs. 
" " Over 30,000 lbs . .. 

Utility, P ersonal, Lia ison 
Not over 3 p laces _____________ -··----------
4 p laces a nd over ---·--··-----------------··· 

U sect and Su1·plus 
Cargo Transports a ll sizes -··-·--------------- ---
Passenger Tra nsports all sizes __ ________________ _ _ 
Utility, p ersonal, liaison -------- -------------------

Rota1·y W ing ----------------------------------- ---------------· -
Glide1·s ---------------------------------·------- -- -----------------· 
Airships and B alloons ·-- ---------- -- --- ---------------------· 
Miscellaneous Aircmft - --------------------------------·· 

ENGINES -----------·-------------·--------··-·-·------------------

R ecip1·oca ting 
Liquid Cooled --------------- ----·--- ·----·--- ----------
Aircooled 

N e'v -----------·---------------·---·-----·-·--------------
0-7 4 bp ----------------------- -- -----------·--
75-249 hp -----------------·-·---------------
250-999 hp -----------------··--------------
1,000-2,499 bp ------------------------
2,500 bp and over ---------------------

Used (all types) -------------------------------------

pARTS AND COMPONENTS 
(of aircraft except engines) --------------------------- _ 

T 0 TAL VALUE ----------------------------------------

J an. -J1~1w 19-18 1 19-17 

["nits Value U11 it ' V alue 
Thou sands Tho1.1Sa-nd 

1,309 $3 , ~-3. 7 3,163 $ 7-!,501.4 

39 507.0 3 -157.5 
3 20.5 19 130.0 

---- ---- 2 2 0.0 
411 2,047.9 563 5,131. 

17 1,155.3 36 2,155.4 
1 285.0 11 2,59 .1 

30 21,355 .6 43 32,30 .7 

282 805.9 1,05 2, 35. 
187 1,260.1 638 3,614.7 

98 3,310.8 74 -±,305.5 
113 6,093 .5 336 18,735.8 
105 377.2 246 709.2 

20 994.4 35 1,214.4 
1 0.5 36 21.0 

---- ---- 2 3.5 
2 10.0 ---- ---

2,093 7,753.8 4,138 18,075.0 

76 117.8 23 471.8 

546 4,018.0 ---· ----
240 136.5 354 187.8 
104 83.8 197 283.3 
100 • 436.6 153 627.5 

46 1,041.6 534 6,309.6 
56 2,319.5 127 4,261.5 

1,471 3,618.0 2,750 5,933.5 

38,612.6 82,946.3 
---

84,590.1 $175,522.7 

Source : Bureau of the Census, R eport FT 410 "United States Exports of Domes
tic and Foreign Merchandise, Commodity by Country of Destination," calen
dar year 1947, monthly rep01-ts January-May 1948. 
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U . S . AIRPORTS ON MARCH 1, 1948 

(Data cover s existing airports r ecor ded with CAA) _ 

Type of Opemtion 
8tate CAA All 

TOTAL Commercial M1micipal I nter1necZ.iate Military 3 

Oth et·sb 

TOTAL ------ 5,904 2,937 1,838 171 451 507 

Ala . ------- 9 44 29 2 17 6 
Ariz_ ---- -------------- 163 3 30 6 48 4l 
Ark. -------------- "7 4 25 1 1 12 
Calif . ---------- 427 202 115 10 54 46 
Colo. - ---- ------- 104 34 42 2 8 18 

onn. -------------- 33 23 10 0 0 0 
Del. -------------- 21 16 2 0 1 2 
D. ------------- 3 0 0 0 2 1 
Fla. -------------- 195 47 80 3 59 6 
Ga . ------------------ 134 49 47 4 13 21 
I dalw --------- 109 16 53 4 2 34 
Ill. ----------~--- 168 124 26 4 5 9 
Ind . ----------- 168 124 29 2 7 6 
Iowa ---------------- 163 107 45 4 1 6 
Kansas -------- ------- 194 85 7l 3 22 13 
Ky. ------ ------------ 64 48 9 2 3 2 
La . ------------ 92 28 27 4 8 25 
:Maine ------- ------- 74 43 23 0 3 5 
:Md. ------------- 53 31 5 0 7 10 
:Mass. -------------- 78 51 21 0 4 2 
:Mich. --------------------- 229 111 107 0 5 6 
:MiJ1ll. - --- -- -------- --- 118 56 61 0 0 1 
fiss. ----------- -------- 100 43 38 4 5 10 

:Mo: ---- ----------------- 129 81 33 5 7 3 
Mont. - -------- 99 15 56 ll 1 16 
Nebr. ----------- -------- 109 48 42 5 9 5 
Nev. ------------------- 54 21 15 5 5 8 
N. H. ---- -------·- - 34 19 12 0 1 2 
N. J. ------ ------- ---- 85 63 11 0 5 6 
N . Mex. ---------------- 110 38 29 11 9 23 
N. Y. ---------- ------ 257 186 45 2 8 16 
N. C. ----------·----·----- 152 101 31 1 14 5 
N. Dak. ----------- 69 28 35 6 0 0 
Ohio -------------------- 198 149 35 6 4 4 
Okla. -------------- ------ 161 72 76 2 5 6 
Ore. ----------------- ------ 111 41 43 5 1 21 
Pa. ------------------------- 218 167 40 3 5 3 
R. I. ---------------------- 11 7 2 0 2 0 
s. C. - ---------- --------- 72 23 35 2 6 6 
s. Dak. ---------------- 67 26 38 1 1 1 
Tenn. -------------------- 72 37 22 6 3 4" 
Texas -------------------- 487 193 144 21 58 71 
Utah ---------------------- 47 7 26 9 3 2 
Vt. ----- -------------------- 17 9 8 0 0 0 
Va. ------------------·----- 113 71 20 3 l4 5 

( Contimwd on follo~ving page) 
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U. S. AIRPORTS ON MAR CH 1 (Continued) 

T y pe of Opemtion 
State 

CAA A ll 
TOTAL Commercial Municipal In ter·mediate Military• Oth ersb 

Wash. --- -- --------------- 139 56 56 3 13 11 
w. V a. ----------------- 55 36 14 2 0 3 
Wise. ----------- ---------- 109 61 45 2 1 0 
Wyo. ________ _, _______ ____ 54 14 30 5 1 4 

"Indicates .Army, Navy, .Army-op erated and avy-op erated (lat ter two are 
municip al or commer cial airp or ts taken over by Ar my or Navy ). 

b Includes p riva te and miscellaneous Government a irports. 
Source : C.A.A Journal, .Apri l 15, 1948. 

AIRPORT AND LANDING FIELDS 
1927-1947 

Calendar TOTAL C o.rnm e1·cial Municipal CAA 
y ear I n te·rmediate 

1927 - --------·-- 1,036 263 240 134 
1928 -------------·----- 1,364 365 368 210 
1929 ------------------ 1,550 495 453 285 
1930 ----------------- 1,782 564 550 354 
1931 ------------------ 2,093 829 780 404 
1932 ------------------ 2,117 869 777 352 
1933 ----- -·----------- 2,188 938 827 265 
1934 ----···········-·· 2,297 872 980 259 
1935 - -------------·--- 2,368 822 1,041 291 
1936 ------------------ 2,342 774 1,037 296 
1937 ------------------ 2,299 727 1,053 283 
1938 ------------------ 2,374 760 1,092 267 
1939 ------------------ 2,280 801 963 266 
1940 ------------·------ 2,331 860 1,031 289 
1941 ------------------ 2,484 930 1,086 283 
1942 ----------------- 2,809 1,069 1,129 273 
1943 ---------------- 2,769 801 914 240 
1944 ---------·-------- 3,427 1,027 1,067 229 
1945 ------------------ 4,026 1,509 1,220 216 
1946 ------------------ 4,490 1,929 1,424 201 
1947 ------------------ 5,759 2,849 1,818 178 

N.A.. Not available. 

A ll 
others 

399• 
42P 
317" 
314" 

80 
119 
158 
186 
214 
235 
236 
255 
250 
151 
185 
338 
814 

1,104 
1,081 

936 
914 

Lighted 
total 

N.A.. 
N.A. 
N .A. 

640 
680 
701 
626 
664 
698 
705 
720 
719 
735 
776 
662 
700 
859 
964 . 

1,007 
1,019 
1,447 

a I ncludes auxiliary marked fields, later classified as to ownership, commercial or 
municipal. · 

Source : Civil Aeronautics Administration, CAA Statistical H andbook of Civil 
Aviation, 1948. 
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LETTER OF TRANSMITTAL 

DECE:'IIBER 30, 19-:l-7. 

DEAR MR. PRESIDENT: We have the honor to transmit the report on na
tional aviation policy as directed by your letter of July 18, 1947, e tabli ·b 
ing the undersigned Air Policy Cor1'1mission. 

During the 5-month period since the appoin tment of the omrm ·. 1011 we 
have consulted on all phases of aviation with the best-qualified Government 
and private sources. The members of the Commission are in unanimou 
agreement on the conclusions expressed. 

Respectfully, 
THOMAS K. FINLETTER, Chainnan. 

GEORGE P. BAKER, V ice Chairman. 

PALMER HoYT, Jlllemb e1·. 

,JOHN A . McCoNE, 111 en1-b e1·. 

ARTHUR D . WHITESIDE, n1ember. 



PRESIDENT'S LETTER APPOINTING THE COMMISSION 

JULY 18, 1947. 

D EAR iR. : The rapid de elopment of aYiation in r ecent 
years has made many of our former concepts out of elate. At the same time, 
there exi t a danger that our national secur·it) may be jeopardized and our 
economic welfare diminished through a lowered aircraft production and a 
failure of the aircraft industry to keep abreast of modern methods, with 
con equent retarding of the development of air transportation. There is an 
urgent need at this time for an e' aluation of the course which the United 

tates should follow in order to obtain, for itself and the world, the greatest 
po sible benefits from aviation. 

It is for these r ea ons that, upon the r ecommendation of the Secretaries 
of State, War Navy, and Commerce and of the .A.ir Coordinating Commit
tee, I am creating a temporar:5 Air Policy Commission to mal~e an objective 
inquiry into national aviation policies and problems, and to assist me in 
formulating an integrated n ational aviation policy. Because of your knowl
edge of our national n eeds and our industrial capabilities, as well as your 
public-spirited concern for the national welfare, I ask ·ou to serve on this 
Commission. 

The \ir Policy Commission should stud) , among other pertinent aspects 
of the problem, such questions as the cur r ent and future needs of American 
aviation, including commercial air transportation and the utilization of air
craft b:5 the armed services; the nature, type, and extent of aircraft and 'air 
transportation industries that are desirable or essential to our national 
security and welfare; methods of en couraging needed developments in the 
aviation and air transportation industry; and improved organization and 
procedures of the Government that will assist it in handling aviation mat
t ers efficiently and in the public interest. 

The final recommendations of the Commission must, ho·wever, go beyond 
the limits of any one phase of aviation. They should be so broad in scope 
and purpose that they will assist in revising old policies and in framing n ew 
ones, and ·will serve as a guide for formulating a carefully considered na
tional air policy. 

Because of the urgency of the problem, I request the Commission to com
plete its s tudies in time to submit its final recommendations to me by Janu
ary 1, 1948. In its work, the Commission will have the full cooperation of 
all agencies of the Government, including the Air Coordinating Committee, 
which has been making detailed studies of aviation policies and problems. 
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Although the Commission will organize i ts own r egular . taff a nd ecre
tariat, the Secr et ar y of Commerce will p r ovide any special staff a sistance 
which may be n eeded as well as office headqu arter and routin e aclmini -
trative services . 

S ince1'ely yours, 
HARRY S . T R :\[A):. 
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SECTION I 

AIR POWER AND THE NATIONAL SECURITY 

Foreign Poli cy-The United Nations, Disarmament, and 
Self-Defense 

The letter of the Pre ident of July 18, 1947, establi bing the Commi · ion in
tructs i t to make an 'objective inqu ir:; into national aYiation policies and prob

lems" and to as ist the President in 'formulating an integrated national aviation 
l olicy." 

The ommis ion is directed to tudy, among other a pects of the problem, the 
' ·u rrent and f u tm·e n eed of American avia t ion, in lu dino- ommercial air trans
portation, and the u t ilization of aircraft by th e ru:med seni e ; the nature, type, 
and xtent of th e a ircraft and air transportation indu tri e that are de irabl e or 
e · ntial to our national ecuri t. · and welfm·e." The President states that there is 
a danger that our national ecur i ty may b e jeopardized a11d OUJ' economic welfar e 

- diminished thr ough a lowered ai r cr aft production and a fa ilure of the aircraft 
industry to keep abreast of modern methods, with con equent retarding of the 
development of a ir t r ansportation ." 

We are in tructed to make the broade t kind of sun ey. "The final r ecommenda
t ions of the ommission must, ho,vever, go beyond the limits of any one phase of 
aYiation," the Pre ident's letter tates. 'They should be so broad in scope and 
purpo e that they will assist in revising old policie and in framing new ones, and 
will serve as a guid e for form ulating a careful!:; consider ed national air policy." 

• • • 
The President's instructions thus r equire us to recommend an integrated na

tional air policy which (1) 'vill protect the Nation's security to the greatest extent 
practicable and (2) will foster its economic and social interests. 

v'V e take up first the problem of the national securi ty. 
'\\ e believe that the United States will be secure in an absolute sense only if 

the institu tion of war i tself is abolished under a r egime of law. There was a time 
when the United Sta'tes could tolerate with safety a world in which wm· was the 
final way of ettling disputes among nations. For even if war came the United 
States coul d be reasonably sure not only of winning i t but even of keeping enemy 
forces away f rom its shores. Our geographical position, our Navy, OlJl' industrial 
capacity, our manpower , and the armies, navies, and air forces of nations allied or 
associated with us, protected us against direct attack in the two W oriel War s 
through which we h ave just passed. But, wi th the r ecent r evolution in applied 
science for destruction which is still going on, these safegu ards ar e no longer 
enough. 

Our national security must be r edefined in relation to the facts of modern war. 
Our security includes, as always, winning any war we may get into; but now it 
includes more than that. It includes not losing the first campaign of the 'var if 
th e loss would mean that the country would b e invaded and occupied. It includes 
not h aving our cities destroyed and our population decimated in the process of 
winning the first campaign. And it further includes not having our way of life, 
and particularly our civil liberties, taken from us in preparing fo r war. Our 
national security, when we define it in this way, ~an be assured only by the 
elimina tion of war itself. 

World p eace and the security of the United States thus are now the same thing. 
World peace, however, is not yet in sight. vVe will not be rid of war unt il the 
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nation arrive at the great agrc ment to liYe together in ! ca c a nd to th is nd g ive 
to the United I ation organ izat ion the legal and p hysical pow r un der a Tegim 
of law to keep the peace. As y t th re is a lmo ·t no . ign that thi 11 17 1" mcnt will 
be made within the future with which th is Comm i. ion has to dea l. • uch an 
agreement would n eed a unanimity of peaceful purpo e amono- the gr eat power 
which does not exist. It also ·would require a wil1irwn e . on their part to break 
with the traditions of the past a nd to put their faith in a . ystem of law rath r 
than in their ability to take care .of their own nationa l se lves wi th the ir own 
national armaments; and this apparently th y are not yet ready to do. 

The hope that the United ations will be given th a uthorit) to prevent war i 
therefore not one on which we can base our policy of ecuri ty. The nited K a
tions has solid achievements to its cr ed it in the work of it peci a lized a17 ncie 
and also, to a limited extent, in the settling of political di putes. But v n the 
mos t optimistic view of the record and prospect · of t he ni tcd ations does n t 
assure u s that the Un ited Nations will develop in time the necessar y authori ty 
and power to prevent another gr eat war. 

Throughout this report we have limited our elves to those matter s whi ·b, if 
they happen when we are reliably told they will, require the nited tate to do 
something about them immediately. There is, however, one long-term poli cy which 
we believe should he mentioned. 

We believe that the United N a tions can never develop a a permanent instru
ment of universal peace except on a foundation of free communicat ion through 
out the world. Such freedom of communication must in clude freedom of travel 
freedom of intercourse by mail, telegraph, cable, and r adio, and equal availability 
of news and public information. 

At present there are fixed and impenetrable barriers to freedom of communi
cation. The gathering and transmission of news is subservien t to the purposes of 
state in a large part of the world, with the result that the peoples are not able to 
reach judgments based on common sets of facts. There is accordingly no common 
compulsion to eliminate war despite the development of weapons so dead ly and 
efficient as to shock the imagination. 

We believe that the understanding necessary for permanent world peace can
not be achieved except on the basis of freedom of travel and communication, the 
universal availability of news, a nd the elimination of censorship. In the long run 
only an informed world can be free and only a free world can be secm·e. 

We urge the United Na tions and the United States of America to take all pos
sible steps to enlarge and strengthen the present international network of freedom 
as an essential basis for world peace and national disarmament . 

• .. • 
The provisions of the United Nations Charter for the reduction and r egula tion 

of armaments have not been fulfilled, and unilateral disarmament by the United 
States is out of the question. There are those who believe that peace can never 
come about by force and that the United States should show the way to peace by 
disarming. This is not the opinion of this Commission. We believe that it is the 
policy of the people of this country-and that this policy is right-that before 
the United States will give up any of its weapons, it will insist that there be set 
up a foolproof system of security which will ar.;sure it that no nation can take 
advantage of it in its disarmed state. And since the only foolproof system which 
would give this protection is one which would make war impossible under a sys
tem of world law and since the .nations have not yet been able to agree to set up 
this system, unilateral disarmament is not now a possible policy for the United 
States. 

For these reasons the United States must have a double-barrelled policy abroad. 
It must work to achieve world peace through support and development of the 
United Nations. At the same time it must prepare to defend itself for the possi-
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bil it :• that war ma:-. ome. Kot being able to oun t on the creation, within the 
f u ture for which it now ha to prepare, of a world settlemen t ,,-hich would give it 
absolu te secur i ty under law, i t mu t seek the n ext best thing- that is, rela tive 
secur ity under th e protection of its own ar m . 

Where does r elative secm·itj lie in a world in which all nations are f r ee to arm 
a they pl ea. e and in which war is the fina l r esor t f or th e settlement of in ter
national disputes 'l Reluctan t ly this Commis ion bas come to the conclusion that 
this r elative secm·i ty is to be f ound onl in a p olicy of arming the U nited S tates 
so strongly (1) that other nations will h esitate t o attack us or om· vital nat ional 
inter ests because of the violence of the counterattack th~y would h ave to f ace, 
a nd (2) that if we are attack ed we will b e able to sma h the assault at the earliest 
po ible moment. The al ternative p olicy-of h aving inadequate arms in a world 
in " ·hich war mu t be r eckoned with a the fi nal solu t ion of in ternational differ
en e - would be f oolhardy. Nothing would be more likely to provoke aggression 
than the spectacle of an unaTmed or inadequately armed nit ed S tates. This 
country, t herefore, if i t is to have even r ela t i' e security, must be ready for war. 
Mor eover, it must be ready f or modern war . It must be r eady not f or W orld W ar 
II but fo r a possible W orld War III. 

T o realize this double-barrelled polic:s will be as difficult a task as this countTy 
h as ever taken on. Nothing less than a r eversa l of our tr adit ion al atti tudes t o
ward armaments and national sover eign tj can make i t succeed. 

Our polic of r ela t ive securi ty will compel us to maintain a force in being in 
peacet in1e greater tha n any self -governing people bas ever k ep t . Om policy of 
seeking world order un der law is Hen mor e di fficult. If i t is to be successful we 
" ill have to rever se all om· notions of om· ·over eign independence and, equally 
difficult, per suade others to do likewise. 

It may be that we sh all not go a ll-out on either par t of our double-purpose 
p olicy; tha t we shall compromise wit.h both and achieve n either. If we do com
p romise in this way, we shall cont inue to live in a world in which war is an ac
cepted insti tu t ion and is tb erefo~·e inevit able, and we sh all be unprepar ed to 
defen d ourselves in that war. 

The Approach of the Commission to a Program of National Defense 

Our 1·eport d iscusses in consider able detail the prepar edness progr am which we 
believe is now r equired if we are to h ave the r elative security to which we h ave 
referred. But bef ore we deal with this program we will state our gen er al ap
proach to this ma t ter of prepar ation in time of p eace for the possibility of war. 

1. The Commission does not subscribe to the proposition tha t armaments are a 
guarantee of peace. History does not assure us tha t a strong armament policy by 
a p eacefully inclined na tion is cer tain to frighten off aggr essor governments. An 
authoritarian government bent on aggTession may calculat e that it can arm better 
and fas ter t han the n ations it h as chosen as its victims, and tha t if it hits h ard 
enough an d with no warning, it can conquer. Indeed, an authoritarian government 
may seek war f or war's sake or to divert a ttention from its internal troubles, even 
though it m~y not be certain that it will win . 

Nevertheless, the Commission believes tha t a strong United States will be a 
force f or peace. Our armaments will not guar antee tha t peace absolutely. But the 
chances of avoiding a war will be gr eatly increased if this country h as the avail
able force to s trike back and to defeat anyone who breaks the p eace, A strong 
United States will be welcomed by all p eace-loving na tions. The countries who 
want to live under r egimes of f r eedom will see in our armaments not a threat but 
an assu rance. 

2. It is difficult for a r epresentative democr acy to keep up with an authori-
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tarian state in an armament r a ce in peacetime. It can, howey r be done. W e 
o-a in ed «u pr emacy of the eas by t hew ig-ht of ur n :-wn l a rm a m 'nt. \ \' e can br 
supreme in the air by the weight of our air power. Th e niled , ta te can build a 
Military E stablishment whi ch will keep up with any nat i n a nd be a powerful 
force for p eace. 

In our opinion thi s Mi litary E tabli hm ent must he bui lt around th e a ir a rm . 
Of course an a dequate Kavy a nd Ground For c mu ·t be mainta ined. Bu t it i · th 
A ir Force and naval av iat ion on whi ch we must mainl y re ly. Our mi li tar y ecuri ty 
must b e based on a ir power. 

3. Maintenan ce of a proper air e ·tab lishmcnt will r equire h aYy appr pria
tion s. Not only mu t the eq uipm en t be of Lhe finest q ua li ty that _cicncc ran 
devise and money provide, bu t t here must be enoug h of iL, in bcin ,.,. a nd r eady for 
i.rnmc~ ia le u ·c. Re ear ch a nd dc,·e lopment must be in ·rea:cd. F r a 'Ccon d-bc t 
air force, when war tak es place, is a lmos t a s bad as non e. 

Already the payments which have to be made eY ry year on accoun t o£ p a t 
wars and current preparations for possible f u ture wars are drain in rr away a la rge 
part of the money and energy of Lbe coun try that . hould be applied to bet ter 
things-th ings that could add to the wealth of th e coun tr y a nd t he in t ll ectual 
and physical well-being of i t s people. The tax payer 's mon eY goc. ma inly f r war. 
The Bureau of the Budget h as infonned us thai a bou t 0 percen t f the bud ,.,. ' t 
for th e cunent fi scal year ending June 30, 104 , is f or paymc1~t fo r pa:t ,,·ar · or 
for our pre. ent Military E s tablishm ent. Indeed, the fi g ures show that in cc 1015 
about 85 percent of our total Federal budgets have been spent for war or prep
aration or payment for war. 

And yet, as will be seen, this Com mission has been compell ed to r port that th e 
evidence is overwh elming that even thi a mount i,; not enoug h and tha t (1) the 

• Federal Government should increase sub ·tanii a lly its expenditures for the A ir 
Force and naval av iation in the year s 1948 and 1949, and (2) that expend itures 
may be n eeded in later fi ·cal years up to the end of 1952 sub stant ially in excess of 
th e 1948 andl949 fi gures. The expenditures which we r ecom mend, h owever, \Y ould 
be small in comparison with the cost of another war: 

The Commission has r eached its recommendations fo r increased military expen
ditures with the u t most r elucta nce. Every dollar spen t f or military estab lishments 
is a dollar to be grudged. Large military expenditures will help to keep taxes high 
and will drain away from th e people a la rge part of the product of their labor . 
For these r easons we have not accepted milita r y estimates without submitting 
them to critical analysis and we h ave r equired that all estimates meet the test of 
strict n ecessity under the broad principl es as to the str ategic needs of the country 
which are set out in this report. 

On the other hand we believe that self-preservation comes ahead of economy. 
No concession should be made from the principle tha t our Military Establishment 
must be adequate for the defense of the country. Subs tantial savings within the 
Military E stablishment are possible, and la ter in this report we make r ecommen
dations on this subject. But in making these savings the adequacy of our forces 
must not be impaired. Economies, desirable a s they are, must not be made if 
making them would jeopardize our safety . 

4 . We believe that the recent unification of the services under the Secretary of 
Defense will result in g reater efficiency in the spending of the security dollar. 

The National Security Act of 1947 puts the duty squarely on the Joint Chiefs 
of Staff, subject to the President and the Secretary of Defense, (1) to prepare the 
over-all strategic and logistic p lans to support the foreign policy of the United 
States and to protect the country, and (~) to review the major material and per
sonnel requirements of the Services in accordance with these strategic and logistic 
plans. 

By establishing constantly revised strategic and logistic plans and by relating 
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eA'})endi tm:es trictly to these plan it should be possible to eliminate many ex
pen e no t ufficiently directly related to our strategic purposes, and consequently 
to have a f orce capable of carrying out the purposes without expenditm·es '' hich 
would eriou ly s train the economy. 

• • • • • 

The New Strategic Concept of the Defense of the United States 

We have said that we believe that the defense of the United States must be 
based on air power. We have reached this conclusion as a result of prolonged dis
cus ions with the Armed Service and with many private citizens who have 
a}Ypeared before us. We believe that it is the overwhelming view of those most 
qualified to know that the country must have a new trategic oncept for its 
defen e a nd that the core of thi concept is air power. 

We need a much stronger air establishment than we now have. The reason for 
this i tha t we can no longer follow our traditional procedm·e of relying entirely 
on the avy as our force in being in peacetime. Heretofore the nited States has 
been able to make most of its preparations for war after war began. In World 
Wars I and IT the oceans lay between u and the enem . Protected by the Navy, 
and by th e land, sea, and air forces of om: Allies, we were able to convert our 
great indu trial machine and our manpower for '\ ar after war had begun. No 
enemy action interfered with us as we got our factories going. Our army was 
tra ined in peaceful areas. Om· cities were untouched. In World Wars I and IT 
not a single enemy weapon except a few Japanese balloons and a few shells from 
submarines touched the United States mainland, and sabotage was but a minor 
nuisance. 

This will not be the case in a futm·e war. Our surface fleet can have and does 
have a supremacy of the seas which is so nearly complete that it can guarantee 
the safety of Olll" cities and our factories from surface attack by water. This 
supremacy should be maintained. To do so is possible in a world in which no 
challenging naval power exists today or can possibly exist for many years to come. 
The only immediate naval danger-and against this we must always be on guard
is the development of new submarine techniques on the part of a possible enemy. 

But there is a new element through which this COUlltry may be attacked-the 
air. And the new weapons which can be delivered through the air make it vital 
tha t we protect ourselves from attack by way of this new element. An air attack 
could be so terrible that we mus t at once create the best conceivable defense 
agains t it. This means an air force in being, strong, well equipped and modern, 
not only capable of meeting the attack when it comes but, even more important, 
capable of dealing a crushing counteroffensive blow on the aggressor. 

Atomic weapons will not long remain our monopoly. And there are other weap
ons of comparable destructiveness. Mankind has not indulged in biological war
fare on a large scale so far; but the biological sciences are evolving so rapidly 
that it is impossible to predict the future . The nations might be foolish enough 
to try it out. Biological warfare might become a serious factor in another war 
and we must be alert to every aspect of defense against this kind of attack. And 
sabotage-heretofore a relatively unimportant means of warfare-is in the process 
of becoming a serious menace. The preplacement of atomic and biological weap
ons may soon become a major military problem. 

This means that the traditional peacetime strategy of the United States must be 
changed radically. We can no l<mger count on having our cities and the rest of 
our mainland untouched in a future war. On the contrary, we must count on our 
homeland becoming increasingly vulnerable as the weapons increase in destruc
tiveness and the means of delivering them are improved. And we must assume 
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t ha t if f u tur aggr e ·or w ill hav 1 arn cd a nything fr m \Y rid \Yar I and II 
i t will be tha t they mu. t neYer let n ited tates in du tr ia l power get und r wn · · 
they mus t destr oy i t a t the out. e t if they ar to wi n. 

The s tra tegy to meet the e n ew con dit ions i obviou ·ly that wh i h w lun-e d -
scribed ~hove-to h ave in pcac t ime a fo r e in being "·hi ·h will p rotect t the 
great es t ex tent possibl e our a ir pa a w I I a . our water at proache and hold 

AZIMUTHAL EQUIDISTANT PROJECTION 
CENTERED NEAR 

POINT BARROW. ALASKA 

out to any one who th inks of a ttacking us the prospect of a counterattack of the 
utmost violen ce. The hope, of course, is tha t the existence of su ch a force will do 
more than win a war; the hope is that by serving notice that war with the United 
Sta t es would be a most unprofitable business we may persu ade the n a tions t o work 
for peace instead of war. • .. • • 

Let us examine the premise inher ent in this n ew s tra t egy tha t we must not only 
have a strong Militar y 'E st ablishment immediately but also must st art now to 
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buil d th e eYen trong r force which will come into f ull matUTity at orne date in 
the ncar f u tur . 

To have an opinion abou t th is we mu t examine some preliminary questions. 
When mu t we a ume th a t other nations will have atomic or other compar able 
weapon in quan t it uifi cient to make a su tained attack on the nited States 
Wh en will other nat ions have the plane and missiles to deliver such weapons 
again t th nited tates homeland How long will it take us to build up the 
force which we mu t have when ·we have to l ive in a world in which other nations 
h ave the e "\\ eapon and can deliver them against us. W h at force do we n eed 
immdia t 1 , ven before other nation have atomic weapons an d the means of 
deliverin <>' th em 

Fir t, a to a tomic weapon . If pre ent official e timates are right we have not 
J t reached the point where other na t ions have atomic weapons in quantity. On 
the o h r hand, a cording to these arne e timates we must make our military 
plan on t he a umption that they will r each th is point soon. o one can forecast 
d fi ni te ly the date, and therefore we mu t arrive at a t ime, for planning pur
po e , beyond wh ich i t woul d not be saf e to assume that th e United States will be 
immun f rom atomic a t tack. In dea ling with a subject on which there is so much 
cl iff r en e of opin ion, and i.n wh ich the stake ar e so high, "e must allow a mru:gin 
of in uran e for the certain error inherent in any estimate. 

\\ e empha ize the wide range of the opinions on this question . We h ave been 
told b highly qualified per ons that other nations may have atomic weapons now. 
We have been to ld by equally qualified persons that they will not h ave them in 
quantity for 15 ) ear . We cannot rely entirely, therefore, on an one opmwn, no 
ma t ter how expert. Ou r estimate is ba eel on our compo i te appraisal of a large 
number of e timates and of th e facts on which the) are based. We also h ave h ad 
th e ben fit of a similiar study made by the Pre ident's Advisory Commission on 

niversal Training which used the estimate that other powers would h ave atomic 
weapons somet ime between 1951 and 1957. 

Ou1· conclus ion is that we should make our strategic plans for the defense of 
the United States on the following assumptions: 

(1) It i impo ible to know certainly when other nations will h ave atomic 
weapons, but i t is proper to assume, for om· present planning pm·poses, that other 
nations are not now producing such weapons in quantity. The Commission real
izes the heavy r esponsibility of making this statement. We do it only after 
receiving much authoritative evidence in support of this view. We point out once 
more, however, the uncertainty of the whole subject and the fallibility of expert 
evidence in these matters. We emphasize the high importance of our continuing 
every effort possible to be fully informed on this subject. 

(2) It is kno"\\ n that other nations are working diligently on the problem of 
atomic energy; that they have available to them some of the raw materials, the 
quantity naturally being indeterminate ; and that they possess scientific minds 
capable of solving the many intricate and complex problems involved. 

(3) If an effective system for reviews of the strategic situation and for the 
adapting of our procurement and research and development policies to our stra
tegic needs is established, it would be safe to assume, in making om· plans for the 
next 2 years, that possibly hostile powers will not be producing atomic weapons in 
substan t ial quantities before the end of 1952. We point out tha t this does not 
assume that such powers may not have a few atomic weapons prior to that date. 
\¥ e poin t out also that this estimate places this date more than a year and a h alf 
further into the future than the earliest date fixed by the President's Advisory 
Commission on Universal Training. 

( 4) It would be an unreasonable risk, and therefore, a reckless course, to rely 
on other n a tions not having atomic weapons in quantity by the end of 1952. 

(5) It would be an unreasonable risk to assume tha t this country will surely 
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have warning of the manufacture of atom ic weapon by other . It may be that Wf. 

will know wh e.n other nat ion. h a \ e succeeded in manufacturing atomic weapon . 
But it would n ot b e wi e to r ely on thi . We may learn of the exi. tence of atom i 
weapons in the h a nd s of other coun tries. only when they ar u eel aga in t u . 

• • • • • 
Biolog ical weapons ar e undoub tedly being . tudi ed in a ll part of th world. 

They differ f rom atomic and com en t ional weapon . in t hat the ir mo t des tructiv 
effect is not on impact but by s low or epidemic sprea ding. Th at extr emely v iolen 
bacteria and viruses ex ist is co mmon knowledge. Th e probl m in th ir mili tar~y 

use is effect ive disseminat ion. They may be deli vered by the a ir , or by preplac -
ment by enemy agents. So delivered or placed they would create g reat damage to 
humans, animal s, and cr ops. In any a ll -out attack on the Uni ted. tate the po i
bility that th ey may be used should not be overlooked. The clanger f rom the e 
weapons is, however, not only in time of war. They can be eli tributed in our cities 
and among our crops a nd herd. in adv ance, say a year or . o, of a p lanned attack 
or as part of a campaign to weaken u , without any intention of fo llow ing u p with 
a conventional militar y attack. Our plans to an t icipate a nd prevent such . abotagc 
insofar as this can be done, must be intensified. 

• • • • • 
In focusing our attention on the weapons of mass destru ct ion we must nol 

minimize the other, more con ventional weapons. These ar e compara bl e in destruc
tive power, wh en used in large quantity, to atomic bomb. , as the cit ies of Germany 
and Japan t estify . And it is certain that convention al weapons will be developed 
in the next few years so that their destructive power will b e even greater than 
in World War II. 

Nevertheless, it is the mass-des tru ction weapon s whi ch now ex ist and almost 
surely will be developed within the next few y~ars which radically ch ange the 
strategic n eeds of the United States. An enemy h as to h a ve ai r uperi ority, a 
great industrial production and a very large fleet of aircr aft if it is to overwhelm 
a country by u sing conventional weapons only. But an enemy can inflict enormous 
damage with the mass-destruction weapons even if h e does not h ave air supe
riority. The possession by an enemy of these weapons, in quantity, ch anges all 
the rules and requires a differ ent strategy by a nation which may be attack ed . 

.. • • • 
The possession by a possible enemy of the mass-des truction weapons is, of 

course, not all that he must have before he attacks the United States. He must 
also be able to deliver these weapons against u s. He must have the p lan es and 
missiles capable of making a sustained assault on our mainland. 

At the moment no possible enemy could make such an assault. The United 
States has control of the surface ar ea of the Atlantic and Pacific Oceans and 
therefore is not subject to surface attack by water. The only attacks of impor
tance which could now b e made on the United States ma inland would be by air, 
by the preplacement of weapons by enemy agents, or by attack from submarines. 
We do not believe that su ch attacks now, equipped as they would be (we may 
assume) only with nonatomic weapons, could destroy our ability to retaliate and 
to gear ourselves up for an all-out counterattack on the enemy. 

No other nation now has or is likely to h ave in the immediate future the pi'loted 
aircraft capable of getting air supremacy over the United States mainland. There 
are now in existence bombing p lanes (and other nations have them) capable of 
one-way raids from bases 4,000 miles away. And one-way raids must be reckoned 
with-as the Japanese suicide attacks show. These bombing planes are, however, 
relatively slow compared with the superson ic planes of the future . They are 
therefore subject to interception by the faster moving jet fighters, and in other 
ways. But they will not be intercepted except by an alert and ready force in 
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being; and Yen th n xp rience how that the te hnique of in ter ception takes a 
on id rablc t im befor it get under way. The first attacks would how a much 

lo·wer rat of inter eption than the later attack . 
An atta k on the nited tate by piloted au·craft in the immediate f u ture 

would not theref ore a j\-e au enemy air uperiority over oru· mainland· a lthough it 
could i:nfli t a eriou damao-e on our indu tr r and our cit ies before our defenses 
ould be deY lop d. But without uch air uprema and without atomic weapons, 

it i not lik ly that an nemy could o eli rupt our coun tTy that we would be un
able to r peat the formula of World War I and II a nd build up our war industry 
and our r my NaY·, and Air Force a.fter war h ad begun . 

Kor i it I o ible f or an enemy now to del iver an a ault on the -nited tates 
mainla nd with guided mi iles whi ch woul d be o rious as to prevent our pre
parinc:r o win after the figh ting tar ted . B ' the term guided missile ' we mean 
any uninhabi 1 au-pla ne of the convent ional kind or any winged or unwinged 
proje ti le wbi h i gu ided in it· fl ight. At one exti·eme of guided mi iles is th e 
super atmo p beri , uper onic mi ile (an linproved German -2) wh ich balances 
it elf by internal mechan i m and i guided b various internal and externa l 
de'i e . t the ther extreme i an au·plane of the onventional t pe loaded with 
bomb and du:ect d electronicall) towm·d i t targ t (the r ecent tran -Atlantic 

-54 flight i an example). The guided winged mi ile moving through the atmos
pher at ub onic speed (of which the Germa n buzz bomb \Ya an early type with 
short range) is merely a pecially de igned uninhabi ted airplane. 

Guided mi siles of the German V -2 type tr avelling at supersonic peed are now 
impo sible to intercept; they ar e, however, as et of relatively hort range. Guided 
mi iles of the ubsonic t pe a l o are still of limited range. The problem of 
guidan e, which i the obstacle to r ange, bas not et been solved. 

eith r of the e two means of delivery-the piloted au·cr aft or the guided mis
·ile--is a vital thr at to this coun try in i t pre ent fo rm. or is the onl) remain
ing po ibl e method of deliver y, ·abotage--that i the preplacement of weapons 
by enemy ag nt. in this country-a vital threat at this time. The Commission 
has been ·oncerned about the possibili ty of the preplacement of certain of the 
mas de t ruction weapon -such as disease weapons located in city re erYoirs, and 
t here is no doubt th at t his form of sabotage is a possibility and could cr eate seri
ous damage. But if we are alert a sabotage campaign would probablj not disrupt 
the country; and this is the point we ru:e pre ently considering. Th e nited States, 
in the opin ion of this Commission, could now undergo the ordeal of an attack de
liver ed by the presently available piloted or unpilo ted aircraft and by sabotage, 
and under th e heavy handicaps which su ch an attack could create, still be able to 
follow our tr aditional course of building up our war machine after w~u· has begun . 

• 
So far we have spoken only of, the means of delivery as they now are. The 

current scientific r evolution is however working on the means of delivery at the 
same time as it is working to mak e the weapons to be delivered mor e destructive. 
There is a race between the two. When either r eaches its next stage of develop
ment, the threat to the United States will be great. 

If other nations develop the means of direct assault on the United States by 
supersonic piloted aircraft, the threat to this country will be serious, even though 
these vehicles are not equipped with atomic or comparable weapons. Similarly, if 
other nations develop atomic weapons in quantity, or some other weapon of com
parable destructiveness, the threat to this country will be great even though th ese 
nations have only the present means of delivery at their disposition. The addition 
of supersonic transpolar or transoceanic guided missiles would intensify the dam
age that could be done by an atomic attack. Should all these developments exist 
at the same time, the situa tion would be very grave indeed. 
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When will these things happen If they are o remote that t here is no t hin o- w 
should do in r elation to them now, they ar not w ithin tb t rm of ref er nee f 
this Commission. 

We see nothing in the present ituation to ju tify f ar that the deYelopm nt of 
supersonic transpolar or tran oceanic piloted aircraft or guid d mi . ile by any 
possible en emy will threaten our a ir suprema ·y and our hom land within th im
mediate f uture. Evidence has been g iven before thi · Comm i ion tha u h up r
sonic aircraft will not be developed into t he rna ·s-production lag f or v ral 
years a nd that long-r allge s upersonic mi il cs will not be ava ila bl e in operational 
form for from 10 to 25 years. Ev idence h a a l o been given before thi · 
s ion that subsonic guided mi s ile with a 5,000-mile rang and capab l 
directed to'~ ard a izable target such as a ity can be dev loped into the rna · 
production stage within 5 year s; but the ·e sub oni mi ·il e would be ub j t t 
a high rate of interception. All t hese estimate - bot h a to the ·uper--on ic a ircraf t 
and guided miss iles and as to ubsonic guid ed mi il - are at b t inf rm d 
guesses. This is a fast-moving branch of cience, and any e Limate may be up t 
by some unforeseen development or by some untore een b.· ta cle. 'l'he e-- t imut 
of the best scientists must not be accepted as laying down an accurat timetabl . 

The conclu:ions which the Com mission has r each ed a · to the de\ -lopment b ' 
other nations of the means of delivering a direct attack on the United tate b ' 
transpolar or transoceanic aircraft or mi s il es are the. e: (1) It i probable that 
other nations will develop atomic weapons before they develop up rson i bomber 
in quantity with a striking range of 5,000 mile , or super onic, accurate, guided 
missiles with a 5,000-mile r ange. (2) Neverth eless, it would be unw i e to as. ume, 
in the planning of our defense establishment, that other nation will not h ave the 
planes and missiles capable of delivering a sustained attack on the nited tat 
mainland by the same date we have assumed they may have atomi c weapon in 
quantity-namely, by the end of 1952: If they ·want them enough they can surely 
have them at some date; just when will be determined by the a mount of effort 
they put into getting them. (3) It is not certain that the United States will be the 
first to develop such a ircraf t or missiles. On the contrary, the Germans w ere 
ahead of us in these matters at the w ar's end and other nations may well be even 
with or ahead of us now. (4) The United States must press most energetically and 
immediately its basic and applied research and development programs in aero
dynamics, power plants, electronics, and r ela ted fields with a view toward the 
development at the earliest possible date of th e most effective piloted aircraft a nd 
guided missiles and the defenses against them . 

• • • 
The conclusions of the Commission thus fix as the target da te by which we 

should have an air arm in being capable of dealing with a possible atomic attack 
on this country at January 1, 1953. For convenience we will refer to this date as 
A-day. 

We believe that A-day divides the future into two clear phases for strategic 
purposes. The first phase is that which begins now and extends to A-day. We 
call this Phase I. The second phase is that which will exist on and after A-day. 
We call this Phase II. 

The next question is whether we must begin now to build the force we must 
have on and after A-day. How long will it t ake to build this force~ Do we have 
to start building it now ~ 

There is no doubt about it. The force we need by the end of 1952 must possess 
the complicated defensive equipment of modern electronics and modern defensive 
fighter planes and ground defensive weapons. A radar early warning system must 
be part of our defense; but such a system, if designed to give complete and 
continuous coverage, would be extraordinarily expensive. Worse yet, it might 
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divert us-as the Ma.ginot Line diver ted France--from the best defense against 
atomic a ttack, the counteroffe nsive striking force in being. 

e also must have in being arid ready for immediate action a counteroffensive 
force built around a fleet of bomber , accompanying planes, and long-range 
mis iles which will erve notice on any nation which may think of attacking us 
that if it doe , i t "ill see i ts factorie and cities destroyed and its war machine 
cru bed. The str ength of the coun teroffensive force must be such that it will be 
able to make an aggressor pay a de -a tating price for attacking us. It must, if 
poss ible, be so strong that i t will be able to silence the attack on the United 

tates m a inland and give us the t ime aga in to build up our industrial machine 
and om· manpower to go on to win the war. 

uch a for ce doe not grow overnigh . It takes 4 to 7 years to develop a new 
p lane from th e engineering boru·d to production. It takes longer than that to 
de ·elop ma ny of the weapons which will be used in any f uture war. o airplane 
was u eel by the nited States in \ orld War II which had not been designed 
before we entered be war. Only impro\-ements were made after Peru·! H arbor ; 
t here was no cha nge in fundamental design in any plane which saw war ser vice. 
An a ir f or ce will probably figh t a war which does not last a long t ime with the 
general types of equipment it has on hand when the war begins. 

The method of gradual build-up, that is, a build-up in a line or curve of pro
gre sion f rom the f orce we now h ave to the force we must h ave on A-day, is the 
most effective and cheapest way of getting the force we need. To delay beginning 
the construction of this f orce, to hope to make a sudden jump to the A-day force 
in a ear or so is umealistic. An a ir force cannot be built that quickly . 1ore
over, to delay in stm-ting the build-up would leave us without the force we need 
r ight now. We h ave no breathing space in which we do not need air power . 

• • • • 
We therefore consider the kind of ail' establishment we need dming Phase I. 

What is the likelihood of wm· during this Phase Can we say that dming this 
Phase the chan ces of war are slight or that, if wm· does come, we can build up 
after hostilities begin and, therefore, do not need immediately a strong force. 

On first impression it might seem that a major war during this Phase I is un
likely; and this opinion has been expressed to this Commission by high military 
authorities. The argument is persuasive. Our monopoly of the atomic bomb may 
make any aggression-minded nation wait until it also has the a tomic bomb before 
it takes on the United States. Moreover, the unrepail'ed devastation and the 
fatigue from World War II is a powerful force working for a breathing period 
f rom war. There u sually is such a breathing period in the unending procession of 
wars throughout history. Great wars usually happen after the nations have re
covered f rom their wounds and a new generation has forgotten the horror of the 
previous battles. 

However, we cannot be sure. The world situation is dangerous, and ouT foreign 
policy is not running away from the danger. This is not to criticize our foreign 
policy. A nation in the position in which the United States finds itself today h as 
no choice but to follow policies which may lead to friction with other nations. 

There is, moreover, such a thing as blundering into a war. World W ars I and 
II were planned by Germany and happened more or less when the Germans 
planned them. A persuasive case can be made that great wars are wars of aggres
sion which take place when the aggressor wants them to. Sometimes, though, 
events get out of hand and war happens when neither side wants it. The present 
may be such a time. Unless the incompa tibility of E ast and West can be overcome 
and the energy of the world turned toward the building of peace rather than 
towm·d preparing for destruction, a war may break out which n either side wants. 

We must therefore be prepared for war during this Phase I. Moreover, we must 
not think that the atom bomb alone will win a war. If we get into war during 
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Phase I we cannot dr I atomic bomb and it ba k. \\~hat w need during th i 
Phase is an in tegrat d Military E ta bli hm ent (1) apabl f an atom i aLta k 
(2 ) str onger in a ir power tha n that of a ny oth r ·ountry, and (3) capab le of a 
sustained a nd powerfu l air counterofien ·i1·e, ither directly or by the way of iu ter
mediate base· . 

• • • • • 
W hat is t he kind of force whi b we need du r ing Pha e II 1 \Ye h ave r v1ew d 

this que:t ion carefull y w ith the serv ices. 
'Ihe strategy for P h ase II is determi ned lar gely by th e kind of attack whi h i 

likely to be made if ·wa r occurs dur ing that pba. e. The attack which w must 
a n t icipate determ ines t he kin d of f or e whi ch wi ll b neede 1 to meet it. Th fi r ·t 
t h ing to con ·ider therefore is t he nature of the a au lt whi h uld be ma d by an 
enemy equipped with atom ic or om parab le " . a1 on ·, and po s s ·ing the air r::Ut 
and missile. capabl e of delin~ r i ng them aga in.·t the -nil •d 'tate mainland. \ · 
to this, our conclus ion s are as fo llows : 

1. We m u t a.·. ume, in making our p lan , tha t th re wi ll be a di rect atlnc:k n 
the United States ma inland in any major war in which lhe -nited 'tale. will 
b ecome engaged on and after January 1, 1953. It may be that the war wil l no t 
open ·wi th t hi s dir ect a ·saul t . It may be that the fi ghting will s tart at s me point 
in t he world wh ere our forces will come in contact with those of other nat ion s. It 
may be th a t t he fighti ng will be localized at that po int, on lb model of the 
practice war be tween Germany a nd Rus. ia in the 'pa ni ·h i1·il \ r ar. But this i 
not likely; and certainly we must not count on i t. \Ve mu: L a : um , in making our 
p lans, that if t he enemy can do it he 11·ill make a direct a ir assau lt on t he ·nited 
States m ainland r egard les · h ow or where the fir st shooting starL . 

2. It must be assumed tha t ther e may be no warning of aLtac: k. \V e mu -t a sume 
th at the force we will br ing into be ing by the end of 1952 w ill be t he force ·~·hich 
will h ave to h an d le the attack. \V e will get no f urther \l·arning than thaL wh ich 
we already have. 

3. An a ttack by an enemy eq ui-pped with ato~ ic weapons would be of a v iolence 
which is di fficu l t for us to imag ine. Th e fir st bombardment assaul t by an enemy 
equipped with mass dest ruction weapons would probably have as i ts object ive th e 
destruction of our capacity fo r r es is tance and cou nterattack. o one ,, ·bo appeared 
befor e u s h as suggested that we coul d turn back completely uch an attack . In
deed, if we wer e not f ully p repared, a mass destruction attack m ight be fo llowed 
by invasion by a u:-borne land troop s for the purpose of taking advan tage of the 
firs t confusion t o se ize s trategic points in th e Un ited States and to de troy 
u tterly th e country' s resistan ce. It migh t b e that the attack would be Less am
bitious if the enemy again ma de th e mistake of a llowing u s time to gear up our 
in dustria l capacity an d our m anpower. But in preparing our defenses and our 
counter measures we must an ticipa te t he most violent assault of which the 
en emy is capable. We must not r ely on his making m ajor er ror s of strategy. 

It is appar ent tha t th e A ir Establish men t which we need is substan t ially differ
ent for the two phases. During P h ase I we may assume tha t we will be free f r om 
an a ttack which would prevent our building up for war after war begins. But an 
attack during Phase II might be su ch as t o cripple a t the ver y outset our capacity 
to r esist and t o build up after h ostilities start. F or this r eason, th e force which 
is n eeded on a nd after th e b eginning of Phase II must b e a f orce of consider ably 
more p ower than during Phase I. 

In n either phase can we h ave in being a counteroffen sive f orce cap able of win
ning th e war outright in the fir st counterblow. W e cannot support in p eace a 
force cap able of domin a ting the en emy's mainland. Tha t would r equire a nation 
in arms-a n ation as dedica ted to war as the United Sta t es was a t the p eak of 
World War II. Wha t we must h ave and can supp ort is a reason ably s tr ong de-
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£ n ive e tabli hment to min imize the enemy's blow, but above all a counter
offen j, e a ir force in being which will be so powerful that if an aggressor does 
attack, " e will be ab'le to r etaliate with the utmo t violence and to seize and hold 
th e advanced posit ions f rom which we can divert the destruction from our home
land to hi . 

• • • • 
We now consider the recommendations of the armed ser vices as t o the air estab

li bm n t which is needed during Pha e I and Phase II. 

The Requi rements of the Air Establishment
Recommendations of the Commission 

The Air Force 
We h ave received from r epresentatives of the AiT Force and the Navy ex

h austive presentations of the war missions to b e carried out by each of the services 
for the conduct of their missions. We h ave analyzed these sh·ategic }Jlans and 
requirements and have r eached the f ollowing conclusions: 

The Air Force as presently composed is inadequate. It is inadequate not only 
at the present time when we aTe relatively free of the dangers of sustained attack 
on our homeland, but is hopelessly wanting in r espect of the f u ture Phase II when 
a serious danger of a tomic attack will exist. 

The present A ir Force consists of 337,000 uniformed and about 125,000 civilian 
per sonnel. It is equipped with a total of 10,800 aircraft in active status, including 
about 580 heavy bomber s and 2,300 fighters. Backing up this force is a r eserve of 
about 12,800 World War II au·craft usable at any time during the next 2 or 3 
years to r eplace losses of planes due to current peacetime attri t ion or, in the 
even t of war , caused by combat losses. 

Our present Air Force is divided into 55 groups. Each group is trained for 
specific mi ss ions su ch as strategic bombing, tactical r econ"uaissan ce, fighter escort, 
interception, and troop carrier and transport. 

From eviden ce r eceived from th e Secretary of the Air Force, its Chief of Staff, 
and many of its r anking generals as well as informed au thorities ou tside of the 
military establishment, we conclude that th e 55-group for ce, if engaged in ac tion 
in this present Phase I, could not carry out the missions assigned to i t because 
it is lacking in the essen tial air units for effective combat action. It would be 
even less capable of carrying ou t th e missions which would face it in Phase II 
conditions. Even more alarming is the statement by the Air Force tha t the funds 
presently available will not p ermit the maintenance of the present inadequate A ir 
Force and that if appropriations are not incr eased the establishment must be cut 
back to approxima tely 40 groups with r eductions starting in July 1948. 

None of this mus t be permitted. There is a minimum force in being b elow 
which we must not go if we are to protect our country and its vital interests. 

We have concluded that the minimum force necessary a t the present time is an 
Air Force composed of 12,400 modern planes, organized into 70 combat g roups, 
and 22 special squ adrons, supplemented by 27 National Guard groups and 34 
g1·oups of Air Reserve. All these for ces, with the exception of the Air Reserve, 
must be equipped, trained, and ready for immediate action in the event of war. 
\Ve should build to this force as r apidly as possible and once it is achieved, never 
permit it to drop below this level. Nor should we permit it to become impotent 
and ineffective because of failure to keep it modernized with the very best planes 
and equipment available. 

At first we seriously questioned the need of an Air Force of these proportions 
b ecause it was obvious that building it and supporting it would involve a sub-
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stantial increa:e in expenditure . However, a. we t udi ed the trategic and tacti
cal need · of the Air Force we came to t he con clu ion hat : 

(1) The 70 group: would in clu de t he v ry minimum number of intcrc ptor 
fighters necessary fo r our home lcf n c. · an d their iiecti ,·cnc · · woul d b almo ·t 
entirely dependent upon hav ing a at i factory radar ea rl y-warn ing sy tem and 
adequate ground and air defen iYe mi . il e . . W e cmpba. ize aga in, howev r, that 
no pla ns for defen se should be made in derogation of the . ti·iking coun t r offen
sive a ir ann in being . 

(2) The 70 g roup s would prov ide only 700 very heavy bom bers for lb trat "' iC 
bombing of enemy targe ts. 'Ihi fo r ce of bomber : ccms minu te a compared with 
the 14,000 bomber s of the nited , Late · A ir F or ·e and the Roya l A ir Fo rce com
mitted to combat in the E uropean theater du1·ing t he wa r. Only by u ing the Y ry 
bes t equipm ent and the lates t tech nique · wi ll o mall a fo r e be abl e to carry 
an effective war to t he enemy. 

• • • • • 

Once committed to combat, los e of p la nes and per sonn el a rc very high. l! rom 
experience in the E uropean and Pacific theater ·, we know tbat ma ny op · rat ing 
groups lose 25 percent of their equipmen t every month of actua l ·ombat. Losse 
must be replaced immediately . At the ou tbreak of a war, indu try cannot exp an d 
in time to make up combat losses in the fir t year. Unle s, therefore, t here are 
planes in r eserve, comba t forces would dimin i: h r apid ly after the beginn ing of 
hostilities a nd we would be left ·without a fi ghting A ir Force after a few month 
of war. 

The solution of this problem is one of the most serious ta ks faced by the Air 
Force and the aircraft indus try. Plans for the r apid expa nsion of indus try will 
h elp, but no evidence presented to u s indicates that any plan can be devised which 
will insure the production of planes by industry in time to r eplace combat losses 
in the first year of a war. Moreover there is the grave danger that enemy attack 
may so disrupt our industrial production th a t all forecasts of p lane manufacture 
after war begins will prove to be unrealistic. Therefore, a r eserve of au·cr aft in 
storage must always be maintained. This reserve is expensive to procure and 
costly to keep modernized. Planes in storage become obsolescent and must be 
replaced. 

At the present time, we are reason ably well off because World War II surplus 
planes are still u sable. Fortunately the Air F orce r etained a substantial number 
of planes as a reserve and sold or otherwise disposed of only those planes con
sidered unusable. This reserve is gradually being used up. It must be replen ished 
before the end of 1952. Estimates by the Air Force show that 8,100 new planes 
must be procured for this reserve between January 1, 1950, and January 1, 1953. 
The 8,100 figure for reserve planes is r eached by establishing the deficiency be
tween losses, computed on the basis of past experience, and r eplacement forecast 
under a theoretical mobilization plan. Since both losses and r eplacements are 
estimates, later s tudies may cause a revision in the r ecommended 8,100 plane 
reserve. 

In summary, the ·problems of the Air Force are threefold: (1) The force in 
being must be increased from its present level to a minimum r egular est ablishment 
of 70 groups ( 6,869 front _line aircraft), an Air National Guard of 27 groups 
(3,212 front line aircraft) and an adequately equipped 34 group Air Reserve. 
(2) The level of procurement of new aircraft must be high enough to keep this 
force modern at all times. And (3 ) an adequate reserve, now estimated at 8,100 
aircraft, must be created and · maintained in a proper state of modernization. 

We must start now on such a program and complete it before the end of 1952. 
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The Navy Air Arm 
\\'e a l o have examined and analyz d th e r equ ir emen ts of the avy and its 

p lan f or the p r forma nce of i ts war mi sions both now and in the fu t tue. In one 
impor tan t r egard th e role of the avy wi.ll differ in th e f u ture f rom that of th e 
pa t . It w ill not be ail ed upon t o engage an enem surface avy since none 
exi t a nd i t i questionable whether an will be built by a f oreign power within 
th e n ex t de ade. T hi s ch anged cond ition alters the mission of the -avy and the 
type f equipment i t must use in th e f u ture, but it does not eliminate the need 
fo r a N a >y . 

In a e of war the Air F orce an d the Ground F or ces n ow could ~ot oper ate 
eff ctiv ly f rom the continen tal ni ted tates in a u tained attack against dis
tant nemy n t er . Rather the3 would h ave to occup and conduct their offen ive 
a t ion f rom advanced bases str ateg ical! located and sufficiently close to th e 
en emy 's h omeland. I n addition they would have t o preven t th e enemy from 
oc up) ing ba es f rom which to conduct offe n ive operations again t u s. Only in 
th is way could we carry th e war to the enemy during Pha e I. If we wer e t o tr y 
t o operate f r om our h omeland w ith out eizing advanced ba e th e en emy would 
ca rry the war to u. a nd our it ie a nd 1 eo1 le would uffer a Engla nd a nd Ger
man an d Japan did in Wor ld W ar II. 

Furthermor e, i t mu t be r ecognized that while th e means of waging t r ans
oceanic warfare will some day certain] b e p er fected, the long-range aircr aft and 
guid d missiles n eeded for sus tained oper ations ar e no t yet h ere, and until they 
are transoceanic war fare will be lim ited to the occasional r ather than the con
t inuous effort. 

Th e task of securing advanced bases r est on all thxee ser vi ces, with the Navy 
h aving a large shar e of the r esponsibili ty f or establishin"' the t roops and aix 
forces on shor e. Un t il th e shore based establishment can be~ome effective carrier 
aviation must be r elied upon. The problem of keeping open th e supply 'lines to 
these bases through submarine-i11f ested wa ter s also is one of the imp ortant mis
sions of th e Navy. Moreover , this count r y, rich as it is in · n atural r esources, is 
depen dent on many distant sources of essen t ial r aw materials without which our 
abili ty to produce in wartime and to figh t would be seriously affected. Most of 
th ese materials ar e tr anspor ted over the seas, and secur ing and defending th ese 
sources of supply and maintaining th e vital over seas ·Supply lin es is a avy t ask. 

Th e active Navy is now organized in to two fleets- the P acific Fleet and the 
Atlantic Fleet . Each is composed of several caniers a.nd its suppor ting ships. The 
new str a tegy of the Navy is air p ower . The carrier has become the maj or ship-the 
battleship now is of only secondar y impor tan ce. 

I n order to equip properly the car r ier s in operation and to conduct other air 
activities considered the r esponsibility of the Navy, one of the most important of 
which is protection against modern submarines, the Navy r equires 5,793 fr on t-line 
p la nes, plus about 5,100 in support. 

T he Navy now has the planes necessar y to equip its active carrier s and its 
supporting air operations. The Navy, however, n eeds funds for the procurement of 
new r eplacement aircr aft. Like the Air Force, the Navy wisely placed a large num
ber of World W ar II planes in reser ve and since V J -day has been r eplacing its 
op era tional losses of active planes by withdrawals from this storage. Knowing the 
reserve would be of value for only a few year s because planes in storage become 
obsolescent, th e Navy has followed the commendable policy of limiting procurement 
of new p lanes and making maximum withdrawals from r eser ves. This policy will 
. oon exhaust the storage planes, and ther efore we must incr ease our r a te of 
procurement of n ew planes or face the danger of seeing our gr eat carrier s t ied t o 
the docks because of lack of p lanes. 
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The Unification Act and the Joint Chiefs of Staff 
The strateg ic p lans a nd requirement whi ch we have b n d i cu ing were r iY d 

by us from represcntati\·es of the Air F orce a nd the - a \·y . Th. : · ~re ind p m~ nt 
sta tem ents of ea ·h of th en ·ice a nd gi \· no effect to th on ohdabon of f unctiOn 
a nd savings which must be made tore ult f rom th Xa t i nal e ur ity Acto~ 1947. 

It is the r espon ibili ty of the c reta ry of D fen e a ·t ing under the P re-Hl nt t 
see to it tha t the Join t Chi efs of Staff prepar in teg rated . t ra tegi pl an fo r t.h 
defense of th e country in such a way that the plan ra n b ea n·i d out with th 
minimum of p ersonnel and equipm nt and a maximu m of IT t in~ n c . 

We requested the Secr etary of D fen. to f urni ·h u the r e tu ir 111 nt- of the Ir 
Force a nd the Naval Air E stabli hm ent a. h y . hould b now a nd at \·a riou. 1 -
cified future periods. The Se ·retary of Defcn e ha been unabl e t mp ly with thi 
request. Th e comp letion of th e neces. ary tudi e a nd lhe in teg ration of th thr 
servi ces without which our strateg ic p lans will not be effi cien t and economical will 
r equire much time. Figmes, of our e, ca n be prepared qui ckly but they would b 
little more than a verifi cation of the independ ent and parate r equir m nt of the 
Air Force and the naval air ann a · presented to u. by the r sp ctivc er vi ·c ·. The 
real task-which cannot be done qui ckly- i. to consolidate and integrate the f un -
tions of our total military establishm ent and to increa c the doll a r effi ciency of cYery 
segment of it. 

The Joint Chiefs of Staff are carrying on their analy es of r quircment and their 
work to create an integrated and economical peacetim e force in both Phase I and 
Phase II. In addition, of course, th ey must develop the war time r equirement of 
our consolidated military es tab lishm ent. These r equirement mu t be worked out 
with two clear objectives in mind. W e must ha ve a military establi ·hment capable 
of defending the country: any r ecommendation that come · from th e J oint Chiefs 
of Staff should never go below this minimum r equirement. And the co t of such an 
establishment must be built on the most economical basis poss ibl e. 

The military establishm ent we must have wiB put a heavy train on the economy 
of the country. The recommendations of the Joint Chiefs of ta ff must r equire the 
most rigorous efficiency in operations and in the consolida tion of stra tegic f unction . 
The Unification Act was passed to achieve these two purposes. 

Most of the witnesses who appeared before u s have pointed out th e need for 
stronger military forces, with particular emphasis on the Air E ·t ab lishment. But 
little has been said as to the cost. 

The cost of the Military E stablishment as refl ected in t hi s r eport shows beyond 
any doubt the critical need of carrying out the intent of the nification Act to 
the greatest extent possible and at the earliest possible moment. W e believe that 
there is an enormous opportunity f or savings, and that as these savings are 
effected, the forces essential for our security can be maintained in being within 
the safe limits of our financial resources. 

But to attain these economies vested interests must be set aside, traditional 
divisions of appropriations must be ignored, and every unnecessary activity must 
be abandoned if the war of the future no longer requires them. We are concerned 
by the fact that a majority of the Joint Chi~fs of Staff, who represent three 
separate Services, may find it difficult to achieve these results. A heavy respon
sibility rests upon the Secretary of Defense to exercise fearless and independent 
judgment to see to it that integration means more than a mere consolida tion of 
the requirements of each of the individual branches of the services. 

We view with great anxroty the pressures from many sides directed towards 
the maintenance of" yesterday's establishment to fight tomorrow's war; of unwill
ingness to discard the old and take on the new; of a determination to advance 
the interest of a segment at the sacrifice of the body as a whole. All this is under
standable. For it comes in large part from loyalty of each Service to its traditions. 
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But w an no Ion.,. r afford the wa te i t invoh·e .. Hope r ests only with the ability 
of the ecretarJ of Defen e under the Pre ident to discharge effectively the 
authority ve ted in him with one objective in mind-the maximum in security for 
the minimum o t.. It i imperative that thi be done· for unless it is we will not 
have a militar e tabli hment capable of defendi11g the coun try .. 

Recommendations of the Commission for Immed iate Appropriations 
for the Air Establishment 

We are informed b .. the Bureau of the Budget that for the cunent year the 
Mili tary E ta bli hment i uppor ed b bud.,.et exp endi tures of $10,098 000,000 
(ex lu ive of terminal leave, stock piling a nd certain mi cellaneous items).. Of 
th i amoun t, according to Budget fiO'ures $4 037,000 000 are for the Navy includ
ing naYal a ir, $2 50,000,000 are for the A ir Force and 3 211,000,000 for the 
Arm ·.. Out of the total budget of '10,098,000,000, $4,050 000,000 is for the Air 
For e and nava l aviation (exclu iYe of the co t of construction and operation of 
carrier ) .. 

e are impre sed with the need for a proper balance between the three services 
and have con cluded that such a balance doe not exist now becau e of the relative 
and ab olute in adequacy of the ir Force E tablishment.. s we have said, t he 
Air For e is inadequate for current condi t ions and is hopeless! deficient for 
Pba e II con di tions; and the Navy air arm will soon be lacking in equipment .. 

We make no recommendations for change in the appropriations for the Al·my 
a nd the urface Navy, but confine ourselves to r ecommendations for the mainte
nance of n aval aviation and an immediate build up beginning Januar y 1, 1948, 
of th e A ir Force.. The appropriations which should be made for the Army and 
the surface avy of the f utun, whether higher or lower than the present levels, 
should be determined by Congress after it bas received from the President his 
recommendations as to the total integr ated l\Iili tary E stablishment the countr y 
needs, based on analyses by the Joint Chiefs of Staff as to this integrated Military 
Establishment prepared by them under the direction of the Secretary of Defense .. 

• • • * • 
The increase in the Air Force must be started at once and be compl eted by the 

end of the year 1952 .. The 70 groups should be organized, equipped, and r eady 
for service by January 1, 1950.. An adequate r eserve of planes, now estimated 
at 8,100, should be in being by the end of 1952.. Uniformed per sonnel must be 
brought to the 401,000 :figm·e now planned by the Air Force .. 

The chart shows the r ate of build up of the 70 group force dm·ing the calendar 
years 194.8 and 1949, as well as an indication of the trend of incr ease in the Air 
Force •vhich should be made dming the years 1950, 1951, and 1952 if the 70 
group force plus the. 8,100 plan e reserve is to be in being by the end of 1952. 

Our r ecommendatiOns are for the calendar year s 1948 and 1949 only. For the 
calendar yea r 1948 we recommend an increase in appropriations for the Air Force 
in the amount of $1,300,000,000 and a further increase of $1 300 000 000 for the 

' ' ' calendar year 1949. We call especial at tention to our recommendation later in 
this report that there be a complete r eview of the Militar y Establishment as of 
January 1, 1950. This review (which is marked on the chart with the words 
"Review Point") should control the direction of expenditures for the years 1950 
and subsequ ently .. 

\V e r ecommend that, as part of the appropriations for the Air Force for 1948 
and 1949, th ere be included $350,000,000 more for the procurement of aircraft in 
the calendar year 1948 than the present r ate of such procurement ($550,000,000 
for the current fiscal year) ; and that there be included for the calendar year 1949 
$660,000,000 more for the procurement of aircraft than would be procured in 
1948 under our r ecommendation. These dollar figures would r equire the purchase 
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of abou t 9,000,000 pounds of air frame more in 1948 than the present rate of Air 
Force procurement; and ab ou t 16,000,000 pounds of air frame more in 1949 than 
in 1948. 

The bu ilding of the reserve of new p la nes, now estimated at 8,100, need not 
begin until January 1, 1950. R.eserves of Wor ld War II planes in subs tantially 
adequ a te amounts are available for the years 1948 and 1949. We recommend how
ever that in the calendar year 1949 there be allocated, out of the appropriation for 
that year, $300,000,000 of contracts to begin the build-up of the 8,100 plane re
serve. These contracts, p laced in 1949, would produce p lanes only in the years 
subsequent to 1949. 

Because of this deferring of· t h e build-up of the 8,100 p lane r eserve program, it 
is likely that the increase in expenditures for the Air For ce in 1948 and 1949 will 
be less than in the third, fourth, and fifth years. The power of the Air Force ·will 
progressively increase, reaching the f ull 70 group strength with modernized re
serves only at the end of 1952. We believe that t his is the most economical way 
of building the Air Force we need and at th e same time satisfies, within the 
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limi t of a a lculated ri k th e trate!ric requi1·ement of the counh-y f or the pres
en t and t he f uture wi th wh i h we aTe dealing. 

Thi p rocedur "i ll h ave the add d advantage of permitting a review as of 
January 1 1950 of th e re erve plane requixement by the Joint Ch iefs of taff and 
by th e mmi ion uggested later in this r eport. 

Some av ing- t hrough internal onomies in the Air Force may be expected in 
194 and 1949. If we a ume tha t ncb aving may be as much as 10 percent of 
the tota l. o t of the Air For e, th y woul d be of the order of $ - 5,000,000, based 
on th e expendi tur for the cun nt fi cal ear. Such savings, in our opinion, 
should no t be u d to cut our recommended Air Force appropriations f or 1948 
and 1949 but hould be converted in to a like dollar amount of conh·acts for the 
building of the ,100 p lane reserve. 

• • • • • 
The _ a>-v mu t immedia tely increase the annual rate of contracting for the 

procuxemen.t of a ircraft (now at the rate of $338,000,000 per year) in order to 
equip properly the present fleet with the modern a ircraft needed as World War 
II reserves are exhausted . To accomplish this result contracts for new aircraft 
should be in the amount of $530,000,000 for the calendar year 1948 (an increase 
of $192,000,000 over the cmTent r ate) and $840,000,000 for the calendar yea1· 
1949 (a furth er in rease of $310,000,000 over the 1948 figul'e) . These dollar figures 
would require the purchase of about 4,000,000 pounds of ail' frame more in 1948 
than the present rate of naval air procurement; and about 6,000,000 pounds of air 
frame more in 1949 than in 1948. 

Any savings which may occm· in the naval establishment in 1948 and 1949 
should be applied to the reduction of th e total naval budget, and should not affect 
our recommendation f or the increased purchase of aircraft dm·ing these years. 

We have received strong arguments that the a ir arm of the Navy should be in
creased from its present level to 8,000 first-line planes in being and 6,500 planes 
in support. Since any such increase would be pru·t of a program of expansion of 
the avy as a whole, we feel that a decision on this subject should be deferred 
until the Joint Chiefs of Staff has completed their strategic plans and their 
statement of integrated r equirements and then should be made only if the security 
of the country demands the expansion of the naval establishment . 

• • • • • 
As appears from the above chart the present budget of the Air Force is at the 

rate of $2,850,000,000. The recommendations of the Commission call for Air 
Force appropriations in the calendar yeru· 1948 of $4,150,000,000 and for Air 
Force appropriations in 1949 of $5,450,000,000. 

The present budget of the Navy is a t the r ate of $4,037,000,000. The addi
t ional procurement of aircraft (assuming tha t the appropriations for the rest of 
the naval establishment remain the same) would increase this figure to $4,229,-
000,000 for the calendar year 1948 and $4,539,000,000 for the calendar year 1949. 

The present total militar y budget is at the r ate of $10,098,000,000. The recom
mendations of the Commission would increase the total military budget for the 
calendar year 1948 (assuming that there are no changes in appropriations for the 
Army, the surface Navy, or the expenses of naval aviation other than for the 
pUl'chase of a ircraft) to $11,590,000,000 and would call for a total military budget 
in the calendar year 1949 of $13,200,000,000. 

There will be, it is hoped, savings in om· total Military Establishment resulting 
from the unification of the services under the dire~,Jtion of the Secretary of De
fense as contemplated by the National Security Act of 1947. But w·e do not believe 
that any integration of our military operations under the National Security Act 
will lessen the need for the 70 group Air Force in being or for the replacement 
of existing naval aircraft. The likelihood of these savings should not therefore 
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be considered a a r eason fo r reducing the appropri aL i n rc omm nd d in tbi 
r eport for the year. 194 an d 1949. 

The estimated tr end of expenditure f or he a ir c labli hment f r the y ar 
1950, 1951, and 1952, i. hown in the above chart . Th i e t imatc i only an indi a
tion of the cost of the air e tabli hm ent toward .· which w may h a v to build. 
It is likely that the r e\ icw. whi h we recommend !at r in lhi r epor t will chana 
the direction of t hese c timat e ithcr in cr a. in rr i h m r d crca ing lh m. W 
believe that unl es.· condit ion hangc . ubstan t ia ll ~· f r th e b ttc r, th 1950 r ,~ i w 
will increa . e t he s ize of t he e. tablishm ent r ather tha n d cr a c it. 

But in a ny ca c, un t il the world ·ituation improv s, . ub ·ta n t ia l c:qJendi ure 
for the mili tary c. tabli: hm ent mu t be con id r ed a fixed item in t he F d ral 
budget. It is r egrettabl e Lhat tbc: e expend iture ha ve to b mad , pe ia ll j a 
a time when we mu ·t ma ke heav.) commitm nt. fo r conom ic r ehabili tation 
abroad. But we cannot c ·cape Lhe !earl y demon lratcd ne e · ·ity f r a mili tary 
es tablishm ent adequate to pro tect Lhe coun tr y and iLs v ita l inter e l ·. 

M i I itary and Commercial Transport Servi ces 

The A ir Force and the .I a vy each h as i ts own Lr m1 sport n ·ice whi ·h wa or
ganized in World vVar II. The Air Force . ervicc is the Air Tra n port Command 
(ATC); th e Navy service i: the Naval A ir Transpor t n ·ice, rcfened to a 
NATS. In addition, the l\Iarine Corps h as a combat a ir t ran ·port t·vice which 
is occasionally u sed as an a uxiliary to NATS. Th e I osit ion of AT. was r og
nized in th e National Security Act of 1947, whi h : tate t ha t nantl aY iat ion hall 
consist in p art of air tran ·port essentia l for naYa l operat ion . 

Each of these transport services is a sizea ble operation. AT ha a fl et of 
366 aircraft with about 22,000 mi litary and civi lian personn el and ha fl own un 
average of about 10,000,000 t on-mi les per mon th thi s year. NAT ha. a fl eet of 
84 a ircraft with about 6,300 military and civili an personn el and h as flo,,·n an 
average of about 8,000,000 ton-mi les per month this year. For t he fi ca l year 194"' 
the two services together carried about the same amount of freigh t as a ll nited 
States certificated commer cial carriers combined, a.nd about one-eighth as much 
p assenger traffic. The cos t of N .A.TS for the :fi scal year 1947 has been e tim a ted 
as about $45,000,000; that of th e ATC h as not been estimated but it is und oub ted
ly much higher. 

ATC n ow conducts r egularly scheduled operations over 66,138 miles of r oute:; 
N ATS over 41,918 miles. Many of these services ar e dup licating . 

.A. du:ective has recently been issued which prevents NATS and ATC from 
carrying any but military traffic on routes wher e comm ercial ser vices are avail
able. 

The purpose of the .A.TC and NATS services is to have in being in the event of 
a war a personnel and cargo lift to the rear areas of the war theaters. Service 
into the areas of combat is provided by the Troop Carrier Command and the 
Marine Transport Command. ATC and NATS take over wher e the Troop Carrier 
Command leaves off. 

ATC and NATS appropriations are hand led within the r egular Air Force and 
Navy budgets. 

ATC and NATS cannot handle .all the p er sonnel and cargo lift to the rear 
areas in case of war. They p lan to take over, as they did in vVorld War II, as 
much of the civilian lines, domestic and interna tional, as cir cumstances p ermit. 
The question thus is whether. the present ATC-NATS plan es and personnel plus 
the commercial' line p lanes and personnel are sufficient for the future s trategic 
needs of the country in case of war. 

In any war within the future with which we are dealing the logistic supply t o 
our advanced combat area must be largely by water. There arc not enough planes 
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to handJe more than a f r act ion of the huge supplies which mu t be t ran ported. 
However, ertain per onnel and cargo, especially in the early days of a war , must 
be tran port d qui kJ by air . Tentati e e timate by the Milita.r E stabli hment 
show that T and NAT at their pre ent ize plus the present commercia l air
craft ''"ould be far hort of what ·will be needed. For thi we mu t increase our 
commer ia l fleet. We r ecommend later in this report certain policies f or this 
purpo e. 

We al o r ecommend the consolidation of ATC an d ATS into one Military 
Air Tran port ervice to handle a ll s hedul ed m:ilitar transport services for the 
Ann), the aVJ, a nd th e Air Force. 

make one f urther r ecom mendation on thi ubject. Advantage should be 
taken of ou1· • orld War II e2.:perience in working out in ad' ance the r equired 
coord ination between t he armed servi e and the commer cial a ir lines. Contract 
arrangements speci.£3 ing the equipment and er vices to be f urnished to t he Mili
tar ir Tran port Service b3 the ail· line hould be made now with the com
mercia l carriers. 

Mobi l ization Planning 

It is no t enough to h ave an A ir Force in being on the day '' ar begin s. Mobiliza
tion plans mu t be made in peacetime to enable u s to expand our production of 
airp la ne and other equipment as r apidly a pos ible after wru· begins. This sub
ject is dealt with in section II below, in om· discussion of the aircraft industr y . 

Plans mus t also be made in peacetime for the r apid mobilization of om· man
power in event of war. In the case of our A ir E tablishm ent this problem centers 
on t he so-called ci> ilian "components' of the Air Force and nava l av iation. In 
th e case of the A ir Force the civilian components are the .r ational Guard and the 
Air Force Reserve. In the case of th e Navy, they ru·e the Organized Reserve and 
the olun teer Reserve. 

The problem is to have enough t r a ined personnel to man and h andle the planes 
which are in storage and those which will be built after war begins. 

We have examined this question but ru·e not prepared to make specific recom
mendations with r esp ect to the a ir components. There is no point in developing 
a trau1ing program until the plans to pro' ide th e planes are fru·ther advanced. If 
the recommendations of the Commission for th e incr ease in the Air E stablishment 
are put in to effect, it will be necessary to develop corresponding plans for the 
training of pilots and ground crews to man these planes. When the Industrial 
Mobilization Plan has been farther advanced, estimates must be made as to the 
number of planes to become available under this plan; and corresponding plans 
for the tra ining of personnel must be developed. 

The Secretary of Defense bas appointed a committee within the Militru·y 
Establishment to study this question which presents problems of long historical 
background and gr eat difficulty. The problem assumes importance because the 
A ir Force is depending upon 27 National Guard groups as part of its first line 
forces. The r eport of the committee established by the Secretary of Defense and 
the necessary action to insure satisfactory and econqmical functioning of the 
civilian components are therefore of the high est importance. 

Periodic Reviews of the Mi litary Establishment 
11-le recommend that there be periodic reviews of the Military Establishment of 

the United States in the light of the then international situation and the military 
s treng th of other nations. 

We must at all costs avoid a hit or miss armaments program. We must not 
believe that any program which may be adopted now will solve once and for all 
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the problem of nat ional defense. Ow· p lan f~r the hlilitar · Es_tabli hm nt m~ l 
be constantly r evjsed. The strength and techmqu cs of oth r nation are chano-m 
r apidly in the current scientific r evolu t ion. Our 1\filitary E tab lishm nt rou t 
ch a ncre wjth them-not behind them but ab ad of th m. 1\loreover, we can get th 
integ~·ated fighting force we n eed only if con t inu al reYi ews ce to it that th i 
force is produced at the lea t po ible cost to the ta;q ay r. nlc s there are 
such reviews, duplica tion s and ineffecti e u e of the :ccurity dollar arc in Yitabl 

There now are arrangements for such r ev iew. by the high st offi ia l of g Y rn
m ent. 

The Nation a l Secw·ity Act of 1947 p ia e. there. pon. ibi lity f r Lhe mainlenan 
of our defen se forces on the 'ecreta ry of De£ n e, und er the Pr s id n t and within 
the limits of the funds made ava il able by ongress. The . ecr tary of Dcf n e 
has available to him a s tru cture for the manufa tur f the oYer -a ll . t r at a i 
plan. The National Security 'ouncil , omposed of the ecretary of tate tb 
Secretary of Defense, the Secretaries of the Army, avy, and A ir Force, ha 
the du ty, under the Presid ent, of integ-rat ing our fore ign poli cy and our mil itary 
power-th a t is of seeing to i t tha t we have a mi litary fo r e . t rong enough in th 
light of our internation al policies an d of international cond itions. ·wi th Lhi top
level advice the Secretar y of D efense has t he respon ibili ty for ana ngi ng t hat th 
Joint Chiefs of Staff prepare an d keep constan t ly r evised th t r ateg ic plan o 
the country. The Secretary of Defense r elates the pl an of the Jo in t hie£ o 
Staff to the possible by checking th eir proposa ls w ith the ational Security Re-
sources Board to see if the material and hum an r esouTces of t he coun t ry ar 
enough to fulfill the plans which the Joint Ch ief: of taff pr opose-and adju t
ments are made accordingly. The plans are then r eferred back to the ational 
Security Council through the Secretary of D efense for fm ther checking and in
structions; and this process s ta rts all over again in order t hat the stra tegic plan 
will be always up to date. 

This is a sound procedure. We b elieve, however, that the arrangement lacks an 
essential element-the direct participation by the people of the country in th 
preparation of the plans. 

Some n a tiona l policies touch the people so intimately an d so seriously that the 
ordinary processes of government are in adequate. Under our system of r epr -
sentative government, n a tion al policies u su a lly are made by the E xecutive and 
the Congress, with the role of the public an indirec t one. Some policies, however 
cannot be made by the elected representatives alon e. The m aking of war is on 
such policy. The preparation in peace for the defense of the country in the 
atomic age is another. 

This Commission does not believe that -.;ve will ever have an adequate Military 
Establishment unless the people of the country know fully what the international 
military and political situation is, what kind of a military force is necessary if 
we are to be ready for that situation, and how much it will cos t to have thi 
force. With these facts before them they may choose, with full knowledge of 
what they are doing, whether they will or will not pay the bill. We believe the) 
will want to pay it-provided they f eel sure that what they are getting is as fre 
as possible from duplicating or other useless expenditures and is absolutely nece -
sary for their safety. 

We m ake th e following recommendations: 
1. That the National Security Act of 1947 b e amended to provide tha t th 

President appoint on June 15th in each second year, or more frequently if he se 
fit, and subject to confirmation by the Senate, a commission of five citizens with 
no connection with government who shall review the Military E s tablishment of 
the country and its adequacy in the light of the then interna tional military .and 
political situation and shall submit a report of their findin gs and recommenda
tions to the President by the following January. 
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Thi Commi ton hould be composed of different per on on each occasion. 
Their report hould deal amono- other things with the efficiency with which the 
pro ur ment and other policie of the Military E tablishment are being carried 
on. The purpo e mu t be not only to ha' e ''hat i nece ar but al o to have it 
at the minimum co t to the nited tates taxpayer. 

2. That the report of this comm i ion of citizen be made public by the Presi
dent. i\Ii litar · ecm·ity does not r equire secrec3 in th is matter. It may require 
secrec. · in orne details. But it does not require secrecy as to the broad outline 
of the mi li tary strength of foreign po,,·ers and the steps which should be taken 
to be ready to meet that strength if it is u eel against u . .r ot to tell the people 
the militar r facts they are fac ino- ,.-ould not only deny to them what they are 
entitled to know, but a l o would make it impo ible to ha,·e an adequate prepared
nes. proo-ram. 

e believe that ouT poli cie a to mi li tary ecrec in relation to om l\lil itar; 
E tablisbment require overhauJino-. Detail of our new au: equipment and techni
cal information a to ouT appli ed re earch and development which hould be 
kept ec1·et aTe often re leased to the press. This detailed information as to om· 
airplanes and other air equipment i of no intere t to the Ameri an public but it 
is of intere t to nations competing with us in the cmTent race for power. On the 
other band the people of the country are not kept fu lly informed of the dangers 
of the mili tary s ituation they are facing and of the preparation the ought to 
make to defend themselves against these dangers. These fact are known by all 
forei n go ernments but there is now no proc dure in our Government for sys
tematically informing our people about them. 

Were ommend a reversal of both present policies. Le s informat ion should be 
g iven out as to the technical facts of om· air e tabli hment. More information 
should be given out as to the broad lines of the military ituation which confronts 
th e country and of the Military Establishment needed to handle th is situation . 
The best way to give the people this information is to ha ve these revie'' s of the 
state of our Military Establishment made public. 



• 

SECTION II 

AIRCRAFT MANUFACTURING INDUSTRY 

Basic Cons iderations for National Security 

A strong aircraft industr y is a u e ·entia! el ment in t he Xa t ion's air p ow r. 
Our air establi shmen t wou ld be u ele s unl e . ba ked by a man ufacturing indu -
try skillf ul in techn olo ical ap-pli cat ion, ffi ien t in proclu ·t ion, a pable of raJ id 
expansion, a nd strong in bas ic fin a ncia l tru ·tur . 

On the bas is of th e ev idence, the over-a ll air raft indu ·try of the 'Cni ted 
now meets only the fi rst of t he e ·pe ifi at ion . A parade of ,..,- it nes es h a 
fled as to its current pr od uctive weakn ess as a n in dusLry, its g n ral Ia k of 
preparation for rapid expan ·ion, and its gcn ra l financia l in s tab ili ty . How to 
r emedy those deficiencies is a matter that ha · engaged the omm iss ion clo 
attention. 

As a point of departure, it i · nece ·sary to calculate the minimum level at whi b 
the industr y mus t b e h eld to prov id e a safe ba e fo r expansion in an em r "'en ·. 
Our own tudies, togeth er with fi..,.ure s supplied by the industry and the m ili tary 
services, tend to confi rm the general range of requi rement set by th \ir o
ordinating Committee in i ts r epor t of October 22, 1945. 

Two levels were se t by the Air Coordinating Committee. T h e lo,Ter leYe1 wa 
an estimate tha t the a ircraft industry required military purch a es in t he a mount 
of 30,000,000 pounds of a irframe weight ann ually . Thi s was considered 'a a 
minimum which could be r eached only after maintenance of worl d peace is well 
assured and a substantial degr ee of disarmament bas taken p lace." The A ir o
ordinating Committee a lso proposed a n alternate level of abou t 60,000,000 pound 
of a irframe for the event t hat world condi t ions wer e su ch t hat • • • " "·e IHl' C 

* '" * n eed for a substantial str iking force ready at all times to cooperate in the 
maintenance of world peace." The military r e<]uirements listed in section I would 
lead to a steady build-up throughout this range over the next few year s. 

This Commission b elieves that military r equ ir ements for 30,000,000 to 40,000,000 
pounds annual}y, in addition to demands for commercial an d private plane. , would 
provide a sound basis for expansion in an emer gen cy. 

No artificial stimulation to achieve thi s result appear s to be necessary. If 
the program outlined in section I is carried out, the necessar y base for expansion 
of the aircr aft industry will exist. The rate of procurement recommended in sec
tion I would increase the present military procurement (which is now at the rate 
of about 21,000,000 pounds annu ally ) by contracts for an additional 13,000,000 
pounds during the calendar year 1948, and for 22,000,000 pounds in 1949 more 
than in 1948. 

This, of course, is not a permanent solution . It satisfies only the demands of the 
immedia tely foreseeable future. If the threa t of war diminishes, or if war be
comes imminent, new levels of military demand (lower or higher) must be cal
culated and m ainta in ed. As is recommended throughout this report, periodic 
reviews of the military needs must b e m ade, and p lans and programs a djusted to 
fit conditions as they change. 

It was widely predicted before the end of World y..r ar II that rising demand 
for commercial aircraft, both transport and personal, would tide a number of 
companies over the postwar adjustments of 1946 and 1947. For various reasons, 
some of which are dealt with elsewhere in this report, these hopes have not been 
justified. Although conditions may change in the future, it is certain that current 
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commercial demand alone will not carry us through the present crisis. Whether 
we like it or not, the health of the aircraft industry, for the next few years, at 
least, is dependent largely upon financial support from Government in the form 
of orders for military aircraft. 

• • • • • 
To justify that support, the aircraft industl of the nited States must be 

capable of tu1·ning out superior war weapons. The importance of adequate aero
nautical research programs cannot be overemphasized. This phase of the problem 
is discussed in section III of this report. 

At the time the Morrow Boa1·d convened (1925) the design of a successful mili
tary aircraft depended largely upon the efforts of a single man-the final product 
was almost wholly a reflection of one individual's ideas. Today, every design is 
the end point of many contributions by many individuals. The concept of the 
engineering team is almost universally accepted. Group engineering know-how is 
one of the most valuable assets ca.rried forwru·d by aircraft manufacturers out 
of the World War II period. If, for any reason, too man of the war-trained 
teams are dispersed, we are in danger of losing this hard-won knowledge and 
experience. 

But the aircraft industry must do more than design aircraft of top performance. 
It must also design them for efficient production in quantities to meet the needs 
of the m·med services. Since World War II, military aircraft have become much 
more complicated. The net result has been to increase the number of t)leir com
ponent parts and to complicate their final assembly. The most efficient aircraft 
in the world, no matter bow brilliant its performance, is of little value to the 
national defense unless it can be manufactured quickly in large quantities. 

The team concept is not limited to research and design. Production planning 
and production control groups are equally necessary, but it is more difficult to 
keep such teams together in peacetime. When production di·ops off to mere jobbing 
levels, theu· functions simply disappear. Means must be found to keep alive the 
special skills that have been evolved in these particular fields during the war 
years. If they are allowed to be dissipated, tin1e and effort will be needed to 
replace them in a future emergency. 

The techniques of aircraft manufacture vary widely with changes in the 
volume of orders. It is uneconomical to do extensive special tooling, either for 
manufacture or assembly, to turn out a few units. If, on the other hand, thou
sands of similar airplanes are required, the expenditure of relatively large sums 
for special jigs, fixtures, and tools is justified. Between the two extremes are 
wide areas in which the exercise of good judgment is the only controlling factor. 
The only way such judgment can be generated is through actual production ex
perience. How to provide the aircraft manufacturer with orders in sufficient 
quantity in peacetime to develop that kind of experience and to justify planning 
and tooling to a reasonable level for emergency expansion is one of the most 
important questions facing the services. 

In a freely competitive economy the number of companies manufacturing a par
ticular product levels off at a point determined by the ordinary laws of economics. 
In the case of the aircraft industry, however, it would be dangerous to rely only 
on the operation of these laws. The demand factor fluctuates too violently from 
peace to war. If a reasonable degree of expansibility is to be maintained for 
periods of emergency, it is necessary to exercise some industry-wide control in 
the li1terests of national security. It may even be desirable to keep a few margi
nal manufacturers in business who might be forced out if the normal laws of 
supply and demand were allowed to operate. 

Based on considerations of maximum security, it is essential to maintain at 
least two sources of supply for similar products. It has long been the practice for 
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the procuremen t agen of th e A r my and Xavy t p ali\" 
separate produ cer of each type of a ir craft , as w II a. tw . r m . rc : paratc 
ource f or each of th e major ompon n t . \Y b li e,· that t lu . p h e~· 1 · o~nd 

a n d ' shoul d be con t inued. ] t develop . au tomalic· a ll~· 11 d gr c oC mnnufar tunn. 
cli: p er a l ,,·hi ch might ot h rwi s not cx i t . In a field in wh i ·h the techn ology IS 

ch a nging r apid l_r , competili n betw en d s ign and r l_e ~· 'lopm nt, g roup: _n• :m l! 
in con t inuou ly improved prod u t . an d pri C'<' C'Otnp t it i n bdwc> n ·upph r ;: re-
sul t s in lower uni t co ts . 

• • • • • 
The finan cial diffi cul t ic · whi ch hara . · t he aircra ft indu. try t da y t m f rom 

many causes. ncertai n Go' ernm n t poli i . a •oun l f r man ~· r th Ill . 

reflect faulty judgm nt b) management. thcr. ha Y m ;.!i;oul f r om parli 
circumstance wh ich h aY urround d. th i. peculi ar indu t r~r in the p ·lwar p 
of readjustment. om of t hem are : 

(1) A product ihat i.·, a lmos t indi' i.· ibl y a wea pon of wnr a nd n ca rri er of 
commerce; 

(2) A market with bu t one major cu. tom er, lh ov ·mmcnt, whi ·h purchn 
80 to 90 percent of it en tir output· 

(3) A violen t ly flu ctuating dema nd , due to uncer ta inty of r equ irem ent of it 
major cus tomer; 

(4) A lack of the production con t inuity which i vitally important in :u . ta in
ing a trained work force and in k eping p rodu tion costs to a mJDltnUm · 

(5) A rapidly ch anging technology whi ch ca uses a high r ate of de ign ob-
solescense an d abnormally high engineering co. t s ; 

( 6) An extremely long design-manufacturing cy le ; 
(7) An organization in excess of present requirements. 
The financial strength of any individual company or of the industry cannot 

be measured by the amount of sales, the extent of working capita l, or the total 
floor space of its pl an t s. It depends upon profitable oper a t ion . A profitabl 
organization will attract capital and credit. It will b e ab le to employ and retain 
the most capable engineers and cr aftsmen. The concern whi ch consistently lo e 
money will deteriorate, its finan cial position will weaken, and th e quality o£ 
its product will suffer as its best employees drift away in search of better oppor
tunities. 

Th e Government cannot guarantee profits. Government ca n and sh ould, how
ever, create an atmosphere as conducive as possible to profitable operations in 
the aircraft manufacturing business. This can be done by longer-ra nge planning, 
adequate volume, and the abandonment of uneconomic procm·ement practices. 
Under these circumstances, it will be the t ask of each manufacturing company to 
work out its own salvation. 

The State of the Aircraft Manufacturing Industry 
The aircraft manufacturing industry covers all those manufacturer s whose 

products are included in finished aircraft, military or civil. The normal airplane 
consists of the a irframe (fuselage, wings, tail surfaces, landing gear); the pro
pulsion system (engines, turbo-jet units, rocket motors, propeller s ) ; instruments 
(control, navigational, recording ) ; communication equipment; accessories (pumps, 
generators, landing lights ); and furnishings (seats, fire-extinguishers, and miscel
laneous fixtures). 

The airframe manufacturer is responsible for the final product. He designs and 
builds the basic structure and installs the numerous components. He also t est
flies the airplane before delivery to the customer and is responsible for its satis
factory p erformance. 

36 



The pr ice of the a irplane to t he commercial cu tomer u nail include the co t 
of a ll compon nt . Th e aircr aft manufa cturer purcha es them from their pro
du er ju t a h do h is r aw rna er ial . In a ircraft f or the mili tary service 
h ow· ever the a ir f r am ma nufacturer ba e his pr ice on the co t of the airfra me 
and of in tallin o- in it the Yariou component . The Government u ually bu~·s the 
en o-in e prop II r . , in l r ument. an 1 a ce oric epar ately. 'rh e e ar e deliver ed 
to the a irfra m manufa tw- r a Govern m nt f urn i h d equipment (GFE) . 

About half of th o t of the fin i bed mili tar ) a ircr aft is r epresented by the co t 
of t he a irf rame an d i t a embly p lu the cost of in tailing the GFE. The other 
h a lf i · the o t of the GFE . Thu of a billion-dollar aircr aft p roctuemen t pro
g ram, abou t '500 000 000 aoe to th e airft·ame companie a nd the balance is 
spread among th e hundred of coropani that buil d engin e p r opell er r adio , 
in trument lio-h t beaters, and other gea1·. 

Pate11 t cro licen ing.-Al! the principal manufactur er of aircraf are members 
of the Ia nuf acturer::- Air raft A ociation, through whi h they licen e each ot her 
and the OY r nment on al l theiJ: aix raft patent . Over 90 p er cent of uch patents 
ar e liccn eel '' ithou t fee . On other mall r o) altie p er a irplane are paid. There 
is accorclino-ly compl tc f r eed om among the 1\iAI membership to adop t, and in
cor p orate in ne\\ a ir r aft, f eatm'e. ]e,-eloped by other companies. Design patents 
are offered for Ji en e on a percentage royalty ba is. 

Composit ion of the indust?·y .-The aircraft ma nufacturing indu tr may be 
roughly divided into (a) the 15 major compa.nie- or groups which produce the 
majori ty of the airframes, eng ines, and propeller f or the military ser vices a nd for 
the airlines a.nd other users of transport aircraf t; (b) the nine major manufacturers 
of personal a nd small commercial aircraft; (c) and numerou additional small 
companies making p er sonal and other aiTcr af t. The divisions ru·e not sharply defined 
as some p e1 onal airp lanes a nd helicopters are made by certain of the 15 major 
corop anie , while some of the personal plane manufacturers also make t r an ports 
and militar y liai son airplanes. 

Th e 15 major airframe companies are: 

1. Bell Aircraft Corp. 
2. Bol:;ing AiJ·plane Co. 
3. Consolidated Vultee Aircraft Corp. l 
4. Curt iss-Wright Corp. 2 

5. Douglas Aircraft Co., Inc. 
6. F airchild Engine & Airplane Corp. 
7. Grumman Aircraft Engineering Corp. 
8. Lockheed Aircraft Corp. 
9. The Glenn L. Martin Co. 

10. McDonnell Aircraft Corp. 
11. North American Aviation, Inc. 
12. ortbrop Aircraft, Inc. 
13. Republic Aviation Corp. 
14. Ryan Aeronautical Co. 
15. United Aircraft Corp.s 

The nine major makers of personal and small commercial p lanes, most of whom 
were important producers of small military aircraft and aircraft components 
during· the war, are: 

1. A eronca Aircraft Corp. 
2. Beech Aircraft Corp. 

1 Inclu des the Stin son Divis ion (pexsonal airplan es). 
" The Curtiss-,Vright group includes t.he Curtiss Air plane Divis ion, Curti ss P xopeller Divi>ion, 

a nd the ·wri c:ht Aeronauti cal Oorp. ( engin es). 
3 The United Aircraft Corp. group includes the Chance Vought (aircxa ft.), Sikoxsky (helicopte rs), 

Hamilton Standard (propellers}. and Pra tt & ' Vhitney (engines ) divisions. 
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3. Bellanca Aircraft Corp. 
4. Cessna Aircraft Co. 
5. Engineering & Research Corp. 
6. Luscombe Airplane Corp. 
7. Piper Aircraft Corp. 
8. Taylorcraft, Inc. 
9. Texas Engineering & Manufacturing Co. 

During the war many of the major aircraft compani es operated branch p lants 
remote from their main factories. Other a irframe and eng ine plants '' ere oper
ated by companies not traditionally a part of t he aircraft industry. The war
time av iation industry occupied the plants shown on the accompany ing map. It 
will be noted that p lants were widely disper sed. Now, nearly aU of the bra nch 
plants have been relinquished and most of the companies which were temporar ily 
in aviation activit ies during the war have withdrawn from aviation with the 
exception of the Allison Division of General Motors, General E lectric Co., and the 
Westinghouse Co., all of whom are active in the turbo-jet fi eld. 

Floor area (covered) (in mmions 
of sq. ft.) 

Total for all manufacturers of 
milita ry and large civil a ir· 
frames, engines and propellers 

Airframe prime contractors ________ _ 
Engine prime contractors --·---------· 
Propeller prime contractors -----------· 

Employees2 (in thousands) 

1939 

13 (Jan. '40) 

10 (Jan. ' 40) 
3 (Jan. '40) 

(1) 

Industry total for both military 76 (Dec.) 
and civil airframes and engines 

Industry total for military and 63 (Dec.) 
civil air,frames 

Production-YearJy3 (in ·millions 
of airframe pounds) 

Total military and la rge ~iviJ5 ........ 13 
Total milita ry ------------------------------- 11 
Total large civil5 -------------------------- 2* 

* E stimated. 
1 L e•s t.han 0.5 m illion so. ft. (492 .000 so. ft .). 
~Includes prime contractors and s ub-contractors. 
o Inclurl es spare• . 

War 
p eak 

175 

111 
55 

9 

1946 

54 (D ec.)4 

41 (Dec.)4 
11 (Dec.)" 

2 (Dec.) 

1,708 221 (Dec.) 

1,257 184 (Dec.) 

1,101 24 
1,101 15 

0 9 

1947 

53 (Junc)4 

40 (Juue) 4 
11 (June)4 

2 (June)4 

200 (Oct.) 

164 ( Oct.) 

1947 
(1st 10 Mos. ) 

23 
10 
13 

• In the 1946 and 1947 year columns, the floor nt· ens shown a re for those compa nies contt·acting 
with the milita ry services during these periods , a lthough some of these compa ni e~ also make com
mer cial aircr a ft . 

G Four~'J)la cA anrl over. 

Facilities ancl otttput.-The accompanying table shows the floor areas, number of 
employees, and airframe .. production of the major companies for 1939, at the war 
peak, for 1946 and for the first 10 months of 1947. Included in the figures for 
airframe weight of large civil airplanes are aircraft of 4-pl ace and over, some of 
which are the products of the personal plane manufacturers. 

Financial cond·ition.-Pcrtinent financial data on the 15 major companies are 
presented in the table below. Total sales are shown for the calendar years 1939, 
1944, and 1946, and for the first 6 months of 1947. Net profit or loss and the ratio 
of profit or loss to sales are shown for the years 1939, 1944, and 1946. Net worth, 
working capital, investment in plant and equipment, and the ratio of sales to each 
of these, is shown for the years ending on December 31, 1939, 1944, and 1946. 
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I 1 1947 

I 1939 (lst 6 

---- --------- - ---------!,----:---,-...,....,.-!,---,--,--- mos.) 

194-! 19±6 

Sales ..... - .............. - .... - ................... ... - .... millions of I 2-14 I 375 ,204 711 
Net profit (or loss) --·--·--·-·---·--------........... do ...... I 30 

~~tr~~~tl~apit~i--~:::=:::==::::::~::==:=:::::::==:::=:=· ~~ ::::::. , 
1 ~4 

Plant and equipment _____ ................ ---------- do....... 62 
Ratio-net profit ( OT loss) to sales .. - ........ p ercent .. I 12.4 
Rat~o-sales to net ~vortb ·; --------------·--------· do ........ l 1. 
Ratio-sales to working cap1tal _______________ .do ·---· 3. 
Ratio-sales to pla nt and equipm ent -- - .......... do ...... 3.9 

133 
596 
424 
105 
1.6 

13. 
19.4 
77. 

( 13 ) 
6±0 
541 

9 
( 1.9 ) 
1.1 
1.3 

.0 I .... .... . . ... --· -

NoTE.- Value figures are rounded to nearest million; ratios were computed on actual 
fi gures. 

The $13,000,000 net loss in 1946 was after appli cation of nearly $72,000,000 in 
tax-refund credits. A substantial portion of the loss was attributable to develop
ment costs of commercial aircraft and other nonmilitary activities. Other losse 
resulted from difficulties in curtailing expenses as rapidly as sal es declined, ex
pense of rearranging p lants for decreased pos twar vo lum e and for n ew models, 
delays in obtaining raw materials due to postwar shortages, acceler a t ion of pro
duction schedules to meet airline demands for new transports in some companies, 
and heavy development costs and losses on non aeronautical commer cial ventures 
by other companies. 

Not shown in the table, but worthy of com.ment, is th e decrease in working 
capital of nearly $83,000,000 in 1946. Of this amount, $45,000,000 was u sed to 
purchase plant and equipment. 

Baclclogs.-In compiling the backlog figures submitted to us by the 15 major 
aircraft manufacturing companies, it was apparent tha t a statement of any com
posite figure, even with the explanations given, would be confusing and might be 
mi sleading. This is largely due to the la ck of a uniform basis of accounting methods 
within the industry, particularly in this respect. While we have recognized and 
given weight in our recommendations to the backlog figures, it was deemed ad i. able 
to omit the publication of the exact total amount of contracts reported to be on the 
books of the aircraft industry. 

Capacity.-The peak capacity of the present aircraft manufactming industry 
may be estimated . At the peak of war production, "on-site" air f rame output was 
9 pounds per square foot per year. The present cover ed floor area of the major 
airframe manufacturers now contracting with the military measures 41,000,000 
square feet. At 9 pounds per square foot per year, this area should support a peak 
output (under full wartime conditions of 369,000,000 air frame pounds p er year. 

Plants now held in reserve have a total area of 21,200,000 square feet. Applying 
the same ratio, they should support an additional 191,000,000 air frame pounds per 
year at peak utilization. The potential industry peak capacity under the best con
ditions attained in 1944, and without allowan ce for the possible contribution of the 
companies specializing in personal plane production, is approximately 560,000,000 
pounds of air frame (including spares) per year. Available space, even under 
normal peacetime rates of outp11t is thus more than adequate for the production 
of tbe aircraft for which procurement is recommended in section I. Testimony bas 
indicated that plants now producing airplanes are readily convertible to the pro
duction of guided missiles. Their capacity to produce poundage of such missiles 
should be equal to or greater than their capacity in terms of air fram e pounds. 

Civil aircraft production.-The relative importance of civil aircraft manufacture 
is illustrated graphically in the accompanying chart. This shows (1) the 1946 
output, in air frame pounds, of military airplanes and of large (4-place and over) 
civil airplanes, (2) tte estimated 1947 output figures, ( 3) the corresponding figures 
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AIRFRAME PRODUCTION 
(•EXCLUDING SMALL PRIVATE PLANES) 

for the lower level of the Air Coordinating Committee r port of October 22, 1945, 
and ( 4) the upper level figm·es of the ACC report. All weights include pares 
( e tim a ted for 1946-47) and excluding e:\'Jlerimental production. Although the pro
duction of small p ersonal aircraft has fallen off sharply, the output of larger 
civil a ircraft continues in ub tantia l volume. 

An addi tiona! chart has been included to show the total military and ·i' il ( 4 place 
and large) air f rame weigh t produced month ly from 1938 to late 1947. For the 
postwar period, the inset shows the total production divided between the military 
and the large civil air raft. 

H elicopte1· .-Two of the major military aircraft manufacturers (Bell and the 
Sikorsky Division of United Aircraft) produce helicopters for both military and 
civil users. A number of smaller companies are developing helicopters and one, 
Piaseki H elicopter Corporation, is producing transport helicopters for the Navy. 

Lighte1·-than-ai1·.-Little or no production of lighter-than-air craft has taken place 
since the war, aJthough one company, the Goodyear Tire & Rubber Co., r emains 
a source of supply of blimps for the United States Navy and is also fostering new 
designs of large dirigible types for bot.h military and commercial uses. 

Powm· plants.-Prior to the war, only com,entional reciprocating engines were 
manufactured in the United States. Two large companies, Pratt and Whitney and 
Wright Aeronautical, supplied the greatest number of large engines for the military 
and for the larger civil aircraft. Near the end of the wa1·, .Allison (which also made 
reciprocating engines), Genera l E lectric and Westinghouse developed new type 
turbo-jet engines and are currently supplying them in quantity for military air
craft. Pratt and Whitney and Wright Aeronautical are in the process of develop
ing turbo-jet engines while continuing to produce conventional engines for use in 
current commer cial and civil type aircraft. 

Inst1·ument an!l othe1· aircmft equipment.-The aircraft industry also includes 
numerous companies (or divisions of companies) which develop and manufacture 
instruments, r adio and communication equipment, accessories, and other items r e
quired in the modern airplane. This group generally produces for both the military 
and commercial markets. Their combined importance is indicated by the fact that 
over 17 percent of the cost of an average military aircraft is r epresented by Govem
ment furnished equipment procured from these companies. 

Exp01·ts of ai1·cm[t, engines, and equipment.-In the year 1946, the United States 
exported 2,243 civil aircraft valued at $64,206,000 and 59 military aircraft valued at 
$1,057,000. In numbers, the markets for the civil aircraft were : South America 827, 
the rest of North America (chiefly Canada and Mexico) 791, Central America and 
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the ar ibbea n Area 169, Elll·ope 195, and the r est of the world, 261. By value, the 
mark t for th e ivil aiTcraft were : outh .America, $15,200,000, the rest of North 

merica, , 7,200,000 ; Central merica and the CaTibbean area $3,100,000, Europe, 
,"29 300,000 and to the r est of the world, $9,400,000. 

'I he va lue of the 2 490 a ir raft engines exported in 1946 reached $11,900,000 while 
xpor ted prop eller accou nted for $1,000,000. The markets for the e:xpo!'ted engines 

were: outh .America 718 ,-alued at $2,200 000 ; Central .America and the Caribbean 
area 217, Yalued at $1,000,000 ; the re t of orth .America 602, valued at $1,900,000; 
E urope 7 0, Yolu d at $5, 00,000 · and to the r est of the world 173, valued at 
$1,100,000. 

Recommendations 

1\'Io t of the probl em whi ch be et the aiJ:craft-manufactUTing industr3 in 1946 
a nd 1947 resulted from (a) over op timistic development and production of com
mercial ail· craft; (b) low-level military procurement and (c) the absence of long
ra nge mili tary p lanning. A '\\ e have said, military procuTement in accordance with 
our r c ommendations in section I of this r eport will pro\ ide sufficient business to 
main tain the indu try in a ound condition-but such business must be wisely 
distributed. 

The services must undertake more extensive planning ru1d control of procurement. 
e r ecommend tha t they be g i\1en the legislative authority to do so. 
We have poin ted out that the industry comprises a number of separate com

panies. Al though competit ion between these units should be ut ilized to provide 
incen tive to low costs and low prices, the aircraft-manufacturing industry, being 
e en tial to the national defen e, cannot be freely competitive to such an extent 
that vital de ign teams or production organizations are liquida ted. Means must 
be devised to avoid undue concentration of business in a few companies. This, 
i t is r ecognized, im})lies a greater degree of planning and control than the services 
have h er etof ore under taken, or is, in fact, permitted by the peacetime procure
ment leg isla tion which will again become effective on the expiration of the War 
Power s Act. Some cont inuat ion of those special powers must be allowed if we 
are to achieve a balanced aircraft industry. 

, uch p lanning must be directed toward avoidance of discontinuities in produc
tion. As has beeu stated r epeatedly in testimony, such breaks in production 
re ul t in high costs. ot only do many expenses continue while production is 
interrupted, bu t the training of a new labor force on resumption of oper a tions 
involves a gr eat incr ease in unit costs. 

Long-mnge planning.- Year -to-year planning of aircraft production, which has 
been for ced upon the servi ces by current budgeting practice, must give way to 
long-term planning. Evidence submitted to us indicates tha t the savings on the 
unin terrupted production of airplanes over a 5-year period, as compared to five 
annual procurements of the same total number of planes, could run as high as 20 to 
25 percent. Such savings r esult in pm't from the ordering of materials and parts 
in larger quantities and to the more extensive tooling warranted by the larger 
number of airplanes on the single order, but even more from the more effective use 
of tools and manpower. 

Long-range planning does not imply a single frozen procurement program for a 
p eriod of years, but rather the integration of several concurrent plans, the duration 
of each of which will depend on its particular character. While many projects can 
be planned for 5 years, others are of such a nature that they cannot be planned 
f or more than 2, 3, or 4 years ahead. The aggregate of such 2-, 3-, 4-, and 5-year 
plans will constitute the "plan" for which a budget must be prepared. All of these 
plans should be reviewed at least annually. 

Fo1·wa1·d contmct autho·rization.- We recommend that the services plan their 
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aircraft procurement as far in advance as possible and that the Congress p roYidc 
the legislative base for such planning. We re ommencl the placing of ord r for 
planes for delivery over a 5-year period whenever possible. We propo e tha t the 
budget be charged each year with the necessary p rogress payment a nd the f und 
needed to pay for the airplanes accepted in that year. Congr e s might p r ovide f unds 
for such planned procurement by appropriating funds eli bursable in the current 
year and for 5 or more years ahead. To do so, however, would commit curren t 
funds needlessly. We propose, instead, that the Congress make appropria tions only 
of the moneys to be disbursed in the current fi scal year, a nd provid e fo r the addi
tional years of the procurement program by f orward con tr act a uthorization, p er
mitting the services to contract for deliveries over the follo>ving 5 fi cal yea rs. 
We recommend that the Congress retain complete control over su.ch procurement 
through its subsequent annual appropriation of f unds to liquida te the forward 
contract authorizations. 

Indust1·ial mob·ilization lJlanning.-The ability of the aircraft manufacturing in
dustry to expand will control, to a large extent, the magnitude of our streng th 
in a future war. In section I of this report we have con cluded that the Air Force 
will need a storage reserve of 8,100 airplanes to r eplace com bat losses in the early 
months of war, because industry will not be able to supply the needed pla nes in 
time. This reserve would cost, at present standards and pr ices, from $6 billion to 
$7 billion and, in addition, would require about $2 billion a year to keep modern. 
An industrial mobilization plan which can be depended upon to sp eed production 
after war starts may reduce the size of the reserve which will be required. 

According tb the National Security Act of 1947, the coordination of military, in
dustrial and civilian mobilization is the responsibility of the Na tional Securi ty 
Resources Board. Based on the advice of the Board, the President may direct the 
Secretary of Defense and the beads of the appropriate civil departments to under
take the planning of military and industrial mobilization. On the military s ide the 
Secretary of Defense holds the Secretaries of the Army, the Navy and the Air 
Force responsible for military and industrial mobilization planning within their r e
spective services. On the civilian side, it is our recommendation outlined in section 
V of this report that the Secretary of Commerce and the Secretary of Civil Aviation 
take an active part in mobilization planning. 

We urge that the Under Secretaries of the Anny, the Navy, and the Air Force 
give special attention to effecting such planning. We recommend that, a t the ad
ministrative level, industrial mobilization planning r eceive attention compar able 
with that given to research, development, and procurement. 

It was urged on the Commission that all procurement and mobilization planning 
functions of the Air Force should be carried out by civilian personnel rather than 
by pilot officers whose tours of duty in such activities are likely to be interspersed 

- with other assignments. We believe that it would be extremely difficult, because 
of Government pay levels and civil service r estrictions to recruit and hold the 
quality of civilians necessary for this type of work in' numbers sufficient to do 
the job adequately. We recommend, however, that the practice of passing combat 
officers through such assignments on the assumption that a well-trained officer 
must have had experience in all branches of the Air Force should be discarded. 
With its maturity as a full-fledged service under the National Security Act, the 
Air Force should accept the fact that procurement and mobilization planning call 
for officers with specialized industrial training who wish to make a life-long career 
in those fields. Such officers should have the same opportunity for advancement 
in rank as those in other commands. 

We recommend that, in the industrial mobilization planning program, studies be 
made for all planning necessary to place one model of each basic type of aircraft 
in production in a reserve plant in an emergency, such planning to include the 
preparation of shop drawings, operation sheets, bills of material, work orders, 
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and the de ign of all jigs, fixtur e , and pecial tooling. Thi planning must also 
in lude ontinual re~i ions to keep aU material up to date. 

\ e believe that top level atten ion hould be given in ea h aircraft manufac
t.urin oo organ ization to industrial mobilization planning in peacetime. Subcontract 
aiTangement should be worked out in advance out ide the aircraft industry. 
Licen es or other agreements f or the production of aircraft, power plan ts, pro
peller , in truments and accessories by nonaeronautical fh·ms should be entered 
into, ready for activation in an emergency. The peacetime in tegration of such 
compan ie wi thin the air industria l mobilization plan hould expedite any ex
pansion greatly. 

We have heard a great deal of cr it i i m of the current condit ion of industrial 
mobilization p lann ing. We believe, however that with the e tablishment of the 
r e pon ibilit ie and procedures above outlined thi important work should go for
\\·ard a t i factorily. 

Jobilizat·ion autho1·ity.-lndustri al mobilization planning is futile if the mobiliza
tion cannot be can ·ied out accord ng to plan when the emergency comes. To give 
value to uch p lanning it 'is es ential (a) that the National Military Establishment 
r efl ect uch plan annually in a mobilization budget showing the appropriations 
and forwar d contract authorization necessary to put this budget into effect should 
mobilization be initiated in the then urrent fi cal y ar; (b ) that the Congress 
authorize (but not appropriate for) such mobilization budget ammally; (c) that 
the Nationa l e ·urity Re ources Board et up an Office of War Mobilization, with 
the necessary subsidiary offices for the control of materia ls, production facilities, 
machine too l , and other capita l goods, to be held ready for activation upon declara
tion of a national emerg.ency and mobilization b:; the Pre ident; and ( cl ) that in the 
event of uch mobilization the Congre s immediately vote the necessary forward 
contract authorization and appropriation to support the authorized mobilization 
budget. The e fi r t three action , taken by the National Military Establishment and 
by the Congres in peacetime, when they can be considered ca lmly and carefuUy, 
will avoid the necessity for a repetition of the hasty and costly improvisations of 
World War II. We etuphasize the in1portance of this preparation. It is essential, 
in any f uture emergency, that all conb:ols and all planned procurement be initiated 
immediately upon the declaration of an emergenc:'i by the President. 

S tmtegic materials.- No mobilization planning can be carried out in the absen ·e 
of the materials from which the a ircraft and other aeronautical equipment are to 
be constructed . The Strategic and Critical Materials Stock Piling Act (Public Law 
520, 79th Cong.) and the National Security Act of 191.1:7 establish the authority and 
r esponsibilities of the National Securi ty Resources Board, the Munitions Board, and 
of the Secretaries of Defense and of the Treasru·y, in r espect to the stock piling of 
str ategic and crit ical materia ls. Attention is directed to the importance of main
taining domestic sources of criti ca l and strategic materials as an effective and ad
vantageous alternative to the stock piling of certain imported items and materials. 

P1·o cu1·ernent policies.- We point out that the procurement policies of the services 
must be directed to the provision of incentives to (a) the design and development 
of aircraft which are both technically superior and readily productible, (b) the 
production of such aircraft a t the lowest possible cost, and (c) maintenance of ex
pansibility. 

Design and clevelopment.-Aircraft are initially designed and developed on 
contracts which provide for the reimbursement of cost, plus a fixed fee for adminis
tration. We believe this type of contract is desirable for such initial procurement 
because the cost of developing a new airplane cannot be ascertained in advance, and 
because the contractor should have the greatest possible freedom in making changes 
both to increase performance and, by improving producibility, to develop an air
p lane which will be cheaper to build in quantity production. 

Under present contracts, all rights for reproduction of a new design become 
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Government property although the success of the airplane may be due largely 
to the contractor's p articular knowledge and sp ecial skilJs. Th e r etent ion of some 
rights by the developing con tractor would provid e an incen tive to sup erior effor t. 
We recommend tha t some consider ation be given to this point in drafting f uture 
legislation. 

P1·odu.cibili ty .-The importance of superior p erformance i · so obvious that the 
attention given it has, in the past, tended to obscure the equally imp or tant factor 
of producibility. An airplane must be superior both in p erfo rmance and in pro
ducibility if it is to be an effective military weapon . Of only slig htly le s impor
tance is the ease of maintenance which, in general, is r ela ted to prod ucibil ity. A n 
aircraft easy to produce is also usually easy to maintain. W e r ecommend that t he 
services put heavy emphasis on producibili ty in a ll f uture a ircraft-development 
contracts. 

Low cost production.-The aircraft procurement program we have r ecommended 
will cost the American taxpayer a great deal of money. Every effor t must be mad e 
by the procurement agencies to see that the most effective use is made of tha t 
money. All possible incentives must be provided for production a t low unit costs 
and at low prices. 

Expansibility.-Lowest cost production will sometimes be incompatible wi th ex
pansibility, which would be incerased by a greater degree of tooling than is 
economical for the number of articles being produced. Such additional tooling 
should be regarded as a part of industria l mobilization planning and its added cost 
should not be a charge against the production contract . 

Design) developm,ent) and p1·oduction continuity.-To be able to pl an for r eason
able continuity of production, each company should, at any .given t ime, have a t least 
one type in production, one in development, and one in the design-study stage. The 
type or type of planes to be developed and produced by each company should be 
determined (a) by the needs of the service, and (b) by the interest and sp ecial 
skills of the manufacturer. Companies which f a il to develop successful aircraf t or 
which fail to produce at competitive cost levels will, of course, eliminate themselves 
from military business. Conversely, a new group submitting a promising design 
should be encouraged and given the opportunity to become a producer upon demon
stration of its capabilities. 

In as far as possible aircraft should be produced by th e developing company . 
More often than not the production airplane differs materially in detail from the 
original design. Engineering changes r esulting from the chang ing r equirements 
of the services are frequent during all stages of production. Th ey may be com
plicated, and may exert an important influen ce on the ultimate p erf ormance and 
the final cost of the aircraft. It is consider ed essential, therefore, that the com
pany which initiated the design should be responsible for all design changes dm
ing the course of production. It is accordingly recommended that as ·a normal 
procedme, production contracts be given to the organization which made the 
original design. 

Where such a production order would overload that manufacturer's facilities, 
however, the contracting service should require him to sub-contract a certain per
centage of the new contract (or the equivalent man-hours on a prior con tract) 
elsewhere in the industry. Such a subcontract could involve complete aircraft, or 
any parts or subassemblies thereof. If the placing of such an order with the 
developing company would .. concentrate too much production in a single area, the 
service should place it elsewhere, arranging with the developing company for any 
necessary engineering assistance to enable the producing company to build the 
aircraft economically, and to keep up with any design changes. 

Accessory development.-In the procurement of equipment from companies which 
do not operate exclusively in the aircTaft field, it is impqrtant to provide incentives 
for military development. The Attorney General has recently proposed that all 
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right to patentable invention made in the course of performing a Government
fin an ed contract be a ig11ed to the GoYernment. The adop tion of such a policy 
would turn r e carch and development brain f rom Government developments to 
commer cial and indtr tri a l deYelopment . nless insh ument and accessory com
panic ar c per mitted to retain d ign right commensm ate with the risks taken, 
they will tend to HYoid GoYerument development contracts. 

L egislat ion.- T o proYide authori ty for the procur ement policies and p rocedures 
abon~ recommended, we urge the enactment by Congre of H. R. 1366 and H . R. 
5031, both Eig htieth Congre . 

H. R. 1366. AR M ED ER\"I CES P ROCUREMENT ACT 

Th i bill , wh ich wa PH" eel by the Hou e of Repre entatives at the la t session 
of Congr es , p roYi des f or purchase bj negotiat ion : (a) W hen it is impracticable to 
se ur e competition, (b ) \vhere ec recy hould be maintajned, (c) under other stated 
condi tion and afeg uard , and (d) of r e ear ch and development work. The Secre
tary of Def en e is r equired to repor t negotiated contract to Congress. 

H . R. 5031. VIN SON-TRAMMELL REPE1c\LER 

Th is bill , which repeals par t of the provisions of the Vinson-Trammell Act of 
1934, as a mended, was pa sed by the House of RepresentatiYess at the last session 
of Congr ess. It r emoves the r equ irement that 10 per cent of naval ai1·craft and 
engines be made in Government plant , and substitutes the autll o1·ization that the 
P res ident or the Secretary of the Navy may use Government aircraft factories f or 
the manufa cture of nava l a i1·craft and engine, whenever private manufactur ing p ro
posals ind icate that the Government is being deprived of unrestricted competition, 
or when p rivate quota tions ap pear unrea onable, or when such use of Government 
factories appears to be in the p ublic interest. The 10-percent r equirement of Gov
er nment manufa cture of ali·craft bas in f act never been completely operative, due 
to suspensions both legislative and executive. Should it become f ully op erative :i:l; 
would work to the disadvantage of the Government, and we believe that it should be 
rep ealed. 

H . R. 5031 also r emoves the profit li mitation of 10 percent p laced on Navy con
tracts fo r the construction of ships and the p rofit limi tation of 12 percent p laced 
upon Navy and Air For ce contracts for the con truct.ion of aircraft. It must be 
noted, however , th at if H. R. 5031 were enacted and the statutory profi t limitation 
on Navy and Au· F or ce contracts adopted, the Ser vices would be r equu·ed in all 
cases to assure themselves of the reali ty of competition, that contracts ar e entered 
into at r easonable prices, and that expenditures of Government f unds ar e effectively 
contr oll ed. It will be diffi cult, however, to obtain this assurance because of the praC
tice of awarding p roduction contracts to the designing contractor without com
p etition. 

We do not recommend the r epeal of this statutory p rofi t limitation until a substi
tute is enacted which, by provision fo r r enegotiation or otherwise, will protect the 
Government against excessive profits and prices. 

P lant dispe1·sion.-At the end of World War II, the aircraf t and aircraft engine 
p lants wer e well dispersed, as shown on the map elsewhere in this section. A large 
part of our total production of military aircraft is now concentr ated in the Los 
Angeles ar ea, on Long I sland, and at Seattle. 

It is r egr ettable tha t the wartime-plant dispersion was not maintained. Our 
r eser ve plants (i.e., Government-owned plants not now in oper ation) are still well 
disp ersed. If, in r esp onse to a mobilization order, r eserve plants are brought into 
production, the total aircraft manufa cturing plant p attern would r epresent an 
effective geographical disp ersal. If, on the other hand, an attack should p~:ecede 
activa tion of the r eserve plants, the industry will offer highly concentrated targets. 
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We r ecommend that, in f uture plant expansion, the er\1 ce aYoid f urther con e n
tration in these areas as far as possible. 

Plant 1·ese1·ve.-The Air Coordinating Comm ittee propo ed that a resen ·e of in
dustrial plant be established and main tained, consi tino- of 16,000,000 quar e feet of 
specialized airframe plant area (19,000,000 square feet if plant el i 1 ersion were not 
maintained) and 10,000,000 square feet of specialized eng in e pl ant area. T he pro
gram for a reserve of specialized plant bas been modified to the extent that cer ta in 
plants have been sold or leased, or are being offered f or ale or lease, subj ect to 
r ecapture on 90 days' notice in event of an emergen cy. Two plants ( - , 00,000 quar e 
feet) have been set aside for the storage of machine tools und er the progr am eli · 
cussed below. Including these two p lants a total of 21,200,000 quare feet of 
specialized airframe plant and 11,700,000 square f eet of spe ·ialized aircraft eng ine 
p lant are now available. W e recommend that this program be ma intained to a - urc 
the continuing availabi li ty of these plants. 

Machine tool1·ese·rve.-It was proposed by the Air Coordina tino- ommi ttee tha t 
a reserve of general purpose machine tools be established a nd main ta ined wi th 
65,000 machine tools as a minimum. These reserve tools ar e being acquired and 
placed in storage by the Air Force and Navy under Public L aw 364 ( Oth on g .) . 
We recommend that tbjs program be completed . 

Contmct ove1·haul.-A number of substantial civilian organiza tions arc cngno-cd 
in the overhaul of transport aircraft. This is a specia li zed type of business qui te 
separate from the manufacture of a irplanes. Testimony before us has indi ca ted th e 
economy and· other advantages of hav ing modifi cation a nd overhaul of military 
aircraft done by such civilian organizations und er contrct. This is p a rti cul ar ly true 
when the same types of cargo or transport aircraft can be overhauled in th e arn e 
shops for both the military services and the civil airlines. The sen-ices are not in 
agreement and stress the need for training their own overhaul p er -onn el in their 

" own shops. We r ecognize the validity of the argument but r ecommend tha t the 
services weigh car efully the savings possible through contract overhaul , and the 
possible long-term advantages of building up civili an staffs train ed in such work 
for use in an emergency. 

Fedeml 1·egulation of 1Je1·sonal ai1·cm[t.-The present detailed requirements for 
cer tificating light aircraft of new design are complex, and tend to r etard experi
mental design. The Commission agrees with the Administrator of Civil Aeron au ti cs 
that it is time to r ecognize and encourage the moral and legal r esponsibili ty of the 
light aircraft manufacturers for t]le safety and integi·ity of their products. The 
Federal Government should continue to promulgate aircraft design stand ards in 
collaboration with established technical groups, research agencies and safety or
ganizations, but compliance with these standard s should be th e primary responsi
bilitary of the manufacturer. After careful initial checki ng for cornpetence, ea ch 
should be required to certify to the airworthiness, the proper flight characteristics 
and operational limitations of the production type and to the fact that the airpl ane 
has been submitted to an exhaustive performance and ser vice test. Th e present 
testing procedure now executed by the CAA should be conducted and sworn to by 
the manufacturer. 

To discourage the entrance of irresponsible or technically ill-equipp ed firms into 
the private air craft industry and to prevent the deterior ation of standards among 
established firms, we recommend that . the Government establish simplified but ade
quate standards of fitness and ability to be met and maintained by each company 
selling personal aircraft. A manufacturer's certifica te based on proven ability should 
be issued by the Department of Commerce. Periodic spot checks should be made, 
and the Department should have the power of revocation for just cause. By thus 
certifying qualified manufacturers they could, in turn, certify all p ersonal airplanes. 

Exp01·t assistance.-The export of aircraft and aeronautical material provides a 
volume of business which, by helping to sustain the industry, contributes to the 
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national dcfen e potentia l and to our economic welfare. The Export-Import Bank 
hou lc1 w beli ,.c be u ti li zed a a financing medium to aid in making ales of air

craft a nd aerona ut i al equipment in forei"'n eountri e . The Export-Import Bank 
now r q u irr- that the manu fa ·tm r a ume up to 25 percent of the credit risk. This 
i b yond the finan ia l mearr of mo ·t of the American aircraft manufacturers at 
the pre nt t ime. In Yiew of the national clef n e ad\ antage, we believe the Bank 
houlcl b amhoriz d t :-U'Illlle a larg r hare of the cr di risk on eA-port sales of 

a ire1·aft and aircraft equi pment. 
Con lu , ion .- ett ing up the Xat ional Mi litary E tabli bment wa one of the most 

importa n t move- in l be lon<Y trU<Y<>'le to p roYide the nited States with adequate 
air power·. \ it ettle down in t a mooth rmm.in"' rganization i can and must, 
deal with the many poli y problem that haY lono- pla<>'ued our aircraft manufac
Lurina in 1u. try in pea time. 

A number of those problem ha\"e been laid before the Commi ion i.n te timony. 
ur ton ultant baYe ca lled oUT at ntion to other. We have seen ome for OUT
h·e in Yi. itino- a ircrnft and engine factori , and a few of our great r earch and 

d Yelopment en ter . 
'l' be above r comm ndaiion embody om· opin ion of the minimum requir ments 

of the airrraft indu i ry at the 1 resent ti me. The need of thi important element of 
our national defense mu t b dealt wi th s mpath tica lh- by tho e charged with the 
secm·ity of the nited tal ·~ · 
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SECTION Ill 

AERONAUTICAL RESEARCH AND DEVELOPMENT1 

Summary 

There is little need to str ess the point that in tensive resear ch a nd deYclopment i n 
aeronautics are essential to the national defense and to the na tional welfa re. No 
witness before the Commission presented a contrary view. All agreed that whatever 
money is spent for the purpose can be looked upon as a vita l fo rm of national 
insurance, a direct contribution t oward maintaining our leader ship in the a ir. 

Evidence placed before the Commission, however , ind icated some need f or r eap
praisal of cer tain phases of our r esear ch programs and p olicies. During Worl d 
War II we concentrated on the development of existing types of a ircraf t f or p r o
duction, and practically abandoned f undamental r esear ch in the aeronaut ical 
sciences. By VJ-day our r eserve of r esear ch information was largely exhausted. If 
we are to have an air establishment of the first quality, we will haYe to concentr ate, 
as other nations are doing, on our fundamental aeronaut ical resear ch. Development, 
that is the making of new aeronau tical devices, cann ot move ahead f a tcr than our 
fundamental r esear ch.1 

The established governmental agencies for the conduct a nd coordination of aero
nautical resear ch appear to be doing a good j ob with the f unds at their disposal. 
Care must constantly be exer cised, however, that our r esear ch and development 
programs produce completed articles at f requent inter vals tha t would be immediately 
useful for a war at any time. 

Most witnesses urged the necessity of incr eased appropriations for th e purp ose 
of expanding r esear ch activities. In this we concur. vVe h ave been convin ced th at 
there is urgent need for extending our f undamenta l knowledge of aerodyn amic 
phenomena in all speed ranges, p articularly in th e super sonic (above 760 m. p . h . 
at sea level), as such speeds ar e of p articular imp ortance in the design of high
speed piloted aircr aft and of long-r ange guided missiles. Also, we ar e seriously 
deficient in our knowledge of theory and its application in the mat ter of accura te 
guidance of missiles to selected tar gets. E vidence is in th e r ecord t hat we lack th e 
minimum f acilities necessary to do an adequate r esear ch job in th ose new ar eas. 

The provision of additional funds, however, will not of itself solve the problem. 
The most serious shortage is in personnel. Due to the hia tus of the war year s in 
the output of young engineer s and scientists, we are short of qualified p eople. 
Recognizing this need, the Commission is unanimous in its belief tha t every p os
sible encouragement should be given to our univer sities and scientific institut ions 
to train more, and better aeronautical scientist s. Under gr aduate courses should 
be strengthened and exceptional students encouraged to continue in a dvan ced 
work. The proposed establishment of a National Science Foundation with its 
progr am of grants and f ellowships would h elp materially . Government contracts 
for supplemental r esear ch gr anted to educational institutions offer one of the most 
effective means of providing f unds for the purpose. The Commission r ecommends 
tha t this method be developed as far and as fas t as is consistent with the r esults 
obtained. 

lThe distin ction between th e t!'r rns "rese~r ch" and "development" as h ere u sed is n ot always sh a rp . 
In gen er al, h owever , research I S th e seekm g for n ew basic knowledge from w h ich bet ter a ircraft 
missiles , or other aer on autic dev ices m ay be developeiL. ' • 
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International Competition 
cm·ity econd be t military air raft are imply not good enough. 

On th comm r ial ide, inefficient or u.n afe aircraft and unl"eliable or inadequate 
navio-at iona l aid cannot be toler ated. 

·we mu t keep a head in the race for militar) upremac '· nd i t is a r ace . .A.l
thoucrh the great aeronau t ical laboratorie of Germany, Italy, and Japan have 
been eli mantled and de ti·oyed, other tt·ong con tenders are no"\\ in the field. 
Bri tai n, France, and R u s ia ar 'igorou Iy pu bing new aeronau tical r esear ch pro
gram . The Briti h in spi te of a generally strained economy, have made drastic 
a rifice to make ava ilable thi year ome 30,000,000 pound sterling ($120,000,-

000) for a ir r s arch. 1'hey ar-e modernizing war-worn equipment and are instal
ling ex ten ive new fa iii t ies, among them a National Gas Turbine E -tablishment 
at \\ h t tone the new Aeronautical Re earch enter at Bedford, and the new 
Aeronautical Resear h 'enter at Bedford and the ne"l\ Telecommunication Estab
li hm ent at Malvern . 

The French, a lthough seriou ly h ampered by postwa~· fiscal and social problems, 
are reported to be building a large group of high-speed wind tunnels somewhere 
in the French Alp . A huge hydro-electric station, dev lopi ng some 100,000 
hor epower, is being installed at the site to provide the necessary power. Other 
pr war re ear ch fac iliti es ar e being rea tivated as fast as general economic con
dition permit. 

Ther e i published evidence that aeronau tical research and development pro
grams on a very large scale are under way in Russia. 

Although we have difficu lty in obtain ing aeronautica l information from other 
countrie , they have almost complete access to our own data. We spread our 
latest advances in the aeronautical arts on the pages of our newspapers and 
magazines. The Air Force and the Navy appear to be competing publicly for 
recognition of their individual progress. When a new speed record is set, or a new 
model of advanced design is pushed out of the shop, its physical dimensions and 
its performance figm·es are quoted, and clear photographs showing the general 
configuration and the details of the new plane ar e broadcast. Admittedly, there 
are practical difficulties in keeping a B-36 or a B.-47 hidden f rom public view. 
Also, it is argued the taxpayer has a right to know what he is get ting for his 
money. But, whatever the difficulties or objections, the Commission believes that 
continuing and rigid enforcement of wartime security measw·es with r egard to 
advanced aeronautical development is necessary now. For reasons outlined earlier 
in this report, it is desu·able that om· military readiness and ow· potential strength 
be known to the world. But we cannot now afford to show all the cards in ow· 
hand. The stakes are too high. 

Status of U. S. Aeronautical Research and Development 

Mili~ary aviation in the United States had its beginning with the establishment 
of the Aviation Sect~on, Signal .Corps, in 1907. A. few .yea~·s later (1911) the Navy 
set up an Aeronautics Group m the Bureau of Nav1gatwn, which later became 
the Bureau of Aeronautics. By 1915 it had become obvious that neither branch 
of the servic.e could cop~ adequate!! with the problem of satisfying a growing 
need for basic research m aeronautics. To meet that need, Congress authorized 
(1915) the formation of the National Advisory Committee for Aeronautics, an 
independent F ederal agency. Since tha t time, the NA.CA. has produced most of 
the basic aerodynamic and structural data from which the Navy and the Air Force 
and the aviation industry have developed practically all commercial and military 
aircraft. It now operates three of the worlcl's largest aeronautical laboratories, 
(1) at Langley Field, Va.; (2) at Moffett Field, Calif.; and (3) at Cleveland, 
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Ohio. The first two cover aerodynamic, hydrodynamic, structural, and fli <>'bt re
search. The latter engages chiefly in power plant studies of all kind . 

On March 21, 1946, a National Aeronautical Research Policy wa. formulated by 
the Army Air Forces, the Navy's Bureau of Aeronautic., the i\·il Aeronautics 
Administration, the NACA and the aircraft indu. try. It was promu lgated largely 
to -clarify the relationships of the 1 ACA with th e other r ear ·h and deYelopment 
agencies. Under this policy, the NACA is charged wi th the r espon . ibility f o.r ." ~·c
search in the aeronautical sciences"; the military ervices with Lhc r cspon Jbil1ty 
for the "evaluation of military aircraft and equipmcn t and the exploration of 
possible military applications of research result " ; t he Civil Aeronautic Admin i ·
tration with the responsibility of "expediting the practical u c in ci\ il a ronan
tics of new ly developed aircraft and equipment"; and the a ircraft indu try wi th 
the responsibility for the "application of r esearch results in the de ign and devel
opment of improved aircraft equipment, bo th civil and military." In addition the 
policy statement sets forth the conditions under which the rc. earch fa cilities of 
the NACA are to be available to the other groups. 

Work done by the Air Force (at Wright Field, Dayton, 1\'Iuroc Air Base, Calif. , 
and Eglin Field, Fla.) and by the Navy (at Philadelphia avy Yard, Patuxent 
River, Md., and at Point Mugu, Calif.) consists largely of the evaluat ion and test
ing of aircraft, power plants and their components, and guided missiles. The e 
laboratories draw on the NACA for fundamental data. They collaborate wi th the 
aircraft industry in developing practical weapons for military u e. 

Certain other Government agencies conduct research in fields related to aero
nautics. The Civil Aeronautics Administration operates a Technical Development 
Center a t Indianapolis, Ind., for the testing and evaluating of airways equ ipment 
and miscellaneous aircraft aux iliaries for commercial use. The nited States 
Weather Bureau and the United States Bureau of Standards are actively engaged 
in research and development projects with av iation application. 

In order to increase r esear ch capacity dm·ing the war, many uni vers ities and 
engineering schools were awarded aeron autical r esear ch projects under Govern
ment contract. The results have been excellent. ot only do such projects yield 
answers to specific research .problems, but they have developed a nucleus of 
trained research personnel that is definitely a national asset. They also provide 
a needed element of competition on fundamental research problems. 

Many of the companies in the aircraft manufactm·ing industries h ave installed 
elaborate facilities ~or the development and testing of aircraft and components. 
These laboratories, however, are generally operated for the improvement of par
ticular products, and their findings contribute more than a little to the generally 
available pool of information. 

Since our national security is keyed directly to the state of our aeronautical 
knowledge, it is only logical that the r esponsibility for planning and guiding of 
the Government's over-all development progr ams (as distinct from research) 
should be vested in the military. The recently established Research and Develop
ment Board within the new National Military Establishment is charged with this 
responsibility. Through its several t echnical committees and subcommittees it 
coordinates the aeronautical programs of the Air Force, Navy, and other agencies 
with activities in other related scentific fields, authoritatively within the National 
Military Establishment and on a voluntary basis with r espect to external agencies. 
The establishment of this Board is, in the opinion of the Commission, a proper 
and sound means of advancing and coordinating this very important work. 

The financial support of aeronautical research in the United States has been 
accepted as a proper responsibility of Government. The work contributes directly 
to the national defense, and the scale of operations is now· so great that no civilian 
organization could foot the bill. Expenditures for the purposes actually increased 
in the first postwar year (fiscal 1946) to approximately $450,000,000 roughly 
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$100 000,000 oYer the wa~-time peak. The f ollowing fi ca l year (1947) , appropria- · 
tion dr opped back o orne 240,000 000. 

F or fi. a ! 194 , th e Government i pending about 312,000,000 for aeronautical 
r esear ch an d development . Thi figure repre nt the total direct effor t toward 
th e olu t ion of probl em in the a ru·onautical cience . Other branches of the 
phy ica l ·ience , however ar e making increa ing contribu tions to the field of 
aeron auLi · . For example, re ·ear ch in the ceramic industry ma lead to improve
men t in the de ig u of jet t.urbi11e blading or phy iological research may yield 
re ul t t hat may hauge the de ign of pre" urized cockpits for high alt itude fight
er. It is di ffi cul t to Yaluate the worth of u h contributions in dollru·s, but it is 
eviden t that the to tal amoun t of money aoin"" into aeronaut ical research is consid
erably gr eater than the fi gures spe ificaUy earmru·ked in the budgets. 

Th e 194 appropriation for aeronautical reseru· h and development in the sev
era l a "" nc1c 1 bown in the fo llowing table : 

A ero11aut ical R esearch a11 d De 11t E xpenditmes Fiscal l ear 1948 

Expenditures 
Agency I Percent 

Amount of total 
Air Force --------------------- -------------------- - --- -------- $145,316,000 46.6 
Bureau of Aeronautics-Navy ---- --- -------------· 75,000,000 24.0 
.r a tional Advisory Committee for Aeronautic - -------- - - 43,449,000 13.9 
Bureau of Ordnance-Navy --- ------- - - -- ----------------- 30,000,000 9.7 
Ord nance Department-Army ---- ----------------------- - - -- ---- 11,000,000 3.5 
Office of a val Research --------------------- - --- ------·- ---- 4,952,000 1.6 
Civil Aeronautics Admi nistration._______ _ __________ 1,670,000 .5 
Weather Bureau ----- ------------ ----··----- - ------- - ----- ----- 521,000 .2 
Burea u of Standardsl ________ _ ___ ________ _ ____________ 1(838,200) 

Total ----------------------- -------------------- ---------- 1 $311,908,000 I 100.0 

!Aeronautical research and de,·elopment projects conducted by the Bureau of Stand
ards are financed by contributions f rom other agencies of the Government. The amount 
shown is included in the above items. 

The military services, together with the NACA, absorb approximately 99 per
cent of the entire program. The Air Force alone takes about half. 

Aeronau t ical r esearch and development programs within the aircraft industry 
are almost entirely suppor ted by the armed forces . Although some very important 
research is carried out by industry at its own expense, the cost is small when com
pared with that financed by the Government. The work carried on by the aircraft 
companies is chiefly development of particular items under contract with the 
services. If, for example, the ser vices need a ground-to-air missile with certain 
characteristics, contracts may be let to several aircraft companies to provide a 
number of design studies. The development-that is, the attaining of the desired 
result-is left to the ingenuity of the companies. 

The armed fo r ces will a llocate approximately $168,0000,000 for research and 
development contracts with the aircraft industry during the fiscal yeru· 1948. In 
the main, the work p erformed under such contracts is prototype development-the 
experimental construction of new aircraft, propulsion units or allied equipment 
for test purposes only. In some cases, of which the RAND project is an example, 
the studies are more academic in nature, and no physical article, except a report, 
is called for under the contract. 

Aeronautical r esearch work in educational and scientific institutions is almost 
entirely supported by the Government. Few universities could sponsor extensive 
aeronautical projects with their own funds. The total to be allocated by all Gov
ernment agencies for such work in universities, during the year 1948, is $31,000;-
000. The NACA's share is $800,000. 

53 



Thus, of the total appropriations to the services, approximate! $200,000,000 
goes for research and development work carried on by the a ircraft industry and in 
educational and scientific institutions under contract to the services. The balance 
is spent in planning and evaluation by the services in their own faci li ties. 

Suggested Areas for Continued Research 

This Commission does not consider it within its province to evaluate specific 
research projects, nor to recommend detailed programs to be followed by research 
laboratories. Such matters are clearly within the scope of the at ional Re ear ch 
and Development Board, the NACA, and the Armed Services. During the course 
of the testimony, however, a number of suggestions were made concerning add i
tional research projects or dsil'able changes in specific current program . They 
are listed below. Doubless there are many other which did not come to the Com
mission's attention. The arrangement is alphabetical, and docs no t in any way 
reflect an order of relative importance. 

Atomic p1·op"l.'lsion.-The possibility of employing atomic energy fo r the pro
pulsion of aircraft and guided missil es is sufficiently important to warrant vigorous 
action by the Atomic Energy Commission, the Air Force, the Navy, and the NACA. 
Some 1vork of a preliminary nature has already been done in this fi eld by the AEC, 
the Air Force and its NEP A project. Immedia te steps should be taken to intensify 
research effort in this field under a plan which would be supported by a ll of the 
above agencies and under which the project would be given the benefit of all the 
background information in the atomic fi eld actually needed by the r ecipients for 
the,,,appropriate performance of their respective functions. 

Elect1·onics.-The science of electronics contributes to almost every segment of 
modern industry. It is an essential tool for aeronautical r esear ch. The safe funC
tioning of all commercial and military aircraft depends upon it. It makes a vital 
contribution to our national security. 

At least three very important phases of current aeronautical development in
volve extensive use of complicated electronic devices-(1) the detection of the ap
proach of enemy aircraft or missiles; (2) the guidance of our own missi les and 
pilotless aircraft to targets, and (3) the navigational and blind landing requirements 
of all aircraft. As a result, the Air Force is expending approximately 12 percent of 
all research and development funds for the current year on electronics- and the 
Navy's Bureau of Aeronautics, 18 percent. 

The funds allocated in fiscal 1948 for electronics developmen t for aeronautics by 
the two services are as follows: 

~~1~:a~r~~ -A~~:~-~~~t-i~~ --~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~: I 
Total . ---------------- --·--·---·----·-------- ----------1 

Research 
3,300,000 
1,700,000 
5,000,000 

Development I 
10,780,000 I 
10,800,000 
21,58o,ooo I 

Total 
14,080,000 
12,500,0 00 
26,580,000 

The Air Force electronics facilities consist chiefly of the Electronics Subdivision 
at Wright Field; the Watson Laboratories at Eatontown, N.J., the Cambridge Field 
Station at Cambridge, Mass.; and the Flight Research Units at Middletown, Pa., and 
Boca Raton, Fla. The Navy's electronic work, conducted principally under the 
Bureau of Aeronautics and the Office of Naval Research, is carried on at the Naval 
Resear ch Laboratory at Anacostia. The Bureau of Standards operates the Central 
Radio Propagation Laboratory at Washington. A committee on electronics of the 
Research and Development Board is charged with the coordination of these ac
tivities. 

In addition to the above, the Civil Aeronautics Administration conducts its in
vestigations and evaluations of electronic navigational equipment at its own station 
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at Indianapol i Aixport. Also a number of other laboratories throughout the coun
try are condu cti ng a wid range of electronic re earch. Exten iYe work is being done 
in the aeronautica l indu t ry, in univer itie and in the large electTic equipment 
manufa ·turing com panie uch as General Electric, We tiughouse, Bell Telephone 
Lab raloric , R A, and many others. 

It ha b en ugg - ted to the ommission that the extent and diversity of electronic 
resear ch ca ll for better mean of oordination than now exist. The question has 
been rai ed a to whether or not the re ult obtained in the various laboratories m·e 
being made aYai lable in f ull to r es arch r in guided mi_ iles, and in the more highly 
p cialized fi eld of aeronautic . To re olve these problems, the establishmenL uf 

a n w G ,. rnment agen y, a National ch·i ory Committee for ElectTonics paral
leling the X C.A, ha been ugge ted. It primary f unction would be coordination, 
but the I Ia n, a propo ed, contemplates al o the establi hment of research !ahara
tori , including an ext en ive firing range for free-flight tests of guided missiles. 

After tudying plan. ubmitted by exi ting r e earch agencies for new laboratories 
and new flight te t station and mi ile firing ranges, it would appear that adequate 
facili t i ' to handl e th e electroni r equirement for aeronautical research for the 
foreseea bl e future will be fo rth omino-. The injection of an entirely new organiza
tion into the field would tend to complicate r ather than simplify the problems. It 
will be diffi cul t enough to find technica lly qualified people to man the presently pro
jected fac ilities without considering another one. 

FUI-ther, whatever coordination is r quired, as to the armed services, falls properly 
within the purview of the Resear h and Development Boarcl. It should extend its 
Committee activities to cover a ll go,·ernmental and private agencies engaged in 
electronic research. The Commi sion feels that the coordination problem can well be 
left in the hands of the Board, and that the formation of an N.ACE although pos
sibly desirable a t some future date, is not necessary at the present time. 

Guided mis iles.-Duriug the latter phases of World War II, Germany, after a 
great amount of ba ic research and experimentation, evolved two forms of guided 
missile -the subsonic airborne "buzz bomb," V-1, and the supersonic, high altitude 
r ocket, V-2. Both were reasonably successful at ranges up to 200 miles. In inter
continenta l warfare of the future, both types may prove to be u'seful, but their 
characteri tics must be greatly improved and their range must be greatly extended. 

The German techniques are now well known, but the development of successful 
missiles for extremely long ranges is still a tremendous problem. It will require the 
most intensive application of our best research talent, coupled with the expenditure 
of very large amounts of money for experimentation, before we can hope to pro
duce a pilotless weapon of either class that wil l have a reasonable chance of hitting 
a distant selected target. 

We must a lso consider the defense against missiles launched against us, an even 
more difficult problem. Nothing was developed during the war that could cope with 
the V -2, yet we must be prepared to intercept and to destroy invisible missiles that 
will plunge toward our cities out of the stratosphere at speeds of over a mile per 
second. The practical difficulties involved in detecting, tracking, intercepting, and 
destroying them with other missiles miles above the earth are enormous. Whether or 
not this can ever be done is not clear. 

The rapid development of long-range missiles for offense, and of accurate, high
altitude target-seeking missiles for defense are of great importance to our national 
security. Research in these areas must be given the highest priority. Further, re
search effort must not be limited by fail ure to provide adequate funds. What may 
appear to be over-generosity in appropriations now may easily prove most economi
cal in the long run. 

The funds being spent this year on guided-missiles research are not insignificant. 
Some $75,000,000-almost one-quarter of the total res_earch and development appro-
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priation-are earmal'ked for the purpose. This work al. o benefits indirectly from 
appropriations for research in ma,ny other field s. 

The figures whi ch have been fw:ni shed us indicate some disparity of effort in the 
subsonic and in the supersonic, pointing up a trend toward the abandonment of the 
slower, more vulnerable missiles. The Commission bas been achised, howc\·er, tha t 
the subsonic missile offers the most practical means of te ·ti ng and developing the 
intrica te guidance mechanisms for the supersonic types, and it suggest , therefore, 
that the technique be f ully exploited before f unds for subson i re car ·h are en tirely 
el iminated. 

The Commission has noted that at least four agen ies of th National Dcfen e 
Establishm ent are concerned with r e earch on g uided mi siles. It under ·tand that 
their activities are coordinated throug h a Yery active commi tt e of the Rc earch and 
Development Board. In view of the extremely high co t of this w01·k, ucb oordi
nation should be given high priority. 

From the evidence submitted, it ap pears that there may be some danger of oYer
running our ba ic knowledge in an effor t to develop produ ·tion arti cles too oon in 
order to justify the optimistic predictions of the " push-button warf:ue" protago
nists. We must fil'st be cmta in that we are on th ric:rht trar·k, an rl not permi t our
selves to be led up blind alleys by too great impatience for r esul t . 

Here is a case wh ere making baste slowly will certainly pay. A mod ern long
range military missile is an exceed ingly complicated device buil t of the finc~t mate
rials to watchmaker's standards. It depends for its proper fu nction ing on th e solu
tion of the most complex problems in aerodynamics, ballistics, electronics, a nd 
metallurgy. It is extremely expensive. Time and money wi ll be wasted unl ess a 
r easonable balance can be maintained between r esearch prog ress and development 
demand. 

H elicopters.-The direct-lift, rotary-wing type of aircraft appears so prom isi ng 
that continuous resear ch and development effort is warranted. It bas many pos ible 
military and commercial uses. Its capabilities for rescue work a t sea and in isola ted 
areas have been well demonstrated by the United State Coast Guar rl. Th er e are 
many other applications that should be thoroughly explored. The direction of the 
research and the priorities to be assigned to heli copter investigations ar e matters to 
be decided by the NACA. There are several young a nd vigorous compani es in the 
field that may be counted upon to push helicopter development as fast as the basic 
data become available to them. 

llighter-than-air.-We have been_ advised that nonrigid airships (blimps) of the 
type used during World W ar II will be useful in the future for canying radar and 
other devices for the detection of submarines. The Commission bas no comment 
to offer in this connection except tha t the Navy should continue whatever r esear ch 
and development effort may be necessary to insure the provision of lighter-than-air 
equipment most suitable for its special purposes. 

Regarding the large rigid airship, the decision made by the Anny and the Navy 
some years ago that it bad little military use appears to have been sound. The 
armed services must decide such matters on the basis of their special requirements 
for carryi~g out their missions. A case bas been presented for the laTge airship as 
an economiC means of long-range transport for commercial passengers and cargo. 
If the argument is sound, private capital will no doubt be attracted to the project
and there should be little need for Government subsidy. 

P et·sonal aircmft.-Elsewbere in this report the economics of personal flying have 
been discussed. The assistance given to the private owner by the Government in 
providing and in maintaining airports and airways bas also been noted. 

Another way in which Government may properly encourage the development of 
aircraft suitable for private use is by the NACA continuing some r esearch directly 
applicable to small aircraft. Any device that would make possible lower landing 
speeds coupl ed with higher top speeds would be significant from the standpoint of 
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ibe 1 rivate pilot and would ha,-e u efuJ military implication . Slotted wings and 
trailing-edge flap have been the ubject of X i.mre tigation for many vears, 
but further r e ear h on boundary-layer onb:ol ,,-ould appeax to be u eful. ncon
ventional onfiguration (po ib ly combining th prin iples of the helicopter and 
the fixed-wing ai rpl:Jn ) houlcl b fuJI explored a u h stndie might open new 
field f r de io-ners in their earch for th ideal ali· raft for the pri>ate owner. 

'rhe A A effort in th e a rea hould be limited trictly to basic research and 
not b applied to the de,·elopm n t of any commer cial article. In such fi elds of ac
tivity, the norma l law~ of economi ~houJd on rol the direction and rate of 
develoJ ment. 

The military en· ice cannot offer mu h in the wa of dire ·t financia l a sistance 
to the indi,·idual XJ erimenter who ma · have a new ilea f r the development of a 
new typ of per~onal air raft. 'Ihey hould lend what en ouragement th y can, 
however in th form of loan~ f urp l u~ or emiob olete equipment for experimental 
plll·po e . Th e prewar practice of lend ing enD"ine , in truments, propeJlm~, tc. 
houJd be pur ued wh never occa ion offe1 ~ . ben ucl1 equipment i thu loaned, 

the ervi ces hould be g iven firs t information on an new inventions or de,-elopments 
whi h may result. 

Powe1· plant .- The Commi ion bas been ad vi eel by 11 itne e that ga turbines 
and rocket ngines will ul timately r eplace r eciprocating engine in f utu:re mili tary 
aircraft. T her e is no doubt that the e new and powm·f uJ power plants hold great 
promise fo r the f uture and r e ear h and de1 lopment on them mu t be p ur ued 
dil igent! ·. The jet eng ine is applicable to high-speed fighters and fast bombers. It 
is the power plant that will make po ibl e r ou tine flights in the supersonic-speed 
range. It development, therefore, i of prime imp ortance. The present limitation 
of th jet engine is its hig h f u I con umption, which reduces the r ange of the plane. 
Its ervice life i also r elatively hort. Research must be directed toward overcom
ing both hand icaps. The turbine-propeller combination offers possibilities of r ange 
irnproYement at somewhat lower aircraft speeds. Continued r e ear ch and develop
ment on this type i al o important. 

The uggestion has been made that a ll r esearch and development on piston-type 
engines should be abandoned to permit f ull concentration on the newer types. In 
thi we cannot agree. The conventional combination of the piston engine and pro
p ell er will be useful for many years f or both long-range bombers and transports 
apcl, therefor e, any suggestion of the abandonment of research and development in 
this field ·eems premature. ioreoyer, it i not impossible that new applications of 
ducted fan or compressor jet designs may actually open up new uses for the pi ton 
engine. These potentials should be completely e..'-hausted before the conventional 
engine is discarded . 

l'mnspo1·t equipment.-The design of transport and cargo aircraft benefits di
r ectly f rom r esear ch and development on military types. As f ar as basic t.heory is 
concerned, labora tory data secured for one class applies equally well to the other. 
F or this reason there appears to be little need for specialized basic resear ch (apart 
from development) on the airplanes themselves. It is obvious, however, that there 
is an urgent need for improvement in equipment and methods required to increase 
the safety and regularity of transport operations, civil or military. The most im
portant single item for intensified r esear ch is in the field of navigation, particularly 
the problem of making safe landings on airfields where visibility is limited because 
of bad weather conditions. 

The Army, Navy, and CAA are conducting r esearch and development in all
weather flying techniques. During the p ast 10 years, some progress bas been made, 
but the surface of the problem has only been scratched. We are still a long way 
from the goal of 100 percent safety and 100 percent schedule r egularity. 

The Commission has heard a great deal of testimony regarding the several sys
tems that have been devised for making blind landings with aircraft. Whether 
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Ground Controlled Approach (GCA) or Instrument Landing System (IL ) or any 
combination thereof is proper for any par ticular site is a matter that must be de
cided on a purely technical basis. The systems ar e not ompetiti\e. One upple
ments the other, but the combination is extremely C.."\:pens ivc. Ther e may be more 
effective and more economical ways of doing the job. 

The Government is now making installations of one or both y tems at some major 
airports in the United States. This is cer tainly a long step in the right di rection. 
At best, however, these installations do not permit f uJI operation under all weather 
conditions. Their capacity for the safe handling of traffic is fa r below r equirements 
at many air terminals. Although they are far better than anything tha t has hereto
fore been available, they do not yet p erm it the degree of safety and regularity of 
operations that must be a tta ined befor e our air tr anspor tation sy ·tem can be f ully 
acceptable. More money and more r esear ch effort must be p ut on the problem im
mediately. The public inter est demands a solution at the earli est pos ible moment. 

Since the blind landing of military aircraft in wartime may be even more impor
tant than the handling of commercial aircraft in peacetime, the Resear ch and De
velopment Board of the National Militar y Establishment should take the ma tter 
under immediate advisement in its Air avigation Committee. 

The Air Coordinating Committee has ·et up a subcom mittee wi th members from 
airlines, Department of Commerce, military services, and the manufacturers to pull 
together all the existing facts and to r ecommend a course of action to be fo llowed. 
The r esponsibility for future development should be clarified-whether it should be 
in the hands of the military or of the civil air authorities. The ACC should also 
advise the Congress as to the appr opria tions which should be made annually to 
implement its recommendations. 

Since the problem of weather is so intim ately involved, the r ecom mendation 
should be extended to cover whatever r esearch appears necessary in tha t fi eld. The 
work so far carried out by the Armed Services and the W eather Bureau on the 
structure of thunderstorms, the behavior of cyclones and hurricanes, and on other 
natural phenomena has opened the door to better understanding of the weather . The 
possibility of inducing precipitation or of dispersing fogs around airports by arti
ficial means has important civil and military implications. Vigorous research should 
be continued in such fields. 

Recommendations-Research Policy 

The Commission has, of necessity, limited itself in the preceding p aragraphs to 
outlining certain suggestions for particular avenues of r esear ch. P ar adoxically, it 
can be more specific in the broader areas of policy. 

Budgetary policy.-The ordinary procedures laid down by the Bureau of the 
Budget for the procurement of sp ecific articles are inadequate when applied to 
research projects. When a particular object is the end-point of a purchase ord er, 
a specification may be written, a definite delivery ela te agreed upon, and an esti
mate of cost may be made. A research proj ect, on the other hand, particularly in a 
field which is as fluid as that of the aeronautical sciences, does not lend itself to this 
approach. It is practically impossible to forecast the outcome of a pure r esear ch 
proj ect, to say nothing of detailing the procedures that must be followed, the in
ventions that may be necessary, or the wastage that may develop in the course ~f 
the work. To try to satisfy a formula which involves a detailed description of t he 
proposed research and its expected r esults approximately a year in advance of the 
beginning of the work is a sheer waste of effort for the r esearch agency and for the 
Bureau of the Budget alike. 

To simplify procedures and to eliminate restrictive budgeting limitations on 
urgent r esear ch programs, the Commission recommends that each aeronau tical r e
search agency be allocated a lump sum annually. The appropriation should be based 
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on it t imated over-all operating r qui1·ement modi fi ed by it p erf orman e record, 
th importa nce of the obj e tiYe toward which the proje t is aimed, and the then
CUlT nt ov 1·- a ll budget ituat ion . No fixed amoun t should be allocated to an par
ticular pi ece of r e earch. The ag ncy should ha>e blanket permi ion to distribute 
f und to m et th need of the everal p roject on it progr am. At the end of each 
fi ca l yea r it would be r equired to p re en t a detai led accounting of the utilization 
of it f und to the Bureau of the Budget and to the Congr ess. The Commi sion feels 
that by annua l r e\·iew, r esearch f und ould be r ea onably conh·olled without impos
ing li mi ta t ions whi ch now tend to reta1·d progTess. 

'Ihe a bo\·e appli to f und r equir d f or the conduct of re eaYch. F requently an 
agen y is hampered becau e an unexp ected need ari es wi thin a fi cal period for the 
con tru tion of a new fa cil ity or fo r the in ta llation of ome equipment urgently 
r equired to carry out a par ti cular proje t. To meet uch emergencies the Commi -
sion f urther r ecommend tha t each agen y be allotted annually a revolving f und for 
the con truction of new facilit ies. E xpend itures from this f und should be approved 
by the Dir ctor of the Budget and hould be reviewed annually by the Congress. 

One of the mo t erious li mitations on resear ch at the p resent t ime is the inability 
on the part of a resear ch agency or a contractor to commi t funds f or a p eriod 
greater than 2 yea rs beyond the fisca l J ear for which the f unds are appropriated. 
R esearch i inherently a long-term matter. F ew projects can yield satisfactory re
sul ts ii r u hed to completion to meet a hort- term contractual deadline. Adequate 
planning cannot be carried out on such a basis. It is difficul t to secure and to 
r etain the ty pe of p ersonnel r equired unless some ontinui ty of employment is 
guaranteed. The Commission r ecommends, theref or e, that appropriate legislation be 
pa sed so that r esear ch agencies may be granted contracting authorization to cover a 
5-year p eriod, and that r esear ch contracts covering work in universities and outside 
labora torie be drawn on a 5-yea r, rather than on a 1- or 2-j eal" basis. It urges the 
enactm ent by Cong ress of H . R. 4035 ( Oth Cong.). This bill f acilitates r esearch 
and development by ancl for the Air Force and Navy. It authorizes the Secretaries 
to estab lish R esear ch Advisory Committees and to employ exp er ts, and provides for 
the ava il ability of appropriations for four fiscal years following the year of obli
gation. 

Some safeguards must be provided. A limit must be put on the current r ate of 
expenditure to insure tha t the large volume of contract carry-over will not be used 
up at an improp er r a te and run out too soon. Also some provision should be made 
to r ecoYer f unds that may become f rozen in contracts that prove to be impr acticable 
of completion, and should be terminated. 

It would ap pear worthwhile to encourage manufacturers to accep t r esear ch and 
develop ment contracts more r eadily by liberalizing policies r egarding cost allow
ances. It is now the practice to disallow most of the items that would usually be 
included as normal overhead in negotiating commer cial contracts. F ees for man
agement ar e trimmed down or eliminated entirely. As a r esult, manufacturers tend 
to shy away from taking contracts on projects that may be inherently worthwhile, 
bu t on which they stand to lose money or, at least, break even. 

Items fo r r esear ch are generally disallowed in aircraft contracts, unless it can be 
shown that the r esearch involved applies directly to a particular contract. Pure 
r esear ch can seldom be so specific. The net r esult has been to discourage general 
r esear ch on the part of aircr aft manufacturers. They have been forced to r ely 
almost entirely on the output of the NACA f or their fundamental information. 

The Commission would not argue that resear ch effor t by the NACA be r educed 
in any degree, bu t it does r ecommend that Government auditors be allowed more 
leeway in accepting r easonable costs for r esear ch by manufacturers as legitimate 
charges against development contracts. By thus encouraging manufacturers to in
crease their own r esear ch effort, the aeronautic art will move ahead f aster . More 
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research facilities, well di per ed, will ome in to being- and, most impor ta nt of a ll, 
the roster of aeronautica l r esear ch workers will tend to expand. 

Coo1·dination of nsearch ej}'01·t.-Under the Poli cy Statement of :Mar ch 21 1946, 
it is clearly the duty and the responsibility of the N.A.CA to coordinate Governm ent 
aeronautica l r esear ch wi th civilian, industria l, and university programs. Coordina
tion is carried on largely through the .A.C.A. techni a! comm it tee- and ubcommit
tees. These groups ar e made up of representa t ive of the mili tary, ci,·iJ aeronau tical 
agencies of Government, the a ir·craft indu tri al a nd educatio nal and sc ientific in t i
tutions. It bas been stated tha t the present coord ination i not adequate due mai nly 
to shortages of personnel within the N .A.CA staff. 

The Commission recommends that the NAC.A. be granted f und. to tr engthen i t 
organization where necessary for the proper co rdination of a ll aeronauti cal r '
search. rhe lieads of all Government agencies in volved in aeronautics are urged 
to establish and enforce a policy of seeking the athice of the NACA in the pla nning 
and execution of any of their own aeronautical r esearch proje t . 

It has been suggested that the NAC.A. should expand i ts program of re ear ch out
side of its own laboratories in order to bring to bea r as much of the ation 's air 
resear ch potential as pos ible on the urgent problem in t·he fi eld. We agree. The 
NACA should take the lead ing rol e in sponsoring . ur plementary a ronau tical re
search iri educational and scien tifi c institution . Th er e i. a limi t, of ·our-e to the 
rate a t which Government f unds can be expend ed efficiently in such institutions. The 
availability of qualified p ersonnel is usually the controlling facto r, but it is un
likely that the capacity of our educational institutions to absorb additional r esear ch 
in aeronautics bas yet been reached. It should be expanded to its fullest extent. 

It would appear to be profitable for all Government agencies dealing in aeronau
tics to hswe a limited program of this nature, coordinated, of course, through the 
NACA. The benefit to be derived from direct association of military and civil goY
ernment personnel with scientists bas been clearly demonstrated by the wartime and 
postwar contract research programs of the Office of Naval Research and by the work 
already done in the universities by the NACA. Also, -as bas been mentioned 
earlier, such contracts offer the best available means of training the additional per
sonnel needed for our expanding aeronauti cal requirements. 

Research carried on in this manner should be closely correlated with Government
sponsored research in the basic physical sciences outside of the strict aeronautical 
field (as covered by the N ACA). The machinery for such coordination already exists 
in part in the newly formed Research and Development Board of the National Mili
tary Establishment. It would be further facilitated and broadened by the proposed 
establishment of a National Science Foundation. 

As far as research is concerned, a clear distinction should always be made between 
_coo1·dination and cont1·ol. Research of all kinds wel comes coordination, but resists 
control. Researchers must be kept informed of the work of others in their own and 
in related fields in order to avoid duplication of effort but it is f atal to try to steer 
their thinking toward any predetermined goal. Dev~lopment may be kept within 
planned limits, but research must be unrestricted to be of value. 

Continuity of 1·esea?·ch pTogmms.-Research by its very nature is unpredictable. 
No one can forecast with accuracy the time at which the end result will be ava ilable. 
In a development project, however, the end product is definitely foreseen at the 
outset and a time table for completion can be set up. Every orderly program for 
development must be backed by a series of r esearch projects which will permit step
by-step advances as new knowledge becomes available when each intermediate stage 
of research is completed. All development projects must be consistently reviewed 
and bro_ught up to date. Only by keeping them in a fluid state can the armed forces 
be contmuously supplied with modern aircraft. 

On the other hand, the current international situation requires that behind our 
air forces in being we have a backlog of fully developed advanced projects r eady 

60 



to b 1 ut into produ t ion a t a moment notice. W e mu t not become o concerned 
wi th lo n<>'-r an"' "out in th blue thinki.ou tha t w o\·erlook the po -ibili that we 
may tumble int a war in th imm diate f utUI" which will require ometbing better 
than thC' equ ipment wi th which we nded W orld W ar II. Re ear ch must be con
tiuuou. a nd f orwa rd-lookinu, bu t t1 ' lopm nt project mu t uo ahead on a step -b -
t p ba. i::: . T here lllu- l b fr quent and defini t poin t at which production of use-

f ul a r"lic·lc cou ld b ta rt d if n ces a1-y. \\ e mu t neYer be caught in an emer-
genc~· wi th noth ing bu t par tia lly omp let d proj · ct in our locke1 . 

Net · f acil itie .- \. growinu need for in t n ifi d r esear h in tran~ onic and uper
on i acrod ·nn mic ba I d r e ently to man~· pro po al f or DC\\" upersooic wind 

tunnel . Yariou G \·ernm nt d par tm nl and a nwuber of aircraft manufacturers 
ha \· dra wn up plan a nd ha \·e ough t f un 1 for uch equipment. Becan e bigh-
p ed Lun n I ar xp n. i' e and uper oni re arch i co tl orne coordination 
eemed nee - a ry to a \·oid wn- t and dup li a tion of effor t. The A quite prop-

er ly wi thin th e c pe of it dire ti \' und rtook the job in mid ummer of 1945. 
With th h II of the ind u ·tr ic and the rTi c it e\·olv d National Program 
of Tr a n onic a nd upersonic \r ind Tunnel- now known as the nitary Plan. ' 

The Plan p r ovid · for 16 mall tunnel to b located in uoiver iti - and other 
cdu a tiona l in t itution throughout the ui ted tate · everal new upersooic tun
nel at exi t inu GoYernment laboratori · and the tabli hment of two new research 
cent r , ( l ) t h National Supersoni c R esear ch Center ( SRC) , and (2) the Wind 
'Iunnel Divi ion of the United tat Air Force Air Engineering Development 
Cen ter ( ED C) . The fun ti on of N RC i to conduct tran onic and super onic 
re earch. The f un ction of AE D i to t e t ancl evaluate h·an sonic and superonic 
air Yebicles. 

The RC, as planned, is to be an en tirely new install ation operated under the 
NACA. It will eventually include a number of snpel~onic wind tunnels, somewhat 
larger than th o e alr eady in existence. The site ha not yet been selected. Because 
of extremely high power requi~·ed to operate supersonic ""ind tunnels it must be 
located in a section of the countrJ where electric power is cheap and abundant. · 

The AEDC is des igned to p erform much the same functions as are now handled 
by Wright Field, but on a greatly expanded scale. The instalJation will include 
f acilities f or testing and eva lua ting airframes, engines, propellers, electrical equip
ment, armament, and other accessories of much larger size tbaJ1 can be handled with 
the present equipment at Dayton. The most expensive single item is a 40-foot 
square, transsonic wind tunnel. The estimated co t of the tunnel is $140,000,000, 
and 500,000 horsepower will be required to opera te it. A firing range for the launch
ing and testing of guided missiles is also projected. The site for AECD has not 
been determined. It obviously must be located in an area where large quantities of 
electric power are available. 

We are thoroughly convinced, however, that the United States is dangerously 
short of equipment for research in the transsonic and supersonic speed ranges. This 
deficiency should be remedied as quickly as possible. We recommend that the 16 
supersonic tunnels projected for the universities be authorized and instalJed as 
quickly as possible. This will not only expand our available facilities, but will tend 
to all eviate the present personnel shortage by training more students in aeronautical 
research techniques. We r ecommend also that we proceed without delay in supple
menting existing laboratory equipment with the new tunnels projected under the 
Unitary Plan in whatever order of priority and at whatever rate as will be recom
mended by the Research and Development Board. The Board will provide the neces
sary coordination to keep the programs in balance, and insure that our research 
establishments will get the equipment they need. 

P e1·sonnel.-The most serious bottleneck in the research and development picture 
as laid before the Commission is not money nor facilities-but men. During the 
course of the war, the output of engineering and scientific graduates from our 
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schools and universities suffered a serious decline. We are short-hand ed now, so 
there is real danger that we may find oUI·selves without qualified p ersonnel to man 
the new wind tunnels and test centers that are being planned. The problem i acute 
in all sciPfJ tific fields . It has been dealt with in detail by Dr. John R. tcelman i_n 
the report of the President's Scientific Research Board on "Science and P ubhc 
Policy." 

The Commission r ecommends that education in the aeronautical sciences be g iv n 
high priority in resear ch policy discus ·ions. The fact that the problem wa not 
covered in the drafting of the Policy Statement of Mar ch 21, 1946, is a defect in 
that document which should be corrected. To insure uniformi ty of r elation hip and 
continuity of effort, some national program must be set up on a permanent ba i , 
under a National Science Foundation . 

'\:he placing of supplemental research contr acts in universit ies and other educa
t.ional institutions is one way of improving the situation, but that in itself i no t 
enough. Without further encouragement, the demands for scientific personnel of 
all kinds will cut into the available supply of thos" .vho might normally tend toward 
specialization in the aeronautical sciences. 

One way to attract cap able men for aeronautical r esear cll, particularly in Gov
el'!lment, would be to lift the current limitation on salaries. Under the pre ent 
Classification Act, the ~imit is $10,000 a year, unless r a ised in individual ca es by 
special act of Congress, or under certain limited powers within the National :Military 
Establishment. In view of the impossibility of attracting top-calibre scientist at 
such a figure, with industry also bidding for their services, we recommend that the 
Congress remove the salary ceiling for such categori es. 

Once having induced good civilian r esear ch workers to enter G-overnment service, 
they must not be driven out by poor working conditions a nd bad housing for t hem
selves and their families. This is particularly true where their jobs ar e in arid or 
remote localities. The Air Force Air Base at Muroc Dry Lake in Californ ia is one 
case in point which we happen to have seen. It is an ideal place for high-speed test
ing of rocket motors and piloted ail·craft, but living quarters for the staff are sub
standard, and along with other similar install ations, should be improved immed iately. 

Continuity of leadership in resear ch is highly desirable, particularly in view of the 
long-range nature of aeronautical problems. The research and development work of 
the armed services has suffered because of frequent transfers of officer per onnel 
from engineering to operations or from shore to sea duty. Such r ap id turn-over in 
personnel puts a serious handicap on r esear ch projects becau:::e of the loss of inch
vidual experience and the break-up of long-range thinking it eniails. Continuity is 
important a t policy-forming levels, but it is a lso necessary down t hrough the lower 
echelons. Any resear ch organization that does not encourage specialization of i ts 
personnel, and that suffers frequent changes in its r esear ch staff, is destined to 
mediocrity. 

The Commission r ecommends, therefore, that the Servces offer every possible in
ducement for capable officers to enter aeronautical r esear ch and development work. 
They should be given opportunity to take graduate work in their sp ecialty in the 
best civilian schools in the country a t Government exp ense. They should be assured 
that they will be allowed to work in their special fields without interruption, and 
that their opportunities for advancement in rank will not be prejudiced as a r esult. 
Only by so doing will we be assured of the continuity of r esear ch leadership that 
we require. 
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SECTION IV 

CIVIL AVIATION 

The air line , the mo t impor tant element of ciYil aviation are pa ing thJ:ough 
one of the mo t erious eri e of their hi tory. The domesti h"Unk lines of the 
country uff r e I an operating lo of approximately $- 2,000,000 in the fis cal year 
ending June 30 1947. 

Thi ituation i ig nifi ant for two rea on . If not relie,·ecl it will contribute to 
rapid d terioration of a ir-line eni e to the public. A second reason is now of even 
greater importance. The air line haYe a fie t of aircraft of great value to the mili
tary n ·i a a re-en e in time of war. a potential military auxiliary, the air 
line mu t be kept trong and hea lth) . The) are not in such a condition at the 
pre ent time. 

Mo ·t of the a ir lines a re in financial difficul ties for a number of r easons. Both 
their management and Government aviation officials were overoptimistic as to the 
volume of po twar pa seuger traffi . Stan-eel for both aiJ·planes and personnel dur 
ing the war, the lines hired large numbers of new people when the war ended, 
ordered many new airp lanes and in se\ era! in ta nces made what may prove to have 
been unwi e rou te extensions. 

Lo es for a number of lines bega n in the latter half of 1946. There were high · 
expend itures due to the changeover from war to peacetime conditions. These in
cluded osts f rom the expansion of routes, sen ices, and organizations; the introduC
tion of new types of airplanes; rapid and unforeseeable cost increases ; a reduction 
iu pa. enger fa r es and mai l rates coupled with a decline in mail volume; the reap
pearance of seasonal declines in passenger traffic; a series of dramatic accidents; 
and public dissatisfactiton resul ting from lack of dependability. Strikes and the 
grounding of airpla nes have added additional heavy financial bmdens on some lines. 
'ro a large extent the causes of these losses are temporary, but only if the air lines 
and the Government profit by the r ecent experience. 

We have heard much testimony on what to do to rectify the present situation. We 
will di scuss the major p r oblems under the headings of Air Mail Payments and 
Subsidy, Safety and Regularity, Economic Regulation, Taxation, and Ir..cerna tional 
Transport Problems. 

Ai r Mail Payments and Subsidy 
The Government bas bad a policy of encouraging the development of an air 

transport system in this country ever since 1918. In 1925 the Kelly Act provided 
for financial assistance to private air line operators. The most important promo
tional legislation was the Civil Aeronautics Act of 1938. Throughout the prewar 
years, the a ir transpor t system which we bad in this country could not have existed 
without subsidies by the Government. The Congress recognized that a strong air 
transpor t industry was necessary for national defense, for American commerce and 
for the postal service, and accordingly enacted the policy of governmental financial 
aid to the air lines. 

By the end of 1942, several of the largest air transport companies which bad 
grown up with the aid of subsidy bad r eached a point where they could earn a pr ofit 
withou t depending on subsidy mail pay. Their receipts from passenger service, 
express ser vice, and a mail payment based on a rate roughly equal to the passenger 
rate, more than offeet their total expenses. This was an important milestone in the 
h istory of air trans!1ortation, for it indicated a successful policy on the part of the 
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Government and successful management by those companies which bad r eached the 
much desired point of relative self-suffi ciency. 

Throughout the war the a ir lines were fin an ially t rengtbened by mili ta ry con
tract work plus abnormally high load factor ·. In both the CAB ::~ml the a ir li ne it 
was believed that a greatly increased demand for a ir tra ns por tati on in the postwar 
years would continue thi s trend toward elf- ·uffi cien ·y. Th e cl iffie ul ti e in whi ·h the 
air transport industry now find s itself can be t ra1·er1 prim ari ly to OYe r- cxpan. ion 
based on the mistaken assump tions of postwar tra ffi c. 

Although some air line problems of 1947 may eli iTer f rom tho. c of the prewar 
period, th e over-all s ituation is the . ame : The r e,·cnue from pa ·: engc c and c: a rgo, 
plus a r evenue for the carriage of the mail roug hly equ a l lo the pa · ·l'ngcr rat . will 
not support the operations of 111any of the companies. If they a rc to continu in 
operation and start again up the ladder toward ·elf - uffi ci ncy the Go,· nu nent 
will have to increase the mail rates. 

There is no need to change the law in this r espect. It already is drawn to cover 
exactly such a situation. 

The method of determining mail paym ent f or sub idizcd carriers under the Civil 
Aeronautics Act of 1938 ·was developed by the Civil Aeronautics Boa rd a fo llows : 
On the basis of estimates made by an air line and by the Board s staff, the Civil 
Aeronautics Board determined the probable future incom e to the line f r om the ca r
riage of passengers and property. It likewise dete rmined the probable over-all cost 
of the operations. Such a cost fi gure invariably excreded th e estimated nomnail 
revenues. The mail rate then was ~et at a fi g ure whi ch provided cnoug l.J additiona l 

- income to close the gap between nonmail r evenues and cxperr c: in cu rr ed und r 
honest., economic and efficient management and to leave ~ o ,ll e t l.ri ng o,·er as a p ro fit. 

By "subsidy" is meant the payment to an air line f or the carr iage of mail of a 
sum greater than that to which the carrier would be cnti tll'd fo r t he simpl e p ' t'

formance of this fun ction at a service rate on a str i t l:v business bas is. The excess 
of payments aboYe the "service" rate is a subsidy, ~r as de;:;cribed in the Civil 
Aeronautics Act, a "need" payment, based on the need of the air line f or finan ial 
assistance to balance its expenses with its revenues and earn a reasonabl e profi t. 

As noted above, in the early days of the war certa in lines r eached a stage where 
mail payments could be based on a rate roughly equivalent to the passenger Ta te. 
Since that time there have been two principal ways of paying for the carriage of 
mail. Ton-mile payments have been made to r elatively self -suffi r ient carriers ; plane
mile payments have been made to other carriers considered to be in the " neerl" class 
and therefore requiring higher mail rates. In either case, if the carrier bas f ound 
that the rate does not in fact enable it to cover its exp enses, it may p etition the 
Board to increase the rate. When the Board has examined the new facts it may fix 
a new future rate. The Board may and usually does then also set a retroactive r a te 
back to the date on which the carrier petitioned for a rate increase. 

In the case of the international carriers, the Board has followed a slightly differ
ent practice. It usually fixed an avowedly temporary, experimental rate and then, 
in the light of experience, adjusts thi s rate to meet the actual needs of the carri er 
over a past p eriod of a year or more. The rate conti1mes to he a temporary one un
til such time as the Board f eels expel.'ience is sufficient to errabl e it to fix a p enna
nent rate, if necessary r etroactive to the date of t he orig inal p etition. 

Recently the Board has modified somewhat the usual f orms of domestic mail p ay
ment for certain carr iers in special distr ess. In gr ave emergencies such as exi s ted 
during the winter of 1946-47, the Board sets an emergency rate without taking its 
usual carefu l consid eration and then siar Ls a careful scrutiny of t he j ustifi cation of 
the expenses of the companies to make sure that the gap between nonmail revenues 
and expenses is not due to uneconomical, inefficient, or dishonest management. 

The task of mal{ing the estimates necessary to setting a mail rate is a difficult one 
almost always involving disagreement between the claims of the interested air line 
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and the Government official who must be concerned about the public C.."'l:penditure of 
funds. 

\\' e con ider that direct Government financial aid to commercial air lines is fully 
justified on g rounds of national security and economic welfare. We believe the air 
transpor t y tcm of this country can, with such aid now, become self-supporting in 
the f utun. We are convinced t~at any impartial investigators of air transport 
would endOI-e the u e of public funds to obtain such a sound air transport system. 
This means the continued g ranting of subsidies to air lines for an additional period . 

• • • • • 
Mean mu t be found to decreas e the time necessary for the Civil Aeronautics 

Board to process rate cases. We believe that the transfer of safety functions out 
of the Board, an increase in the Board's staff, and an increase in the number of 
members in order to make pos ible a special division of the members focusing their 
attention primarily on rate cases are therefore desirable. These are recommenda
tions in Se tion V of the report. 

It is not only necessa1-y that the Board act quickly in determining air mail rates 
but that it grant enough 1.nail pay to keep all the lines in business to the extent re
quu·ed by the public interest, provided theil· difficulties are not due to dishonest, 
uneconomical or inefficient management. This can be done at a total cost that ap
pears reas onable compared with other Federal expenditm·es for aviation purposes. 

It has been suggested to us that a di,ision in the air mail pay be made to show 
bow much of the pay is for service rendered by the airline and how much is for sub
sidy. We see no advantage now in disturbing a practical "orking situation. It is 
desirable, however, for the Civil Aeronautics Board, in cooperation with the Post 
Office Department, to study the cost of air mail service with a view to the future 
when most air lines will be able to operate without subsidy payments. It is to be 
expected that, as the Civil Aeronautics Board develops new methods of cost account
ing in determining fair and reasonable rates for the caniage of passengers and 
property, it also will develop cost standards applicable to mail carriage. 

When the Civil Aeronautics Board made temporar-y upward adjustments in mail 
payments for certain carriers in financial difficulties in the spring of 1947, at the 
same time it wisely initiated field investigations into the efficiency and economy of 
those carriers. It is admittedly difficult for any Government regulatory agency to 
determine whether the management of a particular company in any field is in fact 
efficient and economical. Yet such a requirement is imposed upon the Board by the 
mail rate provisions of the Civil Aeronautics Act. 

It has therefore been suggested to us that standard operating costs for various 
types of services be developed by the Board. These standard costs would be kept 
current with changes in the general price level by frequent adjustments to conform 
to an indush-y cost index. Components making up the index would be the major 
items which enter into air-line costs. The standard operating costs could then be 
used as yardsticks on which "need" air-mail payments could be based. With such 
yardsticks, "need" mail payments could be made more quickly and bear a closer 
relation to efficient and economic operation. 

We have considered this proposal and believe that it might have substantial ad
vantage to all air lines. The Board might well be able to keep a closer check on 
efficiency and economy of air-line operation. We realize that the Civil Aeronautics 
Board has considered similar proposals. We recommend that the Board give this 
problem further study and investigation. 

A suggested financial aid to the air lines would be the carriage of first-class mail 
by air where delivery would be expedited. Domestic air-mail volume for fiscaJ 1947 
amounted to an estimated 33,000,000 ton-miles. The Post Office Department has 
estimated an additional 146,000,000 ton-miles of domestic first-class mail which 
movement by air would expedite. The institution of a policy of moving first-class 
mail by air whenever the postal service would benefit thereby would increase the 
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volume of air mail by something over eight t imes in pounds and over fi ve t imes in 
ton-miles. The bene(its to the. a ir li nes by giving them thi t raffi c, e\·en if a large 
amount were carried at "service" mail r ates, ar e obvious. For during the same 
period, total mail r evenue to the domestic carr iers amounted to a li ttle over 
$21,000,000. 

We do not believe, however, that provision of traffi c to the a ir li ne is the major 
criterion in advocating the movement of fi r t-clas mail by air without urcharge. 
Rather, the test as to what first-class mail shall move by air . hould be the bes t 
ser vice to the publi c. And it is obvious that long-haul mail can often be handled 
fa ster by the air lines than by surface carriers. 

The Post Office Depar tment estimates a loss of appr oximately $5,000,000 to do
mestic surface carriers if fi rst-class mail were to be carri ed by the air line when ,·er 
such handling gives faster service. The taking of a large ' olu me of fi rst-clas mail 
now handled by surface car r ier · and g iving it to the a ir lin s woul d not be di cri mi
nating against the surface carr iers if the service to the public were better. The 
question raises, however , the over-all p roblem of the dependence of a war effort on 
all f orms of transpor tation. We have not gone into that p r oblem but anticipa te 
that the Congress will do so. 

The Congress will undoubtedly also consider the fact that carrying first-class mail 
by air without surcharge, whenever delivery can be exp edited ther eby, will involve, 
according to Post Office figures, an additional cost to the Government of some 
$96,000,000. This loss would come f rom a decrease in the p r esent profi t made on 
first-class, 3-cent mail, a profit which now subsidies the carriage of other classes of 
mail. 

We understand that the Post Office Depar tment has now under way studies of the 
cost of inaugurating air p ar cel post on both domestic and in ternational air r outes. 
Our r ecommendat ion is that the step of carry ing by a ir all fi rst-class mail which can 
be expedited ther eby and the step to p ar cel post ser vice by a ir not be taken until 
the air lines achieve a satisfactory r egularit-y status. At that t ime we r ecommend 
that the Congress should give most serious consideration to these proposals. 

Safety and Regularity 
W e have not gone in to the t echnical aspects of saf ety because the President's 

Board of Inquiry on Air Safety, appointed June 15, 1947, has been in tensively 
studying the problem. We do, however, wish to make a few comments on this im
portant subject. 

In section V of this r eport, we r ecommend the establishment of an Air Safety 
Board . 

The question of safety in commer cial aviation is of prime importance, not only 
because of the importance of human life but because of its psychological effect on 
traffic and the effect of traffic upon the self-sufficiency of the air lines. Air line 
travel is, in fact, far safer than the public believes. The increasing size of planes, 
with the r esultant increase in number of passengers killed in any one accident, has 
incr eased public anxiety out of all proportion to the actual conditions of saf ety. 
The disproportionate amount of publicity inevitably given air line crashes gives an 
unwarranted impression tha t air line travel is basically unsafe. S tatistics on sched
uled air -line operations comp iled by the Civil Aeronautics Board show that the 
the chances of f atali ty in terms of passenger miles flown are very slight. 

Normal competitive business factors, between manufacturers and between air lines, 
as well as the pressures of traffi c upon equipment, r esult in a strong tend ency to put 
new planes into service as quickly as possible. In spite of this, new planes have 
been put through long and car eful test p eriods. It is our belief, however, that 
events have proved that these p eriods have not been long enough. 

We r ecommend that new types of transport planes be operated r egularly on non-
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pa en.,.er chedule for a specified mileage before pas engel'S are ca1Tied. The pe
riod hould be ufficiently long to permit mechan.ica,l or design weaknesses to 
become apparent under normal operating conditions. We suggest that the test a ir
plane be operated day by day on cargo and air-mail runs over approximately the 
same route and u ing the same airports a they will later be flown in passenger use. 
We realize that both the manufacturer and the air line buying a new type of plane 
have flown the aircraft for long period prior to its use in passenger service. But 
such flights are u ually made with pecial crews, under special conditions, and \'iith 
special maintenance. \Ve are aware that it may· be expensive to follow our recom
mended practice. The te t planes may be operated at a relatively low load factor 
and income wiJl nece ariJy be les- than if the airplane is carrying passengers. 

We are al o oncerned over the lack of consideration for safety that has been 
shown by some contract carriers. 

The fact that the Civil Aeronautics Board doe not hav economic r egulatory con
trol of ontract carriers means that the Board has no officia l record of their activi
tie . Often the Board's first consciousness of the existence of a cllarter operation 
over which its afety r egula tion do apply i when uch accidents as that of the 
Bermuda Sky Queen or of Page Airway call public attention to the operations. We 
are confident that the Civil Aeronautics Board is endeavoring to take all possible 
steps to eliminate hazardous accidents among contract operations. Its effectiveness 
in this regard will ·be greatly increa eel if it is given the economic control of sucll 
carriers \Ve recommend below. 

ext in importance to increased safety on the air lines is an increase in regularity 
of service. 

Air tra>el will never be mass transportation until people are reasonably certain 
that they can depart and arrive on schedule. An illustration of unreliability in good 
weather is afforded by the figures from an air line flying in and out of New York 
City in June 1947, which was a good-weather month. This air line offers over-all 
service considered to be among the best in the country, yet of planes arriving in 
New York, 89 percent were late and 46 percent of all airplanes were delayed more 
than 1 hour. Forty-one percent of all airplane departures from New York were 
late, and 16 percent were over 1 hour late. The steady traveler, most often a busi
ness man with appointments to maintain, bas learned from bitter experience that 
his plane wiJl arrive on time about once in ten trips and will depart on time even 
less often. 

Delayed departures a re often as irritating as late aiTivals. It is irksome to pas
sengers to make a great effort to get to the airport 20 or 30 minutes before scheduled 
departure, a practice recommended by the air lines, only to wait an hour or more 
for the take-off. This is especially true on early morning flights. 

It is equally irritating for the passengers not only to arrive at their destination 
hours late but sometimes to arrive at alternate airports which are often miles away 
from the intended destination of the particular flight. Problems of cancelled flights 
or the using of alternate airports, however, will not be solved until safe all-weather 
flying has been achieved. 

For safety and regularity on the air lines a basic requirement is a Nation-wide 
system of air traffic control, navigation, and landing aids. The Federal Government 
bas, for many years, built and operated navigational faciJities and emergency land
ing fie! ds. 

We consider that adequate airways and airports coupled with ground aids for 
traffic control, navigation and landing are so important to the preservation of our 
air transport system that the Government must continue to be responsible for de
veloping, installing and maintaining a thoroughly adequate network. The F ederal 
Government must accept the financial burden until the users of these aids are in a 
financial position to pay their fair share of the costs. 

All-weather flying will not be achieved until adequate instrument landing systems 
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are installed and operating at a majority of air line stops. Technical knowledge in 
the field of electronic aids for aviation is far ahead of actual practice. Systems haYe 
been developed which would go far toward increasing reliabili ty and safety. 

The Civil Aeronautics Administration has already installed improved-type radio 
and high intensity lighting facilities at a considerabl e number of air fi eld . But the 
program has only been started. The CAA estimates the cost of new construction of 
air navigation aids, air traffic control and land ing aids over the next 5 fi cal years 
as $190,000,000. The estimated annual cost of maintenan ce and operation for an 
integrated network of aids will cost $100,000,000 p er year, beginning wi th 1953. 

Before the Congress can be expected to appropria te these large sums, the various 
interested private groups and r esponsible Government agencies must r each agree
ment on a common system of landing aids for immedia te installation which will 
adequately serve both civil and military needs. Such agreement is nmv ·being sought 
by a 'technical group of experts, the Radio Technical Commission for Aeronautics, 
at the special request of the Air Coordinating Committee. As soon as agreement has 
been reached, the Executive Branch of the Government should request the Congress 
for fund s to carry out the necessary air traffic control, navigation and landing aids 
programs. 

Equally important is early agreement on r esear ch and development progr ams in 
the field of electronic aids to aviation, which will insure that the means of handling 
traffic will keep pace with the steadily increasing traffic. The Research and Devel
opment Board is now engaged in exploring the types of research and development 
in electronic aids which will have application to both military and civil aviation. 
The work of this Board should be expedited and should be coordinated with the 
long-range program on electronic aids, now being developed by the Radio Technical 
Commission for Aeronautics under the policy direction of the Air Coordinating 
Committee. 

Larger expenditures for electronic aids to air traffic control, navigation, and land
ing will do more than anything else foreseeable today to build the air lines toward 
economic self-sufficiency. They will also materially bolster certain phases of the 
national defense. A carefully worked out program for these aids together with its 
rapid implementation bas become a top priority for civil air transportation. 

We believe that Government money can be spent more productively on the means 
for increased regularity of operation than by incr easing subsidy payments to sup
port additional competition in the present air-line system. 

The question of dependability with safety is not exclusively a domestic matter. 
It affects the international operations of our air carriers as well. Testimony bas 
been submitted which shows that aviation communications and electronic aids are in 
a very unsatisfactory state on most of the international routes now in operation. 

-We have investigated the "joint support" program of the International Civil Avia
tion Organization. Under this program each nation whose air lines expect to use a 
facility outside its own territory which is not being constructed by the state where 
the facility is found to be required, contributes to the cost of its establishment and 
operation in proportion to the use made of the facility. It was under this program 
that the nations flying the North Atlantic agreed on the Ocean Weather Stations 
Program for that area of the World. We believe that the "joint support" program 
of ICAO provides the best and fairest means of insuring the installation of adequate 
aviation aids along the routes of the world, and accordingly recommend that the 
Congress appropriate funds necessary to permit the United States to participate 
fully. 

Airplanes are often late in clear weather due to congested airports. Airports at 
large centers of population are not adequate for handling air traffic at peak periods. 
Although the Civil Aeronautics Board might be blamed in part for authorizing more 
air lines into these airports than can be handled, the solution for this phase of the 
problem lies in the hands of the local governments. In cities where existing airp01·t 
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facilities are inad equate to handle gro" ing traffic, local government action, plus 
Federal aid under the Ai1·port Act, can and mu_st remedy the situation. It is obvious 
that the ation s aiTport sy tern must be improved if we are to ha\e a larger fleet 
of commer ial ail·planes in daily operation. Specific recommendations on the· Fed
eral Airport program are made below. 

As discu ed above, the Government can and should do much to improve regu
larity of eni e on the air lines. But the au· lines themselves have contr·ol of a large 
share of their O\\ n de tiny. They can improve their operations to make air travel 
more attractive to the public. They aTe now can-ying many empty seats that could 
be IDled if their ser vi e were better. 

In the inYestigations of the Commission an interesting fact came to light . It 
developed that neither the Civil Ael'onautics Administration nor the Civil Aeronau
tics Board keeps r ecords of air line regularity, nor were they, on request, able to 
supply them. Nor do many of the au· lines themselves keep more than fragmentary 
statistics on this subject. 

ow that air travel is accepted as a standard form of tr·ansportation, passengers 
are deeply critical of delays and the whole matter of public dissatisfaction and lack 
of confidence in the air lines touch_es everyone's pocl;l:etbook because it can directly 
affect sub idy. We have been given estimates of millions of dollars which the air 
lines have lost because of flight cancellations and iiTegularity in general. 

Economic Regulation 

Domestic 7·oute patten~.-Tbe problem whether there is too much or too little coin
petition in OUl' domestic air-tr·ansport system involves not only the question of new 
entries into the field and competitive extensions of the routes of existing companies, 
but also the important question whether combination of existing companies should 
be encouraged or prevented by the Board. 

We r ecommend that the Civil Aeronautics Board defer for a short time decisions 
in new route certification cases. This should not be confused with a freezing of the 
present route pattern, which would certainly be undesil·able. There is, however, a 
widespread confusion as to the principles which guide the Civil Aeronautics Board 
in its route determinations. A body which is under the constant pressure of daily 
decisions of case after case cannot accomplish the ca1·eful planning which the devel
opment of a national route pattern demands. The present air transportation system 
has not developed as expected before and dlll'ing the war. There is need for a 
comprehensive survey of the present situation and the development of a more co
hesive philosophy. The resulting clarification of policy should bring about accelera
tion of subsequent route decisions. 

As a part of such r eview, if the Board should find any routes no longer now 
required by public convenience and necessity, it should use any present legal powers 
such as suspension or reduction of "need" payments to reduce the effect of any 
errors Ul the present sy.stem. This appears preferable to causing instability in the 
industry through granting to the Board the right of outright revocation of routes. 

If it is found that the Board is unwilling or unable to develop a more clear-cut 
plan for an over-all domestic air transport pattern, the Congress should give serious 
thought to giving over-all planning functions of route development to the Secretary 
of Civil Aviation recommended in Section V. We have bad testimony from some 
of those interested in Government organization and procedure that such a step is 
now desirable, but we are much impressed with the difficulty, both practical and 
theoretical, in breaking apart this function from other Board functions, and pro
pose that the Board be given ample opportunity to develop a thoughtful, over-all 
approach to the problem before such action be taken. 

Contmct can·ie1· t·egltlation.-A contract carrier in any form of transport can 
operate when he wishes and renders his service by specific contract with a shipper 
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or group of shippers. The contract carrier has less responsibility than a ommon 
carrier and is normally subject to more competit ion. A common carrier of goods or 
people holds himself out to ser ve th e public a t large a nd bas ma ny r espo n ibili t if! to 
the p,ublic. In return for undertaking these obligations it has been eustomar) for 
the Government to grant to the common carrier a limi tation on the amount of com
petition from other common carriers in his field . The Cong ress fo und it ncces ary 
to give the Interstate Commer ce Commission control of both common and contract 
motor carriers. In contrast, a lthough the Civil Aeronautics Boar d has econom ic con
trol over common carriers, it has no such control over contract ca rri ers. This is t rue 
in spite of the fact that competition between the two types is often intense. 

When the Civil Aeronautics Act was passed the volu me of bu ines done by con
tract carriers was small a nd few carriers were engaged in contract operation except 
those who had qualified for common carriers status before the Civ il Acronauti ·s 
Board. 

Much of the development of a ir cargo over the past 2 yea r, is due to t he aggrc ·
sive and cap able management of certain contract cargo carriers. Unfor tunately, 
some passenger contract carriers have misrepresented their en ·ices, and ha,·e op
erated illegally as common carriers. Disregard by some of these con tract ·a rTier
of the responsibility and duty owed to the public by a ny carrier for hire tend to 
iiiscredit all carriers in the eyes of the traveling and shipping publi c. 

We believe that the economic r egulation of contract ca rriers is nece :ary to pre
vent unstable conditions in the air transport fie ld similar to those in the motor ca r
rier field prior to the Motor Carrier Act of 1935. The diffi culti es encoun tered by the 
Civil Aeronautics Board during the past 2 years as regards contract carriers i · ade
quate evidence that the Board should be given the authority to regulate all types of 
carriers for hire. There should of course be adequate provision in any new legisla
tion to protect legitimate contract canier rights of currently operating contract air 
carriers, including those now operating under CAB r egulation 292.1 and tho e op
erating under regulation 292.5 if their present r equest for full common carrier 
status is denied, just as was done for contract motor carirers on adoption of the 
Motor Carrier Act of 1935. 

Furthermore, until the Civil Aeronautics Board is given the authority to promul
gate and enforce economic regulations over contract carriers, the Board will con
stantly be placed in the embarrassing position of having littl e or no infor mation on 
the services performed by such operators. 

Air ca1·go development.-The .question of air cargo development has been widely 
discussed. The issues appear to be two: (1) Should the potential market fo r air 
cargo by common carriers be spread among more lines than now exist in the cate
gory, and (2) should there be subsidy stimulation of cargo carriage by common or 
contract carriers, or both 1 

Property carried by air has increased strikingly sin ce the end of the wa r al
though there has been some carriage of property by air as long as t her e h as been 
air transportation. It was slowly and steadily growing in the period just befor e 
the war. Several factors account for the fact that since the war more a ir cargo 
has been carried by noncertificated carriers than by certificated carrier s. 

One was the necessary concentration of the certificated lines on handling 
passenger traffic which was overwhelming their equipment. This r equired the 
concentration of management upon tha t problem and the use of available finan cing 
for the building up of the passenger fleet. Another factor was the existence of 
large numbers of militar y surplus cargo planes available at low cost and on easy 
t erms from the War Assets Administration. 

A third factor was the large number of men who started and operated air cargo 
lin es and developed traffic ; but a t r ates too low to cover their costs of operation . 
Th eir activity created an increasing consciousness in the shippers' minds of the 
possibili ties of a ir car go service. Yet another factor was the aggr essiveness and 
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la ing power of a few of the more rugged organ izations which entered the an· 
cargo field. 

aro-o operation by noncertificated lines were carried on a contract earner 
operation . The certificated carri rs gave onl ) their econdary attention to the 
in ·rea . of a ir carao. W ith the rea lization that po twar pas enger business was 
not going to be as great as bad been expected, and with the striking r esul ts of 
agares ive management on the part of ome of the contract operator s becom ing 
evident, th cert ifi ca ted air-l ine managements, while bedeviled with organ ization 
and ·afet) problem , never tbele s began to turn 'vith more and more energy to 
the develo1 ment of t he cargo busine s. 

In reaard to the fir t i ue ( ·preading air cargo among mor e lines t han now 
exist a common arr ier ) as we have said above, most common carr ier a ir lines 
certificated for the carr iage of passenger , property, and mail, after a steady 
progre ion toward elf-sufficiency from 1938 to 1946 have suffer ed a m·ious set
back. Our major p robl em i to get them tarted on e aga in up the ladder tov. ar d 
self- u fficiency . To advocate at th i time the entry into this field of a large num
ber of new car riers '1\0uld cer ta inly seem to postpone rather than ha ten the 
attainment of uch a tate. 

The ivi l Aeronau tics BoaTd ha faced th is p roblem of the economic num ber of 
ompanies ince 1938, in r egar d to the carriage of both passenger s and proper ty, 

although th problem has onl y recen tly been focused in the direction of pr oper ty. 
The basic que tion to be decided by this Boar d is whether the public convenience 
and nece ity require that addit ional service be supplied and if so whether it 
shoul d be uppl ied by expanding the sen ice of existing lines or by letting in addi
tional arriers. This is exactly the kind of problem fo r which the act of 1938 has 
p r ovided a Ci' il Aeronautics Board and it is cer ta inly not for this Commission to 
r e ·om mend the decision. 

'\'V e do e::qn·ess our belief, however , that in deciding on cer t ificates for new 
cargo operations, t he Boar d should avoid impair ing the soundness of the existing 
air-tr anspor t system by spr eading the present and potential traffic among too 
many . eparate carriers. If the Boar d finds that the public com enience and neces
sity does require some ad ditional common car r ier oper ators, we hope that it will 
give weigh t to the records buil t up by any of those contr act oper ator s that have 
proven their ability to operate economically and efficiently and now desire com
mon carrier status. The Board will also undoub tedly give serious consideration 
to the suggestion that cer tification for cargo operations should app ly between and 
within specified ar eas rather than between fixed terminii . 

In regard to the second issue r aised above (a subsidy stimulation of cargo 
carriage), we feel that the only excuse for the subsidization of cargo carriage by 
a ir at this time would be to develop a fleet of car go planes to act as a military pool 
for emergency use. One way to meet the mili tar y need would be for t he ser vices 
to buy the a ir tr anspor ts they need in the same way that they buy combat air craft. 
Congress may decide not to appropriate money f or this purpose and may pr efer 
to ob tain r eplacemen ts and addi t ions to the pr esent military transpor t fleet 
r eser ve, through subsidizing the carriage of cargo by ail' . If it chooses the latter 
method, it will undoub tedly weigh the effect such a course would have on other 
for ms of t r anspor t since it migh t well r aise the possibility of a subsidy of r educ
tion in taxes to t hese f orms to make possible the r eadiness fo r war loads on such 
transpor tation. The problem of building up a pool of mili tary transpor t planes in 
commercial use seems to warrant a mor e coor dinated study of the number of 
t r ansports needed, the potent ial commercial cargo traffic, and the possibly subsidy 
cost to the Governmen t th an has been carried on by the armed services, the De
par tment of Commer ce, and the Civil Aeronaut ics Boar d. vVe r ecommend that the 
p r oblem receive the immedia te a ttention of the Air Coordinating Commi ttee. 
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Witness after witness has testified to the difficulty of obtaining the amounts of 
private capital that are needed to develop new and advanced types of airplanes. 

The soundest way to build up a pool of cargo planes for an emergency is to 
develop a cargo plane that can operate on a profitable basis. We are recommend
ing the creation of an Aircraft Development Corporation whose initial and pri
mary task could be the development of an all-cargo transport airplane. Such a 
plane would of course have to be useful to the military; but it should be designed 
primarily with a view to economic commercial operation. A descript ion of the 
proposed corporation is given in section V of this report. 

Feeder air lines.-A complicated problem facing the Civil Aeronautics Board is 
that of the feeder air lines, a term popularly used to apply to an air line operating 
a local service with frequent stops at intermediate centers of population. 

The chief objection to these local service air lines is their potentially high cost 
to the Federal Government. Their costs vary widely with different regions, de
pending upon the adequacy of surface transportation. Some regions h ave topo
graphical features which make the surface connections between cities unsatisfac
tory. In these areas there appears to be a need for local service air transportation 
and 'we believe that feeder air lines in such places are desirable for the full 
development of the national air line network. 

There is a real need on such routes for proper navigation and landing aids, and 
adequate airport facilities. In carrying out its airport and electronic aids pro
grams, the Federal Government will undoubtedly pay adequate attention to the 
needs of population centers served only by local service air lines. 

In granting feeder air-line franchises, the Civil Aeronautics Board has done so 
on a 3-year experimental basis. Feeder-line officials appearing before us have 
pointed out that the 3-year period does not give them enough stability to permit 
sound financial and other planning. 

We recommend that the experimental period for existing feeder air lines remain 
for the present at 3 years, unless it becomes evident that this period can be ex
tended without burdensome cost in mail pay. Then, and only in that case, it 
should be extended, even if the initial testing period has not been completed. We 
also recommend that new certifications, if any are found to be required by the 
public convenience and necessity, be made for 5 years. 

Surface carriers in air transpor~ation.-The question of whether or not surface 
carriers, such as railroads, buses, and steamship lines, should be permitted to 
enter the air transport business is an important policy matter. There are differ
ences of opinion as to the intent of the 1938 act. 

We recommend that the Civil Aeronautics Board prevent the control by surface 
carriers of the United States air transport system or any important segment 
ther~of. We believe, however, that individual progressive surface carriers, de
sirous of developing air transport as a part of a coordinated service, should not 
be automatically prevented from such action simply on the grounds that they are 
surface carriers-as now appears from the record to be the case. We recommend 
that the Congress enact legislation clarifying these two points. 

Air line finance.-The air lines have traditionally operated on low working capital. 
Moreover, current assets accumulated during the war years were depleted by the 
purchase of new airplanes and by operating losses. 

Loans secured by equipment are difficult to obtain in the air transport field. 
Railroads are able to secure financial aid to buy new equipment through the sale 
of equipment trust certificates at low interest rates without restrictions on their 
operations or finances. It would be desirable if the equipment-trust method of 
financing, so successful with railroads, could be used for the purchase of air 
transport equipment. 

Three legal obstacles, however, must be overcome before this method can be 
made effective. Th ese are: (1) Federal recordation of engines, propellers and 
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major spare par t , similar to the present recordation of aircraft; (2) clarification 
of the liability of the trustees of equipment trusts for damage done by aircraft; 
and (3) assrn·ance that creditors having equipment liens can obtain immediate 
possession of the equipment in event of reorganization, similar to that now ap
plicable to r ailToad equipment under section 77 (j) of the BankTuptcy Act. 

In addi t ion nited States air lines operating the international routes are faced 
with the difficulty that in many cases foreign laws are not uniform either aDfong 
themselves or with American law conce-rning the rights of lien holders on aircraft 
used in international operations. 

These legal obstacles should be removed as soon as possible. It may be that the 
private market for aircraft equipment-trusts will never reach the high credit 
tanding now enjoyed by rail equipment trusts. Every effort should be made, how

ever , to make aircraft equipment-trusts salable in the private investment market. 
The elimination of these obstacles would hasten that accomplishment. 

Studies are now being made with a view to making recommendations for legis
lative action by the Federal Government and the states to eliminate these domestic 
legal obstacles. It is recommended that the Department of Commerce take the 
lead through the Air Coordinating Committee in developing an agreed legislative 
progr am to eliminate these domestic impediments to the sale of aircraft equipment 
trusts. 

For aircraft engaged in operations abroad, an international convention to make 
uniform the rights of lien holders has been drafted for presentation to the next 
assembly of the International Civil Aviation Organization. We recommend that 
the United States Government press for adoption of the convention and promptly 
ratify it thereafter. 

It has been suggested by members of the Civil Aeronautics Board that they be 
given authority to pass upon air-line financing. The Interstate Commerce Com
mission now has the duty of approving or disapproving secrn·ity issues of rail
roads as does the Maritime Commission for subsidized shipping lines. The public 
utilities commissions of the States in many cases have similar authority as to the 
security issues of public utilities. The Securities Acts of 1933 and 1934 give to 
the Securities and Exchange Commission the duty of considering security issues 
in the interest of the investing public. 

It has been argued before us that unsound financial planning has played a part 
in contributing to the difficulties of the air lines today. It may be that the absence 
of legal control over air-line financing is a gap in our regulatory system which 
should be filled. 

However, any authority which the Bo&·d might be given over air-line financing 
would have to be applied with great expedition. In another part of this report 
we have made recommendations aimed at facilitating a speed-up in Board proce
dures. If, as a result of the carrying out of these recommendations or for any 
other reason, the Board does reach a point where it is in a position to handle 
its present duties expeditiously, consideration should then be given to the question 
of conferring the desired authority upon the Board. · 

International Air Transport 

Competition vs. monopoly.-We agree with the present Civil Aeronautics Board 
policy which favors limited competition among American operators on inter
national routes. We have studied the testimony before the Interstate and Foreign 
Commerce Committee of the House of Representatives in the spring of 1947, in 
which both sides of the issue were exhaustively presented. The Commission has 
also heard testimony from those advocating one international air line instead of a 
number of lines operating abroad. 

Some forecast that we shall carry less and less international traffic through 
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inability to compete with low-cost, heavily sub idized, foreign air lines and that 
we sha lJ be driven from the skies, as our l\Ierchant Marine wa. once driven from 
the sea. vVe do not agree with this pessimism. V\ e believe that our international 
operators should receive such Government aid as will permit them to compete 
effectively with their foreign rivals. American techn ical and managerial ability, 
plus the spur of competitive effort, should win for them a ubstantial share of 
the world's traffic. The policy of regulated competition that has assured the 
development of our domestic air lines should be fo llowed in our international 
system. Present competition seems only adequate to provide the desired incentive 
to management and a yardstick for comparison between American carriers. 

Several of the most important certificates granted by the Civ il Aeronautic 
Board for international operations are temporary and will expire in 1952. At that 
time there should be a complete review of the entire international competitive 
picture. There is no evidence now that an earlier appra isal is either necessary or 
desirable. 

R est1-icti,ons on t1·aveZ.-International air travel can reach its f ull est development 
on ly when governments have taken steps to do away with or improve the restric
tive conditions which now exasperate the passenger. Requirements for the issu
ance of. passports and visas; customs rules, and public health and quarantine 
regulations must be greatly simplified subject to proper security r egulations. Our 
own Government is and has been one of the chief offenders in imposing burden
some regulations. Full support should be given to the efforts of the Air Coordinat
ing Committee to eliminate obstacles to international trade and travel by a ir 
created by our own laws and regulations, and to the work which the International 
Civil Aviation Organization is attempting in the same field. 
Exect~tive agreements vs. t1·eat-ies.-Past experience has proven that executive 

agr eements are better than treaties for covering international air transport righ t . 
It is only because the Department of State, working closely with the Civil Aero
nautics Board, effectively negotia.ted bilateral agreements with some 34 nations 
that we have a world-wide pattern of operating rights. These agreements came 
jnto effect upon signature, thus permitting immediate inauguration of services. 
Treaties would have required ratification in most insta-nces by the legislative 
bodies of the two signatory states. The inevitable delay in getting the ratification 
of 34 treaties would have kept our air lines out of action so long that foreign 
competitors would have had a commanding leadership from the start. Due to 
prompt action on our part, that leadership is now ours. 

Because of changing conditions, it will almost certainly be necessary to amend 
the existing agreements with various countries from time to time. We should not 

_ incur the risks we would run from delay if these agreements were in trea ty form 
and could be amended only by the treaty process. 
Inten~ational 1·ights of opemtion.-The Commission has seen with regret the 

failure of the International Civil Aviation Conference at Geneva to agree on a 
multilateral treaty covering rights and obligations in international air operations. 
We feel, however, that agreements should not be sought a t the cost of abandoning 
the so-called Bermuda-type provision in regard to the right to carry passengers 
between any two foreign countries on a route. 

This right, known as the Fifth Freed.9m, appears essential not only for the eco
nomic operation of our international carriers, but also for the widest development 
of air transportation. Unreasonable restrictions on traffic would adversely affect 
all long-haul international carriers, and would hamper that full expansion of 
world-wide air commerce which modern aviation can do so much to promote. 
While for a few nations such r estrictions may appear temporarily advantageous 
to their national air lines, in the long run these restrictions will react against the 
best interests of those nations along with the rest of the world. 

We feel that there should be no change in our · present policy of exchanging 
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operating r outes hTough execut ive bilateral agreements, and fixing universal 
ta ndard of practi e and procedru·e through multilater al treaties. 

Economic co nt1·ol needed.-The Civil eronau tics Act of 193 gives the Civil 
Aeronau tics Board control OYer a ll ty}Jes of domestic tr affic r ates. Similar contr ol 
o,-er in tern ation al r ate i cou p icuous by i ts absence f1·om the act. The volume 
of traffic and the number of ni ted States flag carriers emplovecl in carry ing that 
tra ffic haYe in r eased gr eatly. With the present lack of specific authority over 
internationa l ra tes the Civil Aer onaut ics Board cannot control the ra es set by 
fore ig n a ir a rriers permitted in to this coun try under r eciprocal agreements as 
effective ly a· i de irable. We ee no va lid r eason why rate control is not just as 
necessar-s in international opera tions as in domestic operations. The Executive 
Branch of the Government has committed itself, under the Bermuda and other 
bilater al ail' t ran port agreement , to use its be t effor ts to obtain direct authority 
over international r ates f rom the Congress. We recommend that the Congress 
comply with the Civil Aer onau tics Board r equest that it be given authority over 
all in ternat ional r ates. 

T he con trol of con tr act cal'l'iers operating in ternationall) poses especially 
difficul t problems. At the present time, the Civil Aeronautics Board has no control 
over nonscheduled and con tract foreign carriers entering this country. The only 
r equirement f or the en try of these carriers is a permit issued b:; the Civil Aero
nautics Adm inistr a tion under the r eciprocal provisions of Section 6 (c) of the 
1926 A ir Commer ce Act. 

The extension of Civil Aeronautics Board economic regulation to cover all 
carrier s for hire as recommended above would permit the economic regulation of 
all types of carriers by air operating into or out of this country to be centered 
in the Civil Aeronautics Board. However, the status of nonscheduled and contract 
carrier s operating internationally still needs clarification. Article 5 of the Con
vention on International Civil Avia tion states that aircraft not engaged in sched
uled international air services and carrying passengers, cargo, or mail for hire, 
shall have complete traffic rights subject only to regulations, conditions, or limita
tions as any State may consider desirable. At the present time, no agreement has 
been r eached among the countries adhering to the convention on the meaning of 
this article. We r ecommend that our Government Ul'ge au early clarification with 
respect to the interpretation of Article 5 of the Convention ou International Civil 
Aviation so that ther e shall be clearly established legal status for nonscheduled 
and ch ar ter flights, operating internationally. 

Taxation 

Air lines engaged in interstate commerce operate in many taxing jurisdictions_ 
They ar e thus subject to multiple taxation which may well r esult in burdens on 
interstate commer ce. The Congress, realizing this situation, adopted Public Law 
416, Seventy-eighth Congress, second session, pursuant to which an investigation 
was made by the Civil Aeronautics Board resulting in a report to the Congress. 

On the basis of the facts disclosed in this report, it appeared that an undue 
burden may be imposed on interstate commerce by (1) the multiple taxation by 
the States and their subdivisions of air carriers engaged in interstate commerce; 
( 2) the absence of adequate judicial protection against multiple taxation; and 
( 3) the absence of statutory standards or administrative procedures for accom
plishing the avoidance of such multiple tax bur.dens on interstate commerce. 

Taxation of aviation fuel by the Sta tes is an anomaly caused by the fact that 
State taxes on gasoline were intended to be paid by operators of automobiles. 
Taxes collected on gasoline for aviation uses were not, in any significant amount, 
used for aviation needs. The injustice of such taxation is attested by the fac~ 

75 



that 27 States and the District of Columbia grant either total exempt ion or a f ull 
refund of such taxes, and 12 States gr ant a partial r ef und. However, . ther e is 
no assurance that th ese exemptions and r efunds will not be r escinded, or taxes 
increased, by State legisla tion a t any time. 

It is tr ue that the S ta tes ar e making substan tial contribut ions to aiJ:por t devel
opment. On the other hand the air lines make user cont ribu t ions to airports in 
the landing fees and r entals and other charges. Any addit ional contributions 
through a tax on fuel in the case of the subsidized carriers often constitute an 
additional levy on the F ederal Treasm y since these payments will have to be 
balanced by higher mail payments. 

To meet these p r oblems, a bill, H. R. 1241, h as been introduced in the E ightieth 
Congress. This bill provides formulae f or the equitable allocation of the taxable 
base between· differ ent jurisdictions measured by (a ) value of operating p roper ty, 
operating r evenues, or capital stock r epresenting investments in operating proper 
ties, and (b) net income. The bill makes unl awful any tax imposed on the air 
carrier on a tax base in excess of the allocation p rovided by the au thor ized form ulae. 
The allocation f ormulae do not apply to r eal proper ty and tangible per sonal 
proper ty permanently located in a particular t axing jurisdiction. The Civil 
Aeronautics Board is named as the agency to administer the provisions of th e 
bill, including the allocation of the t ax base to be used by the several taxing 
jurisdictions. Provision is also made in this bill f or judicial review of such 
allocations on the petition of an air carrier or an in ter ested t axing jurisdiction. 

W ith r espect to the taxation of avia tion fuel, section 6 of the bill directs the 
Secretary of the Treasury to consult with the S ta te authorities and r ecom mend 
within 12 months a ·program which will remove impediments to a balanced and 
normal development of civil aviation. 

The Feder al Government establishes, operates, and maintains the F ederal air
ways, and a reasonable Feder al tax on aviation fuel is a means of making aviation 
generall y and the air lines in particular contribu te to the Government a por tion of 
ibis expense. It is hoped that as a result of the consultation provided in section 6 
of the bill, an equitable reallocation of aviation fuel taxes can be arranged. 

We therefore recommend that hearings be h eld on this bill at an early date, 
and that it be enacted into law with such amendments as the hearings may show 
to be desirable. 

Personal Aviation 
The term "per sonal aviation" is meant to include all flying activities not 

classifiable as either military or as the carrying of persons or pr operty for hire. 
It i.Dcludes "private carriers," that is, the flying of executives and other personnel 
in company-own ed planes, and "industrial flying." The latter consists of crop 
dusting, aerial advertising, and other activities u sing the airplane as a tool. The 
t erm also includes most of the activities of "fixed-base operators" such as the 
sale, renting, repairing, and servicing of personal aircraft, and flight instruction. 
"Private flying" is the owner ship and operation of aircraft f or personal business 
or pleasure. 

F ederal support.-A number of witnessef?_ representing these varied activities 
came before the Commission. Most of them pleaded for Government subsidies for 
flight training, airport development, navigation aids, research on personal planes, 
or for other services that would benefit personal aviation. Many arguments were 
based on claims that the stimulation of personal aviation would be of militar y 
benefit. 

Personal aviation clearly proved its value to the militar y services in the last 
war. The f act that the Nation was air-minded was a n ational asset. Without 
pilots and mechanics drawn from personal aviation, and the use of eivil airports 
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and ground facilities, the Air Force and the avy would have been retarded. 
The ivilian Pilot Training Program was especially successful. Light aircraft, 
developed originally for private fliers, were of value as artillery spotters, for 
per sonnel tran ports and for other uses. Private pilots of the Civil Air Patrol 
made an admirable contribution. In any future conflict there is little doubt that 
an air-minded ation, with hundreds of thousands of civilian pilots and mechanics, 
and a network of airports and navigation aids is better prepa1·ed for an air war 
than a nation with undeveloped civil air facilities. 

Although instruction skills have historically been valuable to the milita;ry, testi
mony of the armed services indicates that this will not be as tl·ue iu the future. 
The usefulness of civilian instructors in military training is com:tantly being 
diminished by the ad\ ancement and r efinement of military techniquos and equip
ment. But mo t important is the f act that according to evidence su.bmitted to the 
Commission civilian instructors are unlikely to be required for any emergency 
within the next 15 years because of the availability of World War II pilots. This 
15-year availability of World W ar II pilots for instructor, patrol, and transport 
dut ies ensures p ersonnel for these three important emergency functions which 
we1·e largly performed by private pilots in the eru·ly yeru·s of World War II. 

The t a::..'})ayer has contributed generously in the past to personal aviation. 
Considerable help was given throughout the prewru· yeru·s, but the greatest benefits 
were in the Government-sponsored civilian pilot training in the American colleges. 
Airport operators in all parts of the country were able to hire new instructors, 
ref mnish and reequip their buildings, improve their airports and in general put 
themselves on a businesslike basis. The greatest help to the private plane indust(y 
was the demand for new airplanes for instruction, purchases of which reached a 
new peak in 1940 and 1941. 

During the wru· neru·ly all manufactm·ers of personal planes produced aircraft 
. for military purposes, or had subcontracts from other plane manufacturers. They 

were able to modernize their factories and buy new equipment that they could 
no t previously afford. 

Many airports built or improved by the Government during the war are now 
being used by civilian pilots. In addition, other new airports are being built under 
the Federal Airport Act of 1946. This is a program now going on which will 
be of considerable help to pilots. 

Greatest postwar windfall to the personal aviation indusb·y has been the deci
sion of thousands of veterans to learn to fly, or to improve their flying, under the 
GI bill of rights. The Veterans' Administration estimates that $125,000,000 was 

, spent for flight training in 1946 and it is likely that veterans will continue to 
take flight training until the program terminates. 

As was true with the Civilian Pilot Training Program before the wru·, Govern
ment money under the GI bill filters down to nearly all phases of the personal 
aviation industry. A considerable amount goes to manufacturers for new au·
planes. Other Government money spent for airports, control tower operation, 
navigation facilities, and other purposes is also a direct help to private flyers. 

In the past 10 years the Government has paid for the training of hundreds of 
thousands o~ military and civilian pilots who compose the largest ready-made 
market for personal planes and for airport facilities that has ever existed. This 
great mass of pilots will decide the nem· future of personal aviation. If enough 
of them do not continue flying to support the personal plane industry, theu· 
neglect should be an unmistakable sign to airplane designers that a new au·plane 
is needed which will provide more utility at a lower operating cost. If, in fact, 
private au·craft do possess a significant economic potential, the Commission is 
confident that private enterprise will seize the .opportunity as it already appears 
to be doing in the development of light planes for executive transportation. 

This Commission, trying to judge personal aviation impartially, believes that 
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a healthy, per sonal plane industry is of value to the Nation. We belie\· e tha t i t 
should be encom·aged by the continuation of f un ds f or airport , f or navigat ion and 
Iandin O' facili ties, and for basic improvement in per sonal plane design ( di scu eel 

b . 

in Sec. III of this r eport). We believe that the appropriation to p er sonal avia-
tion for these purposes, plus the very substantial finan cial assistan ce proY ided fo r 
veterans' flight training, are sufficien t . 

Fedeml R egulc£tion of P e·rsonal A viation.- \\ e recommend tha t every effor t be 
made by Government agencies to sim plify and r educe the air and g roun d r egulations 
affecting the personal flyer as a f urther step toward the development of p er onal 
aviation. In Section II of th is report we have mad e recommendati on a im ed at 
lightening the regulatory burden on the light plane manufacturer. 

State En[o1·cement and Pa1·ticipat·ion in F ede·ral A viat ion Policy.-The po twar 
expansion of personal aviation has made impossible the d irect F ederal enf orce
ment of Civil Air Regu lations without the creation of a large and cumbersome 
Federal policing agency. Rather than e),:panding the F ederal pay ro ll , th e Com
mission recommends that the Civil Aeronautics Act be amended to au thorize State 
aviation officials or courts to enfor ce the noncarrier safety regulations of the 
F ederal Government. We emphasize, however, our belief that the Government 
should r etain its power to promulgate Civil Air Regulations in order to preserve 
national uniformity. 

State aviation activities have grown r apidly in both exten t and f unction, and 
the States will have an incr easing concern with F ederal poli cies. At present, the 
States have no formal representation or participation in any F eder al aviation 
agency. Section 205 (b) of the Civil Aeronautics Act empowers the Civil Aero
nautics Authority to confer with or to hold joint hearings with State aeronau t ical 
agencies. We believe that more extensive use of this provision by the constituent 
Federal agencies is desirable. 

To give official recognition to State and local aviation organizations at the 
Federal level, we recommend the establishment of a State-local aviation p anel, 
a dvisory to the Air Coordinating Committee. The panel should be organized a long 
lines parallel" to the ACC industry advisory panel and should include representa
tion from nationally recognized State and municipal aviation associations. This 
panel would provide Government agencies other than F ederal agencies with a 
formal medium wherein they can work closely with Federal aviation agencies. 
The p anel will permit responsible Sta te and local avia tion officials to expr ess their 
views on the larger issues of national air policy and will guaran tee thei~· associa
tions official status in consulting with departments and agencies r epr esented on 
the Air Coordinating Committee. 

Airports 
An adequate domestic airport system can best be achieved through the com

bined efforts of the Federal and local governments. By enactment of the Federal 
Airport Act in 1946, which provides for F ederal participation with local govern
ments in building new airports or improving old ones, Congress has reaffirmed its 
long-established policy of furthering such cooperation. 

As a general rule, military fields were not built close enough to cities for air
line or personal-plane use, and there is still need for more commercial airports. 
Traffic congestion in large metropolitan areas is so great that additional airports 
are badly needed. Many smaller communities must also have new fi elds if they 
are to attract air lines and get the benefit of civil aviation. 

The Federal Airport Act authorizes financial grants totaling $500,000,000 within 
the United States over a 7-year period and an additional $20,000,000 for Hawaii, 
Alaska, and Puerto Rico, and placed a limit of $100,000,000 in any one year. 
The act did not appropriate any funds. The 1947 appropriation was $45,000,000. 
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Although the Pre. ident reque ted $65,000,000 f or 1948, Congress appropriated 
only half that amoun t . We r ecommend that Congres appropriate each year t he 
f ull amount of Federal a iel permi ible under the law. 

R epresentative of loca l government and the aviation industry testified t hat the 
airport constru t ion program ha · been delayed by complicated and conf using 
CAl:\. regu lation . \Yhile we belie' e there is some merit in these complaints, we 
recognize that much of t he delay i clue to difficul ties of hiring a staff and carrying 
out the ne,,· act. The CAA i · now taking steps for f uture simpli fication of r egu
lations whi ch are expected to re ul t in the de ired acceleration of this program. 

W hether a vub lic a irport hould grant exclu ive righ ts to any fixed-base opera
tor or other per on to engage in an aYiation or a nona viation business is at best 
a difficul t que t ion and one which is ordinarily be t answered on the merits of 
each indiYicl ua l a irport situation. 

Due to the r elat iYely small bu iue potentia l at many a irports, some local 
communiti es find it diffi cul t to a ·ume the fina ncia l burden of a irport maintenance 
and oper ation wi thou t the power to grant exclusive rights. In these circumstances, 
there may be some cases where exclusivity is justified. 

On the ot her band, fi xed-ba e operators and others prevented f rom establishing 
themselves at public a i~rports argue that they ar e built with public f unds and 
hould be open to all desiring to engage in business. 

Vie fee l t here is no que ·tion but that the landing ar ea should be ava ilable for 
the use of all aircraft on a nonexclusive basis. A.t the other extr eme, we feel there 
is no objection to exclusive contracts for such ser vices as a r estatU"ant at an air
port. T he difficul t question to decide is whether exclusivity should apply to such 
service as ga oline and maintenance facili ties. The Civil Aeronautics Administra
tion is now in the pr ocess of working out regulations to cover these questions. 
In doing so, it has the adv ice and cooperation of interested a irport officials. We 
believe that experience under t he new regulations hould be watched carefully 
with an eye to amendment in the light of r esults over the next few years. 

It is charged that certa in overseas facilit ies were constructed in whole or in 
large part with Government f unds made available to the owner air line through 
mail pay or otherwise, and therefore that these facilities should be available on 
r easonable and equal terms to all United States civil aircraft. Otherwise there 
must be a wasteful duplication of fac ili t ies the cost of which the American tax
payer will be called upon to defray through a ir-mail payments. 

Th e Commission believes that where a question arises as to whether airport 
facili t ies "·er e constructed with the a id of Government f unds or through the use 
of private capital, an investigation should be made by the Civil Aeronautics 
Board, with t he cooperation of the other pertinent Government agencies through 
the Air Coordinating Committee. In the event it is found that Government f unds 
were used, steps should be taken to make these facilities available to other United 
States ci,7 il air craft at r easonable r ates. 
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SECTION V 

GOVERNMENT ORGANIZATION 

Never before in our history have we maintained a large military organization 
in peacetime. After each war, we have demobilized most of our g round and air 
forces, keeping as our only force in being the Navy. In the immediate years to 
come, however, we will f ace a new situation. \'. e mu t also keep a strong air for 
in being, and our ground Army, because of occupation duties and the need for 
a skeleton force capable of r apid expansion, must be larger and mor e mobile t han 
in the past. This degree of preparedness-new in American life-calls for a new 
concept for the organization of the civi lian branches of th e Government whose 
activities directly relate to military plans. 

The crea tion of a :rviilitary Establishment capable of defending th e country will 
put a disproportionate share of the power of Government in th e hands of the 
military, and at the same time will place new and heavy burdens on the civilian 
agencies of Government in matters contributing to the national securi ty. This 
will require the strengthening of the civilian departments in those area which 
are of common concern to the Military E stablishment and the civilian agencies of 
the Government. 

As we are not an aggressor na tion, and as attack upon us may be delayed for 
years, our will to continue to carry the finan cial burden, which will incr ease f rom 
year to year for several years, may weaken, especially if we should have a period 
of depression combined with calculated changes for the better in the public atti-
tude of a possible enemy. · 

That is our gravest danger. 
For a potential enemy is apt to be contentious and threatening when getting 

ready and reverse his attitude when preparing to strike. 
While we believe that a planned war will not start until other countries have 

the atomic bomb or other comparable weapons in quantities, the possibility tha t 
constant friction may cause war will compel us to continue in a state of p artia l 
mobilization of our productive resources to be adequately prepar ed for war. 

Our people will look to the military agencies to formulate the progr ams for 
their requirements and to civilian agencies to organize industry and foreign and 
domestic commerce to be prepared to furni sh those r equirements. 

During this entire period commerce and industry must be ma intained on the 
highest possible productive level to yield earnings which will enable business, and 
the public sharing the profits distributed, to meet the mobilization costs without 
unbearable taxes. 

We accordingly have been influenced in our recommendations for changes in 
the organization and procedures of the Government dealing with aviation by the . 
need to make the civilian agencies having to do with aviation more efficient in 
themselves and to strengthen them m relation to the growing military establish-
ment. 

* .. • 
In the Federal Government there are now three agencies which are primarily 

concerned with civil aviation. The Civil Aeronautics Board (now within the De
partment of Commerce for housekeeping purposes only) grants or denies air 
routes, fixes rates, prescribes systems of accounts, promulgates safety regula
tions, and investigates aircraft accidents. The Civil Aeronautics Administration, 
now a part of the Department of Commerce, enforces safety regulations, operates 
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the Federal A irways y tern, and dire t the Federal Aid Airport Program. The 
National chi or-y omm ittee f or Aeronaut ic uperv ises and directs the scientific 
study of the probl em of fli ght and propul ion and conduct r e earch in aero
nau t i . and 1 ower plant . everal other agencie par ticipate in governmental 
civil aYi at ion a t iYi t ie , uch a the Weather Bureau and the Coast and Geodetic 
un y (both of whi h ar e par t of the Depar tment of Commerce), the Post Office 

Department the Coa t Guard (now a part of the Trea m·y Department), the 
F ederal Comm unication. ommis ion and the Department of State. The Air 
Coordi nating ommitt e examine aY iation problem affecting more than one 
uoy rnmcn ta l agenc~·, develop. and r e omm ud in tegrated policies and coOI·di
nat s t he aY iation a t iYi tie of the Go,·ernment. A description of cer tain other 
o-o,-ernmen tal agencie dea li ng with av iation i in the appendix which f ollows. 

A Department of Civi I Aviation 

W e recommend that the Go' ernment's execut ive f unctions r elating to civil 
aviation r ema in under the direction of the e retar r of Commer ce, who shall have 
imm ed iately under him a Secretary of Civil Aviation in cbm·ge of a Department 
of Civil Av iation. Th e posit ion of Admin istrator of Civil Aeronau t ics should be 
aboli bed and the funct ion , activit ies, and duties of the Civil Aeronau tics Ad
ministr a tion transferred to the newly formed Department . 

We believe that when and if a ll executive transportation functions of the Gov
ernment a r e centra lized wi thin the Depar tment of Commerce (as discussed below), 
the t it le of Secretary of Civil Avia tion should be changed to Secretary of Trans
portation and the organization r eport u1g to the Secretary of Transportation 
should be set up to confo rm wi th the change. 

A Department of CiYil Aviation would have all t he functions of the present 
Civil Aeronautics Administration as well as the r esponsibility for safety r egula
tion s now in the Civi l Aeronau tics Board. The Depar tment of Civil Av.iation 
would also have cer ta in duties in connection with the Aircraft Development Cor
poration which is di scussed below. In addi tion it would perform administrative 
housekeeping f unctions for the Civil Aeronautics Board and the Au· Safety Board 
referred to below. 

The Secretary of Civil Aviation would have the r esponsibility of initiating our 
broad domestic and foreign civil aviation policy, subject to the du·ection of his 
superior officer, the Secretary of Commerce, who in turn would consult with the 
Secreta ry of State of matter s of foreign policy. The Secretary of Civil Aviation 
also would have the r esponsibili ty of making r ecommendations with respect to the 
mobilization of our aircraft and air transport industries r esources as part of the 
industrial mob ilization plan of the country . We also recommend below that t he 
Secretary of Civil Aviation be Chairman of the Au· Coordinating Committee. 

We do not r ecommend the inclusion of the Weather Bureau or the Coast and 
Geodetic Survey in the Department of Civil Aviation as these agencies have only 
specialized interests m aviation and serve numerous non-aviation departments 
and agencies. 

• • • • • 
With this responsibility and authority, the Secretary of Civil Aviation would 

become the recognized spokesman in executive matters for civil aviation in the 
Government. 

Vl e lay specia l emphasis on the dut ies of the Secretary of Civil Aviation in 
connection with the Industrial Mobilization Plan. Of the many important tasks 
which American industry performed during the last war as part of our industrial 
mobiliza tion, the building of aircraft was of major importance. In any future war 
aircraft production would form an even greater part of our industrial mobiliza-
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tion. We must therefore have a close and smooth ly coordinated r elationsh ip be
tween the civilian and militar y departments of the Government in the development 
of our future Industrial Mobilization Plan. Th e Secretary of Civil Aviation can 
perform a highly useful service in its development. At present the responsibility 
within the Department of Commerce for intimate knowledge of con ditions in the 
aircraft industry, the air lines and other phases of av iation is not concentrated 
in one noint. The planning of industrial mobilization of our air establishment will 
necessitate arr angements in peacetime for the assembly of the production of 
literally thousands of manufactm·ers of primary components, instrUlllents and 
other items required in aircraft production. The civilian agencies should h ave a 
leading role in this planning. This role is appropria tely that of the Secretary 
of Commerce and as to aviation matters, the Secretary of Civil Aviation. 

The Department of Commerce could effectively act as the chief r epresentative 
of the Government as to civil aviation and related matters, serving a a balance 
to the Military Establishment. 

The Department of Commerce would be organized on a pattern comparable to 
the Military Establishment. The Secretary of Commerce would have under him 
the Secretary of Civil Aviation and the Secretary of Industry and Trade which 
we recommend below. The National Secm-ity Act of 1947 injected a new form of 
organizat ion into om· governmental structm·e: that of three non-Cabinet Secre
taries r eporting to the Secretary of National Defense . Civil aviation and com
mercial matters would be r epresented by the Secretary of Civil Aviation and the 
Secretary of Industry and Trade under the Secretary of Commerce. 

The combination of the various civil aviation functions in the Department of 
Civil Aviation would have additional advantages, particularly in relation to safety 
regulation. There is some confusion in this r egard a t the moment. Now the Civil 
Aeronautics Board formulates safety r egulations while the Civil Aeronautics Ad
ministration has the responsibility for enforcing them. The concentration of the 
responsibility for safety regulations in the Department of Civil Avia tion would 
relieve the hard-pressed Civil Aeronautics Board members from the kind of 
work which takes much of their time. The Civil Aeronautics Board members 
would be given more time for their principal work-that of making decisions on 
route and rate cases. 

A Government Corporatio~ to Finance Aircraft Development 

In the preceding section, we have discussed the importance of a ir-cargo develop
ment as a means of building a fleet of commercial planes that could be used by 
the military services in war. From testimony presented to us, we h ave concluded 
that a major handicap to such a development is the lack of a suitable cargo 
aircraft. 

We propose that a Government Aircraft Development Corporation be set up 
within the Department of Civil Aviation. The Board of Directors would consist 
of five members, with the Secretary of Civil Aviation as Chairman. The Secretary 
of the Air Force would be a member, and one other member appointed by the 
Secretary of National Defense. The Secretary of Commerce would appoint a 
fourth member and these four would choose a fifth. The Corporation would be 
authorized to pay all or a portion of the development cost of cargo or other non
military planes, components, navigational aids and safety appliances, ;vhich the 
Board of Directors would decide should be developed in the national interest and 
could not be developed by private · enterprise. The Corporation also would be 
authorized to make loans to manufacturers for the development costs when such 
fin"a~cing could not be obtained from private sources. We believe that a specialized 
Government corporation directed by the Departments could clo this work better 
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than if the Reconstruction F inance Corpora tion, operating in a much broader 
and val'ied field, were a signed the r espon ibili ty. 

The i.rcraft Development Corporation hould finance the development of 
planes, components, navigational aids and safety appliances only when there is a 
proven need f or the product. There is noth ing new about this method of develop
ing commercial airplanes. Many of our transpor ts have been created in this way. 
Many t r anspor ts ar e commercial developments of military planes, the develop
mental cost of which was paid in major part by the Military Establishment. The 
purpose of our r ecommendation for an Aircl'aft Development Corporation is to 
provide an orderl pecialized medium to can · ou t this method f or the develop
ment of commercial a il'craft and components. 

At the outset we believe that th e A.ir cl'aft Development Corporation will be 
con cerned with the development of an efficient and economical cargo plane. Its 
au thori ty, however, would not be limited to this type of plane. It would fin ance 
the development of such types of plan es, components, navigational aids or safety 
appliances as would be shown to be necessal'y f rom time to time in the judgment 
of i ts Board of Directors. 

Air Safety Board 

There is no phase of commercial aviat ion that is more important than safety. 
We believe that an Air Safety Board should be established within the Department 
of Civil Aviation. W e r ecommend that it consist of three members appointed by 
the P resident, subject to confirmation by t.he Senate. The Air Safety Board would 
be r esponsible for the investigation and analysis of air accidents and for sub
mitting r epor ts to the Secretary of Civil Aviation to be made public by him. The 
Air Safety Board could, in its discretion, delegate to the Depru:tment of Civil 
Aviation, the investigation and analysis of minor accidents, as the Civil Aero
n au tics Board now delegates to the Civil Aeronautics Administra tion in the great 
maj ority of accidents. The Air Safety Board should be provided with sufficient 
staff to enable it to carry out its assigned functions, but the Secretary of Com
mer ce should determine that there is no unnecessary duplication or overlapping 
of activities between the Air Safety Board and the Depar tment of Civil Aviation. 
W e believe that the Ail: Saf ety Board should have •the same relationship to the 
Depar tment of Civil Aviation that the Civil Aeronautics Board now has to the 
Department of Commerce. It thus would not be a separate agency within the 
Government but would be within the Department of Civil Aviation for house
keeping purposes only. 

W e r ealize that the success of an Air Safety Board will depend upon two f ac
t ors : the quality of its members and their independence of judgment. If these 
factors ar e asstued, the Board should be able to make a valuable contribution to 
air safety. 

The Civil Aeronautics Board has done commendable work in connection with 
saf ety. We r ecommend the transfer of these safety functions from it principally 
because we believe that it should be as free as possible f~r the performance of 
its economic functions . 

We are aware of the difficulties that surrounded the earlier Safety Board, and 
r ealize that our proposal has a striking similarity to it. We believe, however, that 
the logic of the situation compels the establishment of such a Board. The func
tion of accident investigation and analysis should not, we believe, be in the 
Department of Civil Aviation; for such an arrangement would not provide the 
desired independence of the investigators. We believe that it should be in a 
Board with an independence analagous to that of the Civil Aeronautics Board. 
But since we believe that the Civil Aerpnautics· Board should not have this 
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function for the reasons we have just glVen there is no alternative other than 
to create a new body. 

The Civil Aeronautics Board 

We believe that the Civil Aeronauti cs Board should cont inue to be an inde
pendent agency, located within the Department of Civil Aviation for housekeeping 
puxposes only, for granting or denying air route·; JL'iing rates of a ir carr ier and 
mail rate computation; a:pproving or disapproving consolidation , merger , inter
locking relationships, and so forth, affect ing ail·line carr ier. ; and pre cribing the 
accounts and r ecords to be kept by a ir carriers and the r eports required from 
them. All of these functions are broadly class ified as Air Carrier Economic Regu
lation in the Civil Aeronautics Act of 1938. 

We have heard considerable criticism of del ays by the Civil Aeronautics Board 
in the processing of cases before them and of the resultant high cost to the car
riers in these cases. 

The route and fare functions of the CAB are judicia l f unctions. The proce
dures for the determination of these cases are judicial. These procedures there
for" '1re subject to the delays that are inherent in the judicial process; for the 
thethJ" of this process is that where the rights of individuals are affected, these 
individuals shall have the fullest opportunity to present their case and defend 
their interests. 

It may be argued that because of the high national interest in the domestic and 
international route pattern, the determination of routes and possibly of the rates 
to be charged should be decided by an administrative process rather than by a 
judicial process. If this were done, it would be possible to speed up substantially 
the decisions to be made. But if this were done, the guar antee of a full hearing 
which the judicial process provides might well be lost. We are not prepared to 
make a recommendation that the determination of routes and rates be determined 
otherwise than by judicial forms. 

For these reasons, then, we must anticipate some delay in the processing of 
route and rate cases. Nevertheless, we believe some improvements in speeding up 
this work can be made. 

We believe that the membership of the Civil Aeronautics Board should be in
creased from five to seven in order that the practice of the Interstate Commerce 
Commission of operating by divisions may be adopted. 

We also recommend that the salaries of the Board members be established at 
$15,000 a year. The Civil Aeronautics Act of 1938 provided that the members of 
the Civil Aeronautics Authority, the predecessor of the Civil Aeronautics Board, 
should receive $12,000 a year, but Congress has not appropriated sufficient funds 
to pay Board members more than $10,000. ' 

The Civil Aeronautics Board also recommends that its staff be increased. From 
the evidence submitted to us, we believe that this demand is justified. 

The recommended increase in the membership of the Civil Aeronautics Board 
brings up the important point of the calibre of men to form its membership. We 
recommend that experienced career men within the Government, as well as quali
fied persons from private life, be _considered in selecting members of the Board. 

A Department of Transportation 

We believe that sometime within the near future all executive transportation 
functions of the Government should be centered in a single executive department, 
in order effectively to coordinate the development of all forms of transportation. 
The establishment of a Department of Civil Aviation within the Department of 
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ommerce wi ll proYide the structure that can later be used to combine all t rans
portation f unctions wi thin one depar tment . 

The Department of ommer ce p re entl · conta ins a nucleus of t ransportation 
agen ie , namel , the ivil Aer onau t ics dmini tJ.·ation, the Inland Waterways 
Corporation and the tran por tation activitie of the Bureau of Foreign and 
Dome tic ommerce. The Weather Bureau and the Coast and Geodetic Survey, 
both of which provide en- ices for transportation, ar e also a part of the Depart
men t of ommer ce. And it hould be noted that the President's Advisory Commit
tee on the Merchant Marine has ju t r ecommended that all f unctions of the 
Maritime ommis ion other than qua i-legi lati' e and quasi-judicial, be tr ans
fen ed to the Depar tment of Commer e. Although the W eather Bureau and the 

oast and Geodeti Suney would not be included in the Depar tment of Civil 
A ' iation the. e two organizations ould be included in the Depar tment of Trans
por tation . 

There i an ev ident need of execut ive coordination in the over-aU field of 
tran ·portation. U pre en t there i no official in the administl·ation who has re
spon · ibilit~· for . uch coordinatio n. \\'e belie\·e that bringing the \·arion executive 
f unctions in r egard to transpor tation wi thin one depar tment will satisfactorily 
fi ll the p r esent r equirements. On e of the most notable examples of the need for 
the establi .·hmen t of such clear-cut 'r e ·pon ibili ty is t he r ecen t Sea-Air issue deal
ing with the con tr ol of air carriers by urface carrier s in which th e Civil Aero
nau t ics Board and the Marit ime Commission took opposing views. There should 
be ome execu t ive official responsible fo r bringing the two Commissions together 
to work ou t a common policy. L acking ucce s in this, he should advise the Presi
den t as to r ecommendations to the Congr ess for clarifying action. Moreover, 
another war may involve the disrupt ion of tJ.·a nspor tation f acilities within the 
Uni ted State , and Government planning should be now going forward on an 
over-all transportation basis with this f act in mind. 

The independen t, semijudicial bodies in the transportation fi eld should be 
brough t in to the Department of Transpor tation f or administr ative housekeeping 
plll'poses only. Th ese independent r egulatory agencies should maintain f ull inde
pendence in the way the Civil Aeronautics Board has maintained its complete 
freedom of action in all policy matter s. This is not a r ecommendation to consoli
date all r egulator y agencies dealing with tr anspor tation in to one r egulatory body. 
We doub t tha t one judicial body could handle the many and diverse cases which 
are p r esented in the whole transpor tation field. 

A Department of Industry and Trade Within the 
Department of Commerce 

W e r ecommend the establishment within the Department of Commerce of a 
sep arate Department of Industry and Trade. All activities of the Department of 
Commer ce would be divided a t the outset between civil aviation on the one h and 
and industry and trade on the other and later between transportation (including 
avia tion) and industry and trade. 

W e would not h ave r ecommended the establishment of a Department of Civil 
Avia tion unless we believed that it was also necessary to have a par allel depart
ment within the Dep artment of Commer ce dealing with trade and industry. The 
need f or this la tter dep artment is, we believe, clear. 

To supp ort the militar y establishment we need a strong industry. It should be 
the r esponsibility of the Department of Industry and Trade to take the leader ship 
in all matters in which Government is concemed for the development of this 
str ong industry. 

The Dep artment of Industry and Trade would have the further r esponsibility 
of organizing all pertinent industrial information for the benefit of our business-
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men and for the Government. This info rmation could be a g uide to business and 
the Government to a much greater extent than ever before. 

Periodic reports showing the flow of merchandise, by key products, f rom r aw 
materials to finished goods, by price lines, would be invaluable to every business
man and banker in the country. 

This information would serve as a basis for ascertaining industrial and trading 
trends and would serve the needs of all branches of the Government and par
ticularly of Congress, the Council of Economic Adviser s to the President, the 
Treasury Department, the Bureau of the Budget, and other agencies. Data on 
foreign and domestic commerce, properly analyzed, interpr eted, and presented by 
the Departments of the Government representing business, would clarify many 
of our domestic and international policies. 
Th~se activities should not conflict with the functions of the Departments of 

Agriculture, Interior, and Labor, as the Department of Commerce is the au thor
ized agency to obtain essential information on all transactions after resources 
and agricultural products enter the processing or trading stage. 

Secretary of Commerce as Member of the National Security Council 

The function of the National Security Council is to advise the President on all 
phases of national defense. The Secretary of Commerce is the chief governmental 
representative for two important activities which must be coordinated with 
national-defense planning: Civil aviation, and major segments of commerce, in
dustry, and some phases of transportation other than aviation. It is appropriate 
that the Secretary of Commerce be a member of the National Security Council to 
insure the representation of these important activities in national-defense plan
ning. The Secretary of Commerce is ah·eady a member of the National Security 
Resources Board. Making him a member of the National Security Council would 
round out the utilization of his Department, and give proper r ecognition to the 
indispensable part which industry plays in both war and peace. 

Chairman of the Air Coordinating Committee 

The Secretary of Civil Aviation should be the Chairman of the Air Coordinat
ing Committee. The ACC is an interdepartmental advisory and coordinating group 
r esponsible for examining aviation problems and developments affecting more than 
one participating agency, and for developing and recommending integr ated 
policies to be carried out by the governmental agencies affected. The membership 
of the Air Coordinating Committee consists of one representative each from the 
Departments of State, Commerce, Air Force, Navy, and Post Office, and the Civil 
Aeronautics Board, with a representative of the Bureau of the Budget serving as a 
nonvoting member. 

The Air Coordinating Committee, as is evident from all the testimony presented 
to us, has sei·ved a useful and effective purpose. It should continue as the over-all 
coordinating agency in aviation matters of the Government. 

The Secretary of Civil Aviation, in his individual capacity and as Chairman 
of the Air Coordinating Committee, should be recognized as the governmental 
spokesman on civil aviation matters except for those activities which are the 
responsibility of other agencies, such as the Department of State and the Civil 
Aeronautics Board. He should be. able to give adequate time and attention to 
ACC problems, most of which will have common factors with those facing him 
within his Department. 

It has been forcibly presented to us that the Air Coordinating Committee should 
have a permanent full-time Chairman appointed by the President, subject to 

86 



confirmation by the Senate. It bas also been suggested that there should be an 
administrative assistant to the President to advise on civil aviation matters. Our 
basic concept is that the President should look on military matters to the Secre
tary of Defense and on civil aviation matters to the Secretary of Commerce except 
where these matters lie primarily within the responsibility of the Secretary of 
State or the Civil Aeronautics Board. Where the Air Coordinating Committee 
cannot resolve differences, the Secretary of Civil Aviation as Chairman of the Air 
Coordinating Committee should have the responsibility of referring the matter to 
his superior, the Secretary of Commerce. It would then devolve upon the Secre
tary of Commerce to work out a solution at the Cabinet level. Failing in this 
the matter should be referred to the President. We do not therefore subscribe to 
either of the r ecommendations aboYe. 
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APPENDIX I 

GOVERNMENT ORGANIZATION AND PROCEDURES 

The information in this appendix contains a brief description of the functions, 
as of January 1, 1948, of those organizations of the Executive branch of the 
Federal Government which are primarily responsible for civil aviation activities 
and a history of Federal Government organization for civil aviation since 1926. 

·Civil .Ae1·onautics .Attthority.-The Civil .Aeronautics .Authority, as originally 
established by the Civil .Aeronautics .Act of 1938, was an independent agency 
composed of three parts-a five-member group confusingly a lso called the Civil 
.Aeronautics .Authority, an .Administrator, and a three-member .Air Safety Board. 
By Reorganization Plans Nos. III and IV of 1940 the five-man group was r e
named the Civil .Aeronautics Board. Certain of its function s were transfeiTed to 
the .Administrator, who was renamed the .Administrator of Civil .Aeronautics; .the 
three-member .Air Safety Board was abolished and its functions transferred to the 
Civil Aeronautics Board. Reorganization Plans Nos. III and IV further provided 
that together the Civil .Aeronautics Board and the .Administrator of Civil .Aero
nautics would constitute the Civil .Aeronautics .Authority within the Depar tment 
of Commerce. The Civil .Aeronautics Authority as such performs no functions and 
bas no significance. 

The Board is established within the framework of the Department for "ad
ministrative housekeeping" purposes and reports to the Congress and the Presi
dent through the Secretary of Commerce but exercises its functions independently 
of the Secretary. 

The .Administrator performs his functions under the direction and supervision 
of the Secretary of Commerce. 

Civil .Ae1·onautics Boa1·d.-The Civil Aeronautics Board is an independent quasi
judicial agency composed of five members appointed by the President by and with 
the advice and consent of the Senate. 

The five-man body is directed by the Civil Aeronautics .Act of 1938 to encourage 
the development of an air transportation system properly adapted to the present 
and future needs of the foreign and domestic commerce of the United States, of 
the Postal Service, and of the national defense; to regulate air transportation so 
as to best promote its development and safety and preserve its inherent advan
tages; to consider in the public interest competition to the extent necessary to 
assure the sound development of the air transportation system described. 

In general, the Board grants or denies applications for air routes both domestic 
and international; fixes rates of domestic air carriers; fixes mail rate compensa
tion; approves or disa-pproves consolidations, mergers, interlocking relationships, 
etc., affecting air carriers; prescribes accounts, records, and memoranda to be 
kept by air carriers and reports required from them. The Board cooperates with 
the Department of State in the negotiation of any agreements with foreign gov
ernments for the establishment and development of international air routes and 
services. The Board prescribes safety rules and r egulations including standards 
covering the issuance of airman, aircraft type, production, airworthiness, and 
air carrier operating certificates. The Board investigates aircraft accidents and 
analyzes them in order to ascertain the facts, circumstances, and probable causes. 

Department of Commerce.-The Assistant Secretary of Commei·ce for Aeronautics 
supervises the activities of the Civil Aeronautics Administration, the Weather 
Bureau, and the Coast and Geodetic Survey. 
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Gi uil .Aeronaut·ics Ad1nini t'I'C£tion.- Thc Civil Aeronautics Administration is 
headed by the dmin istrator of Civil Aeronautics "ho is appointed by the Presi
dent b) an d wi th the advice and consent of the enate and is directed by the Civil 
.A.eronauti s .A. t of 193 to encourage and foster the development of civil aero
nau t i and ai r commerce in the nited tates and abroad and to encom·age the 
e tab li hmen t of civil airways, landing areas, and other air navigation f acilities. 

The iYi l Aeronautic Admin i tra tion applie and enforces the safety standards, 
rul es, and r egul ations established by the Civil Aeronautics Board; plans, con
structs, ma in ta in s, and operates the Federal Airways System; maintains and 
operate the W a hington ational Airport; develops, directs, and fosters the 
coordination of a national system of airports, and directs the Federal-Aid Airport 
P rogram; performs developmental work, evaluation and service testing of devices 
and } stems required f or the safety and development of civil aeronautics; fosters 
and encomages the development of civil aviation education and training; collects 
and disseminates civi l aviation information; regulates for purposes of safety 

nited tates-flag air caniers operating internationally; promotes United States 
air ommerce abroad through technical as istance to foreign governments, training 
of foreign nationals, and the provisions of technical aviation experts to represent 
th e United tates at in ternational conferences. 

W eather Btcrea.u.-The Weather Bureau was created in the Department of Agri
culture in 1 90 and transferred to the Depar tment of Commerce by Reorganization 
Plan I V of 1940. Prior to 1890 its functions were performed in pru-t by the Signal 
Corps of the Army beginning in 1870. 

The basic purpose of the Weather Bureau is to collect, process, and disseminate 
weather information required for the public safety and national welfru·e. More 
specifically, the Weather Bureau disseminates forecasts, wru·nings, and advices 
for public and private uses; and organizes and operates special weather services 
r equired for safe and efficient air transport. In addition to its general public 
services it also oper ates special services for agricultm·e (including forest re
sources) and for several other fields of business, industry a.nd transportation (in
cluding maritime commerce). The Bureau publishes information on climatic 
conditions in the United States and elsewhere as it affects the national interest; 
and promotes the development of meteorological science through research. 

The Weather Bmeau maintains close liaison with the Army and Navy to 
coordinate civil and military meteorological operations, and cooperates closely 
with the Civil Aeronautics Administration, the Coast Guard, the National Advi
sory Committee for Aeronautics, the Depru·tment of Agriculture, the United States 
Engineers, and Reclamation Service, etc., in the performance of its functions. 
With ships provided by the Coast Guru·d, it participates with the meteorological 
services of foreign countries in the maintenance of ocean weather stations. 

Coast ancl Geodetic Stu·vey.-The Congress authorized a survey of the coast of 
the United States in 1807 and in 1871 provided for the extension of the geodetic 
work across the country. 

Included among the functions of the Coast and Geodetic Sm·vey are the survey
ing and charting of the coast~ of the United States and its possessions and the 
study of tides and currents to insure the safe navigation of coastal and intra
coastal waters; the establishment of geodetic control, including gravitational and 
astronomical observations, to provide a framework of positions and elevations 
necessary to coordinate all surveying and mapping of the country, and the 
observation and analyses of the earth's magnetic data essential to the land 
sm·veyor and to the navigator of the air and sea. 

The Au: Commerce Act of 1926 made it the responsibility of the Department of 
Commerce to provide aeronautical charts for civil aviation. ·The production of 
these charts was delegated by the Secretary of Commerce to the Coast and 
Geodetic Survey. 
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By Act of Congress approved August 6, 1947, the Coast and Geodetic Suney 
was fUTther authorized (1) to conduct field surveys for aeronautical chart · (2) 
to compile and print aeronautical charts of the -nited States, its territories and 
possessions, and charts covering international airways r equired primarily by 
United States civil aviation; and (3) to distribute these aeronautical chart and 
related navigational publications. 

State Depa.rtment.-The State Department has r esponsibility for assisting the 
President in the determination of United States foreign policy. The Secr etary 
of State, who is the highest ranking member of the Cabinet, direct th e home 
establishment in Washington and the Foreign Service abroad. 

One of the six Assistant Secretaries of State, the Assistant S ecr etary-Tra"ns
portation and Communications Affairs, is responsible f or the initi a tion and 
coordination of policy and action concerning the international aspects of trans
port and communications; and is currently serving as Chairman of the Air 
Coordinating Committee, the Shipping Coordinating Committee, and th e Tele
communications Coordinating Committee, which are interdepartmenta l advisory 
groups composed of representatives from the various governmental acrencie 
concerned. The Office of Transport and Communication s, which is under the 
dil;ection of the Assistant Secretary, is divided into three divisions : the Avia tion, 
Shipping, and Telecommunications Divisions. 

With specific reference to the development of international au· transport sen
ices, the Department of State conducts negotiations with foreign governments for 
new or additional rights determined to be desirable as a result of collaboration 
between the Department and the Civil Aeronautics Board and with the advice of 
the Air Coordinating Committee. Applications of foreign air carriers for permits 
to operate into United States territory are forward ed through diplomatic channels 
and, upon receipt by the State Department, are transmitted to the Board for 
appropriate action. The Department also has responsibility for liaison with and 
representation on ICAO and the coordination of this government's poli cies with 
that organization. 

Post Office Department.-The Postmaster· General superintends generally the 
business of the Department; executes all laws relative to the Postal Service; and, 
subject to the approval of the President, negotiates postal treaties with foreign 
governments. 

The second of the four Assistant Postmasters General is charged with authority 
and responsibility for administering all matters relating to the transportation of 
the domestic and international mails by any and all media of transportation, and 
the management of the international postal service. He is assis ted in the execu
tion of these duties by an under Second Assistant Postmaster General and four 
deputy Second Assistant Postmasters General. One of these deputies supervises 
all domestic and foreign air mail routes flying the American flag and is responsible 
for research and analysis with respect to proposed new air services, and for the 
development, improvement, and expansion of transportation of mail by air. 
Another deputy is responsible for the establishment and maintenance of postal 
relations with foreign postal administrations and for the preparation of agree
ments and formal conventions with foreign countries covering all phases of inter
national postal operations. 

Ai1· Coo1·dinating Committee.-The Air Coordinating Committee was originally 
established on March 27, 1945, by agreement of the Secretaries of State, War, 
Navy, and Commerce which was adhered to shortly thereafter by the Civil Aero
nautics Board subject to certain reservations. It was formalized by Executive 
Order 9781 of September 19, 1946, in which provision is made for submission 
to the President of important matters upon which the Committee cannot r each 
a unanimous decision. 

The functions of the Committee are to examine aviation problems and develop-
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ment affe tina mor tha n one participating aaeucy · to develop and Tecommend 
integrated poli ie to be arricd out and action to be taken by the participating 
aaencie or by other aovernment agen y charged with respon ibili ty in the avia
tion fie ld· and to the extent permitted b law, to oordinate the aviation activities 
of uch agencie ex ept those r lat ina to the exerci. e of qua i-judicial f unct ions. 

The Executi\·e order provided t hat the Committee ball have as members one 
repre entativc f rom each of the fo llowing-named agencies : the tate, War, Post 
Office avy, and Cammer e Department and the Civil Aeronautics Boru·d. The 
member are de ·ignuted b) the re pective heads of the participating agencies. 
Th e Pre ident names one of the members as he Chairman of the ommittee. The 
Director of the Bureau of the Budget designate- a r epresentative of the Bureau 
as a nonvoting member of the ommittee. 

At the present time the fo llowing are member s of the Air Coordinating Com
mitt e : an ·si ta nt e reta 1-y of tate who en·e a chairman the Chairman of 
the Civi l Aeronau tic Board who sen es a co-chairman, the Under Secretary of 

om mer e, t he A ·istant e retar_) of the Ta' y for Air, an Assi taut Secretary 
of the A ir Force, and the Se ond ssi ta~1t Postma ter General, with au Assistant 
Director of t he Bureau of t he Budget as a non\ oting member. 

The ommi ttee, after obtaining the view of the head of each agency concerned, 
subrnit to the President, together with the aid \·iew , (a) such of the Committee's 
recommendation on aviation policies as require the attention of the President by 
reason of their haracter or importance, (b ) those important aviation questions the 
di posit ion of whi ch is prevented by the inability of the agencies concerned to 
agree, (c) an annual report of the Committee's activities during each calendar yeru·, 
which is ubmi tted not later than January 31 of the next succeeding ) ear, and (d) 
such interin1 r eports as may be necessa1-y or desirable. 

The Com mittee has a Technical Division concerned with technical questions affect
ing techniques of flight, an Economic Division for economic and political problems 
affecting air tran porta tion, and an Indu trial Division for problems relating to the 
aircraft manufacturing industry. It also has an Aviation Industry advisory panel 
composed of r epresentatives of the Aircraft Industries Association, the Air Trans
port Association, the Institute of the Aeronautical Sciences, the National Aeronautic 
Association, the American Federation of Labor, and the Congress of Industrial 
Organizations; an ICAO (International Civil Aviation Organization) panel which 
plans and coordin ates the work performed by the Committee's divisions and sub
committees; and a legal subcommittee which among other things coordinates 
agency views with r espect to legislation. 

Nat ·ional Aclviso1·y Committee [o1· Ae1·onmttic .-The National Advisory Commit
tee for Aeronautics was es tablished by the Congress on March 3, 1915, to supervise 
and. direct the scientific study of the problems of flight with a view to their 
practical solution, and to direct and conduct r esear ch and experiment in aero
n autics in laboratories placed in whole or in part under its direction. 

In general, the Committee coordinates the r esearch needs of private, commercial, 
and military aviation; and conducts fundamental and applied research with a 
view to increasing the performance, economy, and safety of aircraft. 

The Committee is composed of 15 members serving without compensation 
appointed by the President: two representatives each of the Navy and the Air 
Force Departments and the Civil Aeronautics Authority; one representative each 
of the Smithsonian Institution, the United States ·weather Bureau, and the 
N ational Bureau of Standards; together with six additional persons who are 
"acquainted with the needs of aeronautical science, either civil or military, or 
skilled in aeronautical engineering or its allied sciences." To assist the main 
committee in the formulation of programs of -scientific research and in the co
ordination of aeronautical r esear ch generally there are 6 major and 20 subordinate 
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technical committees compl'lsmg members serving without compensation and 
di·awn from the military, industrial, and scientific aeronautical organizations. 

Within the N ACA are two subsidiary organizations: the Office of Aeronautical 
Intelligence, which serves as a depository and distributing agency for scientific 
and technical data on aeronautics; and the Office of Aeronautical Inventions 
which gives preliminary consideration to, and analyses and prepares reports on, 
the merits of aeronautical inventions and designs submitted to the Government 
through any agency. 

The Committee operates the Langley Memorial Aeronautical Laboratory at 
Langley Field, Va., the Ames Aeronautical Laboratory at Moffett Field, Calif., 
and the Aircraft Engine Research Laboratory at Cleveland, Ohio, which are the 

. principal aeronautical research laboratories of the Government. 
National Secu1·ity.-The National SecUTity Act of 1947 provides for the coOl·dina

nation for national security through the establishment of the National Security 
Council (with the Central Intelligence Agency under it) and the ational Security 
Resources Board; and establishes the National Military Establishment headed 
by the Secretary of Defense. 

The function of the National Security Council is to advise the President with 
respect to the integration of domestic, foreign, and military policies relating to 
the national security so as to enable the military services and the other depart
ments and agencies of the Government to cooperate more effectively in matters 
involving the national security. Membership includes the President, who presides 
over meetings of the Council or designates a member to preside in his place; the 
Secretary of State; the Secretary of Defense; the Secretaries of the Army, the 
Navy, and the Air Force; the Chairman of the National Security Resources 
Board; and any of the following whom the President may designate from time to 
time: the Secretaries of the executive departments, the Chairman of the Munitions 
Board; and the Chairman of the Research and Development Board. 

The function of the National Security Resources Board is to advise the Presi
dent concerning the coordination of military, industrial, and civilian mobilization. 
Membership includes the Chairman, appointed from civil life by the President 
with the advise and consent of the Senate, and such heads or representatives of 
the various executive departments and independent agencies as the President may 
designate from time to time. On November 13 last the President appointed the 
Secretaries of the Treasury, .Defense, Interior, Agriculture, Commerce, and Labor 
as members of the Board. 

The National Military Establishment consist of the Department of the Army, 
the Department of the Navy, and the Department of the Air Force; the War 
Council, the Joint Chiefs of Staff (including the Joint Staff), the Munitions 
Board, and the Research and Development Board. 

HISTORY OF FEDERAL GOVERNMENTAL ORGANIZATION FOR CIVIL AVIATION 

AIR COMMERCE ACT OF 1926 

Promotion of .Air Commerce.-The act made it the duty of the Secretary of 
Commerce to foster air commerce by encouraging the establishment of airports 
civil airways, and other air navigation facilities; by making recommendations t~ 
the Secretary of Agriculture as to necessary meteorological service; by studying 
the possibilities for the development of air commerce and the aeronautical indus
try and trade in the United States and by collecting and disseminating aviation 
information; by cooperating with other executive agencies of the Government in 
research and development for the improvement of air navigation facilities; by 
investigating and publishing the causes of accidents in civil air navigation in the 
United States, etc. 

Regulatory Powe1·s.-The Secretary was authorized to provide for the registration 
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of civil aircraft ; fo r the certification of civil aircraft a to their a.irworthine s; 
f or the r ating of airmen and air naYigation facilities; for the issuance, suspension, 
und revocation of regi tration, aircraft, and airman certificates; and for the 
e tablishment of air t raffic rule for the navigation, protection, and identification 
of a ircraft. · 

Aid to Air N a vigation .-All aiTway , together with all emergency landing fi~lds 
and other air naYigation fa cilities except airport and terminal landing fields, used 
in connection with the air-mail service were transferTed from the jurisdiction of the 
Postmaster General to that of the Secretary of Commerce. 

'l'he Sccreta1·y \Yas authorized to designate and establish civil airways; to establish, 
operate, and maintain along such airways all necessary air navigation faciliti es 
excep t ali· ports; to chart and arrange for the publication of maps of such airways. 

'l'he Chief of tile Weatiler Bureau, under the direction of the Secretary of Agri
<·ul turc, was directed to f urnish weather r eports, forecasts, warnings, and advices 
required to promote the ·afety and efficiency of air navigation in the United States 
and above the high sea . 

A sistant Secretary of Co m?ll et·ce.-Provision was made for an additional Assist
aut ecr etal"y of Commerce, to be appointed b.) the President with the advice and 
consent of the Senate, to a sist the Secretary in performing his duties under the 
act. (The Aeronautics Brancll of the Department of Commerce was created to 
administer the act; name changed to Bureau of Air Commerce by administrative 
order of the Secretary of Commerce, July 1, 1934.) 

A-ir Mai l Act of 1934.-The act authorized the Po tma ter General to award air
mail contr acts and to determine the routes for the transportation of air mail. 
Holders of air-mail contracts were required to keep theu· books, records, and 
accounts in the manner prescribed by the Postmaster General; and were restricted 
as to maximum remuneration, aviation stockholding ·, directorships, etc. 

The Interstate Commerce Commission wa requiTed, after notice and hearing, to 
fix fa il· and reasonable r ates of compensation f or the carriage of air mail over 
cacil route, not to exceed the maximum estnblished by the legislation. (The 
Bureau of Au· Mail was created in the Interstate ommerce Commis ·ion to carry 
out the provisions of tile act.) 

The Secretary of Commerce, admini. tering the Air Commerce Act of 19~6, was 
ordered to certify to the Postmaster General the na.till'e of the equipment to be 
required with respect to speed, load, and safety. Tile Secretary prescribed 
ma.."Ximum flying hour. for pilots and operational techniques for mail carriers. 

The Air Mail 1\ ct of 1934 also called for the President to appoint a five-man 
Federal Aviation Commission to study the country's au· transportation system, 
and to report to Congress "its recommendations of a. broad policy covering all 
ph ases of aviation and the relation of the United States thereto." 

Civil Aeronautics Act of 1938.-The act created an independent agency for civil 
aviation-the Civil Aeronautics Authority-composed of the Civil Aeronautics 
Authority of five membet·s which exercised broad adjudicative and l'llle-making 
functions classified as economic and safety regulation; the Administrator who was 
responsible for the designation of airways and the construction, operation, and 
matntenance of air-navigation facilities; the Au· Safety Board of three mem
bers Which investigated au·craft accidents. All such appointments were made by 
the President with the advice and consent of the Senate. 
f The Personnel and property of the Bureau of Air Commerce of the Department 

0 
. C_ommerce and of the Bureau of Air Mail of the Interstate Commerce Com

misston Were transferred to the Civil Aeronautics Authority. 
1'he Secretary of State was du·ected to advise the Authority concerning the 

negotiation of ai1· agreements with foreign governments. 
The Chief of tile W eatlter Bureau, under the direction of the Secretary of 

Agriculture, was directed to furnish the required meteorological services. 
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Reo·l:gauiz(l.IJon Plan Ill vf 1940.- 'I: bc intent of plan III wa lo clarify lhc 
relations of the Administmtor and the five-member Board of the Civil Aeronautics 
Au,thority. The administrator, renamed the Administrator of Civil Aeronautics, was 
made the cl1ief administrative officer of the Authority with r espect to all ~vnct i on 
other than those r elating to f>ro no1 ni r regul ation and (·( •rla in o1 hf>r act i\·iti l':< pri
marily of ~ rule-making and adjudicative character entrusted to the B oard. 

To this end certain functions were tra nsferred to the Adm inistrator of Civil 
Acrona.ut1 cs,. including the functions "Vested in the Authori ty by the CiYiJian Pilot 
Training Act of 1939; the fun ctions of aircraft r egistr ation and of safety reg ula
tion (~xcept the prcsc1'ip tion of safety standard. , rules, and r egul ations) and the 
function of suspending and revoking cer t ificate after hearing, etc. 
Reo·rga1~ization Plan I V of 1940.-By tbis plan tbc Civil Aeronautics Autbori ly 

was · hrought. within the framework of tbe Department of Commerce. The W ealhcr 
Bureau was transferred from the Department of Agriculture to the Dep ar tm ut Lo 
Commerce .. to permit better coordinati on of goYcrnmcnt activities r elating to a Yi n
t ion and to commerce generally. 

The Air .Safety Board was abolished a nd its functi ons transferred to the fivf>
member Civi,l Aeronautics Authority, r enamed the Civil Aeronautics Board. 

The plan further provided that the Administrator of Civil Aeronaut ics and 
the Civil Aeronautics Board would constitute the Civil Aeronautics A uthority 
within the Department of Commerce; the Administrator exer cising his f unction.s 
under the direction and super vision of t he Secretary of Commerce; the Board 
r eporting to Congress and the President t hrough the Secr eta ry of Co mmerce and 
performing its budgeting, accoun ting, personnel, procurement, and related r out ine 
man agement f un ctions under the direct ion and supervision of the Secr etary but 
exercising its functions of rule-making (including the prescrip tion of rules, r egu
lations, and ~tan dards ) , adjudi cation, :mel investigat ion independ ent ly of the 
Secretary. : 

: : 

!Hi 



APPENDIX II 

HISTORY AND ORGANIZATION-PRESIDENT'S 
AIR POLICY COMMISSION 

lmmeuiately fo llowing the appointment of the Commission by the President's 
letter of July 1 , 1947, the Chairman and the Vice Chairman met in Washington 
to dis uss p lans, programs, and policies. hluch of the procedural groundwork 
was laid before the first forma l meeting of the entire group on July 29. On that 
day, the five commi ·sioner were '1\"0rn in , and the nucleus of the staff was 
ass mbl d. 'J'he Exernt ix e Director wa appointed on J uly 30, and was sworn in 
on August 11. 

By mid-Atwust the r cruitment and organization of the working staff was 
virt;u ally complete. Before the end of the mouth, nn outline for the final report 
and the proceclm:e · f or the conduct of the entire pro£rram had been agreed upon 
und were in effect. 

An accompanJ ing clu u-t shows the organization of the ommis ·ion and i ts staff. 
Some change in staff personnel and f unctions took p lace in the course of the 
work but they were of a minor character. The chart bows accurately the duties 
1111d r e ponsibilities of the members of the organization during its active life. 

One major change occurred in Commis ion membership. For reasons stated in 
his letter to President Truman of September 16, Mr. H enry Ford tender ed h is 
resignation. It was accep ted by the President on Septembr 27, and on the same 
!lay, Mr. John A. McCone, the Commi sian's advisor on national security matters, 
was appointed to r ep lace Mr. Ford. Subsequent to his appointment Mr. McCone 
eontinued to carry the pecilic responsibility for the national security phase of 
the tudy. 

Th e Commission opened its formal bearing on September 8 and closed them on 
Decemb er 3, 1947. Both public and executive sessions were held, interspersed by 
many les formal conferences and meetings with civi lian and go\ ernmental repre
sentatives and agencies. The Nat ional Military Establishment, the Department 
of State, the Department of Commerce, the Civi l Aeronautics Board, and the 
Bureau of the Budget were particularly coopera tive in m:ranging presentation. 
of t heir problems at the Comm ission's convenience. The tota l number of formal 
CommiR. ion meetings wns 206, distr ibu ted 11 foll ow : 

Open bearings ···-··-·····-··-··-·············-·-··-····-··-··-·-- ---··········-·-·· 96 
Executive sessions ····-·····-·············- ············-···-··-·-···--····- -·-······ 65 
Luncheon meetings ····-·-···-·········-···-·-···············-·-·-- ···-··---·-·-···-·· 33 
Dinner meetings ······--····--······-·-···········-··············-·····-·---·-····--···· 5 
l\1iscellan eo us ····-·············-··-·······-·····- ·-········-·- ·······-··-·-·-·······-·-····· 7 

Witnesses before the Commission were requested to file statements in advance. 
The formal hearings consisted mainly of questioning by the Commission to 
elaborate upon or· :to clarify the inf ormation submitted by the witness in his 
statemen t. Full stenographic records were kept of all public hearings. Abstracts 
were made of both the statements and the testimony as taken. For convenience, 
the ·e abstracts ·have ·been compiled both alphabetically by witnesses and also 
cla ssifi ed hy subJect matter. These documents form a part of the records of the 
Commission. . · 

An accompanying list shows all those who gave formal testimony before the 
Commission, either in public or executive session. :Many others, not listed, gave 
the benefit of the ir Yiews on many subjects, either orally or in writing . The 
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X. 

ORGANIZATION- PRESIDENT'S AIR POLICY COMMISSION 

PRESIDENT OF THE UNITED STATES 
-

PRESIDENT'S AIR POLICY COMMISSION 

THOMAS K. FIN LETTER- CHAIRMAN , 
GEORGE P. BAKER - VICE·CHAIRMAN 

-MEMBERS-
JOHN A. MC CONE PALMER HOYT A.'O. WHITESIDE 

' 
EXECUTIVE DIRECTOR 

I I I S. PAUL JOHNSTON 

I I I -ADVISORS-
----- - . - ---

UICIAL It($("""' IO'it ......... , 
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Commi ·ion ta ke thi oppor tuni ty to make acknowledgement of the invaluable 
assi. tnn cc rcn<ler ed by all tho c who appeared, or who contributed of their 
time and experience during the com se of the investigation. 

It was impossible, within the time avail able, for the Commission to visit all 
centc 1·s of acronaut icnl act ivity in th e United States. It did, however , make sev
ral fi eld tripo; . 

On August 26, t he NAC.A. laborator ies a t Langley F ield were inspected. 
During the week of October 5-12 the Commi sion visited aircraft establishments 

111 the midwestern and Pacific r egion of the United Sta tes, including: 

Air Mater iel ommnn <l, Wright F ield, Dayton. 
Ci,·il Aeronautics Admini tra tion Technical DeYelopment Center, 

I nd innapoli . 
Alii . on D i' i ion, General i\Iotors 'orp., Indianapoli ·. 
Beech A ircraft Corpor ation, W ichita. 
Boei1w Airplane Co., ' ichi ta. 
Cessna Air craft Co., W ichita. 
Consolidnted-V ultee Air cr aft Corporation, Fort Wor th, San Diego. 
Ryan Aeronau t ical Co., San Diego. 
Lockheed Air craft Corporat ion, Glendale, Calif . 
Douglas Aircraft Co., Inc., Santa Monica, Calif. 
Northrop Air cr aft, I nc., Hawthorne, Calif. 
~orth American Aviation, Inc., Inglewood, Calif . 
H uoohes A ircraft Co., Culver City, Ca lif. 
Muroc Army .A.ir Base, Calif. 
Nat iona l Advisory Committee for Aeronaut ics, I offat F ield, Calif. 
Naval Air Transport Service Headquarter s, Moffa t Field, Calif. 
Boeing Airplane Co., Seattle. 

On October 21, at the invitation of the Depar tment of the Navy, members of the 
Commission and staff, together with members of the Congr essional Air Policy 
Board, went abo:wd the nir craft carri er M·idtu ay f or a day's demonstration of aerial 
tactics a t sea . 

On November 6, members of the Commission visited the following eastern air craft 
p lan ts: 

Grumman Ai rcraft Co., Bethpage, N. Y.; Republic Aviation Corp., Farmingdale, 
N. Y.; United Air craft Corp ., E ast Har tford , Conn. On December 10 the groups 
inspected the Glenn L. Mar tin Co.'s plant at Balt.imore. 

F or the western tour, and the trip of November 6, tbe President made his p er
sonal airplane, the I ndep endence1 available to the Commission, a f act which added 
greatly to the speed and comfort of both trips, and which was much appreciated by 
all those aboard. 

Many Government departments contributed in many ways to the Commission's 
work. The temporary r elease of needed p ersonnel for transfer to the staff was of 
gr eat assistance. A willingness everywhere to consult with Commission staff at any 
time on any subject was also very helpful. 

Special mention should be made of the untiring work of the military liaison offi
cers, Brig. Gen. Bryant L. Boatner, United States Air Force, and Capt. P aul E. 
Pihl, United States Navy. As the designated channels through which a ll military 
material flowed to the Commission, these officers were called upon to handle extraor
dinary loads under conditions tha t were often far from ideal. Their work did much 
to pave the way for the Commission in its r esear ch in matters pertaining to the 
armed ser vices. 

The responsibility for housing and servicing the Commission during its entire 
existence has been in the hands of the Department of Commerce. Spccinl a r>knowl
edgment is due to its administrative officers for the high degree of coopt' rnti on that 
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has been accorded to the Commission and its stalL The personnel, fiscal, and hou · -
keeping problems that inevitably arise in conjunction with a temporary organization 
working under hjgh pressure require extraordinary tact and patience in the han
dling. The efficiency and dispatch with which all our problems were handled by our 
hosts in the Department of Commerce contributed in no small degree to the su es -
ful operation of the Air Policy Commission. 

The Commission expresses its especial appreciu tion to S. Paul Johnston, the 
Executive Director, for his efficient orga nization anrl direction of the staff and his 
invaluable and informed advice. 

Final acknmdedgn1cnt is clue to the loyal and untiring work of the member of 
the Commission staff. From beginning to end, they have worked long hours under 
extreme pressure to pro\·ide the necessary background material, to prepare for hear
ings, to analyze testimony, and to assemble the facts and figures on willch this report 
is based. Without their help, it would have been impossibl e for the Commi ~~ ion to 
carry out the President's rlircrtiYe within th e time li mit that was set. 
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0TH CoN RE 

2d Session 'EN A TE 

NATIONAL AVIATION POLICY 

~ REPORT 
{No. 949 

:i\Ir. BREw TER , f r om t he Temporary Congressional AYiation Polic~ Board , 
submitted the followino· 

REPORT 
[P n1 uan t to Publi c Law 287, 80th 'ong. ] 

FOREWORD 
·within 2 yea r after ce ·sation of hostili ties in World '\Var II, general concern 

oYer national securi ty and the threatened bankruptcy of the aircraft industry and 
·iYil ni.r nrricr of th e United Stat e ·, indicated neces ity for re'l'i ew of national 

a.Yiation poli cy by the Congress. 
A eal'ly as Janual'y 1947, legislation was introduced in the Senate for estab

li hment of a National Aviation Policy Boal'd. After months of debate, a bill, 
H. R. 3587, was passed by both Houses on July 22, 1947. This act to provide for 
the establishment of a temporary Congr essional Avia ion P olicy Board, was 
igned by the President on July 30, 1947, thus becoming Public Law 287. 

The fi.rst meeting of the Board was held September 15, 1947. It has been fo l
lowed by continuous staff work and joint Congressional Board and Advisory 
Coun cil meet ings at frequent inter va ls f rom that time m1til now, when the Board, 
l'ecognizing ind ividual differences of opinion which in evitahl? occur in a study of 
this magnitude and importance, unites in this report. 

Before Board study had proceeded far beyond prelimimn·y stages, it became 
apparent that th e primary problem of national avia tion policy was one of provid
ing well-balanced military and nava l air forces r ather than one of finding means to 
maintain an aircraft industry. If the former wer e accomplished, the health of the 
latter would be assured. 

It also became appar ent that development and installation of a basic system of 
nltr amodern facilities and controls would expedite high density civil air traffic 
with safety and certainty under all conditions, assuring a major degree of air
defense mobility. 

Availability of exlwu t ive testimony in public hearings befor e the contemporary 
Presidentia l Air P olicy Commission enabled the Congressional Board to proceed in 
execu t ive sessions without duplication of time and expense by Government and 
witnesses alike . .Additional testimony and voluminous r esearch data have been 
required, but the unfa iling courtesy and cooperation of the Presidential Commis
sion in making i ts experience available has been of the greatest rna teria.l assis
tance, and is acknowledged with most sincere appreciation. 

The Congressional Board likewise wishes to • express appreciation of the co
operation of those Government officials, aviation experts, and private citizens 
who generously submerged personal interest to fumish information and advice in 
the public behalf. 

In particular, the Board desires to commend to public appreciation the mem
bership of its Advisory Council , which has given without stint from a vast aggre
gate of knowledge and experience, to the format ion of sound national aviation 
policy. In conclusion it should he clear that the emphasis of this r eport upon air 
power is not to be construed as implying any opinion whatsoever concerning th e 
importance or necessity of any oth er branches of the armed servir,es. 
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LETTER OF TRANSMITTAL 

CONGRESS OF TilE UNITED STATES, 

CoNGREssroNAr~ AviATION PoLI CY BoARD, 

The PRESIDENT PRO TEMPORE OF 'l' HE S ENATE, 

United States Se?wte, Washi11gton, D. C. 

March 1, 1948. 

Sm: In accordance with Public Law 287, Eightieth Congress, as chairman 
of the Congressional Aviation Policy Board, it gives me pleasure to present 
to you the r eport of this Board which I ask that you lay before the Senate 
of the United States for consideration, " ·ith a Yie''" to its being printed as a 
Senate document. 

Respectfully submitted. 
OWEN BREWSTER, U. s. S., 

ChairrllO?l . 
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PREFACE 

_On Augu ·t 6, 1945, au airplane bearing the in ignia of the ~nited , tates Army 
Au· Forces dropped an atom bomb on Hi..ro-hima. l\Iilitarily speaking, at that 
same hour the ecurity frontiers of all nations disappea.red from the map. • ational 
defense, in the trad itional ense, is no longer po sible. l\1ore devastating weapons 
and more competent weapon ca rriers than tho e which truck Hiroshima are in 
existence. The cycle of history has tUl·ned :md once again ci\·ilization stand vul
nerable to annihilation. 

Joint action for peace by all major nation alone an meet our modern dilellliDa. 
D termined rind continuou · effort in the nited ations must not be abandoned 
whi le the slightes t ra:v of ho1 e remains. In the meantime, an alternative plan to 
maintain a balance of })eace must be contrived in the name of the free world. 

World War III, if it comes, "ill be i.u sudden and indiscriminate attack on our 
itie , our factories, our transportation lines, our communication centers and 

water supply, and more important than all else, upon OUl' lives. It will be more 
extensive than the attack on Hiroshima. There will be no time, as in World War 
I and World \¥ ar II, for mobilization. The on !~· "dcfen e" will be swift and 
more devastating retaliatory attack. 

To defend ourselves in the age of atomic bombs, of radioactive dust, of bac
teriological contamination and guided missiles-to mention some of the new and 
terrible weapons-we must have air power that is supreme. We cannot have les 
if we are to discourage attack or, if attacked, to defend ourselves. 

Existence of opposing weapons in quantity, and the means to deliver them, is a 
restraint upon any nation contemplating attack. Possession of weapons in quan
tity, and the means to deliver them in overwhelming force, if attack comes, is 
judged the best and surest protection against defeat and slavery. 

Until men of a ll nations can meet in good will in the council chambers of the 
world, anything less than this complete supremacy in air power is self-deception. 

Air power is the total ability of a nation to capitalize on the medium of flight. 
The ramifications of the air power we must have call for definition of political 
rights in air space. They requi1·e revaluation of intemational alliances. They 
overlay the traditional map of commerce with air trade routes. They profoundly 
influence the expenditure of national budgets. They presage the existence of a 
vast new industry. · 

Amazed as we are today over speeds in excess of 600 miles ~m hour, the ulti
ma te a ttainments of flight are only vaguely apparent. New sources of propulsive 
power are being determinedly researched. More efficient design is breaching the 
way to supersonic speeds. Fully automatic flight control and navig:ation are in 
prospect. 

Considering these projects, it is self-evident that search fo r a national air policy 
for the United States must range from telescopic to miscroscopic analysis. It 
must seek to explore all the facts. It must uncover them and it must coordinate 
them if a pattern of national secur ity and civil progress is to r esult. 

It is folly to p1·etend that the world does not live under a sense of impending 
tragedy. Deliberately and continuously we m·e faced with the possibility of 
aggressive attack. The deadly character of the new weapons makes war an open 
invitation to mass annihilation. 

The answer to th is greates t of historical dilemmas would be a Magna Charta 
of world defense, a ringing declaration of moral challenge to match the danger. 
This should come from the united voice of the major powers implementing their 
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join t "·ill through th e "ni ted ~a tiou . . T heir forces of ins pec tion 11·ould be ~rnar 
an tor.· to whom modern weapons migh t b SU1Tender ed. 

That thi s, presen t ly, cann ot be the a. e is tragi . B ul it i.· true. ntil there 
is a solid foundation upon 1rhid1 freemen can build fov :e<.:u ri ty a ud urYi,·nl, 
these same freemen, wh o . eek only .·elf-pre.-cn·at ion 11·ith jus t it c and wi t h free
dom, are faced with the necess ity of dl'f'cnding th em ·eh· e.- . 

Interested only in freedom anrl just ice, the Unitl'd . 'tatcs ha s no other co urse 
to follow but to maintain .- uch a mili ta ry air fo rce and ciYil a ir effor t that no 
sudden attack upon t he American p eopl e ca n succeed-and l'lw t any such att.Je k 
will prompt swift and a wf ul retribution in OYenrh clming Yolume with effect i,·c 
and devastating w eapons. 

Therefore, it is the judgment of the Congr essiona l Aviation Po li cy Board tha t 
the capability of the Uni tcil State. most likely to ili scourage an ao-grcssor again ··t 
attack upon t hi s Nation, most diecti,·c in thwarting .- uch 1111 a tt ack ii laun ch ed, 
an d most -able to dea l out retaliation to paralyze f urth er atlack, i · air power. 

National air power is an enti ty not fundamentally divi s ible a · a " ·capon, or as 
a carrier. Materials, organization, and cr aftsmanship whi ch go to make a gr eat 
aviation industr y are as r eadily turned to the combat p la ne a · t·o the t ransport. 
Airway facilities which give scheduled dependability to ci1·il nit· lines also giv 
tactical dependability to military air fo1·ccs. A irports whi ch .-erl'c the burden of 
national a_nd internationa l traffic ca n al so base tactical or s trategic combat squad
rons. Transport fleets whi eh serv e comm erce in peace ea n t ic too-ether tactical 
and administrative r equirements in war. 

Hence, it is the convict ion of the Cong-rcss ionnl Aviation Policy Board thaL a 
s trong, stable, and modern cil'il avia t ion l'Omponent is c.-srnt-ial to a ir power for 
national security. 

In view of the foregoing, t he Congr e . .- ional Board has sough t to determine a 
broad national air policy which by coordination of all phases of air power will 
most discourage aggression, preserve the national securi ty, and promote the t-o La I 
soPial :md economiP wclfn re of thr TT nit·cn S tat·es. 
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CONCEPT OF NATIONAL AVIATION POLICY FOR T HE 
UNITED STATES OF AMERICA 

1. That the co:t of the air-power program of the nited States be coordinated 
with a ll other co. t and expendi tm·e of government, bo th dome t ic and foreign, 
that we rna · prote t oux elYe again -t both aggre ion f rom abroad and bank
rupt y at home. 

2. The military air power of the ··nit d tates should be maintained at such 
effe tivene a to be able under a ll ir urn ·tance to control the air spaces of the 
United • tate it po es ion , Territorie , ba e , and occupied lands wheresoever 
and be ab le to retaliate in o-reater degree fo l' an ' attacks launched by a ir, or 
otherwi , aga in t t he peace and secmi ty of the nited tates or tho e f ree allied 
<YOYernment. · with "·hich it i joined for mutual defense. 

3. cientific research should be fostered and coordinated to maintain the lead-
er hip of the ·nited States in te hni al aeronautica l development. 

4. The airways, ·weather stat ion , a irpor ts, and essential faci litie of air naviga
tion and control hould be denloped and maintained to ae omplish the maximum 
deo-ree of afety and cer ta in ty in air commerce and mi litary operation, r egardles. 
of weath r , burden of tr affic, enemy action, or other cause whatsoever. 

5. The aviation industry of the nited tates should be maintained in such 
production tatu and degree of expandabili t:; a · to ern adequately, and with
out delay in emergency, the requirements of the militar.) air forces. 

6. The domesti and for eign a ix commerce of the · ni ted States should be fo -
t red and promoted by whate,·er means appear most practical until i t reaches 
such tature in passenger and cargo capacity as to constitute in crisi an ade
quate logistical a ir arm of the National Defen e Establishment. 

7. The value of the sma ll-bu iness man-the local airport operator, aircraft 
sales and service compauies, flying and trade schools-along with the private citi
zen pilot and owner of aircraft should be regarded as a national asset and be 
g iven every recognition and encouragement. 

8. In every phase of national air power, the policy of coordination with every 
other pha e houl d prevail, and the Secretarie of State, Defense, and Commerce 
mu t be . pecifically charged with responsibili ty to this end. 

9. An aeronaut ical educational program should be e tahlished throughout the 
public-s h ool system in order that basic problems of the air age-global geogra
phy, meteorology, navigation, mechanic$, communication. and the rudiments of 
flight-are well understood by fu ture o-enerations. 

The Board's conclusions foll ow: 
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PART I 

COMBAT AVIATION 

SECTION I 
The Board has endeavored to lea m the a ir requirement s of t he Na\·y and Air 

Force in accordance with a unified plan of action, but 11 0 . uch plan has been 
agr eed upon. The J oin t Chi efs of taft ban been r equested r prated ly to f urni h 
a unified pl an to thi . Boa rd hut they haYc :·et to do so. 

\7Ve ar c not unmindf ul of th0 p roblems ill\·uh·ed. S t ralc,; ic planning un a ·o
ordinated basis with a delin eation of rol es a11d mis.·iou: is a t imc-cou ·uming 
study. To be of practica l va lue, such a p lan must provide fo r coordination of 
target ·objectives, priority of tas ks, co-ordination of items common to 1\avy an d 
Air Force a ircraft , computatio11 of over-all logi stics necc:sa ry to iu su:re that t.nt 
tegic concepts are supportab le, and, fina lly, coordination of a ircraft procurement. 

In spite of these diffi culties, \\·e arc at a loss to und er stand why in tegrated 
s tudies of th is type have no t been conducted : iu cc the end of \ Vorld \\Tar II. W e 
believe the Joint Chiefs of Sta ff should pursue su ·h s tud ies intensive ly wi th a Yiew 
to determin ation of t he minimum number of a ircraft and the : ize of the armed 
fo rces which will insure national securi ty. 

Under the National Security Act of 1947, the J oi11 t Chi efs of Staff are charged 
with the obligation of preparing such plans. It is our \·i ew that the Secr etary of 
Defense and the President should exer t whatever p ressure is r equired to make 
certa in of their accompli shment. \ Ve arc not unaware of the fa ct that the Joint 
Chiefs of Staff, who indi vidually r epresent th e three separate ser vices, may find 
it difficult to prepar e truly coordina ted and in tegrated -plans. The loyalty of each 
service to its tradi t ions is understandable, but unyielding adh erence to service 
loyal ties at the expense ·of na t iona l. security is a luxury the Nation no longer ca n 
afford. 

However , the Join t Chiefs of Staff ar e not a lone responsibl e for the presen t 
impasse, as there is an important conflict between Exeeutin~ orCler and law. 

1. The National Security Act of 1947 and Executive Order No. 9877, which fur
ther defines the missions and roles of the various components of the armed 
forces, should be clarified in order to eliminate basic differences in inter
pretations. 

There are basic differences of opinion between the Air Force and the Navy as to 
the mission of naval aviation as set fort h in Executive Order No. !)877 and in the 
prov ision of Publi c Law 253, the Na tional Security Act of 1947. As an example, 
the Navy interprets the law to permit it to develop any type of weapon and to 
base its plans and r equirements on the utilization of any weapon. The Navy 
contends that it is complying with the law in di sr egarding the E xecutive order on 
this point because the law and the Executive order are in conflict. The Air Force 
view is that both the law and the Executive order give to the Air Force, exclu
sively, certain missions. The fact that such a basic differ ence of interpretation 
exists indicates the necessity for immediate cladfication. Th e law and the Execu
tive order as well as their interpreta tion appear to be in conflict, or at least 
ambiguous, and for these reasons recommendation is made that a solution be 
found either through amendment of the ac t or revision of the Executive order, or 
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hoLh. Th1 · :t p will in ·r a ·e t he e.Jfe ·t i\·ene , efficiency and econom} of the 
_ ationa l Military E tabli hment. 

In Yiew of the imtbili ty of t he Joint hief of Staff to prepare a uni1ied plan it 
ha · be n neces:-ar:y fo r t hi Board to ac ept for the t ime being the statements of 
requir m nts prepared b · t he Xav and A ir Force separately hu t in accordance 
wit h cc l"lai n a ·nmption s r eferr ed to herein by u as "plan A and 'p lan B." Th e 
tota l r equiremen t in the e pl an , therefore, r epr esent the urns of the separa te 
statements of requirement and in nowi e r epresent a unifi ed p lan as migh t ha.-e 
bet>n anti cipat rrl from tlw t:n ificat ion Act. 

Plan A 
l•rom t he in fo rmnti on made aYail abl to the Board b~y the A ir Force and by the 

\ ay~· cpa r atc ly, it would ::tppea r tha t the ini t ial str ength necessar y to mount 
pr mpt l3 a n effcdivc, continuing and sue e f ul a ir offen i.-e aga inst a major 
enemy, i · what is te1·med the Air Force ~o-O'roup program of 20,541 air craft, plu. 
t he N ayy progr am of 14,500 aircraft, tota l 35,0-il aircraft. At the ICY el-off period 
in 1953 t hese proO'rams \\·ould r equire t hereafter an annua l Air Force procurement 
of 6 000,000 airframe pound and au <Utntw l Navy procurement of 25,000,000 air
fram e pounds- totn l. 111.000.000 n irfnun e poun d nnnun ll~ . 

Plan B 
Basl'd 0 11 th e ·:lliH' :sou r 'L' ;.; of info rm ation, the t rength neces a ry to prevent the 

lo. s of a war upon the ou t et of ho t ili t ies appears to be the same program out
lined in p lan A a bo ~·e, but without r e. er ve aircraft, which mea ns a combined Air 
Force and Nt1\·~· HY ia tion p rocuremen t of 63,000,000 airframe pounds annually. 
For the 1)Urpose of comparatiYe budget study (see tabula t ions) we have assumed 
that t he combined annua l procurement of 63,000,000 pounds might be divided 
iu to approximately 45,000,000 for the Air Force and 18,000,000 for the Navy. 
This plan is des igned to provide a force suffi cient to (a ) withstand an initial blow 
intended to cripple the United States, (b) form the basis for a strong Territorial 
defense, and (c ) provide effective r eta liation, but not a sustained offensive action. 
Under this p lan it is estimated that the aircraft manuf acttu·ing industry would 
require a year longer to r each the volume of aircraft production necessary to cope 
with attri t ion, than it wonl rl nnd er plan A. 

Present Situation 
In the fiscal year 1948 the Air Force is procuring 13,000,000 airframe pounds 

of new a ircraft from cash expend ed in 1948 and deliveries from cash expended in 
previous years. The Navy is procuring· 8,000,000 airframe pounds of new aircraft 
on the same basis. In addition, the two services are withdrawing from war
surplus storage a combined total of 43,000,000 airframe pounds. Ther efore, the 
total input of aircraft into the two air services for the current fiscal year 1948 is 
64,000,000 airframe pounds. 

War surplus storage aircraft are being depleted r apidly. If plan B were to be 
a dopted and p laced in effect at m~ce, industry might be able to expand to an an
nual production rate of 63,000,000 pounds at approximately the same time useful 
ail'planes in storage would be exhausted, thereby maintaining the present program. 
This date approximates the close of fiscal year 1950. Therefore, if this strength is 
to be maintained, in1mediate action is necessary to preserve the strength we now 
possess. If plan B were adopted, complete modernization of the air services at 
t he strength specified in this plan, would be effected approximately by t:he end of 
fiscal year 1954. 
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Expenditnres and (new contmct antho·rity), by fiscal years in billions of dollars 

Plan A (111,000,000 airframe pounds ) 
Present , , · 

Plan B (6:1 ,000,000 airframe pounds) 

Pnrticnlars 1948 

1!149 ! 1950 11951 11952 119531Level off 19 ·!9 I J.!l50 1 1951 1 1952119531Level off 

Army: 
Total appropriation for Army1 . .... . ... . ............... . . , 3.12 
Total contract authority for Army' ...... ............ . (.02) 

Navy: 
Appropriations for aircraft procu rement .... .. ... . . 
Contract authority for aircraft' ..... .. ......... ...... .. .. . 
Total appropriations for naval aviation3 . . ....... .. 

Total contract authority for naval aviation" ... . . 
Total appropriations for Navy3 .... . ... . . ..... . .. .. .... . .. 

Total contract authority for Navy" . ... ...... ..... .. ... . 
Air Force: 

Appropriations for aircraft procurement .......... . 
Contract authority for aircraft' .... .... .. ....... ... ... . . 
Total appropriations for Air Force" .................. . 
Total contract authority for Air Force" . ....... .... . 

Total armed services: 
Appropriations for aircraft procurement .... ...... . 
Contract authority for aircraft' ...... .. .. ........... ... . 
Total appropriations for aviation ...... ...... ..... ... .. . 
Total contract authority for aviation" .... .......... . 
Total appropriations for armed senices . ....... .. . 
Total contract authority for armed services' .... . 
Current procurement cost of aircraft trans· 

.28 
(.25) 
.n 

(.25) 
4.13 
( .52) 

.12 
(.43) 
3.10 
(.43) 

.40 
( .68 ) 
3.83 
(.6 8) 

10 .35 
(.97) 

ferred from storage to operation4 ••••••• • • • •••••••• • [ 1.84] 
National budget other than armed services ... . .. ..... 26.88 
'rotnl national budget, exclusive of U:MT und ERP 37.23 
Universal military training" ... .... ... .... ... ... ..... .. ........ .......... . 
European relief program ............. ... .... ... ................ .50 
Projected national budget, including arm ed sen·· 

ires, UlllT, and ERP 37 . 7 ~1 

I I I I I 
.. ~:.1.~ ... 1 .. ~: :1.~··· .. ~::~ ... .. ~:~.~ ..... ~:.~~ ..... ~:~.~ ..... :~: ~.~ ... ) .. :: :.'.~ ... ) .. ~: .'.~ ... 1 .. ~: .'.~·· · 

.95 Ul9 1.28 1.30 1.20 .·15 I .G7 .88 .96 .52 
( .91) 
1.20 
( .91) 
·1. 80 

( 1..1.9 ) 

(1.04) (1.21) ( .96) ( .!J6 ) (.96) (.57) (.77) ( .77 ) (.77) 
1.75 2 .08 2.05 2.00 2.00 .9(i l.fl1 1.42 1.50 

(1.011) (1.21) ( .96 ) (.96) (.96) (.57) ( .77) (.77) ( .77) 
5.75 6.48 7.30 7.80 8.00 ,IA(i 5 . 11 5.22 5.45 

(2 .05) (2.48 ) (2.18) (2.13) (2.13 ) (.92) ( 1.3:!) (l.l12) (1.32) 

.so l l.70 ( 1.90) (2.60) 
:1.50 5.20 

(1.90) (2.60) 
I 

2.'10 
(3 .20) 
6 . ~0 

(3 .20) 

3.oo s.:;o s.2o .so I .70 
( 3.20 ) (3.20 ) (3.20) ( 1.90) I ( .R II ) 

7 .1! 0 7.80 7 .50 3.50 .20 
(3 .20 ) (3.20) (3.20) ( 1.90) ( .60) 

2. ·10 
(:1.20) 
6.50 

(:1.20) 

2 .70 
(2.40) 
6.70 

(2. -10) 

1.32 
(2 .8 1) 
4.70 

(2 .81) 
11.42 
(:l.H9) 

f:! .oo I 
2 5.00 
:l6..12 

.88 
4.00 

·11. :\0 

2 .65 
(;1 .611) 
6.9 5 

(3 .64) 
14.07 
(4.65) 

r .84 1 
25.00 
39.07 

1.58 
5.2 ·1 

I ·15. 6!l 

:1 .7!1 
( <1.41) 
8 .58 

(4.41) 
16. 10 
(5.6 8 ) 

25 .00 
41.10 

2.01 
3 .:\i 

\ .1G.Ii R 
I 

4.2 8 
(4.16) 
9.35 

( 11.16) 
17.72 
( 5.38 ) 

25.00 
42.72 

2 .01 
2 .47 

I-Ii .2 0 
I 

'1.80 ·i.40 
( ·U6) (4.16) 
9.80 9.50 

(4.16) (4.16) 
18.12 18.62 
(5.33 ) (5.33 ) 

25.00 
·13 .72 

1.75 
.62 

46.0() 

25.00 
43.62 

1.75 

45.37 

1.2 " 1 2.:11 
(2.47) I (3.:.~7> 
·l. ·lfi 6.5 1 

(2.47) I (:1.:!7) 
II.OS 1~.1 :1 
(~. 82 ) : ( :1.9~) 

1 ~.oo 1 I r .8•11 
2f>.OO 25.00 
:16.08 I :1s.4:1 

.s8 1 1.58 
·1.00 £>. ~4 

I 
·IO.!Hi I 45 .2.'i 

I 

~ .2 8 
(:1.97) 
7.92 

( 3.9 7) 
J 4. 8·1 
(4.52) 

25 .00 
:19.84. 

2.01 
~.:, 7 

, .1:;.4 ::! 

3.66 
(:1 .17) 
8 .20 

(3. 17) 
15 .27 
(3.72) 

25.00 
-10.27 

2 .0 1 
2 .·17 

~ H.iG 

3.12 

.96 
(.77) 
1.50 
(.77) 
5 .50 

(1.15) 

2 .70 
(2.00) 
6 .80 

(2.00) 

:1.66 
(2.77) 

R.SO 
(2.77) 
1 fi.42 
(3.15) 

2S.O 
·10 ..1 

1.7 
.6 

4 ~.79 

3.12 

.96 
(.77) 
1.50 
(.77) 
5.50 

(1.10 ) 

2 .00 
(2 .00) 
6.10 

(2.00 ) 

2.96 
(2 .77) 
7.60 

(2 .77 ) 
14 .72 
(3.10 ) 

25.01J 

I ::~:~~· ·· 
·11..1 7 

I 
1 Above figures for Army do not in cln<i e costs of government or rel ief in 

occupied area s, nor civil fun ction s of the Corps of Engineers. 
similar figures for Air Force do include s uch pny nnd Rupport of uniformed 
personn el. The figur eR for th e tota l appropriation s for Nn\'Y do include pay 
and support of ull uniformed p o,·son n el of the Navy. 2 These fi gu res r epresent a uthority to contract. and appropriations for 

liquidation are included in the appropriate figures for the years in which 
expenditure is anticipated. 

3 The total approprat ion figures for nn,·al aviation do not include pay, 
allowances, subsistence, medi cal care, e tc., of uniformed 1lersonncl. whereas the 

4 These fi gures represent tho current cost of replacement of aircraft tran s· 
(erred from storage to operation . 

6 Those figures r epresent estimates for es tabli shment und operation of mlli · 
tnry training faciliti es. 



In order to delineate th e budaetary effed of the c p lan o\·er the next 5 yem·s, 
we present a tabu lation of budget r equirement , including contract au thorizations, 
a uming co t of labor and material remain constant. Furthermore, in order 
that the e militury budget · may be presented in relation to the oYer-all Federal 
Budo-et it i. a . umed in the tabulation that the osts of Go,·ernment (other than 
for the Armed Services mliYersal mi litary training (Ul\lT) and European recov
ery program (ERP) as :et forth in the budget for the fi sca l year 1948-49, remain 
constant at $25,000,000,000 oYer the period coYered by the tabulation. To the 
total are then added the c ·t imated annual co ts f or th Pre ident' program for 

l\IT and ERP (gcnera ll~· ca ll ed the ?lla r~hu!J plan) in order to pre ent an oYer
a ll budgetary picture. 

Th Board no te wi th deep cou ern tha t lhe 1948-49 armed ·ervices budgets are 
in amounts arb itnll'ily allocated by the Bureau of the Budget. They do not even 
approximate the sta ted requi1·ements of t.he services. 

After examination of the tab le· of 1 rojected Federal Budgets (p. 9) it is 
obviou that somthing must yield. If the over-all costs cannot be kept down 
within reasonable prox imity of the pre ent budget, we must either increase in
come f rom taxc to make up the differen , or engage in debt financing. _ either 
cour e i · to be desired. The on! a lternative i a reduction in other expenditures. 
It shou ld be ob ervcd here that more than thr e-four ths of th e F ederal Budget i 
now related largely to prevention, prosecution or liquidation of wa1·s. 

To repeat-no unified p lan has ;o;ret been prepared. vVe believe that when such a 
uni fied plan has been determined, the total requirements of the armed services 
may be materially reduced below the tota l of the estimates prepared unilaterally. 
It is not pos: ible for our Board to estimate with accuracy the reduction in t he 
combined mi litary budgets that such u unified plan might make possible, but i t 
is believed that materia l ·avings can be affected whi le at the same time a better 
and more efficient mil itary estab lishment can be provided. 

2. In order to obtain a more realistic national security program, determination 
should be made by the National Military Establishment of the alter ations 
in the fiscal year 1949 military budgets that should be effected, and that 
such determination should be presented to the President and the Congress 
before adjournment of the present session of the Congress, but in any 
event not later than June 30, 1948. 

uch a determination should-
( a) Effect the adoption of unified plans. 
(b ) Reveal the capabilities of the armed services under stated conditions 

or p lans and the corresponding budgets required. 
(c) Provide definitive information to the President as Commander-in

Chief which will enable him to determine for his purposes the proper budget 
for the national security. 

(d) Form the basis for an industrial war p lan that can be accurately 
translated into terms of national r esources. 

(e) Insure maximum return for the military tax dollar. 

Such deter mination should be made annually thereafter at such time as to 
permit a report to the President from the Secretary of Nati<mal Defense so as to 
be useful t o the P r esident and the Congress in the formation of the next annual 
budget and appr opriations. 

.:. 

Section II 

The primary military objective of modern warfare is no longer the armed forces 
of the enemy. The pr imary objective is the war potential or, in other words, th~ 
industria l organization and the ·resources of the enemy. It was the destruction 
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of uch objcct iYes a;; ba ll-bca riug p lants and ga ~o lin c 1·racking plan t. ·, a:; well a. 
the destruction of hipping, that immobilized t he g round anrl a ir for ·c of 
Germany and J apan. Th e gr eat contenders in a poss ible 11· :11 · o[ th e f u tur will 
Grst engage in t he politica l and then th e indu;;tri a l pha;:cs o f lh<\t war. 'l'h c 
political pha c of the next " ·ar has been actively engaged iu . incc VE-day- and 
th e industria l phase is clearly r ecognizabl e. Th e t im e lag bet ween these elemen t: 
and open warfare (if warfare must ensue) dep nel s upon ma uy facts-not th r 
least of which is t he degr ee of success of the ideologica l aspect of t he pol it ical 
war. The political war r ages over all the world and spark · ma~· be stru ck, CYPIJ 
accidentally, which coulu ea.·il y flare in to open wa r fare. 
· S in ce the internationa l poli tical s it uati on i;; not encourag ing, mili tary p u. turr 

is of chief importan ce in our hope of avo iding war in this atomic ao·e. The abi li t _,. 
and; indeed, th e prom i.-c of in .-ta n t rct-alia t iou in kind in ·n;;c of atomic atLack io
of over-riding priori ty. \Y e h:w e the atomi c bomb and han• used it tw ice in wax. 
~o other nation is likely to attack us directly if it la cks at lea.- t a comparablP 
suppl y of tha t weapon and until it beli eves that it cnn r rippll' us beyond carl~
rPeOYery by a surpri se nttack. 

3. The nuclear-energy propulsion for aircraft (NEPA) project should be accorded 
the highest priority in atomic-energy research and development and every 
needed resource and facility should be devoted to its early accomplishment. 

In the eYent· of war or in any in ternationa l ituation likely to lead to war. 
nuclear energy for the propuls ion of a ircraft would be 1·ompnrable in s ignifi anee 
to the atomic bomb i tself. Presently known limitations inherent in a ll chemical 
fuel s make diffi cult the delivery by a ir of atomic bombs aga inst a di stant enemy . 
Therefor e, if the Uni ted States had nuclea r-energy propulsion in addition to 
atomic bombs, it could be the dominant facto r in maintaining world peace. Until 
these ends are attained, the United States must dep~nd on military weapons and 
tech niques currently availabl e. · 

We must, t her efor e, devote t he best eff orts of the N atioual "Mi l i tm·y E tab lish
ment and the Atomic Energ-y Commiss ion to the prosecution of the NEPA project 
to provide our armed services an effective method of accomplishing- withou t 
geographical limi tations- imm ediate a nd devastat ing r etaliation shou ld· our coun
try be attacked. 

In addition to its military application, the successful solution of the problem 
of nuclear-energy propulsion of aircraft will include vital contribu t ions to hum11 n 
welf are of enormous value to our p eople. 

4. A Federal airways system should be established under a single civil head to 
facilitate integration of its function with military aviation in an emergency 
and study should be made by the Government agencies charged with mobili
zation planning to determine whether the employees of this system should 
have a military reserve status. 

The report of Special Committee 31-3 of the Radio Technical Commission for 
Aeronautics is designed to in tegrate the technica l requirem ents of radio for civil 
and military purposes into a single system, thus making common utilization pos
sible. It should be implemented as r apidly as feasible. While military aviation 
must necessarily inst a ll and operate many facilities exclusively, there must be 
operating tie-ins with the civil at every point essential to common operation. 

Electronic aids to air n avigation and landing, airways traffic control systems. 
weather r eporting and forecasting systems, airports and ground fac ilities, and 
communication networks are essential to military aviation in time of emergency, 
along with the trained personnel involved. As much of these systems and trained 
personnel as can be engaged in commerce and the public interest in time of p eace 
-so much is available in a national emergency. Moreover, i{ the civilian per
sonnel has a military r eserve sta tus, integration might be accelerated in an 
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mergen ntinucd study of tllis last aspect of the problem hould be made by 
th Gov rnment agencies charged with mobilization p lanning. 

5. There should be established a joint task group designed to withstand an initia.l 
attack directed at the United States, and to form the basic organization for 
a strong territorial defense. 

Dcf n. plans mu t ·ontemplatc an aggre i,·c a ttack de igned to cripple our 
•nt r f war potent ial. In the current atomic ~:we i t ma: be expected that . uch 

•tt tack ~ UJlOn the nitcd tate · will be de liver ed by air with li ttle or no warning. 
~ow i the time to organ ize the interna l defen e in order to localize and repel 
uch an ntta ·k. It i imperat ive that an air warn ing network be extended in all 

dire <:I ion: from whi ch an atta k ma ' b expected. Economy may be achieved by 
mpl yin o- elemen t of the civil airway v tern wher ever practicable. 

6. A competent aircraft-warning network should be established under the direc
tion and control of the proposed Territorial Command. 

An a ircraft-waming nclwork i · composed e ent ia ll ·of long-rnnge urveillance 
radar and a y tem of rapid ommm1icat ion . A much of thi y tl:!m a can be 
employed feas ibly and in tegrated iJ.1to the ci,·il airways traffic control system 
·hould be so employed. This will provide economy by avoiding duplication, as 
well a · pro...- iding a r e crvoir of highly kill ed operators and technicians in an 
mergen c .. 

7. In order to provide personnel immediately available for assignment in time of 
emergency wherever the military situation demands: 

a. A portion of military aircra.ft should undergo overhaul on a contract 
basis by civilian organizations and the employees of these organiza
tions should be encouraged to be members of a reserve component of 
the armed services; 

b. A realistic program of recruiting and training air reserve personnel 
in both air and ground echelons should be developed. 

I n g nentl, t he present practice i for the m·med services to o\·erhaul aircraft 
in their own depots. This may ser ve p eacetime needs of the services, but it falls 
f ar short of solving problems of providing maintenance facilities and personnel 
available for duty with combat units should hostilities requixe. Experience elUTing 
the pa. t war indicates clearly that pri\ ate as well as militarJ p lants must be 
utilized for overh aul of militar) aircraft in con tinen ta l ni ted States in wm·. 
It is essential that some of the. e con tr act overhaul establishments be maintained 
in time ot" peace, ready for expansion in the event of national emergency. 
If the employ~es of these establishments are in the military reserve it will be 

possible to withdra:.v a portion of the per sonnel of such contra.ctm:s for active 
du ty wherever military needs r equire, leaving a nucleus of skill ec~ mechanics in 
the private p lants upon which they may expand their forces. 

At the end of World War II there was an enormous reservoir of highly skilled, 
well t rained flight and ground personnel. Only a fraction of that number is 
receiving training and practice in the r eserve force today. Even this small ·for ce 
of organized r eser ve is in danger of disintegration due to lack of susta ined train
ing programs while the "unorganized" per sonnel is rapidly deteriorating through 
total lack of training. H ence, we are facing a dangerous situation which threatens 
effective mobilization and makes planning exceedingly difficult. Enlistments aJ.'{l 

expiring soon for most of those now in the Reserve. A realistic plan of t raining 
will be necessary to induce r eenlistments and to attract new 'candidates to the 
program. · 

It will be necessary to provide an equitable system of promotions in the Re
serves, assurance of equal treatment with Regulars in t ime of war, and· some 
Rystem of Reserve retirements which may be earned by sustained participation 
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111 t rauuug J rogra m ·. Th e be:st qualifi ed pen ;onnd oC lh e Hegul ar c. t"ab li :;hm ent. · 
. huuld be assigned to duty \ri t h these ciYil ian component.. 

8. The Federal Government should sponsor the design and development of proto
type transport and cargo aircraft intended primarily for commercial use, 
but suitable for certain military purposes. Funds should be allocated to 
the Air Force and earmarked for this specific purpose. 

The ava ilability of the military air . cr vicc. · of commercial trausport-type air
craft in as large number s as pos. ·ible to ·e1· vc as aux ili ar:> military a ir li ft 1. 
essential. Th ese a i1·craft shoul d he in commercia l .·en·i ec in order that thi " 
auxiliary air lif t may no t he a burden upon the national defeu.·c budget in Lime 
of peace. However , the co ·t of des ign and prototype development of modern ai r 
t r ansport types is . o high that neither the manufacturer nor the air carriers ·an 
today afford to invest t he sums involYcd. Transpor t-t.ype a ircraft of materia lly 
better operating and u ti lization characterist ics than an r transport now being 
built are needed in order to provide the low operatin"' cost ::111 d high performance 
that will make possible comm er cial employment fo r large number. of uch air
cra.ft. As the Government is vita lly coucerncd in the ex istence of such aircraft 
in large numbers (a ircraft that it need no t acquire ex ept in an emergency) , it is 
in the interest of economy tha t t he Government fiuan cc th e design and building 
of such prototypes, whcreup the a ir carriers may purchase the production air
craft, and pay for them by revenues derived f rom com mercial ut ilization . In the 
interes t of safety in the military operation of such aircraft cockpit and instru
ment lay-outs should be identical in essentia ls fo r each type, and pm·cha. cr · 
should agree to make no changes after deli\'Pry except upon approval of the 
military. 

Funds should be appropriated to the A ir Force and specifically earmarked for 
design and development of such prototypes. A Civil Air Transport Evaluation 
and Development Board should be established by the A ir l<'or cc, consisting of 
representatives of the Air Force, the Navy, other Government agencies concerned 
with aronautics, th e aircraft manufacturing indus try, an d the a ir tran ·port in
dustry. This Board should be charged with drawing the :specifications and devel
oping prototypes of such aircraft. 

In the determin ation of utility and operating characteristics, the needs of the 
a ir transport industry shou ld be the primary conceru. 

9. Form contracts should be prepared now for wartime utilization by the armed 
services of all aircraft of United States carriers flying international routes 
except those that may be specifically exempted by the Department of 
National Defense; further, form contracts should be prepared now for 
wartime utilization by the armed services of aircraft of the domestic car
riers of agreed percentage according to plans. 

These recommendations are made to exp edite the acquisition by the armed 
services of additional military air lift in an emergency. (Title 10, section 1361, 
United States Code.) 

There is acknowledged obligation on the part of commercial operators to pro
vide such assistance a t r easonable cost in return for F ederal expenditures such 
as air-mail p ay, aircraft development, and airways facilities established and 
maintained by Government agencies. The commercial air lines r esponded to the 
fullest extent during the past war, and substantial numbers of their aircraft 
were .taken over by the military while others were operated on a contract basis. 
However, the lack of advanced mobilization planning caused serious dislocation 
of the commercial system and delayed the acquisition of planes. It is advisable 
that agreement on the terms of the recommended contracts be expedited and that 
the contracts be reviewed :mnually and .rcviscd to keep them current. 
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10. The Navy Department should ma.ke a careful study of the career policies 
for naval aviators and other specialists-not specifica.lly designated as such 
-in order to eliminate training and duties that are not essential. 

The Navy's ·tmcture of career · and duties should be o>erhauled and modernized 
in the interest of encoumgement for high competence. Prior to World War II, 
nava l ai r raft were cou ·idered b) the Navy high command to be the "eyes of the 
NaYy. ' Toda · the battleship i ohsolete and naval ta k forces are buil t around 
aircraft carrier. . HoweYer the naval aviator in many ca ·es is still required to do 
"de ·k duty' iu order to qualify for promotion iu certain ranks. The same is true 
of other "specialists." The revision of these anachroni ms will benefit the individ
ual · affected and the nava l service as a whole. 

11. The Secretary of National Defense should revise the public relation policies 
of the armed services in the interest of national security. 

'om of the bids fo r vublic acclaim by the Air Force and the Navy coustitute 
a n tmdesirable practice and mislead the American public on aircraft performance 
in addition to eli seminating information which could be of value to a foreign 
pow r a.nd should be closely gum·ded. 

It giYes a false sense of security to the public to learn that a militar) aircraft 
has flown the spectacular distance of 10,000 miles when it is not made clear that 
the distance was poss ible only becau e the aircraft was "stripped down" for the 
flight and could not fl y half that distance under combat conditions. As a matter 
of fact, the effective radius of action of the longest range bomber now in use is 
les · than 2,000 mile and the famo us B-29 has an e.ffectiYe radius of about 1,700 
mi le ·. The effective radius of action of a bomber is approximately one-third of 
its r ange. A bomber may use its ful.l range only in a "shuttle" operation or a 
" ditching'' operation; and without advance fighter bases it must fly over a distant 
target without the protection of escort aircraft. 

It is equally misleading for the public to learn that an aircraft has flown faster 
lha.n sound when it is not explained that such an aircraft is years short of utiliza
tion in combat. At speeds of more than 650 miles per hour uo fighter plane yet 
built ca.n remain aloft longer than an hour and at sonic speeds its maximum time 
a lof t is still less. 

It is well for the services to have pride in their accomplishments but security 
a.nd public..faith must not he violated. 
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PART II 

AIR TRANSPORT 

CiYil and mi li tary av iation a rc indivisib le in as~c~ ·iug total American air 
str engtlL .. 'Tlie a ir- transpor t industry of t he Uni ted State~ and the mil ita ry mr 
arms must fi t into a sing le pattern. 

N a tiona), securi ty r equires a fin ancia lly sounc..l, operationa lly efficicu t, and 
techni cally modern a.ir-tran port indu ·t ry. It envi. ions a large, civil a ir fl eer 
oper ated in for eign and domest ic air commerce with safety and ce rtainty. • uch 
an operating air 1Jeet serves peace time commerce and industry whi le remai ni ng 
ava ilable for immediate conversion to military usc in an emergen cy. 

Si nce it is economi ca ll y impracticab le to ma in tain an air force wh ich wil l 
provide absolu te securi ty, as many tran . port aircraft as poss ible shou ld be oper
a tecl in com mer cia l service and ava ilable to provide a r easonable r eserve. 

Dependabi li ty of fli ght schedule. is tbc cornerstone of a hea lt hy civilian air 
. arm . Yet, r egular a ll -wea t her commerc ial servi ce has not yet been accomplished . 

\\ i th presen t IUt \·igational and landing aid ~, a ir t raffic co ntro l, and airports, the 
a irways system of the coun try is ncar the ~aturntion p oin t, even for t he present 
fleet of 1,000 a ircrnft. 

Lack of regularity is a lllajor .factor in the a ir tra nsport industry's poor fin an
cia l condit ion, showii by hca \·y lo~ses i 11 ] 046 and 1U4 7. A i rpor l::; a nd ai rwny a id s 
have not kep t pace with the demands of in cr ea:cd ope rations anLl h t.q;er, f aster 
aircraft. A lready cr owded, the system cou ld not handle a wartime flow of air 
traffic. A moucrn system of airways anJ traffi c a ids is of fi rst im portance for both 
security and finan cia l r easons. 

The p·i·oblcm is how to pro \·ide a pool uf mod em Lransport •iir ·ran faci li t ies, 
equipmen t and person nel to a:pproacll most close ly t he l'Clju ir emenb for a na
tional emergency with in budgetary limit!? that can be supporte·d by · American 
economy. Stinml at ion of pa:senger , cargo, and other air tr affic is the obY ious 
solution. 

12. a. The target program for installation of an ultramodern all-weather n aviga
tion, landing aids, and airways traffic-control system proposed by special 
committee 31 of the Radio Technical Commission for Aeronautics (the 
RTCA program) should be endorsed as a first priority in the interests of 
national security and as a move toward eventual financial independence 
of the air transportation industry. 

b. Authorization of funds should be made for the first year's portion of the 
program, with an endorsement to future Congresses and recommendation 
that they continue appropriations to the completion of the program. 

c. Under the guidance of the Research and Development Board, fullest 
support of the cooperating agencies should be given to the comprehensive 
research and development program as projected in the " interim" and 
"target" periods for the implementation of this program. 

All interested agencies of the Government, in cluding the military services, the 
aviation in dustry, and the private fly ing organizations agree that the RTCA 
plan represents a desirable system which ''ill insure safety and dependability of 
flight by a ll types of aircraft under all weather con ditions. 

The cost of the total system is estimated at $1,113,000,000 and is estimated 
to take 15 years to complete. Of this total, $989,000,000 is chargcah le dire(· tl y to 
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nat i nal dcfc11. c an d \\·ill be 1 r ead through the y ar l ' budget , coordinat ing 
nc d · of t he whole pt:0°Ta m, r atb r than eo,·erincr other items on templated before 
the progr a m wa dcYeloped. 

I n fi ca l 1947-4 the ommer ·ia l a ir line operating abou t 1,000 aircraft , will 
lo. appr oximately $40 000,000 due to au·-tr affi c-conge t ion delay fl.igh t ean-
ecllation s, and sch edu le unreliabili t . . 

If t he a ir-ti·a.ffic-con trol y tem r emain· e seu t ially un ·ha ng d, t he loss that 
coul d be expected dur ing the n ex t 15 year would amount to more than $600,000-
000. It is a n t icipated t ha t the adopt ion of the I 'rCA progr am will enab le the 
a ir lin t increase t heir on-time ch dules f rom the pre en t 46 per cent to 95 
per en t . ' ubstan t ia l incrca c in lhe u e of airwa ' b the air tr a n por t indu t ry, 
withou t eYcn con: i(lcr ing mi li tary u , would be lw zardou with today's inadequat 
a id. , c. pccia lly u1 Yi c" · of higher p eel . 

I mp l men tat ion of t he in tegrated a ir -tra ffic-cont rol ·stem re•ommended b · 
RT A wi ll cnabl t he p re ent r e tri t.ion to be O\•ercome gradually and ys
temat i a lly. I nstead of being atura ted by 1,000 airplanes, it is estimated tha t 
th e a it·wa r cou ld a b orb 5,000 t r anspor t a ircr aft in the predictable f u tm e with 
a. ura n cc a nd afet:'· cYen a t ma jor a ir termina l . 

A n cxp an led ciYil air- t r a nsp or t indu tr would con titu te a powerful fl eet in 
bein g fo r nationa l emergency, aud, through nor mal r eplacement r equu·ements (a t 
lea: 10 percent p er year) , woul d proYi de a con t inuing market fo r au·craft 
manufacturer s, va lued at abou t $500,000,000 each J ear . 

It i expected t ha t a : ma ll, light weight, in expensive na ,·iga tional r adio for 
usc on t he He\\· a ir ways f acilitie wi ll be aYa ilnble a t lm\ cost to th e pri\ a te 
pi lot. 

Th e pro1 o. eel modernized a ir- tr affi ·-con tro l ·y tern r equires much technica l 
ucvelopmen t, th rough a progr am guided by the R cse:u·ch and Development Board 
an d fi n an eel f r om t he budgets of the in ter ested ser vices. The Congress is u rged 
to consid er fa vorabl) these coordinated budget r equests, and to appropriate 
neces a ry f unds each yea r to insur e completion of the RTCA. pr ogr am. The 
Government, h owever, shoul d not engag-e in the mmmfac tnr e of p roduction equ ip
men t . 

Th e RT CA SC-31 repor t embraces a p lan of modern elect ron ic airway aids 
agr eed upon. by tech11 icians of all avia t ion componen ts after months of study. It 
combines the best featur es of present systems wi th ul t ramodem methods. 

It is sp ecifically des igned f or ad j ustment to wartime n ece sities while greatly 
aiding- 1Jeacctim e fly ing. The R.T CA sy tem i ad·ap table to a na tional emergen cy ; 
commw1ica.tions and a ir-navigation information can be coded ; t ra ffi c control can 
be tied in with m ili t ary method ; instrumen t-landing systems can be adapted t o 
military a i1·cr aft ashor e or afloat; and the t r affi c-control system can be exten ded 
to keep pace with th e movements of our militar y and n aval f orces. 

13. The Arc.ata project for the development of additional visual aids to landing 
should be continued, as a counterpart to the electronic aids recommended 
by the Radio Technical Commission for Aeronautics. 

Continua t ion of the .Ar cata ( Calif ornia ) project f or r esearch an d develop ment 
of v i. ual a id s t o all-weather landing is inva luable to the air-tr ansport industry 
as well as na ti ona l secur ity. 1<'unds for thi s .project are p rovided in the budgets of 
t h e Air l!.,or ce, Na,;y, an d Civil Acr onalt ti cs ·Administrat ion f rom year to year. 
Th e Navy Bureau of Aer onautics, through contract with Transocean Air Lines, 
operates th e project ancl r eports to a steering committee of three members each 
f rom th e A i1· F orce, Navy, and CAA ; and one member each f r om the Civil Aer o
nau t ics Bonrd1 .A ir Transport A ssocia tion , and the A ir Line Pi lots Associa tion. 
The committee ma kcs r ecomm clHla ti ons to tlte Bun~au -of Aer onnu t ics fo r . ·ys
temn ti r .progTess. 
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A.rcata's primary function i · rc ·carch in visual landing aids. Etf01·ts ha\'C been 
concentrated on high-in ten. ity approach and runway light., and fog di . per. al. 
The sight "as chosen because of fog and other adverse weather conditions and 
sparse air traffic, permitting te. ·ts with li t tle interference. This cooperative effort , 
the results of which ca n be in tegr ated with the RTCA progTam, i.· bi (J'hly de ·irable. 

14. In the interest of economy, the civil aeronautics authorities should give 
consideration to gradual removal of airway beacon lights, except for 
beacons marking airports and emergency fields. 

Airway visual beacons estab lished in t he early days of t.he Nat. ion's domest i · air 
routes will become out-moded by the more modern electron ic system of na,·ign 
tional a id: under the RTCA program. There arc 2,050 beacon. now opernt cd by 
the Civil Aeronautics Administration at the cost of $625 each per year. A ub
stant ia l po1·tion of the tota l annua l cost of $1,281,250 can be saYed by the g radual 
elimination of the beacons on the lighted airway·, except for those maintained 
as markers for aiq)orts and intermediate emergency field s. 

15. Necessary funds should be authorized to enable the Weather Bureau to fur
nish weather service on routes newly approved by the Civil Aeronautics 
Board, when traffic warrants. 

There is a serious lag between au thorization of new routes and the readinc ·s 
of meteorological faci li t ies. It ' is impossible at the time of suhmission of regular 
Weather Bureau budget estimates to anticipate the new rou tes that will be 
auhorized by the Civi l Aeronautics Board in the ensuing year. Necessary anti 
early service could be established promptly if a revolving sum were proYidcd. 

16. Necessary funds should be authorized to enable the Weather Bureau to con
tinue investigation of causes and characteristics of thunderstorms and 
hurricanes. 

Sever e turbulence in thunderstorms and hurricanes has cau:ed numer ous fatal 
accidents to military and civil aircraft. In the in terest of safety, considerab le 
flight research remains to be done on the internal structure of thunderstorms 
and huiTicanes and their effects on aircraft in flight. 

Civil aeronautics authorities and the Air Force and Navy have been conducti ng 
investigations of t hese problems, but there hns been no (lircct appropriation for 
a complete scientifi c study of the subject. 

17. The Weather Bureau should designate qualified personnel at airports where 
no official weather observers are stationed to act as voluntary official 
weather observers and assist the private flyer by disseminating weather 
information obtained from the airways or other weather centers. 

The data. from observat ion stations and the points at wh ich the information is 
developed along civil airways is often not available to pi lots at off-airways air
ports. It is impossibl e for t he ' Veather Bureau to provide direct service to all 
these fields. 

Weather information "designees" will bridge t his gap and add safety service 
for private and commercial flyers on off-airway flights. 

18. International cooperation should be encouraged for prompt exchange of 
accurate weather 1nformation over the oceans and in Arctic regions where 
observations and reports are desirable to serve air routes. 

Inte'rnational exchange of weather reports is indispensable to meteoro logica l 
services for aviation. This information is required for domestic as well as inter
national air commerce. The circulat ion of the atmosphere and the movement of 
weather conditions across intemationul boundaries makes it impossible to fore
ca.st accurately without reports from a widespread network of observation sta-
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tions, including ·o,·cra rre of the ocean and the polar regions where air masses 
develop. One of the primary f unctions of the International 1\Ieteoroloo-ical Or
o-anization i to fo. ter such inf ormation exchange. 

19. The Federal Government, by means of weather-station vessels, should con
tinue to cooperate with ICAO to improve weather service over the oceans 
with due regard to naviga.tion, a.nd search and rescue activities. 

Ocean weather- ·tation ships strategically located in Atlantic and Pacific areas 
a id intcl'national ail' sen ·icc by a ·ting a m teoroloo-ical stations, airway com
munication: po t , naYigat ion che k 1 oint and earch and rescue agencies. 

A Yiation alone doe not benefit from the hip weather station . The soundings 
of the atmo phere from ·urface up to 75,000 feet are invaluable for the com
pletion of wea ther maps of the hemi phere and the making of accurate weather 
foreca ts. 

Long-range weather map of the We tern Hemisphere which serve agriculture, 
forest-fii"e patro1, stock rai ing, and many kind of industry and commerce gain 
in accuracy from accumulated ocean-weather data. 

As a u economy mea Ul'e, however, a tudy looking toward the perfection of the 
pres m·e-pa ttern flying teclmiqne, is desired. Th is system is particularly advan
tageous for fi) ing oYer \\·ater. It allows the pi lot to fly over the " least-time track" 
and to take adYantagc of most fayorable wind-pre sure pattern gradients. 

Whi le the pressure-pattern technique i. being developed, a minimum number o£ 
weather-ship stat ion. hould be maintained, with maximum u e being made of 
in-flight reports and those received from mer hant ves els. 

20. Control towers serving interstate commerce, where the traffic justifies, should 
be included in the Federal system of airway communications, navigation 
aids, and traffic controls, but consideration should be given to the allocation 
of costs among the various agencies concerned, municipalities and other 
units of government, and the various classes of users. 

Control towers ar e a vital and logical component of the airways sy ·tem. Stand
ardization of language and procedures is necessar) because t ile airways are 
utilized by various classes of users such as corruuercial air lines, charter operators, 
private flyer s, and the military services. Uniform personnel training and super
vision are mandatory in the safe control of tr affic and will be even more impor
tant under the RTCA program. 

Consideration should be given, however, to current control tower manning 
tables. These towers cost approximately $30,000 a year each to operate and there 
should be a restudy of the size of crews with a view toward additional economy. 

Thirty of 159 towers in this cow1try are operated by local authorities. Non
Federal towers are not permitted to conduct instrument approaches, which are 
handled only by F ederal control centers. 

Authority for the location of towers is determined by Congress. Only density 
of traffic flow in interstate commerce should determine locations. 

21. In establishing airworthiness requirements, consideration should be given to 
the special nature of cargo aircraft. 

The essential differences between aircraft designed for the carriage of passen
gers and those carrying cargo indicate that variations may be desirable in the 
a irworthiness requirements for these different classes of aircraft. The extent to 
which cargo plane requirements should be liberalized, compared with passenger 
transport aircraft, should be determined f rom experience, giving full weight to 
pilot and crew safety. In the meantime, liberalization should be set as a goal and 
recommendations to this end should be made at an early date by a joint committee 
representing manufacturers, air carriers, and the Civil Aeronautics Board. 
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22. The entire airport program should be reviewed by the Congress with a view 
toward providing a system of airports more closely keyed to the needs of a 
sound air-transport industry, civil aviation, postal service, and national 
security. 

Adequate airports for efficient, safe, and depen dab le ope ration · in al l wcalh , •. 
by an expanding commer cial a ir fleet, p la nn ed to handle the tt·affic Yolu mc in an 
emergency, is a fundamenta l segment of the Radio Techni ca l Commiss ion fo1· 
Aeronautics SC-31 program discussed elsewhere in th i. sect ion. Thi s program has 
the h ighest priority in the Board's recommendations for air tran ·port. A ny ba. ir 
segment of it, therefore, has priority over matters outside the program. 

Air port p lanning must be a imed primari ly at the puhli c interes t, the ne cl s for 
posta l serv ice, and nat iona l securi ty. Firs t considemtion must be g iven to larger, 
r ather than small er la nding fie ld . Comm ercia l ai1· t ran :=; po•·t u.· s larg •, mu lt ipl e
runway fields, and reli ef of t he conges tion already apparent ca n be obtained on \.'· 
hy increasing the number of a irports designated as Cla.·s IV (runways at lea t 
4,500 feet) and larger . T he compl ete program should inr lu cle a irport faci lities for 
civilian non transport flying-tho.-e operations whi ch use fie ld: known as cia s 
sub-I, I and II. It should a\. o provide for class III aiq or t: to relieve major a ir 
terminals. The futu re utility of t he smaller a irports ~n t he expansion of the po ta l 
service should be g iven cons iderat ion . 

Airport constru ction is one of the most expen .- ivc items in lhc entire aviation 
progTam. The Federa l Airport Act provides !f;500,000,000 to be avai lable for 
matching by States and municipalities during 7 years. 

The greatest problem which uri ·es under the program is l he proper apportion
ment of funds to serve the Nation's primary interest-security. P ri vate fl y ing 
should not be n eglected, but it must take its priori ty after those component. 
more d irectly c-o ncern ed with military air :trcngth . 

23. In the interest of economy and where compatible with the national security, 
traffic density and flying safety, joint military-civil use of airports and air
ways facilities should be agreed upon. The civil aeronautics authorities and 
the military services should consult and resolve each case on its merits and 
refer all cases in dispute to the Air Coordinating Committee. 

It is an extravaga nce to requ ire communities to buil d a irports for the ir u se 
when existing military faci li ties will serve. Arrangements shoulrl be made for 
the joint u se of such fac ilities except wh en the question of safety or mili tary 
security is involved. When additional faci li ties in a g iven area arc needed for 
commercial usc and an existing m ili tary facil ity is inadequate for the needs of 
both, the site closer to the center of population shoultl be a llocated to civilia11 
use. It is of less importance to the mi litary to minimize ti·a\·el time to an air base 
than it is to the commercial operator depend ing 0 11 puhli c POn\rnicnce to st imu
late travel. 

If agreement cannot be reached in negotiation: between the local govern ment 
concerned and t he military, adjudication of the matter should be made by th e 
Air Coordinating Committee. 

24. The Federal Government should continue to have exclusive jurisdiction over 
the establishment of safety regulations applicable to all classes of aircraft 

. and airmen, but the increases in non-air-carrier flying makes it desirable 
to delegate the administration and enforcement to non-Federal personnel 
by-

a.. Extending the program of the appointment of "designees" by ·the civil 
aeronautics authorities to certification of aircraft as well as airmen. 

In the interest of economy anti as a part of the prog- ram · to stimulate personal 
aviation hy simpli fying- procedur es, the issuance or airmen eerti fif'atcs can he 
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facilitat >d by de io-naLing loca l av iation expert · to adjudge he ompetence of 
private p ilot. under broad national standards. The present practice . is f or the 
ivi l aerouau t ic · au thorit ie to de ignate cer tain ail·men, in addit ion to .theil· own 
taff, to g ive uch exam ination . Thi pract ice could be broadened to relieve the 

Federa l Government of hnnd li.ng the laborion detai l of regulating the acti,·i t ies 
of 45:..,000 cert ificated non-ail·-carrier pilots and the 200,000 studen t pil ots. These 
p1·oced ure. hou ld not· gonrn the cer t ification of commer !al air line pilots. 

b. Amending the. Federal laws to give conc)lrrent jurisdictio~ to the State 
courts and aviation a.gencies t o enforce the non-a.ircarrier safety regula
tions of the civil aeronautics authorities, including the right t o suspend 
airmen's certificates. 

'l'h e cs. ·e11 e of effective enfor cement of afet · r egulations i. the peedy and 
ju t ha ndlin .,. of a ll eged violations. The need for add itional enforcing enices to 
a hie,·e t h i.· r e. ul t will increa e in proportion to the grow th of aviation. The 
. evera l . tate sha re with the Federal Government the r espon ibilit) of protecting 
the afety of the ·itizens. It i e sential that a uniform and simple procedure 
be u ed by e tab li. heel local enfo rcing agencies in thi s important task. This ob
jecti' e cnn be accompli heel without relieving the F edera l GoYemment of its 
responsibi l ity and withou t unduly iu r ea ing the demand for addit ional Feder al 
per. onnel hy the Con~)'(' . . g ivin"' concurrent jurisdi ct ion to the tate courts and 
aviation agenr ies to pnforc:e the 11 011-aircarricr afct~· r egulati on. of the Federal 
c·ivi l aeron au tie~ author itie:-:. 

c. Encouraging the civil aeronaut ics author ities t o delegate a greater share 
of r esponsibilit y (1) to the manufacturers of small personal aircraft for 
compliance with f ederally est ablished design standards ; and (2) to the 
air carrier s for compliance with federally est ablished maintenance stand
ards and r equirement s. 

In the il1te re. t of e onomy, efficiency, simplification, and advancement of ail·
craft des irrn, th e delegati on of responsib il it.5 to the manuf acturers of sma ll per
sonal a ircraft fo r the afely and integrity of their product is now feasib le . . 

Tbi pr~wram would not reli eve the civil aeronau tic authoriti e from th~il· 
·barge of main ta ining ovrr-a ll safety standard., bu t would p lace upon the incli.
vidual manufacturer tht: respon . ibi li tj of determining operationa l and s~:J;ety 

standards, uuder a 11at ional pattern. It ,,·ou ld delegate to him the r ight to cer t ify 
ail·worth ine. s, operat iona l lin) it , and flight chara cteri. tics a.s determined in c~)I~l.
pliance wi th established Federal standards. Safeguards would he insured 'by. $-pot 
check s b.y the civi l aeronautics authorities wi th power to r evoke manu.facturel:l!' 
certificates for cause. Fina l airworthiness cer t ifi cat ion would be made by the 
ivil aeronautics authoril ir s upo11 cer t ifica tion of ain\·orthiness by such designated 

manufacturer . · 
The s·ame author ity and respousibi lity for ma in tenance procedures should be 

granted to air carrier s " ·here competency is determined by the civil aeronautics 
auth9rities. Spot checking by the civil aeronaut ics author ities, with pow.,er to 
!'evoke competence certifi cates, should also he employed in these cases. · 

25. The Civil Aeronautics Act of 1938 should be amended to .give the Civil Aero-
nautics Board power to regul~te contract and charter operators of transport 
air~raft engaged in interstate, overseas, and foreign air transportation. 

Need f or safety and economic r egulation of the contract carrier now performing 
types of service similar to that of certifi cated air carriers is apparent. The Civil 
Aeronautics Act of 1938 makes no provisions for such regulations, now regarded 
as a necessity to provide a healthy civilian air arm . 

It is essential to the public welfare that Civil Aeronau tics Board be given this 
additiona l auth or i t~· hy amrndment of the act, thus making possible the same 
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safety and economic controls over t hese operator" a,.; those which apply to tho 
certificated air carriers. The charter type flyer at a fixed base who operates a 
typical small pl ane charter serv ice should be cxcluderl front th ese .·pecia l carrier 
types of safety and economic con t rols. 

26. The Congress should give early consideration to the transport by air, at the 
first-class rate, of all first-class mail, the movement of which can be appre
ciably expedited by air carrier, and in its considerations, Congress should 
weigh the public benefits of such a transfer against the added costs in
Tolved. 

The carriage of long-haul mail by air would substantially benefit the I\ation's 
commerce, national securi ty, and ai1· tran:port iudustry. ImproYcd, accelerated 
communications increase the tempo of bus ine ·.- and add to t he int egration of 
our total economy. Commerce and trade \rould benefit materially from having all 
long-haul first- class mail go by air when it could be mat eria lly expedited thereby. 

Certificated domestic air carriers haul approximately :J3,000,000 ton-mi les of air 
mail per year. This represents about 10 percent of tota l long-hau l (OYer 300 miles) 
first-class mail. The Post Office Department estimates that if all long-haul first
class mail which could be expedited by air were to be t ran sferred to air carriage, 
the volume of air mail would be abou t 179,000,000 ton-miles p er year. 

From the standpoint of national security the importance of transferring long
haul mail to air carriers stems from the incr eased fl eet of air transports which 
would result. The Post Office Department estimates tha t such a transfer would 
add from 500 to 700 more planes to the United States civil fl eet. To the extent 
that the air tram;port r eserve r eq uired by national secm·it~· would thus be financed 
by mail r evenue, the over-a ll defense costs to the Nat ion wou lrl be r educed. 

The air carriers would receiYe about $47,000,000 more mail pay p er year, 
assuming an average rate of 45 cents p er ton-mile. This benefit to the uir lines, 
however, must be balanced against the added cost to the Post Office. In the fi scal 
year 1947, Post Office Department revenues f r om a ll first-class mail (including 
air mail) exceeded expenditm·es by $112,000,000. A ll other classes of mail, bow
ever, showed an aggregate defi cit of $375,000,000, r esulting in a net over-all deficit 
of $263,000,000 for the year. 

The proposed transfer of· a ll long-haul firs t-class dom estic mail to air would 
reduce the first-class mail profit to approximately $16,000,000, according to Post 
Office Department estimates. Hence, the net Post Office deficit would be in
creased by $96,000,000 and would have to be mad e up by increased appropriations. 
Because most of the present railroad space would he retained by the Post Office 
Department, the estimated loss of revenue to the railroads would be less than 
$5,000,000 per year. 

The date for initiating such propo~ed service should be · determined by recom
mendations from the Post Office Department. 

27. Appropriate legislation should be enacted for establishment of domestic air 
parcel post, at reasonable experimental rates, subject to revision when more 
nearly accurate costs of carriage can be ascertained. 

As a logical development in the Nation's ajr transportation industry, based on 
public service and national security, inauguration of domestic air parcel-post 
service is highly desirable. This new service would augment the proposed inter
national service which the Post .Office Department has already planned to begin 
at an early date. In addition to providing a new public service of great value, 
such a step would aid n ational security by adding to the fleet of civil transport 
aircraft in being. 

The Post Office should determine rates to assure :Hlequate ground facilities 
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a t airpor t. ami other hand ling p rocedu1·e ·. maJI pa ·kag s ent by air expre · or 
a ir f r ei.,.h t a t p r nt are compar a tively ostly becau e exce ive handl ing i r e
quired. Ba"' hand ling of parcel po t in volume will reduce such costs. An esti 
mated 100,000 000 ton-mile of a u: parcel po t i exrpected to move during the 
first year of opera t ion. Thi i three time the pre ent Yolume of first-class air 
rna il. 

28. Until the air transport system reaches more nearly self-supporting operations, 
no action should be taken t o sepa,rate the subsidy pay from the mail service 
pay. 

Th e 193 Ci,·il \. eronaut i A ·t 1 rov ide for fi nancia l uppor t of the a ir tran -
p rta t ion indu ·t ry in th in tere t of na t ional eemi ty and public ervice. nder 
a pe ific fo rmu la of a ir ma il r ate (known a ·er viee' and need" rates ) , th e 
air lines ar pa id for carTiage of the mail . 

D ve lopment of a ir t.r an por tation ha long been con idered by the ongr e a · 
in the na tiona l in ter e t . Th e act make the di t inction tha t a "compensatory'' or 
" en·ice" r ate ho t~ l d be paid tho e carrier s normally in a sound condition, a 
pa ·men t for ervic' r ndered. In in ta.nces where I e. thick! popula ted section 
of th coun t ry arc in need of tran portation en •ice, or wher e the traffic flow in 
the beginning i not heavy enough to make the cruTier elf- upporting, a. "need" 
rate is a wardetl by the Civil Aeronautics Boal'd to bridge the finan cial gap 
between the compen a tory r a te and suffi cient f unds f or operating a t a r easonable 
profit unde1· hone ·t, efll cient, and economical management . 

The pay ment abo' e t he ervice r ate i · the ' ub id). ' Separation of the subsidy 
a war ds f r om the st ra ight service a ir mail ra te by the Po t Office Depru·tment so 
tha t t he public may know exactly what is being paid i advocated by orne. They 
contend tha t t he present system, whereby a cruTier is guaranteed a small return 
under honest and effi cient management, does not consti tute an incentive to low 
co t and economy of oper a t ion, and tha t inclu ion of the «ubsidy element un
necessar ily conf use the Post Office Department budget. 

There is merit to these contentions. It must be recognized, however, tha t separ a 
tion of the sub idy would be an extremely complicated matter , and tha" p..."obable 
delays r esulting migh t cause serious difficulty to the "need" carrier s, "' lth possible 
fa ilure and den ial of service to the public. 'rhis woul d be in violation of the 
:>pir it of th e ac t and for the present could do more harm than good. 

In view of the curr ent financial condition of the industry, the Board does not 
feel tha t th is is t he time to make such a subsidy sepal'ation. When the air lines 
ar e on a sound er financial fo undation, con. ider ation can then be gi' en to such a 
procedure. 

29. Without further delay the Civil Aeronautics Board should establish "perma
nent" rates for the carriage of mail internationally by United States au 
carriers. 

American-flag in ternational a ir carriers are operating under tempor ary r ates of 
mail pay and in consequence are unable to ascertain their exact finan cial condi tion 
at n.n:v given tim e. Suffi cient exper ienre has no"· been ga ined in international 
op er a t ions to warrant the ear ly establishmen t of "permanent" r a tes. Temporary 
ra tes ar e set by the Civil Aeronau tics Boar d during early stages of new operation, 
on the basis of cost estimate. ·when experience has shown actual costs, the Civil 
Aeron autics Board r evises the temporar y r a te. "P ermanent" r a tes so set ·a re 
subject to r evision up or down,· if new condit ions arise. In establishment of r ates, 
eonsideration should be given to the differ ential between rates of mail pay to 
\_merica.n-flag oper ator. nnd those to f oreign-fln11: oper ators carry iJ1g Amer icnu 

mail. 
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30. A plan should be developed by the Civil Aeronautics Board for speeding 
action on mail rate and route cases and for reducing its backlog of pending 
cases, and immediate consideration should be given to a special study of 
this problem by the appropriate committees of the Congress. 

Rate and r oute cases pending befor e the Civil Aeronautics Board arc being 
delayed to the disadvantage of many of the a ir carr iers and the en t ire air trans
portation economy. Mai l rate cases tota ling more than $232,000,000 a re pendin"' 
in the backlog. Some ca ·es have been awaiting deci sions for scYera l year s. Delays 
have contribu ted to the cr itica l fin ancial condition of a number of the air carrier , 
particularly in the case of smaller companies.· 1\[orc rapid decisions on petition 
for mail p ay increases arc necessar y if th ere i.· to he a fi nancially sound civil 
aviation industr y. 

A r eport of an Appropriations Commi ttee subcommittee asks for considerat ion 
of a special study of the work of the Civi l Aeronau ti cs Board to determine step 
for insuring that the Board's responsibili t ies are met more promptly. Estdblish
ment of a plan whereby the Civil Aeronau t ics Board can faci li tate its present 
work load and eliminate a great portion of its backlog is an urgent requirement .. 

31. The Civil Aeronautics Board should expedite establishment of air carrier 
operating costs and efficiency yardsticks. 

Considering the large public investment in the air transportation industry, close 
check on the costs and efficiency of a ir lin e operations is required. 

The Civil Aeronautics Act of 1938 directs that in its mai l pay decisions the 
Civil Aeronautics Board consider the h onesty and efficiency of t.he air carrier 
management. However, specific standards fo r determining such efficient manage
ment have not been fu lly developed. 

Personnel recently has been assigned to make investigations of air-line operat
ing costs and efficiency with a view to establishing standards for efficiency and 
oconomy. Efforts in this d irection should be continued and intensified. Progress 
reports should be made frequently. Additional special personnel may be required 
by the Civil Aeronautics Board for these tasks. 

32. The Civil Aeronautics Board should encourage action by the air carriers to 
achieve over-all economies, particularly by joint operation of airport and 
meteorological services, ground contract services, and consolidated ticket 
offices. 

Possibili ties of ,jo int air lin e activity at terminal airports arc manifold. E lab
orate ticket office duplications by various compani es appear unnecessar y in many 
cases. W hen combined ticket offices are impracticable, combinations of ticketing 
facilities should be made in the inter est of economy. 

Another joint action conducive to more efficient operation and improved servicr 
is interchange of aircraft between connecting carriers. More such agr eements are 
suggested. 

Consolidation of weather forecast ing services where practicable, both bet\\·een 
carriers and the \V cather Bureau is also recommended. 

33. The Civil Aeronautics Board should be enabled to secure the assistance of a 
disinterested nongovernmental agency in making a study of the foreign 
and domestic air transport systems in order to prepare a basic route plan 
which may be used as a guide for future revisions of or extensions to the 
present route pattern. 

The present network of air routes bears little resemblance to a planned pat
tern. Much of this may be due to inheritance by the Civil Aeronautics Board of 
a network of routes established previous to 1938 on competitive mail pay bids 
r ather than on a caref ully planned route basis. It may also be due to the chang
ing personnel and philosophy of the Civil Aeronautics Board, to heavy competi-
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t iou f or ne\1· r u te · to O\" crop t imi ·t. ic tra ffic and ' O ·L est imate ·, and to absence 
of con t inuing tandru·d · of route patterns. Excessive competition exists in some 
ect ions and th er e i insuffic ient compet it ion in other . Restr ictions on poin ts 
·er ved by carrier · on a g iYe!l r oute add to the complications. 

The ivil Aeronautics Board is alr eady empowered to confer with and use the 
a dvice of State aeronaut ical agencies, bu t has not availed itself of this power to 
a sat isfactory degr ee. 

In tegr ation of the over-a ll a u·por t plan with such a route pattern is also highly 
desir able. 

34. Private financing, particularly of the equipment t rust type, of new air car
rier equipment should be aided by establishment of settled practices as to 
legal t itle and r ight s of recovery, through legislative action by the Congress 
and international agreement through State Department action. 

One of the di fficult ies of equipment trust fin ancing is the legal question of 
owner hip of mortgaged proper ty u1 bankTuptcy. To facilitate cr edit arrange
men ts, r evision of the Bankruptcy Act may be nece ary, making it clear tha t the 
trustees obta in owner ship in the case of banki·uptcy. 

Another impediment to equipment tr ust credit arrangements exists in laws of 
the variou · Sta tes, where tr ustee owners are equally liable in aircraf t accidents. 
Inve. tiga tio11 of this situat ion, seeking the modification of such State laws, is 
desu·able. E qu ipment trust credit arrangements may also be a ided by r equiring 
th e r ecording of engines and major spare parts. This would increase and 
trengthen the secur ity behind the equipment trust loan making it more attrac

t ive to the lender . 
The que ·tion of ownership in in ternational transit of aircraft is of great im

por tance, in cc ther e are countries which do not r ecognize such rights and where 
ther e is no protecti on f or th e pr oper ty of the investor . Th e carrier s have difficulty 
in scuring necessary loans for purchase of aircraft unless the investors receive 
this p otec tion. 

S imilarly, a barr ier to equipment trust financing has been lack of uniformity 
in the laws of var ious nat ions regarding righ ts of mortgagors in internationally 
op er a ted au·craf t . A Draft :Mortgage Convention, called "International Recogni
tion of Righ ts in A ir craft" wa. developed by the Legal Committee of the I nterna
tional Civil Aviation Organization a t the Brussels Confer ence in September 1947 
and is no\v r eady for adop t ion. 

The Board urges negotiation by the Department of State to secure the adop
tion of the agr eements of the Draft Mortgage Convention by all nations to which 
United States in ternational air canier s fly. 

35. The development of policies dealing with air cargo, contract flying, and char 
ter service in the transport field is a matter of great importance to the 
n at ional economy and national security. In recognition of the importance 
of further evolution of policies in these fields, the governmental agencies 
concerned and the Congress should give the earliest practicable considera
t ion to the formulation of basic policies to govern expeditious and orderly 
development, on the basis of public convenience and necessity. 

The r apid increase of air cargo has pointed to the existence of a tremendous 
potential development. Within the past 2 years the dramatic rise of cargo carried 
by au· has been marked by an incr ease f rom 60,000,000 ton-miles carried in 1946 
to 100,000,000 ton-miles in 1947. 

While the development of air cargo is signi ficant f rom the standpoint of in
terstate and f oreign comm er ce, the incr ease in all civil air oper a tions including 
cargo, contract, and charter fl ying is important to the national security because 
of the r eservoir of aircr aft and trained personnel it cr eates, which can be u t ilized 
by the militar y in tim e of emergency. 
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36. The Board does not recommend any change be made at this time in the pro
visions of the Civil Aeronautics Act of 1938 with respect to participation 
in air transportation by carriers other than air carriers. 

37. Experimental feeder-line certification should be on a 5-year instead of a 
3-year basis to aid in financing of such operations. 

Three years seem too short a time to test the value of a new type of ser ice. 
Economic hardships are imposed on carriers, particularl y in rai s ing essen t ial 
capital. 

38.· Congress should give early consideration to ~eduction, or repeal, of the ta.x 
on transportation. 

Dm·ing 1947 the air lines paid the Government $44,500,000 in transportation 
tax on passengers alone. 

This tax was originally imposed !l.\u;ipg wartime peak-.~raffic periods to dis
courage travel. Justification for this _ta~· no longer exists . · I f is in the pub li e 
interest that travel should be encouragi d. Additiona l r evenue \\·ouJ~ accrue to 
.the carrier:, r educing the r equirements .for F ederal assista nce. 
I 

39: To prevent multiple air-line taxation by States or localities, the adoption 
and continued use of a single formula for the allocation of taxes in inter
state operations should be insured by Federal legislation. 

Air transportation companies should receive no special tax treatment. 1'o do so 
would invite tax favoritism or tax discrimin ation. So far as possible the method s 
of taxing business corporations generally should be fo llowed for air carriers and 
altered only to accommodate the peculiar features of the industr y to the prevail
ing tax structure. The difficulties of adaptation arc almost en t irely of a technica l 
natill'e and can be solved by r elatively minor additions to p resent tax la ws. 

Equitable operation of the tax system requires a uniform method for deter
mining taxable situ s of air carriers' property, net income, payroll s, and other tax 
bases. A predominant proportion of air transportation is of an inter state char
acter, hence the industry is especially vulnerable to the assertion of varying rules 
for determining tax situs. The tendency of the States to adopt s itu s rules which 
are advantageous to their parti cular r evenu e interests exposes the industr y to n 
serious problem of multiple taxation. 

At the direction of the Congress, the Civil Aeronautics Board in 1945 made 
recommendations to eliminate multiple taxation of air carriers by S tates anrl 
localities. These recommendations have been incorporated in H. R. 1241 intro
duced in the Eightieth Congress. The Board commends this bill for considerat ion 
with a vi.ew toward protecting air transportation from tax discrimination. 

40. In the settlement of landing rights and routes by bilateral agreements, more 
effective machinery should be set. up in the State Department and the Civil 
Aeronautics Board, by legislation if necessary, to govern such procedures 
and insure full- protection of the Government and of the United States flag 
international carriers. 

Under the present law the Civil Aeronautics Board must hear interested p er
sons before granting a permit to a foreign air carrier. These hearings have usu 
ally been mere formalities, since the bilateral agreements authorizing the routes 
have been previously consummated by the Department of State. It is recognized 
that the executive agencies are in a position to designate routes in bilateral agree
ment negotiations, but procedures should be examined to establi sh improved 
methods of considering -the effects that the gr anting of su ch routes may have on 
th e over-all economy of United States flag carrier s. 

Closer coordination of the Aviation Division of the Department of State with 
the overall international poli cies of the United States is a necessity. The possi-
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bili ty uf ·ccuri ug add it iona l operat i.n o- ri o-ht fo r our inte rnational a ir carrier. 
hould he con. id ered wh en . uch ::tdvantage would he in the piri t of mutual 

hclpf ul ne . . 

41. The actua-l ownership a-nd control of foreign air ca.rriers making application 
for American permits should be carefully considered with a view toward 
preventing any air carrier entering the United States unless that CC¥"rier is 
actually owned and controlled by the nationals of the country or countries 
concerned. 

If th e pirit and in tent of the 193 'i,·il Aeronautics ct is not to be ·ircum
Yented, the owner hip and ·ont rol of fo reign-flag caniers by bona fide national. of 
tho c coun tri es mu t be a certained by the Department of State and the Civil 
Aerona ut ic Board befo re o-r nnfing certificate · permi tti ng operation into. the 

ni ted . tate:;. 

42. The temporary conference method of rate making for internationa-l air car
. riers as executed by the International Air Transport Association should be 
continued for a reasonable time. 

The temporary confere n e method of rate making ( c-- ta blished under the Ber
muda civil- av iat ion agr eement between the United tate and Britain) was 
aqQpted after unsatisfactory ex}Jerience in individual establi hm ent of intema
tiona l r ates, complicated by the competition between American and foreign com
pan ies with a wide variety of cost standm·ds. The conference method is accepted 
for the present as the most effect ive means of avoiding ra te war . A basic r equire
ment of thi s method is Government approva l. Public protection is assured through 
the Ci,·il Aer onauti cs Board '.- concurrence in any rate or traffic practice. 

43. Full United States support should be given the International Civil Aviation 
Organization by the Federal Government. 

The International Civil Aviation Organization (ICAO) , no"; an agency of the 
United Nations, serves as the as embly of member nations for achieving uni 
form ity in technical avi ation matters, and as a forum for discuss ing economic and 
legal prob lems. If these problems are to r eceive prompt re olu tion, full support of 
ICAO by the Federal Government must be given. Such . uppor t doe not mean 
r elinqui ·hment of any essen tia l sovereign rights, since the Congress retains final 
control over agreements entered in to by nited States delegate . . 

I CAO has been functioning for 2 years and, although to date its most effective 
area of accomplishment has been in the field of stanclard izn.tion of technical mat
ter , It has other impor tant objectives. Th e e include effor ts f" o promote the s im
plification of customs, immigration, public health, pa. sports, visas, a nd other 
horder- Cl·ossing formali ties, all essential matters in the facili tation of air t ravel. 

On most techni ca l matter s ICAO ca n take action subject to disapproval or res
ervation by member countries. On economi c and legal matters it can only make 
recommendations or initiate action subject to formal processes of treaty r atifica-
t ion by member countries before action is final. · 

In the field of joint support, ICAO appears as tile agent of interested govern
ments. The purpose of join t ly suppor ted activit ies is to make available adeq uate 
air-navigation facilities in many parts of the world. 

44. Constructive diplomatic action should be taken through arrangement of long
term leases or by other appropriate means to assure continued availability 
of overseas bases necessary for world-wide United States civil and military 
-air-transportation services. 

During the war many millions of dollars were spen t by thi .- country in con
struction of air bases throughout the world. Some of these have r emailll' U under 

ni ted S tate, control, but a large number have become the pro pert y of countries 
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in which they are located. Today negot iations for peacetime use of a irports and 
facilities in other countries are carried out through the Depa r tment of State. It i 
highly desirable, for the sake of safety and certainty, that our carrier s operating 
overseas be provided with the same efficient weather ser vice, communications, and 
landing aids as those afforded our domestic a i~· transport sys tem. Undue discrimi
nations, such as unnecessarily high fuel t axes, should be eliminated. 

The Department of State should take vigorous action to insm-e u se of all n eeded 
airports and to provide landing rights for our international air services. Fm-ther, 
it should make strong r epresentations to countries where bilatera l agr eements are 
in effect when operating facilities become unsatisfactor y or where discriminatory 
conditions prevail. 

The same policy by which embassy-building requirements have been so effec
tively met may be applied with great advantage in securing f urther aviation 
installations. 

45. Legislation authorizing financial assistance and supervision for the establish
ment and maintenance of international airways communications and navi
gation aids during their initial stages should be given early consideration, 
but-

a. There should be proportional financial participation based on use 
among the member nations of the International Civil Aviation 
Organization in support of international facilities, with provision 
for payment of charges by the carriers themselves when they are 
financially able. 

b. United States flag carriers should utilize and preserve the remaining 
Air Force Communications Service facilities and United States 
built airports abroad; wherever agreements for such use can be 
reached with the countries in which they are located. 

Modern communications and navigation f acili t ies arc necessar y for the safety 
and dependable world-wide operation of the American international air carriers 
and other international carriers opera ting over global routes. 

Cooperative plans for installation of internat iona l aids are accomplish ed 
through the International Civil Avia tion Organization (ICAO), of which the 
United States is a member. Up to the present the only international airways aid 
established under this plan is a single Loran station in I celand. 

If a member state of ICAO can provide its own international a irways facilit ies, 
it does so. If it cannot, the "user" states are contac ted by ICAO and voluntary 
joint contribution for the installation of the aids are proposed. No state is forced 
to contribute except indirectly by service ch arges. 

If there is a failm·e of joint support arrangements under JCAO negotiations, 
the Board suggests that the United States financial allocations to in sure the neces
sary facilit ies be channeled through the carr ier s t hemselves with proper safe
guards to assure provision and maintenance of the aids . 
. H. R _4428, introduced in the Eightieth Congress, proposes legisla tion covering 
mternatwnal airport and air navigational probl ems. The Navy, Air Forces, 
Weather Bureau, Department of Commerce, and the A ir Coordinating Commit
tee favor passage of this bill, but the civil air carriers prefer to see the bill recast 
as an amendment to the Civil Aeronautics Act of 1938. Early consideration of 
the proposals of thi s bill is urged. 

46. a. There should be a complete examination by the Congress into present cus
toms and immigration laws as they affect air carriers with a view 
toward their modernization by corrective legislation. 

b. Removal of travel barriers in other countries should be discussed with 
repre: cntatives of those countries through the Department of State or 
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American representatives in the Interna.tional Civil Aviation Organiza
tion on the basis of mutual desirability. 

c. Consideration should be given by interested Government agencies to estab
lishment of additional ports of entry at airports where international 
traffic justifies, and the same rights of cleara.nce granted to all classes 
of American aircraft. 

The number of internat ional passengers ca rried by American air carriers has 
grown from 1,401 in 1928 to 1,242,700 in the 12-month period ending November 30, 
1947. Many of the 1)resent customs laws and practices act a barirers for travelers 
and impose financial burden on air carriers. These hnvs wer e enacted to cover 
operations of surface carri er s. Paym ent of huge ·urns by the air carriers for OYer
time services of customs cr ews is an example of anachronistic practice., which 
have r e. ulted. During the fisca l year 1947, United States air carrier pa id a total 
of $821,379 to the Government for overtime cu toms services fo r Sumhl) s and 
holidays. 

There is no quar rel with proper payment for overtime work. Much of the ex
cessive payment can be avoided, ho"·ever , by assigning cr ews to regular tours of 
duty throughou t the f ull day. 

In contrast, at border stations where the public demand 24-hour service to 
highway vehicles, including commercial buses, no charge is made to bus companies 
nor to private automobiles and pedestrians. 

Whi le the Postmaster General and the Civil Aeronau tics Board can and do de
mand a ir schedules throughout a 24-hour day, and on Sundays and holidays, on a 
basis of p ubli c con>enience and necessit:,, the customs service penalizes the air 
lines for complying with mandates of other Govemment agencies. 

Drastic delays, r ed tape and high charges are encounter ed at many por ts of 
entry. Paper work alone is u major obstacle. Hundreds of fo rms a re required 
fro m both passenger s and air carriers. In the case of one in ternational route, the 
carrier must fi ll out some 2,500 forms for a single scheduled flight. 

Examination of immigration laws applying to air transportation is also advo
cated. At present heavy financia l burdens ar e imposed u pon the carrier s. This 
is true particularly in the case of penalties upon air lines when it is fou nd neces
sary to deport a passenger brought to the United States by the canier. When 
visas issued by American consul s abroad are incorrect and the passenger is denied 
entry, the a ir line, which had no part in the visa issuance, is fined $1,000 and, in 
uddit iou, is r equired to r eturn him to his point-of-origin. 

Additional gateways available to the private flier, to help develop foreign travel 
by personal p lane, are equally desirable. 

47. Responsibility for lighter-than-air rigid airship development should be trans
ferred to the Maritime Commission and consideration should be given to 
setting up a lighter-than-air division to consider experimental rigid airship 
construction and operations. 

The United States has never built a commer cial rigid airship, nor attempted to 
operate one commercially. American experience has been limi ted to naval types. 

48. The National Advisory Committee for Aeronautics and the United States Air 
Forces should be encouraged to conduct intensive research in the develop
ment of small aircraft with a wide speed range and with emphasis on 
safety and low-cost production. 

The light aircraft, like the automobile, is to a great extent a matter of private 
interest and responsibility. Personal aircraft, private p ilots aud technicians, and 
he industry which supplies them, serve public interest and national welfare as a 
reservoir of aircraft nnd personnel for special tasks dur ing nn cmergeney. Dur 
ing the last war, 91,000 pilots were trained under the civilian pilot traiu ing- pro-
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6'Tam of the Civil Aeronaut ics Administra t iuu, 67,000 of them en tering the mi li
tary air serv ices. Another 3,000 served in defense fly ing as members of the Civ il 
Air P atrol. Light aircraft manufactu rers producecJ thousands of lia ison p lan e>' 
for the Air and Ground Forces. 

Personal flying and its all ied inter est s is toda) a s izable indus t ry. Ther e a n · 
5,000 fixed-base operators employing more than one-third of a ll p er sonnel em
ployed in aviation . Wi th more than 75,000 a ir craft oper a ti ng out of some 5,000 
civilian airports, the p rivate fl y ing industry is a n impor tant component of na
t ional air power. 

Development of small aircraft for use by Army Ground Forces as liaison p lane ·, 
which can r eadily be adapted to personal u se by civil ians, is a log ical p r ogram f or 
NACA .and the USAF'. This should r esul t in a safe a nd effi cient light aircr aft 
available to the privat e fl ier at low cost. 

A healthy industry, r esulting from a civilian market, based on low-cost proliuc
tion, could provide the quick expansabili ty needed in emergency. 

49. To provide an air-minded public and a reservoir of technically trained per
sonnel, flight and technical courses should be promoted in colleges and 
universities with full scholastic credit given; and aviation education courses 
should be stressed in our primary and secondary schools. 

Education has not ye t r eached full stride in giv ing our citizens intellectua l p r ep
ar ation for the worl d as aeronau tical science has modifi ed it. D istan ce must be 
measured in time ; surf ace rou te concepts must be abandon ed. 

Thirty States have adopted aviation educat ion progra ms. Seventeen others a.rc 
p lan ning such progr ams. Several have incorporated provi sions f or fl ight experi 
ence in their cour ·es, g iving va luable unders tand ing of fl ight pr inciples . 

Consider able progr ess toward th is goal bas been made, bu t more is necessar y if 
our citizens are to meet the r esponsibilities of world leader ship . Th e primary need 
is properly trained teachers. A program of providing high schools with surplus 
aircraft equipment to assist in development of mechanical sk ill s is hi g-hl ~· 
desirable. ·· 
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PART Ill 

AIRCRAFT MANUFACTURING 

The un ited States cannot afford to ma in tain in peacetime the air for ce r equired 
to win a war. Ther efor e, p lans for e2.:p anding a ircraft production in war t ime 
mu t be an in tegra l pa r t of the ation' air policy. In addi t ion to a cont inuous 
re enrch and development progra m which will assur the bet ai11l lanes, it is 
e. en t ia.! to have enough peacetime production contract to main tain industri al 
poten tial fo r r api d expa nsion. Beyond these ba ic neces it ies cer tain other pr e
par edne s teps must be taken promptly tor mo' e exi t ing harr ier to r apid pro
duction arcelera ti on in ::m emergency and the Board r ecomm nrl s : 

50. A comprehensive plan for allocating manpower should be developed for im
mediate application in the event of an emergency. 

Competition be! \\" een the service , and between indu try and the ervice , must 
be pr evented. Drafting of exp erienced defense workers into the military and 
r eplacing them with unskill ed workers i a distinct loss to total effor t. Specialized 
: kills will be needed more crit ically than ever in f actories. I ndustrie- nones en
tia ! to prosecut ion of war should be denied materi als and manpower needed b~· 
c. sen t ia l industries. 

51. New designs for aircraft should be carefully considered for producibility 
and serviceability. 

I n awarding experimenta l pr oduction contracts, the sen 7 ices should carefully 
consider the producibili ty and ser viceability of designs submitted. New ail·cr aft 
must be designed for easy production to avoid the t ime-consuming process of re
tl es ign when a product ion con tract i awarded. 

52. Experimental contracts should be performed with the necessary minimum 
tooling. Industry should not manufacture high-production tooling for ex
perimental contracts. 

Such tooling, applicable to bu t one tage of model deve lO(Jill ent, in most ca ·es 
would be obsolete befor e it could be used. Suitable low-production tooling, if 
soundly conceived for an airplane of good producibility, is a step on the road to 
h igh-production tooling-, and makes possible r apid construction of high-pr oduction 
tooliJ1g when th e latter is r equired. 

53. General administrative and contractual problems between industry and the 
armed services should be resolved prior to any possible emergency in 
advance. 

Con tracts and leases for immediate activation on 1\I-day should be arranged 
between industr y and the ser vices well before an y emergency. Such advance 
·olutions of general administra tive and contractual problems woulil prevent de
lays at the crucial poin t of industry expansion. 

54. New and advanced designs of aircraft should be available and ready at all 
times to place in quantity production. 

An all-impor tant r equirement of any mobili zat ion p lan is constant availabili ty 
of advanced designs of aircraft, pr oved in ser vice and r eady f or quantity pro
duction. P roven types of aircr aft should be ready f or immedi ate mass-production 
method s. 
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55. In the interest of national defense, the armed services should contract for 
the maintenance of stand-by f acilities privately owned by the aircraf t 
manufacturing industry. 

·when the Military E stabl ishment deems it to be in the interest of national de
fense to maintain privately owned surplus manufacturing fac il ities, the appro
priate procurement agencies should by proper payments encourage air contractor:· 
to maintain : uch fa cilities in a desired state of r enclin e:s. Th is i · in the nature 
of proper insu rance for the safe ty of the Nation. 

56. In the interest of national security, there should be planned overlapping of 
design and product ion contracts to provide continuity of labor ; to obtain 
economy in pr ocurement, and to assure t he availability of expandable en
gineering and production teams in industry. 

Maintenance of a healthy and expandable ai1·craft industry is r equired for 
national security. 

P r ocurement policies of the Government will determine the finan cial condition 
and survival of most companies engaged in making aircraft. 

Military purchases are 90 percent of total production; therefore, stability of 
the industry depends on wise procm·ement planning by the armed forces. 

P resently, the services rarely are able to inform the manufacturers of t heir 
procur ement programs far in advance. Future delivery schedules are for compara
tively short periods and do not pr ovide for overlapping of design and production 
contr acts. This results from lack of long-range planning and inflexible procure
ment laws, as well as the constitutional limitation on appropriation of money. 
beyond Qne Congress. 

Time involved in design, constru ction, and development of a new airplane is 
comparable to that for building a battleship. Every airplane u sed in World War 
II was developed before the war. Only recently have planes ·developed from war 
experience come into limited production. World War II production to meet air
craft requirements was not attained until 4% years after our own a ircraft in
dustry expansion began, superimposed on British and l<'rench orders. 

To be secure, this Nation needs an industry with sufficient production to main
tain a nucleus of faci lities and engineering and production staffs to permit rapid 
emergency expansion. 

Currently, the Navy and Air Force are " living oti their fat," replacing p lanes 
from sm·plus in storage. All of these planes are obsolete. Replacement purchases 
of new planes are far below the rate necessary to keep air groups modern. 

Problems facing the Government and industry in procurement planning, meth
ods and procedures are more complicated than ever before because of-

(a) International relations requiring United States Air Forces to be in an 
immediate state of readiness. 

(b) Greater technical complexity and r apid r ate of improvement of equip 
ment to be produced. 

(c) Larger annual appropriations involved. 

57. The Congress should assist the air services in long-range planning by remov
ing time limitations on the expenditure of appropriations as well as the 
time limitation upon contract authorizations. 

At present the feature of aircraft procurement that is most destructive to eco
nomical planning is a pi·ovision in the appropri~tion act which requires the 
services to obligate their funds and contract authority before the end of each 
fiscal year. Penalty for failure to do this is a loss of the funds and authorization. 
Whether procurement plans are or are not sound, the tendency is to conclude the 
contract. 
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Deletion of a t ime limi t within which to obligate fund. would eliminate the 
necess ity of ty ing pro ument schedules to an artificia l and arbitrarj period of 
time. Contracts could be let when planning is complete. This would neither 
change nor increa se amounts authorized but would permit more effective utiliza
tion. An additional advantage would be to permit the seniccs to cut back con
tracts when more acceptable and useful equipment i availab le, without losing the 
unexpended balance. Under present time limits, such uue:xl)Cnded b::liance is lost 
to the procm·ing agency. This has a tendeucy to encourage the sen-i ces to com
plete coutracts which they might otherwi e revise downward or cancel if it were 
possible to substitute improved types of equipment. Funds to liquidate obligations 
uuder contract authority should be provided by the Congre. s ou a continuing 
appropriation ba is, with amounts to be provided f rom year to yea r, based upon 
evaluation of th e estimated progress under the contract . . 

58. In the interest of national security, the Congress should authorize a succes
sion of 5-year programs, reviewable yearly, for research, development, and 
procurement of aircraft for the purpose of maintaining a rapidly expand
ible production industry. 

Legality of appropriating money "until expended" for "the procurement of 
weapons and other equipment necessary to euable personnel to carry on war" has 
been upheld by the Attorney General. H e concluded that " there appears to be no 
legal objection to a request to the Congress to appropriate funds to the Air Force 
for the procm·ement of aircraft and aeronautical equipment to remain available 
until expended." 

A 5-year plan for aircraft procurement is believed the most efficient method of 
st abilizing procurement and of promoting a healthy industry available for mo
bilization in emergency. It has many advantages : 

(a) It all ows management to plan production, employment, inventories, finances 
and operations, equalizing the costly peaks and va lleys experienced in current pro
curement. 

(b) The mere act of creating a 5-year plan encoUl"ages aud requires a more ma
ture view of Government procurement needs and of industry's ability to supply 
them in peacetime and in emergency. It does not bind future Congresses if they 
determine the national need has changed. 

59. In the interest of national security, contracting officers and the aircraft in
dustry should plan procurement and production to assure all classifications 
of aircraftsmen maximum job security to insure the nucleus for expansion 
in emergency . 

. Many of th e best supervisors, engineers, and skilled workmen are leaving the 
aircraft industry because of instability and insecurity resulting from absence of 
a long-range program. Sporadic awarding of contracts throughout the industry 
has caused even the nucleus force of top-trained employees to undergo lay-offs. 

The production of present day aircraft is highly complex. Frequent changes are 
required in methods and processes of manufacturing. Breakiug up of coordinated 
teams of engineers, tooling, liaison, production control and production workers 
will have a serious effect on producibility and expandability in an emergency. 
Success in production depends upon the manufacturing teams which have been 
developed over a period of years. 

60. Government procurement agencies should encourage subcontracting of parts 
and assemblies to other manufacturers within the industry if there appears 
to be an excessive concentration of procurement. In such instances, how
ever, contracting officers should recognize that development and design 
must be controlled by the originating company, and that the originating 

37 



company must be duly compensated for its design rights and services in 
order to maintain essential development incentives. 

!\fore than 75 percent of all United States Air Force f unds for airframe pro
curement has flowed to three companies, whi le the r emainder of the indu try has 
struggled to maintained its working force without too serious fin ancia l lo . Con
centration on heavy bombers, insufficient over-all funds, and lack of understanding 
of the consequences to national air power have been respon . ible fo r this situation. 

\Vhen a few companies have the bulk of contracts, Govemment contracting offi
cer~ should encourage letting of subcontracts for part · or a:semblies to othe r 
aircraft manufacturers, even though cost is increased. This wou ld enable such 
contractors to keep their staffs together until they receive other prime contJ·acts . 

Government should not decide how many manufacturers r emain in exi stence. 
Air Force and Navy procurement poliev should in: ure competiti on between manu
facturers . Constructive procurement policies, assuming adequate appropriations 
are availab le, will keep alive and strong all efficient manufacturer . Obviously, 
eompanies will go through lean periods. Occasionally, some may be forced out of 
business. The ·e ca ·twltie are an unaYoidabl e r e ult of competit ion. Th<' losses 
they entail tu·e jus tified by o,·er-a ll benefi ts of the : ~· slc nt. 

61. The Procurement Act of 1947 should be amended to authorize more flexible 
contracting procedure. The new act should give to procurement officers 
additional latitude, permitting more flexible contracting procedures, and 
authorizing the principle of negotiation as well as the principle of straight 
competitive bidding, when such is in the best interest of the national 
security. The procurement policy, the procurement law, and the procure
ment program, should be coordinated with the industrial mobilization plan. 

Military procurement officers are not always able to consider the industrial 
significance which accompanies placing of contracts. They must use limited funds 
to best advantage. This ignores maintenance of a healthy industry with resultant 
bad effect on contractors and suppliers. A procurement plan stated in pounds of 
airframe and keyed to annual production by articles will quickly reveal malad
justments and disclose what steps are necessary to mimimize political and other 
extraneous temporary considerations. 

Peacetime procurement laws under which the Navy Bureau of Aeronautics and 
the Air Force operate are antiquated and inflexible. Because of the nature of the 
product, the principle of competitive sealed bids should not be applied to air~ 
craft procurement. Therefore, officers of contracting agencies should be authorized 
to use discretion in negotiating contracts for aircraft. 

New procurement legislation should authorize negotiation instead of sealed bids 
wherever negotiation can be expected to provide superior equipment, encourage 
competition in design and production, or otherwise accomplish the objectives of 
the mobilization plan and the national air power policy. 

62. The National Military Establishment, in collaboration with the General Ac
counting Office and the Bureau of Internal Revenue, should be directed 
(after examining the views of organizations capable of reflecting industry's 
difficulties under present accounting practices) to establish a single set of 
rules applying to audit and determination of costs under contracts of the 
National Military Establishment, and in agreement with the General Ac
counting Office, prescribe the. normal time for completing the audit and the 
issuance of a suitable certificate or other form of final clearance (except 
for fraud). 

There exist three different Government regulations under which costs of Gov
ernment contracts are determined. They emanate separately from the Army, 
Navy, Bnreau of Internal Revenue, and General Accounting Office. 
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omptroUer Geueru l often place an cut ire ly diiierent inter
pretation on what con titu te · allowable co ts. No manual i a\7 ailable to ·ontrac
lors outlinino- basi for leci ion.. uch deci ion are gi\en after the cost has been 
incurred: di .·allO\nm ·e are relroact iY c in ,lfect, penalizing the contractor. 

He ·ulting complication . make it de irablc to c. tabli h a definitive uniform 
policy with r e. pect to cost and expenses allowable under GoYernment contracts, 
elimina t ing different in terpretat ion by three Government agencie ·. 

Proper funct ion of Genera l Accounting Office ·bould be a re ·iew of settlement 
procedure and fina l audit, r ather than duplicat ion of audit and administTative in-
1 crpretat ion of con tr nct . 

The co t-plu -fixed-fee contra ct mu t ·ontinue for highly technical re earch and 
long-ranac developments, co t of which cannot be predetermined for bid p urposes 
under fixed-price contra cts, but the on t ra ting no-ency hould be ab le to change 
objcctiYe · and method of performance fo r :u h contracts to meet change· in 
militar r need s occurring as effort progre e . 

All con1pnn ie!:i mu t ubject them:eh·e to audit of the Bm·eau of Intemal 
l{evenue for in come-tax as essment. The ta.xpaver can be best erved if .other 
procurcm en t agencies of Govemment (Army N a' y, and Air Force) agree to ac
ept the principles of the I n ternal ReYPnue ode for determination of allowable 

cost . 

63. The Congress should enact legislat ion authorizing contract termination pro
cedure for peacetime procurement, similar to the procedure provided for 
i.n the Contract Settlement Act of 1944. 

The Contract Settlement Act of 1944 permitted the Government to accomplish 
an out tanding task in terminating and l iqui dating of World Wa.r II commit
ments. So far as the aircraft manufacturi ng industry is concerned, it is believed 
that those commitments were thoroughly an d efficiently settled. Without new 
legislation, industry will retmn to the confused legal situation which existed be
tween \\oriel W a.r I and World War II. In that period question prevailed as to 
whether any settlement by agreement could be made, or, if made, could with
stand the General Accounting Office r ulings . 

Present joint'i)l'ocmement regulations of the Air Force and Army prov'ide for a 
so-ca ll ed fo rmula settlement of contracts. Formula settlements were tried prior to 
enactment of the Contract Settlement Act and found unsatisfactory both to indus
try and the services. The on ly effect of the formula is to predeter mine percentage 
and amount of profit to be allowed on the termination portion. This is r arely a 
soll.l·ce of disagreement. Real source of disagreement and, therefore, of delay and 
possible litigation is almost always the question of whether certain· i tems of cost 
are applicable. Under a formula. settlement, or any settlement pr ocedure other 
than negotia tion, there develops strong tendency to excessive detail over the ma.ny 
thousands of items of cost going into claims. As a resul t, there a.re :O~ten differ
ences of opinion. 

Validity of a negotiated termination agreement is comparable to that of a 
negotiated procurement contr act. Insofar as contracts for aeronautical equipment 
are concerned, i t is desirable that negotiation be r ecognized as a usual means of 
Government contracting and settlement of Government obligations. 

Author ity to negotiate final settlement is particularly important insofar as in
dustry's subcontractor and suppli er claims are concerned. Unless the prime con
tractor is certain the settlement he negotiates is fina l, ·be will delay ·settlements 
ll' ith subcontractors. 

Provisions should be made for immediate partial payments on termination 
c!ai.ms. This is a financial necessity to both prime and subcontractors; first, be
<,ause of the large values involved in many prime contracts in relation to the con-
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tractor's working capital ; seconu, because in the prelim inary stages of prep aring 
a termination claim, supporting material is not in shape to be r ea dily acceptable 
as collateral for a commercial banking loan. 

Many contractors are working with minimum floor space. Th ere is also con
siderable responsibili ty and liability connected with storage, preservation anu 
accounting for raw material, equipment, . emi-finished parts, and other inventory 
items supporting a termination claim. It is important that Government-owned 
property be removed from facilities at earliest date. 

64. In the interest of national defense and the maintenance of a strong aircraft 
industry, the Government should continue to encourage sale and use abroad 
of civil aircraft manufactured in this country, but with due consideration 
for maintaining and increasing the strength of United States international 
air lines. 

The problem of maintaining an export market for American-made aircraft has 
been complicated by war surpluses. By flooding the foreign market with war-built 
planes at bargain prices, the Government made it extremely difficult for manu
facturers to develop new business. Of 6,000 surplus aircraft so ld by the Govern
ment abroad, more than 2,500 were suitable for a ir-line use. 

United States manufacturers of civil aircraft are experiencing increased com 
petition in export, except in the very largest types. Potential competitors are 
Great Britain and Sweden. Russia's position is a question. However, it can be 
expected that when and if her production of aircraft is sufficient, satellite allies, 
for political and economic considerations, will be given purchase priority. 

Great Britain is in favorable position to sell aircraft because payment can be 
made in sterling instead of scarce American dollars. British import needs, con
trasted to United States requirements, make it possible for other nations to estab
lish favorable credit with the British. The trade structure of the United States is 
less favorable because western Europe, the major potentinl market for our air
craft, bas lost ability to buy because of dollar shortages. 

65. With proper safeg~ards, the Department of State, the National Military 
Establishment, and other interested Government departments, should en
courage sale and use by friendly nations of military aircraft and aviation 
ground equipment manufactured in this country. 

With proper safeguards, the Department of State and the armed services should 
encourage export of military aircraft to friendly foreign nations which we can 
reasonably expect to be allies in event of war. Export of military aircraft would 
acquaint these friendly nations with the quality and operation of United States 
equipment, and thus tend to establish an air reserve beyond that existing in the 
military and civil aviation of the United States. 

66. The Government, with particular regard to its civil departments with services 
abroad, should assist in the sale and encourage the use of all aircraft, com
munications and other electronic devices, together with landing, naviga
tional, and airways aids manufactured in this country. 

Encouragement of export sales would contribute greatly to total industry pro
duction. It would do much to level the peaks and valleys of production from 
which the industry is suffering. Increased volume of sales makes products less 
costly and keeps f actories in production. 

Equal emphasis should be placed on export sale of United States aviation 
ground equipment, communications and electronic devices, together with land
ing, navigational, and air way aids. 
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67. The E xport-Import Bank a.nd other appropriate Government lending agencies 
should make, in proper cases, dollar credits available to air lines of friendly 
foreign nations for purchase of new aircraft, ground and air-borne equip
ment manufactured in this country. Terms and credit arrangements for 
sale of surplus aeronautical equipment disposed of by the War Assets 
Administration and the Foreign Liquidation Commission should be at least 
as restrict ive as those required by Export-Import Bank·in the sale of new 
aeronautical equipment. 

The E xpor t-Impor t Bank : hould r eview it· policy with r espect to financing the 
-ale of ae ronaut ical equipment abroad. In man y instances, exp ort sales could be 
negotiated if credi t. could mor e ea ily be made ava ilable to foreign a i1· lines 
des iring to operate Amer ican equipment bu t unable to purchase because of dollar 
shortages. 

Vlh en ~a l e ::; abroa d a rc made by the .Foreign Liquidation ommi sion or the 
\V ar Assets Ad mini ·t ration, term · and red it arrangements should closely con
form wi th tho ·e r equired by the E xpor t-Impor t Bank. In this way the manufac
turer of n ew equipment wil l have equal and fa ir opportunity in the foreign fi eld. 

68. The Government's policy on acquisition of patent rights under inventions 
emerging from research and development and procurement contracts should 
be that- · 
a. The Government does not acquire, merely by virtue of research or 

development contracts, any rights to companies' inventions which 
were reduced to practice before · effective dates of such contracts. 

b. All rights in inventions arising under research or development con
tracts relating directly to the companies' normal line of endeavor 
shall remain with the company, subject to a free, nonexclusive, 
nontransferrable license in favor of the Government. 

c. Allocation of rights in inventions arising under a research of develop
ment contract not relating directly to the companies' normal line 
of endeavor shall be subject to negotiation prior to signing of a 
contract. 

d. The Government by virtue of a procurement contract involving no 
resear~h or development acquires no rights in inventions involved 
in the articles purchased. 

Advancement aJld maintenance of the national security through research, de
development and proclll·ement depends largely on reasonable Government p atent 
policies. 

To assure effective incent ive to established companies to maintain efficien t r e
se~nch, development and production organizations, and to encour age new com
panies to enter the broad fi eld of aeronautics, Government contracts should 
pr ovide tha t the companies r etain title to inventions made under research and 
development contracts. Thus, companies can maintain competitive commer cial 
positions and Government can benefit from resul ting heigh tened incen t ive. 

The Attorney General has submitted recommendations to the P residnt that all 
Government-financed r esear ch and development contracts should provide that 
rights to inventions made thereunder accrue to government. The r ecommendations 
add that in emergencies the newly proposed office in the Justice Dep artment, of 
Government P atent Administrator, may approve contracts providing for reten
tion of rights by the company if it agrees to license them to the Government. 

The r eport of the Attorney Genera l did not deal with points ( Cb ) and (d) of the 
policy recommended herein. Th e Attorney General sta ted he has no obj ection to the 
general declaration of the p olicy set for th in point (a ), and no objection to 
point ( cl) . 

As to points (b) and (c), the Attorney Genera l limited his r ecommenda tion !l5 
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to the Government's obtainiug a ll r ights to invent ions made unde r resear ch a nd 
development contracts, to contracts under which the GoYerum ent pays all of the 
costs. Under contracts where the Government pays le. , th e Attorney Genera 1 
stated pa tent rights should be subject to negotia tion . 

The Attorney General stated tha t the Government it se lf would need notlling 
more than a license on inven t ions r esult ing f rom it · resea rch au <.l development 
contracts. If, however, public f unds have been u:ed to ma ke poss ib le . uch inven
tions, the public is enti t led to whatever rights are involved. 

Since Government is the principal developer and purchaser of aircraft, a po l i c~r 
assigning all invent ion r ights to the Govemment would destroy eompetit ivc in 
centive in the a ircr aft indu t ry, and materially incr ease co ·t ·. 

R.egarding establishment of a new Government offi ce of Government Pat.cn t; 
Administrator in the Just ice Departmen t, the Attorney Genera l r ecomm ended t hat 
exceptions to the basic policy of Government obta in ing nil rights to invent ion · 
made in Government r esearch and development contracts, " i\lay be made upon 
such terms and conditions as the administr ator may pre. cribc or approve." 'rhc 
Attorney General stated this recommenda tion as a suggestion, and sa id the matter 
is one of legislative policy for Congress to decide. 

The Attorney Gener al r ecommended, in cases where a con t ract pr ovides tha t 
t itle remain with the company, that if Government determine· t hat commer cial 
use of an involved invention is not "adequate" within a designated p eriod, GoY
ernment can requiTe the company to offer , at a r easonable r oyal ty, nonexclusivE 
licenses. This provision, if adopted, establishes compulso ry I icensing as thE 
Government will have the ri " ht . to " determine" wh ether con11n ercia l usc i ~ 
' 'adequate." o 

The recommendations of the Attorney Genera l wer e referr ed to the mi l i tar~· 
services in preliminary form, f or comment : 

Former Under Secretary of W ar P at ter son said it would consli t.u te a serious 
"obstacle to the maintenance of modern and effi cient armamen t in the days to 
come." He added that it would "gravely hamper the progr a m of research and 
development upon which effectiveness of our Military E stablishment iJI the year s 
t.o come wi ll chiefly r est." 

Army Secretar y Royall said the r ecommendation " would wreek t he \~'ar De
partment's r esear ch and development program." 

Defense Secr etary Forrestal said it " might altogether imperi l the prosecu t ion 
of a vigorous and effective research and development program." 

These recommendations should be given gr eat weight, coming f r om officials 
r e. ponsible for national defense. 

The r ecommendations are all the more compelling when it is r ealized th at the 
War and Navy Department budgets f or r esearch and development fo r I 947 
totaled $500,000,000. F or all other agencies the budget was $125,000,000. 

69. If and when the pr oper lending agencies of the Government make loans t o 
aircraft companies because commercial financial institutions find it impru
dent to do so, service for repayment of such loans should h ave priority 
over the payment of dividends. 

The proper Government lending agency should give consideration to loans t o 
components of the au·craft industry which are vital to na tional def ense. Th e 
Government may find it necessary to make such loans where commer cial banks 
and financial institution s temporarily find it imprudent or impossib le t o do so. 

The Government agency in making such loans should establish condit ions whi ch 
make r epayment of loans take preredence over payment of div idends by th e 
company involved. 
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PART IV 

RESEARCH AND DEVELOPMENT 

Technical preemin ence i fundamenta l to air power. This can be achieved onlJ 
through inten ·ive re earch and development. The frontiers of aeronautica l lmowl
edge mu. t be continually explored and pushed back through resear ch to obtain 
new in fo n uaLion required for the development of our air equipment. 

To carry our knowledge of ae1·onautic for1rard, we must explore' irtually every 
field of . cience since om· a ircraft and their operations have become so compla 
that the roots of de' elopment lie in all cientific fields. Thu a general increm;~ 
in cicnt ific knowle1lo-e is n essentia l a increased effort. in the aeronautical fielrl 
itself. 

Although researl'h and development outlay amount to only about 7 percent. of 
the Government's total aeronautica l expenditures, the entire aeronautical pro
gram i !haped around the results which nre achieved. 

If the ·nited tate.· i to r etnin leader ship in the air, it is requ isite to finan<.'.c 
an in tensive ll·ell-ba lnncNI program of r esem-ch nnd deYelopment geared to mili
tary and ci' il needs. 

70. The Government agencies concerned, and the aircraft industry, should adher e 
to the funct ions and responsibilities set forth in the National Aeronaut ical 
Research policy of March 21, 1946, t o assure a unified effort t o provide the 
Nation sound aeronautical research and development. · 

Successful conduct of aeronautica l research and development is of prime impor
tance in achieving air supremacy . .r umbers (however large) of second-rate air
craft do not constitute air power. Air power requires quality aircraft. To develop 
aircraft whose performance is econd to none requires intensive effort by all 
groups concerned with r esearch and development. They must work as a team to 
assure maximum achievement. 

The National Aeronautical Resea l'ch policj of Mal'ch 21, 1946, agreed to by the 
Army Air F orce, the Navy Bureau of Aeronautics, the Civil Aeronautics Adminis
tration, the National Advisory Committee for Aeronautics, and the aircraft in.dus
try, delineates the areas of effort in which each group functions to pro•ide 
research and development on civil and militar) aircraft and equipment. The 
Board endorses this policy, in particular the division of fun ctions and respon si
bilities, since t.he most progressive resear ch 1111d development results only when 
each group understands its duties. 

Relationship of education and scientific institutions to the Government's aero
nautical research and development program is not included in the 1946 policy. 
Effective u ti lization of the aeronautical research potential of educational and 
scientific institutions should be integrated. 

71. The National Advisory Committee for Aeronautics and the Research and 
Development Board of the National Military Establishment should expedite 
preparation of a unified plan for t ransonic and supersonic research and 
development f acilities required in t he national interest. 

Advances in aviation brought by World War II, particulaTly application of jet 
and rocket engines to aircraft, have completely revolutionized aeronau tical science. 
Jet-propelled planes have flown in the transonic range (600 miles an hour up
ward). They wi ll fly n.t supersonic speeds ( 650 mil e~ an hour and up, depenrling 
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on a ltitude and other condition ) . These are speed ama :;; ill wh ieh om knowledge 
is very meager. Facilities available for exploring the e areas are extremely lim
ited. However, technical information availab le even in 1945 showed that develop
ment of supersoni c aircraft and guided miss iles wa s possible by any country 
willing to make the neces. ary technica l effort. United States f a ilure to make this 
effort will jeopardize continued air leadership. 

Physi ca l faci li ties required for transonic and super sonic research and develop
ment of aircraft and guided miss iles are ·o expensive they can be furnished only 
by Government. Th e NACA and the Research and Development Board are prepar
ing a coordinated program of f acilities required in the national interest. Since 
adequate research and development facilities arc essential for continued United 
State av iation leadership, this plan should be expedited. 

72. The National Advisory Committee for Aeronautics should coordinate basic 
aeronautical research to insure a sound cooperative effort to meet military 
and civil needs. 

'fhc National Advisory Committee for Aeronauti cs is the Government's aero
nautical research agency. Over two-thirds of Government f unds for aeronautica l 
research arc allocated to the N ACA. It is the logical group to coordinate basic 
aeronautical research required to meet military and civi l needs. 

Prior to World ·war II effective coordination of f undamental research was car
ried out by the NACA. Machinery ex ists to continue t hat coordination. How
ever, due to increased emphasis on research brought by the war, new groups have 
entered the field and much larger sums of money are devoted to solu tions of new 
problems. Thus a need has risen to improve the mechanics of coordination. To 
insure the same effective coordination that existed prior to the war the NACA 
should strengthen its staff .to achieve most effective coordination of aeronautical 
research. ' 

73. The Research and Development Board of the National Military Establishment 
should integrate the needs of the military services in planning and guiding 
a sound program of applying research results to development of superior 
aircraft, missiles, and other aeronautical equipment. 

The National Security Act of 1947 provided for establishment within the Na
tional Military Establishment of a Research and Development Board to "advise 
the Secretary of Defense as to the status of scientific research r elative to the 
national security, and to assist him in assuring adequate provision for research 
and development on scientific problems r elating to the national security." 

The two most important of these f unctions are-
( lt ) Coordination of research and development plans of the three military 

services to produce a single program, with duplication eliminated and gaps 
filled, that will provide research and development commensurate with military 
needs. 

(b) Advising the Secretary of Defense and the Joint Chiefs of Staff on re
search and development trends which may have military implications. 

Responsibility of the Research and Development Board extends beyond avia
tion, but the aeronautical element probably is more important. Execution of this 
provision of the National Security Act is vital to the research and development . 
program. 

74. The National Military Establishment, in the preparation of aeronautical 
budgets, should consider research separately and independently from de
velopment, and both should be separated from other budget categories. 

It is difficult to distinguish finely between r esearch and development. For this 
reason there is often no attempt made to separate research and development ex
penditures. It is essential that this be done. 
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Only about one-fifth of the $300,000,000 194 r esearch and development expen
ditures i devoted to re~earcb . In view of the cri t ica l dependence of the en tire 
development program on inf ormation furni bed by re earcb, the distinction be
tween the two shou ld be emphasized. A cut in r e earcb f unds may cripple the 
whole prog-ram. A cu t in development f unds may only cause delay or reduce the 
number of prototy pes developed. Therefore, the National Mi lita ry E tablisbmen t, 
in preparing i t. budget, should con ider r e ear ch and development separately. 

Fiscal r equirement s f or r ese:u ch often bear no rela t ion to fi sca l r equirement. 
f or development. 

Whenever over -all budget cu ts are order ed, a flat per entage should not be ap 
p lied to the total r esearch an d development programs. Instead, research projects 
hould be con. idered separ ately f rom those of developmen t. 

75. The National Military Establishment and the National Advisory Committee 
for Aeronautics should give increased attention to the aeromedical problems 
resulting from the severe conditions imposed on airmen by high-speed flight . 

Aeronautics ba s r each ed the poin t wher e speed and al t itude, r ange and endur
an ce of aircraft have p laced an unprecedented load on the human body and mind. 
Design and performance of a ir cr aft are con ttmtly progr essing, but the human 
body does not change. Man can be somewhat accustomed to unprecedented con
di t ions of exis tence, bu t he cannot survive if hi s basic physical or mental limits 
are exceeded. 

If we are to h ave gr eater safety in fligh t and increased effectiveness of the a ir 
arms, we must look to aeromedical r esearch to determine man's limitations and 
extend the science of hum an cngineering-adap tntion of machine to man. 

76. The National Military Establishment should fully explore the advantages an d 
economies that may be achieved through synthetic training equipment and 
methods. 

Selection and training of individuals to become nir men have gone far beyond 
mer e flight instr uction. Complexity of modern aircraf t, their speed, r ange, and 
scope of action, make necessar y instruction in many scientific and engineerin g 
fields. Contemplated long-r ange operations and need for highly trained and spe
cialized personnel to instu·e successf ul completion of missions makes it eviden t 
that selection and training must extend to many different classes of teclmicia.ns 
besides pilots. 

These consider a tions coupled with the continued tr end toward instrument op
eration of aircraft, communications, con trol, navigation, and firing, point to the 
need for a vast training program. Such a program will involve enormous costs 
which can only be minimized by bet ter methods of selection and training. Syn
th eti c tra ining equipment and techniques were eminently successfu l in World 
War IT. 



PART V 

GOVERNMENT ORGANIZATION 

One of the greatest need of aviation today is s table Government operating 
policy. Only through a continuing, but firm Government pol icy, capable of ready 
adjustment to changing circumstance , can the . tab ili t:-;r \\"hi rh !IH• aYi ntion indus
try r equires be achieved. 

Revolutionary changes in present Government organization a re not sugge. ted. 
The principles of the Civil Aeronautics Act of 1938 have stood the te t of 10 year. 
of tremendous growth during peace and war. 

The basic existing g·overnmental stru ctm:e is sound. 'i'Vhat is needed is (1) an 
adequate statutory basis for interagency coordination and cooperation;· (2) clari
fication of overlapping r esponsibilities and elimination of : bickering that exi sts 
between the Civil Aeronautics Board and the Civil Aeronautics Administration 
and thei.J.· staffs as a result of Reorganization Plan No. IV of 1940; anu ( 3) an 
independent agency concerned with safety to investigate aircraft acc idents in 
order to insure the utmost safety to the travel ing 1mblic, the private flier, and th e 
military user of the ai.J.·ways. 

Corrective measures along these lin es will solve many of the current problem. 
of aviation without disrupting the economic or technical status of the industr ies 
involved. 

77. The present Air Coordinating Committee should be reestablished with statu
tory power to coordinate and recommend aviation policies affecting two or 
more agencies of the Federal Government; the Committee to be composed 
of representatives of the agencies primarily concerned with ·aviation, as 
determined from time to time by the President. 

A f undamental weakness of civil aviation is lack of adcnuate coordina t ion of 
policy within t he executive departments. The present A ir Coordinat ing Commit
tee, established originally by interdepartmental memorandum and later by Execu 
tive order, has encountered insurmountable obstacles in attempting to persuade 
autonomous departments to agree upon policies involving controversial issues and, 
particularly, in implementing decisions once reached. Thi s can only be met by 
establishing a statutory basis for coordination of aviatiori poli cy, fo llowing the 
pattern employed in the National Defense Act of 1947 of establi sh ng statutory 
boards for interdepartmental coordination of military research and mobilization 
planning. While the Au· Coordinating Committee should primarily deal with gen
eral policy, certain limited operating f unctions can best be handled by it to bring 
about proper balance between military and civil agencies. 

78. The Air Coordinating Committee should be authorized to reach decisions bv 
majority vote, with provision that a dissenting member may certify th~ 
dispute to the President for his decision. 

A recognized weakness of the Committee is its in ability to reach unanimous 
decisions on controversial issues and the tendency to all ow such issues to remain 
unresolved for long periods without carrying the matter to the President for . de
cision, as provided in the present Executive order . It is believed that a majorit:v 
voting procedure would expedite action and not unduly burden the Presidnt with 
technical and minor aviation disputes. To insure expeditious fu nctioning of the 
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'ommitlee, it is recommended that it continue to employ <Ul execut ive secretary 
·haro-ed with r espou. ihili t for ke p ina in terdepartmenta l coordina t ion fuuctiou
ino- at the tempo requ ired bv th rapid development of av iation. 

79. The Chairmanship of the Air Coordinating Committee should rotate an
nually among the participating agencies. 

\\' it b an execut ive ·eereta ry to organize the work of the omm ittee, the chair
wan hip should not be p ermanently as igued to any one agency a an indication 
of its g reater intere t in av iation or in the deliberation · of the Committee. The 
·hai rman. hip . hould rotate annually among the p;uticipating agencies. 

80. The statute establishing the Air Coordinating Committee should specify in 
some detail the policies that may come before it and the advisory pa.nels 
to be created . 

. ) uri . diction of t he Commi ttee ·hould be defined so that participating agencies 
may know the Commi ttee's area of re ponsibili t ies, and thu avo id any infringe
ment of duties r e. e~·ved b~r law to nn ngen y or coming with in the quasi-judicial 
funct ions of an ag-en c~' · Ad vi. ory pan els should be cr eated h~r the ACC, as 
ne ded, in order adequate!) to perform it f unctions. 

Th e iutute establishi ng the ACC hould requiTe it to make provi ion to act 
a a soundin<>- hoard for State and municipal agencies on av iation matter s touch
ing upon the i11ter e ts of political subdivisions. This ca n be accomplished bj th e 
r't'eation of an ACC State-local av ia t ion panel which would be attached to the 
ACC and organized along t.be lin es of the ACC industry advisor y panel. The 
• CC should be diTected to refer for r ecommend ation av iation matter· affecting 
inrl u tt·:v to the indust ry panel. nncl aviat ion matter s flffect ing tate and local 
av iation governments to the State-local aviat ion panel. 

\. tate-loca l av iat ion panel to adv ise the Comm ittee i believed the most . ntis
factory method of g iving State and local go' ernments opportunit.v to eJ<-press 
their views and recommendations concerning national av iation policies that 
directly affect them. Since the ACC is an interdepartmenta l coordinating body, 
it is no t believed proper that States' representatives be votin cr members. An essen
t ial lack in the present formulation of national aviation policies is perman ent 
liaison with State and local governments. 

81. A Joint Congressional Committee on Aviation Policy should be created which, 
among other duties, would make a biennial report to the Congress of the 
defense and commercial capabilities of the Nation in the light of the then 
existing ·international situation and aviation strength of other nations. 

In view of tbe chang ing mili tar y r equirements and enormous appropriations 
required, it is believed desirable that a standi11g joint legislative committee r e
view and analyze biennially the air defense and commercial capabilities of the 
United States, with reference to the then international situation and the aviation 
strength of other nations. This appr aisal should be on the broadest and most com
prehensive scale. 

The Joint Committee on Aviation Policy should be appointed by the President 
of the Senate and the Speaker of the House of R.epresentatives, after consultation 
with the chairmen of the various committees concerned, including the following: 
Armed Services, Interstate and Foreign Commerce, Atomic Energy, and Appro
priations. The find ings of this Committee should be translated into policy recom
mendations to the Congress. This procedure would coordinate the analysis of the 
several committees whi.Gh function independently of each other, and in addition 
to informing the public, w.o.uld provide tbe basis for legislation to effec t a sound 
and cont inuing security fOl' the Nation. 
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82. The administration and enforcement functions of the Civil Aeronautics Ad
ministration relating to aircraft and airmen should be transferred to the 
Civil Aeronautics Board and the operative functions of the CAA should 
remain in the Department of Commerce. 

The Civil Aeronautics Administration is engaged in heterogeneous activities in
volving operation of facili ties, r ule making and interpretat ion, adminis tration, 
enforcement, and promotional services. This viola tes the principle Congress has 
followed in placing quasi-legislative and qua si-judicial f un ctions in the transpor
tation field in independent agencies. The Board has considered r e-creation of the 
Civil Aeronautics Authority as established by the Civil Aeronautics A ct of 1938, 
in which all aviation administra tive activities of the I<'ederal Government were 
placed under an administrator who was part of the Civil Aeronautics Au thori ty. 
Operation of Federal airways now requires over 8,500 employees, and the airport 
development program employs nearly 700. It is believed these services should be 
kept apart from the quasi-judicial function of making and administering rules 
and regulations and retained in an organization that can readily be transferred 
to the military i11 a national emergency. These services may therefore be left in 
the Depa1·tment of Commerce together with other promotional and educational ac
t ivities of the present CAA. 

Planning airways routes and airways facili ties should be coordinated through 
the ACC so that both the military users of th e airways and the CAB, ch arged 
with the airwor thiness of aircraft and operating specifications, can determine the 
needs of the ser vices. 

83. The Civil Aeronautics Administration should be abolished and an "Office of 
Civil Aviation" be created in the Department of Commerce; the Director 
of Civil Aviation should be the senior operating official and report to an 
Assistant Secretary of Commerce. 

Transferring functions out of the Civil Aeronau tics Administration, as recom
mended above, reduces the aviation activities of the Department of Commerce 
primarily to those involving equipping and operating of navigational and traffic
control facilities, regulation of flight movement, and promotion of civil aviation 
through airport development, education, and other means. These activities should 
be handed by two bureaus, the Federal Airways Service which would be charged 
with the equipping· and operating of Federal airways facilities and the movement 
of aircraft over the airways, and the Bureau of Aer onautical Development, which 
would administer tbe F eder al Airport Act and other promotional, experimen tal, 
and educational activities of the presen t Civil Aer onautics Administr ation. The ~;c 
Bureaus would compose the Office of Civil Avia tion, headed by a Director of Civil 
Aviation. The Director should receive $12,000 p er annum, the salary recommended 
in the Civil Aeronautics Act of 1938 for the Administrator of Civil Aeronautics. 

The establishment of the Federal Airways Service in a separate bureau under 
a single civilian head should facilitate the integration of the airways system with 
military aviation in an emergency as heretofore recommended in the combat sec
t ion of the report. 

Confusion now exists between the statutory cluties of the Administrator of Civil 
Aeronautics, who is primarily an op «:;rating official, and the Assistant Secretary of 
Commerce to whom the Administrator reports, along with the Chief of the 
Weather Bureau and the Director of Coast and Geodetic Survey. There is un
necessary overlapping of duties between the present Administrator and the Assis
tant Secretary. These could be eliminated by removing the statutory duties now 
vested in the Administrator and requiring the proposed Director to report to an 
Assistant Secretary of Commerce for policy determination. 
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84. a. The Civil Aeronautics Board should promulgate, administer, and enforce 
regulations relating to the competency of airmen, certification and air
worthiness of aircraft, air carrier operating specifications and other 
regulations relating to the economics of operations. 

b. The Federal Airways Service should promulgate and administer regula
tions relating to the movement of aircraft in .flight and at airports. 

c. The Civil Aeronautics Board should hear a,nd determine appeals from the 
Federal Airways Service in cases involving violation of regulations. 

'Ilie same agency which promulgates particular Ci,"il Air Regulations should 
also interpret and administer them. It is not necessary, however, for the same 
a..,.enc:v to promulgate and administer both air traffic rules and also those relating 
to equipm ent and competency. The di ·tinct ion is made between the rules and 
procedures to be administered in the normal course of operating the airways and 
a u·port traffi c control facili ties-the rules of the road-and all other rules govern
iug the operation of a ircraft and air services in fl ight and on the ground. 

Thus, th e Civil Aeronnutics Board should be made r esponsible for promulgation 
admin istration, and enf orcement of regulations relating to competency of airmen, 
certification of the air \\·orthiness of aircraft, au· carrier operating specifications, 
regulations concerning equipment used in air tranportation and the competency 
ratings of private air agencies as provided in title VI of the Civil Aeronau tics 
Act of 1938. Th ese regulations concern the safe and economic operation of the 
:;cheduled a ir carriers and aircr aft generally. 

To discharge these duties, the personnel of the Civil Aeronautics Aumin istra
tion now adminis tering and enforcing the safety r egulations should be transferred 
to the Civil Aeronau tics Board. This would place a field staff of approximately 
1,500 in the CAB, aclministered by an execut ive director hereinafter recommended. 

The Federal Airways Service should be responsible for promulgation, adminis
tration, and enforcement of regulations relating to movement of aircraft in fl ight, 
a u· traffic rules, and regulations which are normally administered by au·ways con
trol and a irport traffic control operators (especially sec. 601 (7) of the Civil Aero
nautics Act of 1938). These bear directly upon the safe movement of au·cr aft 
over the airways and at au·ports. 

85. The Civil Aeronautics Board should continue as an independent quasi-legisla
tive and quasi-judicial agency and be charged with the administration of 
the economic responsibilities imposed by the Civil Aeronautics Act of 1938, 
including the Civil Air Regulations having 'a direct bearing upon eco
nomics of operations. 

The importance of civil aviation in its relation to national securi ty and to the 
economy of the Nati~n demunds tha t the broad policies es tablished by tho Con
gress be admin istered by men of the greatest competency and integrity. The cur
dina! principle of the Civil Aeronautics Act of 1938, that quasi-legislative and 
quasi-judicial functions of the Civil Aeronautics Authority, now the Civil Aero
nautics Board, should be exercised independently and free of political influence 
and domination by other agencies of Government, is reaffirmed. Reorganization 
Plan No. I V of 1940 abridged this independence and divided responsibilities for 
the execution of congressional policy between the Department of Commer ce and 
the Civil Aeronautics Board. The present Board has failed in its functions, clue 
in part to this loss of independence, inability to organize its work in a business
like manner, and dissention among its members. Further stripping from the Board 
of important govemmental responsibilities will scarcely induce outstanding men 
to accept positions on the Board. On the contrary, every effort should be made to 
concentrate in the Board all quasi-legislative and quasi-judicial functions so that 
the best talent in the country can be persuaded by the importance of the Board's 
responsibilities to accept membership on it. 
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It is recognized, however, that certaiu of the duties originally vested in the 
Civil Aeronautics Authority, and later transferred to the Civil Aeronautics Ad 
ministration in the Department of Commerce, are operatiYc f unctions r equiring 
the employment of large numbers of p ersonnel who have no r elation to the judicia l 
and legislative responsibilities of the Board. Operation of the Fetleral a idway!' . 
t he administration of the F ederal Airport Act of 1946 a nd the gener al promo
tional and educational activities of the CAA are in thi s categor y. These f unction s 
can and should be kept apart from th e Civil Aeronaut ics Boa rd and sh ould br 
placed in the Office of Civil Aviation in the Department of Commerce, as here
tofore recommended. Coordination in planning these operai ionse .·bould be effected 
with the CAB thrbough the ACC. The r egistration and recordation of aircr aft. 
should be handled by the Board, as it is charg-ed with t he certifi cation of ciYil 
aircraft. 

86. The Civil Aeronautics Board should be freed of its present administrative ties 
to the Department of Commerce. 

Further to strengthen independence of the CAB, i t should be freed of all atl
ministrative housekeeping ties to the Department of Commer ce. CAB should be 
specifically authorized to handle its own budget and procure its own personnel, a 
do the Intersta te Commerce Commission and the Federa l Communications Com 
mission. Present relationship to the Department of Commerce has not produced 
economies anticipated from centralization of procurement , personn el p r ocessing. 
and budget preparation. 

87. The Civil Aeronautics Board should continue to have five members. 

Since it is r ecommended that responsibility for aircraft accident investigation 
be transferred from the CAB and that the CAB should be au thorized to delegate 
certain of its fun ctions, thus simplifying its administrative operations, it is be
lieved that th ere is no need to increase its membership. 

88. The salaries of the Civil Aeronautics Board should be increased to the present 
statutory limit of $12,000 per annum. 

Difficulties experienced in obtaining men of caliber to discharge the importan t 
duties vested in the CAB demonstrate the urgent need for increasing the salarie 
of members to the statutory limit of $12,000 per annum as fixed in the Civil Aero
nautics Act of 1938. 1'his Board is sympathetic to the need nf increasing the 
·alaries of all top Govemment officials. 

89. The Civil Aeronautics Board should be directed to appoint an Executive Di
rector, subject to- removal by the Board, who would have charge of the 
administration of civil air regulations promulgated by the Board, including 
the certification of airmen and aircraft and the issuance o-f air carrier 
operating certificates, subject only to policy direction of the Board. 

The r elationship between the Administrator and the Civil Aeronautics Author
ity lacked clarity in the Civil Aeronautics Act of 1938 and much confusion r e
sulted from the uncertainty as to whether the Administrator was responsible to 
the .Board or only to the President. By amendment, it should be made clear that 
the Executive Director is r esponsible for the day-to-day operation of the field 
inspectors administering and enforcing the civil air r egulations r ela ting to the 
competency of aiJ:men and private air agencies, the airworthiness of aircraft, anti 
the issuance of operating certificates. With reference to the Executive Director, 
the CAB should sit as a board of directors of a corporation, concerning itself only 
with matters of major policy that may affect the over-all respon sibi li ties of the 
Board. In this manner the operative duties of the field inspectors will not be en 
cumbered by dealing directly with a five-man Board primari ly occupied by qua si
judicial and legislative duties. 
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90 . The Civil Aeronautics Board should be authorized by amendment to the Civil 
Aeronautics Act to delegate such of its functions as it considers proper to 
individual members, panels, the Executive Director and other members of 
its staff, with the right of discretionary appeal to the Board, except that 
route and rate decisions should be made by a majority of the Board. 

\ e ting the CAB " ·ith adequate power to delegate f unction to it member. , 
panels and . taff, and providing it with nece sa ry appropriation to hire a compe
tent staff will mate riall y assist it in promptly eli. charg ing its impor tant economic 
function in a tempo equa l to that of civil a\' iation. The CAB is presently 2 year s 
0r more behi!l(l in it:-; II'Ork. Statutory authori ty to organize it work load under 
u competent Execut iYe Director, and adequate power of delegation will relieve 
the situation. 

91. An independent Director of Air Safety Investigation should be appointed by 
the President and confirmed by the Senate. 

a. He should be responsible for investigation and analysis of civil air 
accidents and for submitting reports and recommendations to the 
Air Coordinating Committee, which should be required to make 
such reports public and to transmit them to the Congress, the Civil 
Aeronautics Board, and the Office of Civil Aviation in the Depart
ment of Commerce. 

b. He should be responsible for promoting safety and certainty in air 
operations through educational means and by instilling a con
sciousness of the importa.nce of safe operation in all echelons of 
air operations. 

c. He should be required to coordinate with the military services to ar
rive at the most effective methods of accident investigation and to 
exchange findings and data with them. 

d. The Air Coordinating Committee should be responsible for recom
mending to the Congress elimination of unnecessary duplication 
that becomes apparent from time to time between the Director, the 
Civil Aeronautics Board, and the Office of Civil Aviation, with a 
view to eliminating overlapping of field investigations. 

e. To insure cooperation of both civil and military governmental agen
cies, the Director should be assisted by a special subcommittee of 
the ACC whose members should be charged by the statute creating 
ACC with the responsibility for assisting the Director in his ac
tivities, providing him with all needed facilities of their separate 
agencies, and of implementing the recommendations of the Direc
tor as appropriate. 

Accident inve:;tigation and ana lysis is fundamentally an oper ating function. 
Because of its importance to the development of civil aviation it should be han
dled by an independent agency, properly staffed. A single director in charge of 
investigation of accidents is preferable to a board. The deliberations of a board 
are not compatible with focusing responsibility in a single office organized to 
handle expeditiously the important work of accident investigation and prevention. 
'fhis is also true of the educational features of a safety program. For these rea
sons t he Director should not be attached to any department or agency for ad
ministrative or budgetary purposes, particularly those charged with making and 
administering civil air r egulations. ~ 

Th e increase in both civil and military flying and their common use of the 
same airways faci li ties, and in many instances the sam e airports, makes co
ordination of investigation of aviation accidents for mutual benefit increasingly 
important. Since the ACC is charged with coordination of military and civil avia
ton policy, a suhcommittec of ACC should assist. t.he Direct.or, as he may rl esire, 
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in the iuvestigation of civil air accident;; ami acciden ts inYoh·ing civil with mili
tary aircraft. This subcommittee should assist the Director in his activities, pro
vide him with all needed facilities of their separ ate agencie ·, and implement his 
recommendations as appropriate. 

92. The Air Coordinating Committee should be designated to study the subject of 
development and coordination of air search and rescue over land and sea 
areas and formulate recommendations for achieving the maximum effective
ness in this field . 

.Air search and rescue over both sea and land areas is a factor vital to the de
velopment of civil and military aviation . In general, the United States Coast 
Guard conducts air search and rescue over Territorial and inland waterways and 
their adjacent land areas. The Navy conducts air-sea search and r escue in sea 
areas. The .Air Force, the sever al States, and private interests conduct air search 
and rescue over continenta l land areas. There is incomplete coordination of those 
various agencies of search and rescue, hence the r ecommendation for a study of 
the problem by the Air Coordinating Committee. This study should review th e 
following aspects of the problem: 

(a.) Statistics on sear ch and rescue incidents. 
(b) Technical data concerning r esearch and development and design of 

search and rescue equipment. 
(c) Methods and techniques of search and rescue, including the adequacy 

of facilities. 
(d) Indoctrination, training, and advancement of safety. 
(e) The establishment of rescue and coordination centers and rescue units. 
(f) Liaison and cooperation of all agencies concerned. 
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THE QUESTION OF SUBSIDY 

Discussion of the need for a minimum procurement 
level has sometimes been confused with the question 
of a subsidy. Industry's position in regard to this mat
ter should be clear. What kind of an industry in size 
and number of units is required by the Government to 
support the national defense? Based on the informa
tion to date it is an industry which can support mod
ern Air Forces in being, furnish them immediate 
replacement equipment in event of an emergency, 
and expand itself to meet the increasing requirements 
of. the strategic mobilization plan. The survival of the 
industry is, as has been pointed out, of the utmost 
importance to the industrial mobilization plan, and 
thus to national security. Even so, we have never 
urged subsidization of the industry. We have simply 
pointed out the requirements to maintain the mini
mum industry called for under the mobilization plan. 
We ask that if the nation decides not to maintain this 
minimum industry that the decision be made, not as 
a matter of default, but as a result of deliberate na 
tional policy. 

Excerpt from presentation of 
Maj Gen. Ol iver P. Echols. USA (Ret.) 



FOREWORD 

The papers reproduced in this booklet are those submitted by 
member companies of the Aircraft Industries Association to the 
I resident's Temporary Air Policy ommission during bearings 
held in the months of September and October. 

The President's Commission was appointed on July 17, 1947, 
and is charged with the following mission: 

'' The Air Policy Commission should study, among 
other pertinent aspects of the problem, such questions 
as the current and future needs of American aviation, 
including commercial air transportation and the utiliza
tion of aircraft by the armed services; the nature, type, 
and extent of aircraft and air transportation industries 
that are desirable or essential to our national security 
and welfare ; methods of encouraging needed develop
ments in the aviation and transportation industry; and 
improved organization and procedures of the govern
ment that will assist it in handling aviation matters 
efficiently and in the public interest.'' 

The Commission is to make its report to Mr. Truman by 
January 1st. 

This presentation of the aircraft industry was intended to give 
the Commission a detailed picture of the industry's current 
conditions and its views on the problems being surveyed by the 
Commission. 
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OLIVER P. ECHOLS 

"THE RELATIONSHIP OF THE AIRCRAFT INDUSTRY TO 
NATIONAL SECURITY" 

VITAL ROLE OF AIR POWER 

AIRCRAFT INDUSTRY welcomes an opportunity to appear before the 
President's .Air Policy Commission to present its views on a national policy for 
aviation. Representatives of most of the major manufacturers, who design and 
produce military and commercial aircraft, wiJl appear before you to present their 
viewpoint on the " current and future needs of American avia tion" and the problems 
they face in carrying out their role. 

The critical importance of air power has become well recognized. General Eisen
hower put it tersely in a recent speech when he declared, 

"The War Department believes that the Air Force occupies a dominant posi
tion in war. We believe the air force represents the only immediate weapon 
available for retaliatory action if we are attacked. We must at all times have 
an air force--and a decent air force--in being." 

This extremely vital role of air power naturally adds to the gravity of the prob
lems being considered by this Commission in fulfilling its responsibility for the 
establishment of a national policy for the maintenance of air power. The three 
essential elements of air power are stressed in the President's letter establishing this 
commission. They are an air force in being; air transportation; and a nucleus of an 
industry to support the air force in being. An air force in being is of little value 
unless it is supported by an industry wh ich can 5upply it with modern equipment 
in adequate quantities at the time required. 

I. ROLE OF THE INDUSTRY IN PEACETIME 

It is essential to any discussion of a national policy for aviation that the peace
time role of the aircraft manufacturing industry be thoroughly understood. The 
industry has three distinct assignments. 

They are: 

1. Develop Advanced Models 
The industry is charged with responsibility for developing the advanced models 

of aircraft which must be supplied to the air force in being, if that air force is 
to be kept instantaneously capable of repelling aggression. It should be obvious 
to all that this responsibility daily becomes more challenging, and more difficult 
to fulfill. 

We are only on the threshold of a revolution in almost all phases of aeronau
tical science. It is the responsibility of the peacetime aircraft industry to apply 
the results of research, and to generate progressive development of aircraft that 
can meet military needs, and be. produced in combat quantities. 

2. Supply the Needed Replacements 
The second assignment is to supply aircraft that the air force and naval avia

tion require as replacements. These replacement requirements of the services will 
increase steadily. Planes crash and wear out during training and other opera
tions, of course, and scientific progress makes for rapid obsolescence. 
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. Currently, our air forces in being are largely equipped with surplus planes, and 
may be said to be " living off their fat." Replacement purchases of both services 
are f ar below the rate necessary to keep the groups operational with mogern 
equipment. 

This means, of course, that eventually the air force in being will have to be 
reduced sharply in size, or else that equipmen t purchases will suddenly have to 
be incr eased by a ver y larg-e amount. Wh at th is policy of under-replacement will 
mean can be demonstrated best by actual figures. 

If the air forces in being of the two air arms comprise 14,000 operating planes, 
but only 1,000 to 1,500 replacements are delivered each year, then after 5 years, 
the air forces in being would have less than 5,000 mode•m operable planes-allow
ing for a minimum attrition rate. 

This steady deterioration of the air force in being caused by a policy of under
buying would be difficult if not impossible to remedy quickly. The cost in any one 
year of purchasing the equipment r equired to modernize the air force equipped with 
deteriorated equipment would be prohibitive under peacetime budgets. Fuxthermore, 
an industry starved on a diet of only 1,000 to 1,500 planes a year would be totally 
unable to produce the 6,000 to 10,000 deliveries of new modern equipment necessary 
to bring the for ce up to operational level within any period of time that strategic 
considerations are likely to allow. 

Only a regular program of regular adequate annual replacements can be followed 
with safety in view of fi scal considerations and the time element. The deterioration 
in both the air for ce in being and in the industry resulting from current low levels 
of annual procurement is thus e..'.':tremely dangerous and most uneconomical. 

3. Maintain Ability to Produce Quant iti es Required in Emergency 

The third task of the industry is to be constantly ready to expand and supply 
the huge quantities of new au·craft required by the Air Forces . and Naval Aviation 
in an emergency. A major ·limiting factor retardinoo the rate of mobilization of our 
Armed Forces in the last two World W ars has be~n the supply of equipment. In 
view of the cr~tical a~d primary role now assigned air power in our secm·ity, the 
abili ty of the au·craft mclustry to expand and supply the equipment called for under 
our strategic mobilization plan is unquestionably a major national problem. 

I cannot emphas~e too strongly the element of time. In resear ch, in development, 
in tooling, in material supply and in final production, time is crucial. 

World history and especially history of the last. two decades proves that a 
progressive, competitive, privately-owned and financially sound industry is required 
to fulfill the three assignments required by national security . France resorted to 
nationalization and government-ownership of her air craft industry in the years just 
before World W ar II. The outcome was disastrous to the performance of all three 
functions. Design and development of new types foundered to a halt, production 
of replacements required by the French AU· Forces dropped away to a trickle, and 
the base for expansion, which was to be so sorely needed in 1939, vanished entirely. 

Nazi Germany, according to the testimony of Armaments Minister Speer, and the 
testimony is confirmed by the records, found that the way to spur production of a 11 
armaments and particularly aircraft was to encourage and foster competitive enter 
prise. When such encouragement was given, after British and American air power 
began to be felt in 1942, German plane production increased, reaching a peak in 
1943 and 1944 despite our bombings. 
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· Finally it is significant that Great Britain, embarked on a socialist course of 
nationalization, has not considered nationalization or concentration of her aircraft 
manufacturing indush-y. Instead the policy is to encourage development and pro
duction in each of the numerous units of the British industry. 

11. MEETING MOBILIZATION REQUIREMENTS 

Of the three peacetime security assignments of the industry, that of fulfilling 
strategic mobilization requirements is the most vital. However superior and efficient 
a newly-designed model aircraft may be, it obviously cannot alone assure national 
security. Only the quantities of such planes called for by strategic plans, plus 
ability to produce the necessary replacements needed in an emergency, can safe
guard us. That is why we feel urgent" consideration should be given to the various 
factors that affect and determine our ability to meet strategic mobilization require
ments. · 

(a) Long Development Cycle 
. We should pay parti~ular attention to the long period and immense amount of 

engineering required to develop an airplane to the full operational combat stage. It 
is not unusual for the full developmental cycle, just from design to first quantity 
production, to require at least five years, so complex is a modern operational mili
tary aircraft. 

No airplane used in World War II was developed during the war. All had been 
started on their way from the drawing boards prior to the war, and only now are 
th~ planes developed on thebasis of war experience and changed strategic condition~ 
being brought into limited production. These planes still require testing, evaluation, 
and modification to reach their full advantage. Refinement and possible re-design 
of these planes so they would be suitable for mass production is another time
cqnsuming· and costly engineering problem. 

·I would say from experience of World War II that we would encounter quite a 
number of production difficult"ies if tomoiTow we had to tool for quantity production 
of any of the new type aircraft. With but a single exception, I might point out, 
none of the newer type aircraft is being produced in quantities that make it feasible 
for us to tool fully . for high production. Without such tooling, it is not possible 
to determine the difficulties that might be encountered and the engineering modifica
tions that undoubtedly would be required for assembly-line manufacture. 

(b) Acceleration of Production a Slow Process 

National reliance on the production "miracle" achieved by American i~dustry in 
both World War I and II can become a dangerous soporific unless the true nature 
of that "miracle" in comprehended. The victory-winning production of 96,000 
planes in 1944, and the monthly peak of more tlian 9,000 attained that year, were 
possible because of the many fortuitous c-ircumstances that favored the expansion. 
They may never prevail again. Even under the most favorable circumstances, a 
perj.od of more than five years passed before the peak was reached. 

In January, 1939, production of military aircraft totalled 143, or more than we 
are producing today. In August, 1939- reflecting orders from the French and 
British- some 256 were produced. In January, 1940, the rate still was only 254. 
This doubled in July of 1940 to 574, and had increased to 839 a monthby December 
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of that year, now reflecting expan ion financed by our allies. In July, 1942, three 
and one-half years after the rise in production got under way, the rate had reached 
4,107. A·year later the monthly rate was 7,371 and in March, 1944, came the peak 
of 9,113. 

I know of no r eason to expect a more rapid acceleration of production now, 
should an emergency arise. Two years ago the Senate Committee Investigating 
the Na tional Defense P rogram estimated that even then, only two months after 
V-J Day, it would take two year s to rebuild the aircraft industry to its 1944 peak. 
Needless to say, the si tuation has deteriorated even more- I question whether 
deterioration is the exact word. Timely orders f rom the F rench and Br itish can
not again be r elied upon. Safety from at tack while all plans for expansion are 
initiated is another condition of the 1940 s that never again will be duplicated. 
Yet, we ha>e returned today to the 1939-1940 levels of military aircr af t produc
t ion. That is the "base" for expansion that we now have. 

(c) Current Produc t ive Abi lity Below Strategic Requirements 

W e can be certain that no future enemy will r epeat the two mistakes of Ger
many or attack with the limited objectives of Japan. It has been proved that the 
industrial potential of the United States, given t ime for mobilization, will be the 
deciding factor in any global conflict. We may be certain that the first blow of 
any enemy will be launched against our industrial ci ties. No longer will the 
oceans or the a ir space of the Polar regions be a virtually impregnable obstacle. : 
The range and mobili ty of weapons have been increased to inter-hemispherical 
caliber . 

.And we may be sure tha t an enemy of any military common sense at all would 
not attack us unless that coun try could mount an overwhelming and continuing 
daily attack against our industrial ci ties. o intellio-ent enemy would repeat the 
single-raid mistake of J apan at Pearl Harbor. "' 

Ther efore, we must realize and must bring the .American people to the realiza
tion that when that attack comes, our defeat is inevitable if our immediate ability 
to produce is not equal to our minimum r equirements f or successful defense. The 
sole f actor of an air force " in being'' equipped with large numbers of opera ting 
planes, could be our Maginot Line, lulling our people into a f alse sense of security 
and condemning us to defeat by our own complacency . 

.Attrit ion necessarily would be e>.'iremely high and would incr ease with every 
day of attack. Normal rates of attri t ion including obsolescence in p eacetime are 
approximately 25% a year. In combat in Europe at one time this attrition rate 
was as high as 25% a mon th. 

This means that our aircraft industry must be able to meet the strategic re
quirements of the air forces almost immediately upon the onset of hostilities. 
During World War II, our ability to meet these requirements was not attained 
until 41;2 years aft.er we had begun om own aircraft industry expansion, super

·imposed upon the British-French expansion. That our ability to produce did not 
meet requirements was not directly harmful to this country only because the 
war was fought in foreign lands, and because our allies and our own forces · 
contained the enemy until our industrial power could be brought into action as 
weapons of war. 

We might again mobilize as "rapidly" as in World War II. That would not be 
enough. A mobilization attaining no greater immediate production might be 
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disastrous. Our expansion must be fitted to equal the mmunum strategic re
quirements of the Air Force and the Navy's Air Arm if we are to avoid defeat. 
The industry must be capable of producing on time the planes and aerial weapons 
called for by mobilization plans. The ab ili ty to produce lUU,OUU planes after 4Yz 
years cannot compare in any future emergency with the ability to produce 10,000 
to 15,000 in a limited number of months after the emergency is declared. 

Ill. ADEQUATE INDUSTRIAL PLAN RECOMMENDED 

It might be said that the apparently ideal answer to this extremely serious 
problem would be to maintain a producing air craft industry of great size. It is 
obvious that such an industry could support an unparalleled air force equipped 
annually with the newest type aircraft. 

However, we in the aircraft industry do not feel that this is the solution. It 
would require unlimited funds to keep a huge industry in a state of active readi
ness. The industry does not feel this is necessary. And neither do we believe that 
the cost could be borne by the country without severe economic dislocations. The 
answer, as we view it, lies in adequate industrial mobilization planning. A proper 
planning program not only is essential, but the intelligent approach to a very 
complex problem. It is recognized, of coul'se, that there is no panacea, and we 
would warn that an ineffectual industrial planning program would be even more 
dangerous than the current lack of a program, if that be possible. 

A well-organized, properly maintained planning program is the only way to 
fully meet the problem of maintaining preparedness at a cost which the country 
can stand. 

This, of course, raises a question- what are the requisites of an adequate in
dustrial mobilization plan? 

As we see them, they are: 

(a) Expenditure of the peacetime dollar in such a way that it will contribute 
most to wartime expansibility. The most important single element in accomplish
ing this would be a· continuing procurement program of a minimum of 5 years' 
duration. This is necessary in order to effect maximum operating efficiency and 
to permit maximum. tooling for relatively low production. It follows from this 
that emphasis, both· in de_velopment and procurement, should be concentrated on 
wartime producibility of airplanes required by the Air Forces and the Navy's 
Air Arm in any quantity justifying design for expansibility. Such a program 
also would require a distribution of orders allocated, in proper relation to the 
other factors, to maintain the greatest expansibility factor. 

The major aircraft companies in existence at the outset of World War II were 
operating some 16 plants. They were able to expand their organizations to a 
point where they were directly supervising and operating 46 plants. At the same 
time they were able to "explode" sufficient know-how, design and engineering to 
enable many non-aircraft companies to get into production speedily and eco
nomically. The question may well be asked whether fewer companies in existence 
in 1939 could have managed so prodigious an expansion. 

An industry expansible to meet strategic requirements must consist of an 
appreciable number of units engaged in vigorous competition for the available 
market. There exists a school of thought contending that it would be better to 
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have three or f our healthy large units than it would be to spread out available 
business so th inly tha t some of the companies might be forced into bankruptcy. 

W e feel such a pr emise, based on an assumption that bugetary conditions will 
force th e spr eading of business that thinly, iii false and that it completely over
looks the reasoning behind mobilization plans. We feel instead that requirements 
of sound industria l planning should be explained f ully, and that the consequences 
should be brought out forcefully. Enough pr oduction should be provided to 
main ta in the number of companies required under the mobilization plan. This 
plan and this plan a lone should determine the number of plan ts required for an 
expansible industry. 

The concentra tion of business in a f ew big companies would also jeopardize 
aeronaut ical progr ess. Vigorous competit ion between a number of companies is 
the surest way of assuring in troduction of new and more efficient ae1:onautical 
equipment. Such concentra tion in a f ew plan ts, from a purely military viewpoint, 
is obviously courting disaster. 

(b) An adequate industrial plan would enable the government and the industry 
to meet many wartime problems in advance. The industry and the government 
would be able to determine material requirements, plant f acilities, necessary tool
ing and material lead t imes, r equired stock piling and easy access to sources of 
basic supply. It would enable suppliers, such as the aluminum industry, to pre
plan conversion, and would determine the degTee of labor t raining and sources of 
manpower needed in the succeeding stages of mobilization. · 

(c) Adequate industrial mobilization would require an annual procurement level 
to maintain an active industry of a size and character that would enable it to meet 
minimum mobilization requirements. This level would be determined by matching 
e}.."}Jansibi~i ~y against current production auld emergency reqmrements. The 
annual ffilh tary procurement program sh ould be of such proportions that it will 
fill the gap between commercial production and the required production level. 

IV. DETERMINATION OF PROCUREMENT LEVEL 

The determination of the required procurement levels under the mobilization 
plan proceeds in this approximate or der : 

The Armed Services' strategic mobilization p lans reveal exactly how many 
aircraft will be needed in an emergency. · 

We know from experience the length of time required to expand production 
to that level. 

Therefore, when we make our assumpt ion of the amount of time we will 
have as a warning of any future emergency, we know the peacetime production 
level that must be maintained to preserve the r equired expansibility. 

As a final step the plan requires the deduction from this minimum peacetime 
level of the probable commercial production volume, and that remainder is the 
minimum annual military production required. 

Studies that will be presented to you will deal with the probable commercial 
volume and the measures that should be t aken to achieve that volume. I wish to 
emphasize the importance of maintaining adequate annual procurement of military 
aircraft to fill the gap between commer cial production and the minimum level of 
peacetime output required under the mobilization plans. 
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This adequate procurement program, if an integral part of a long-range five 
year plan ~ubject to annual review, without question would result in 

(a) reduced ail·craft costs 
(b) a more efficient and stable au· craft industry; and 
(c) a soUnder base for industry preparedness planning. 

Discussion of the need for a minimum procurement level has sometilnes been 
confused with the question of a subsidy. Industry's position in regard to this 
matter should be clear. What kind of an industry in size and number of units 
is required by the Government to support the national defense ? Based on the 
information to date it is an industry which can support modern Air Forces in 
being, furnish them immediate replacement equipment in event of an emergency, 
and expand itself to meet the increasing requil·ements of the strategic mobiliza tion 
plan. T~e survival of the industry is, as has. been pointed out, of the utmost 
ilnportance to the industrial mobilization plan, and thus to na tional security. 
Even so, we have never m·ged subsidization of the industry. We have simply 
pointed out the requirements to maintain the minimum industry called for under 
the mobilization plan. We ask that if the nation decides not to maintain this 
minimum industry that the decision be inade, not as a matter of default, but as a 
result of deliberate national policy.· 

V. INDUSTRY TODAY FAR BELOW REQUIREMENTS 

The industry, as it exists today, does not meet the requirements I have out
lined to you. 

As I have pointed out, almost two years ago the country was warned that it 
would take two years to rebuild the industry to its wartilne level. The situation 
since that time has been one of deterioration. Expansibility simply does not exist 
insofar as meeting the realities of the situation are involved. 

Production for 1946 and 1947 is less than one-half of the recommended mini
mum contained in the exhaustive study of mobilization requirements issued by 
the Air Coordinating Committee in October, 1945. This Air Coordina ting Com
mittee absolute minilnum of 3,000 military ail·planes assumed world peace was 
well assured and pre-supposed a twelve months' warning of ilnpending war. 

The toll on the industry's financial and manpower resources exacted by the 
present low level of production is severe. Employment is now less than 170,000 
(airframe, engine and propeller plants) compared with the wartilne 1,350,000. 
Financially the industry operated at a loss in 1946 and the major companies are 
still reporting serious operating losses this year, despite the still favorable access 
to tax carrybacks. Losses without advantage of carryback would have meant 
liquidation of some companies. 

Eight out of fourteen reported losses in 1946 even despite tax carrybacks aggre
gating $69,907,000. So far in 1947 only 8 companies have issued interim reports 
and of these 8, two were able to report profits after taking advantage of large 
carrybacks. The others experienced losses even after the carryback. 

These losses, if continued, jeopardize survival of the industry and thus threaten 
to erode the base for expansion of aircraft production. · The record is grimly 
reminiscent of the 1919-25 era when losses caused the gradual liquidation of the 
war-born aircraft industry until by 1926 only 3 of the 18 companies active in 1918 
were still in existence. 
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"INDUSTRY TRENDS SINCE THE END OF WORLD WAR II" 

GENERAL TRENDS 

I .APPRECIATE this opportunity to present the following personal impressiom 
to the President's Air Policy Commission. From time to time, in this presentation, 
I will employ figures which are those of my own company. Nevertheless, I believE 
they are typical, if not average, of most companies in the aircraft industry. 

During the course of your hearings, you will have recalled for you the predictions 
made by such agencies as the Air Co-ordinating Committee two years ago that 
certain irreducible minimums of military production wer~ needed to maintain air 
forces in being and industry in readiness. You may also remember that great 
emphasis was placed on the forecasts for commercial and private airplanes and their 
integral part in a balanced program. Now we all know that, just as the military 
needs recommended were not met, the commercial expectations also never quite 
came true. Many transport plane orders were cancelled, due, I beli·eve, both to 
lack of sufficient profitable passenger business and inability to finance the produc
tion and purchase of the huge new types of equipment needed. The early post-war 
estimates of almost unlimited demand for small, private airplanes have, for one 
reason or another, all proven to be either in error or premature. These events have 
contributed in no small way to weakening the industry- financially- in loss of 
manpower and engineering- in the loss of subcontracts and facilities- to the 
point where not only is the possibility of quick mobilization questionable but the 
very existence of such a vital industry is seriously threatened. Not only have large 
financial losses been experienced, but in many cases, badly needed working capital 
has dwindled to an almost marginal figure. It is true that new 1948 appropriations 
will be helpful.· It is also doubtful that a single shot in the arm will cure the 
patient. 

ABANDONMENT OF BRANCH PLANTS 

Early in 1946, my company returned to the Government a branch plant we bad 
operated during the War at Evansville, Indiana. Even though Republic had planned 
a diversified production program, and had hoped to utilize the Evansville facility 
in our peacetime plans, it was determined that it would be impossible to do so. 
The plant is now being operated by the International Harvester Company. At 
Evansville, we had built six thousand of the fifteen thousand P-47 Thunderbolt 
fighter planes Republic produced during the war- incidentally, the largest number 
of fighters built by a single company during the War. It is an excellent plant, ad
mirably suited for aircraft manufacture and was equipped with the most modern 
tooling for mass plane production. The tools were returned to the Government and 
were either sold as surplus or scrapped. 

Most other companies acted as we did; others attempted for a time to utilize some 
branch plants but ultimately found it impossible. Comparatively few branch plants, 
built specifically for airplane production are now in operation by the aircraft indus
try. The Air Force, I believe, still holds title to a few and maintains them in 
standby status. 

However, mu ch of thi s was anticipated by the Air Forces and industry and has 
no major bearing on industry's current problem except insofar as it reflects future 
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policies concerning expansion which your Commission is scheduled to consider. 
~epublic, in its Industrial :Mobilization Study for the .Air :Materiel Command, has 
made cer ta in recommendations concerning Standby and Licensee plants and I am 
told that such studies are to be made available to you a!! a part of these hearings. 

SHRINKAGE OF SUBCONT RACTING 

Subcontracting proved to be one of the most vital aids to large scale production 
in World War II. Today, it is entered into according to the capacity of the main 
production p lant andj or its abili ty or lack of it to produce completely within its own 
facili ties. Republic subcontracted the percentage (shown below for the P-84) in the 
earlier anticipation that its combined production would require a larger por tion 
of company facilities. That figure would be red uced f urther if additional military 
business to ta ke up the home pl ant slack were not forthcoming. In such an event, 
further deterioration among subcontractor sources of supply would 'occur. Republic, 
however, believes it imperative that a nucleus of subcontractor sources be considered 
just as important as a nucleus of prime manufacturing sources. 

PERCENTAGE OF REPUBLIC P-47 SUBCONTRACTED DURING 
WAR YEARS 

-all figures F armingdale plant-

December, 1941 10% 
December, 1942 20% 
June, 1943 44% 
December, 1943 52% 
December, 1944 68% 

(Peak monthly unit deliveries were made in December, 1943 -415. 
Employment in that month was 16,525 - 8,604 direct. 
Employment in December, 1944 was 11,872- 6,046 direct.) 

PERCENTAGE OF REPUBLIC P-84 SUBCONTRAT ED TODAY 

September, 1947 24.6% 

(Unit production 1 per day. 
Present P-84 employment 4,355-2,328 diJ:ect.) 

Subcontracted equipment and parts include certain sections of fuselage skins, 
glass for windshield and canopy, sections of wings, ailerons, tip tanks, spars, 
ribs, some hydraulic controls, landing gear, empennage, power plant equip
ment, armament . 

.Already, the war's end has resulted in the withdrawal of many subcontractors 
from the aircraft field. They had previously been established in other industries 
anu believed there was not sufficient airplane business to warrant their expanding 
to continue to supply the aircraft fi eld as well. Others engaged for a while in parts 
and accessory business hut diminishing returns, commercially and militarily, 
hastened their departure from the scene. While, perhaps, sufficient subcontractors 
remain for peacetime pl·oduction, . duplicate sources . for many items . are a thing 
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RETURN TO HAND PRODUCTION METHODS AND LOWER 
OUTPUT PER WORKER AND PER FOOT OF FLOOR SPACE 

The following figures represent some of the tangible losses sustained 
through lower output caused by a peacetime abandonment of tooling skills and 
a return to hand production methods. 

In December, 1943 (peak period) the following figures prevailed for the 
P-47 Thunderbolt: · 

1.21 manhours per pound 
2.54 lbs. per square foot of floor space 

115.7 square feet per direct worker, largest shift 

85th unit- 6.60 manhours per pound. 

85th unit of the present P-84- 4.68 manhours per pound . 
. 25 lbs. per square foot of floor space 

170.0 square feet per direct worker, largest shift. 
A further comparison can be made, using certain typical points of 

assembly. For example: 

WING ASSEMBLY (Main Jig) 

1945 P-47 Thunderbolt 24 panels in 9 hours, or 2% per hour 
261 men, or .0098 panels per manhour 

Today P-84 Thunderjet 2 panels in 8 hours, or 1,4 panel per hour 
95 men, or .0026 panels per manhour 

LEADING EDGE 

1945 P-47 -12 panels in 9 hours, or Ph per hour 
83 men, or .Oi60 panels per manhour 

Today P-84 - 2 panels in 8 hour~, or 1,4 panel per hour 
49 men, or .0051 panels per manhour 

TRAILING EDGE- INBOARD AND OUTBOARD 

1945 P-47 -12 panels ·in 9 hours, or Ph panels pe.r hour 
72 men, or .0184 panels per manhour 

Today P-84- 2 panels in 8 hours, or 1,4 panel per hour 
43 men, or .0058 panels per manhom: 

WING ASSEMBLY (Final) 

1945 P -47 -12 panels in 9 hours, or 11;3 panels per hour 
84 men, or .0158 panels per manhom· 

Today P-84- 2 panels in 8 hours, or 1,4 panel per hour 
86 men, or .0029 panels per manhour 
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of the past. This, in some cases, contributes to increased costs through lack of 
comp etition. 

Under today's conditions, Republic would need to add only a third more em
ployees, theoretically, to eliminate subcontractors for the P-84. In W orld War II, 
it would have been necessary to triple our then large force to meet such an 
eventuality. Moreover, it would have been extremely impractical, if not -impossible, 
to provide the required skills capable of creating the specialized equipment, let alone 
the facil ities. Our .present subcontractors, by and large, provide excellent work
manship and are conscien tious in meeting their schedules. But this Commission 
cannot fail to study the plans drafted by the Air F or ces and the industry in con
sidering the vi tal importance of assuring that subcontractor sources, in sufficient 
quantity, a.re not dried up. They supply a constant source of manpower and man
agement, and a r eady stock-pile of facilities and equipment. 

W hile it is acknowledged that, to a certain extent, P-84 wings present some 
addit ional complexit ies due to the facl that modern jet airplanes contain more 
wir ing, hydraulic controls and more advanced eqmpment than wru· t1me models, 
the differ ence is not considered enough to warrant reconciling the figures. The 
point to be obser ved is that any indicated efficiency over early wartime produc
tion is due largely to added experience obtained since 1941. Offsetting this are 
increased costs, more . complex equipment and the inability to plan production on 
anything more than a yearly, or low schedule, basis because of lack of volume 
orders and the necessity to plan each year's appropriations separately. 

Other production problems may resul t through various peacetime procurement 
policies. Since your agenda inciudes discussion of procm·ement legislation recom
mendations, I will not bring up such r eco=endations here. But, in the matter 
of both legislation and administrative regulations, care should be taken to main
tain sufficient flexibili ty to permit the procur ement agencies to administer wisely 
in peacetime in order tha t f uture expansibility will not suffer. This is important 
for the prime contractor and the subcontractor. P erhaps it would be wise if 
specific mobilization procm·ement legislation be included in any bills that will 
be written or reco=ended f or peacetime operation, in order to assure that no 
time will be lost if mobilization becomes necessru·y. Again, Republic, and I 
presume other companies, have made cer tain prop osals in the Industrial Mobiliza
tion plans reco=ended to the Air Mater iel Command. These might have some 
value in your investigation. 

DISAPPEARANCE OF ENGINEERING STAFFS 

In the years 1943-1944, Republic's complete engineering staff, including admin
istrative and clerical employes, numbered under 650. Various models of· the P-47 
Thunderbolt occupied the activities of the majority of these, while a smaller 
number was beginning to concentrate on the XF-12, a four-eno-ine photo recon
naisance plane and a f ew others worked on other development ~rojects for mili
tary use. But, in December, 1945, with the war ended, Republic's engineers were 
at work on no f ewer than 6 major projects, p lus secret development engineering. 
The following is a breakdown of engineering manpower since that time. 

DECEMBER, 1945- Total number 815. (Certain personnel divide their time on 

P-47 
7.31 

XF-12 
88.06 

more than one project, thus the numbers will contain frac
t ions. All figures represent man power, not man hours.) 

P-84 
198.16 

Seabee 
33.82 

13 

Rainbow 
162.81 

C-54 Conversion 
63.28 
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Development Eng. 
34.80 (Rest is overhead and clerical.) 

DECEMBER, 1946- Total number 1161. 

P-47 
None 

XF-12 
68.18 

P-84 
256.90 

Seabee 
20.19 

New Fighter (Secret) Dev. Eng. 

Rainbow 
423.78 

Guided Missile 
56.46 

• 
51.36 35.60 (Rest is overhead and clerical.) 

Late in February, 1947, the Rainbow, a promising entry in the commercial trans
port field, was dropped, reducing the total number of engineers to 616. 

SEPTEMBER, 1947- Total number 493. 

P-47 (Spare Parts) 
1.57 

XF-12 
18.16 

Dev. Eng: 

P-84 
163.87 

Seabee 
.07 

Guided Missile 
24.58 

New Fighter (Secret) 
124.03 49.15 (R~;:s t is overhead and clerical.) 

As can readily be seen from the above, Republic's engineering staff has been 
radically reduced during the past year, despite an increase in projects over war
time and despite the fact that these projects are a great deal more complex. This 
reflects general decreases in our total employment. Following V -J Day, employ
ment dropped from 10,000 to 3,700, went up to 8,500 late in 1946 and is now a~ 
5,080. Republic's hope to maintain a ready staff of engineers by assigning some 
to commercial projects was defeated when commercial business did not materialize 
as hoped for. Immediately after the war's end, many capable engineers, believing 
there was srriall future in aircraft, left to enter other industries, such as auto
motive, heating, plastics, refrigeration, to mention a few. Continued pessimism 
about the future of our business. led others to leave the engineering iield entirely. 
One I know now operates a coal yard and stove company; another is selling 
ladies' handbags, still another is engaged in advertising design and layout work. 
These men are good engineers- they have been tra ined in the industry over 
many years in specialized problems- and their loss to the industry at a time 
when so many new problems have arisen and cry for solution is a sad state of 
affau·s . . But, without security over a long term, many would hesitate to come 
back even if new plane contracts were available. 

The complexities of developing new types of au·craft, using recently discovered 
methods of propulsion and the speeds now being considered, present many difficult 
factors in developing and producing satisfactory equipment. With the present 
depreciation in the quantity of engineers available, such problems may be de
layed beyond a safe margin. Add to that, possible needs for quick expansion and 
it is easy to understand that such expansion could, if the present trend is allowed 
to continue, become impossible in any length of time. Engineering is one field 
where a nucleus is not sufficient. When current problems are facing us, it is 
frequently necessary to have a larger staff of engineers on a given project than 
might be necessary once the project is fully developed. In addition, the problem 
of training new engineers even if they were available, is greater since it means 
diluting the experienced staff to provide instructors for the trainees who cannot 
become efficient until they have undergone a great amount of suah training on 
specific projects. Thus, the example quoted in Republic's figures on engineering 
man power for 1946 and 1947 is worthy of close study and, I believe, may be 
typical, throughout the industry. 
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MUNDY I. PEALE 

SUMMARY 

No attempt has been made here to forecast peacetime aircraft production based 
on tactical or strategic needs of the air forces. That, it is believed, is a Govern
ment responsibili ty. My purpose, rather, is to emphasize the need for peacetime 
orders which are sufficient to provide a potential expansibility, in order that 
industry will ·be ready to step up production rapidly and efficiently in the event 
we are called upon to do so. 

At the rate we are going now, such expansibility would take much longer than 
the air forces consider safe for tbe defense of the country. Present production 
orders are no t sufficient, for the industry generally, to permit proper pilot tooling 
for quick expansion. They are too small t o guarantee the retent ion of a sub
contractor force of sufficient size to be able to swing quickly into action. Engi
neering st affs are now too thin to provide f or the complexities of today's design, 
development or production engineering requirements. Supervisory personnel can
not be maintained at proper levels if production rates do not warrant their re
tention in large enough numbers for expansibility, both f or prime plants and for 
standby or licensee plants. New developments in au·craft are affected in that they 
move more slowly onto the production lines. And, lastly, there is evidence that 
not more than a few companies can be supported over the next few years for 
military manufactm e if appropriations continue in the pr esent pattern. This 
could result in ar tificially freezing developments and reducing sources of aircraft 
supply to a point comparable to that reached by the German Air Force during 
the war. It is widely recognized that lack of flexib ility in production, despite 
excellent design ability, contributed much to the loss of their initiative in the 
air war. In other words of Aesop "He is wise who is warned by the mistakes of 
others." -

The actions of the President of the United States and the Congress in estab
lishing such study groups as yom-s represent the best hope this country has for a 
sound, efficient and economic permanent aviation policy. 

-. 

15 



"INDUSTRIAL 

PLANNING 
for 

PRODUCTION 

EXPANSION" 

by 
J. CARLTON WARD, JR. 

President, Fairchild Engine and Ai rplan e Corpora tion , New York, N.Y. 

* Mr. W ard has been President of Fai1·child since 1940. Prior to that he had been 

Vice P1·esident of United Ai1·cmft Corpomtion a;nd Geneml Manage?' of its Pratt &

Whitney Ai?·craft Division. H e ·was in cha·rge of the adviso?'Y mission to F 1·ench 

govenvment on ai1·plane e-ngine p1·oclt~ction in 1940 and membe?' of the Wa?' P?·odtw

tion B oa1·d Mission to G·reat B1·itain in 1942. 



J. CARLTON WARD, JR. 

"INDUSTRIAL PLANNING FOR PRODUCTION EXPANSION" 

SUMMARY 

1. Relationship between National Air Policy and National Defense. 

2. Some essential elements of an Air Power Policy. 

3. The stream of development must be maintained. 

4. Translation of military needs from tactical and strategic studies to specific 

items. 

5. Recognition of r apid aircraft obsolescence. 

6. Air Transport- the handmaiden of the Armed Services. 

7. National Air Policy cannot be indep endent of National Defense. 

8. Atomic energy now holds a key position. 

9. Reliance must not be placed upon a single weapon or a single strategy. 

10. War plans need an industrial implementation. 

11. Aeronautical engineering and the sciences a newly developing team. 

12. The aircraft industry is a creative industry. 

13. The need for a flexible government procurement policy. 

14. E xport of aviation products should be encouraged. 

15. An alert Air Force requires an alert aircraft industry. Current procurement 
must be geared with a constantly current industrial preparedness plan. 

16. Present aircraft procurement level is inadequate. 

17. Present procurement flows to too few companies. 

18. We are now only in the planning for planning stage. 

19. Planning must be integrated into tbe top military echelons. It must not be 
"outranked." 

20. There can be no r eal Air Power Policy without effective industrial planning. 
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¢ POLICY MUST BE IMPLEMENTED 
IN APPROACHL'<G the question of a national air policy, it seems entirely 

obvious that such an air policy must in turn be integrated into an overall national 
defense policy, of which it is obviously a vital part. Air policy, to be effective, must 
be more than a mere statement. It must be implemented. The Morrow Board of 
1926 perf ormed a great national service in presenting its recommended air policy, 
but this in turn was largely defea ted by the failure to implement. 

Air policy concerns itself with the national streng th and, as such, is concerned 
with the actualities and potentials of the Armed Services, the aircraft industry as 
the supply for the Armed Services, the air transport industry as an auxiliary arm 
of the Armed Services, and the civil aviation agencies of the Go_vernment, without 
which the air transport industry, private operation of airplanes, and the general 
development of all civilian aspects of aviation would be ineffective. 

PROFESSIONAL COMPETENCY 

It is obvious that the Navy, the Ground Forces, and the Au: Forces of the 
United States cannot in an emergency spring into action if their professional com
petency is not maintained on a high standar d in normal peacetime. Such military 
strength is closely tied up with the need for peacetime universal military training. 
It is a l ·o closely t ied up with the continued s tream of development tha t has beell 
the outstanding characteristic of the field of aeronaul>ics. This presupposes active 
research agencies, coupled with proficient teams of designers and manufacturers
who can take the new scientific developments in the field of aeronautics and fashion 
them into the latest instruments for national defense. 

It is the traditional American viewpoint that if war comes, it should be fought 
to the maximum extent possible 'vith the conservation of American manhood and 
the use of the most efficient machines and materiel of war. This can only be done 
by the statement of a clearly defined national policy, implemented mth a high 
standard of professional military men translating theil.' needs from tactical and 
strategic studies into specific items of air materiel. This includes airplanes, power 
plants, accessories, armaments, means of communication, and all other closely 
allied scientific developments that will improve their techniques. 

OPERAT ING UN ITS 

Thus, a national air policy means authorization for a given number of air 
operating units by the various military branches. This, of necessity, means fairly 
rapid obsolescence in order that the newer developments will always be in the hands 
of the Armed Services, undergoing military refinement and use and the develop
ment of efficient tactical plans and conceptions. 

Even for such units to spring into full maturity in the event of a national emerg
ency, there must be a mechanism for rapid growth that must stem from an alert 
conception of a war mobilization plan carefully worked out under such an agency 
as the Joint Army-Navy Munitions Board. It must concern itself with potential 
military manpower, expansion of industry, and the utilization of national resources 
from the mine and the strategic material stockpiles up to the finished products . . 
Civilian agencies competent to deal with this expansion and military agencies com
petent to deal with military expansion should be operating on a skeleton basis at 

19 



J. CARLTON WARD, JR. 

all times to safeguard our country and to stand ready in an emergency to carry 
out the objectives of the national air power policy, when determined . 

AIR TRANSPORT INDUSTRY 

Much as the Coast Guard becomes an instrument of the Navy in time of war, so 
should the air transport industry become the handmaiden of the Armed Services, 
and the procedures for effecting such a transition should not only be worked out 
in advance, but, again, there should be a trained nucleus that can serve as the 
founda tion f or a r apid expansion of train ed per onn cl to c:uTy out such a miss ion. 

At this point, it becomes clear that a national ail' policy cannot exist wholly in
dependently of a national defense policy. In World vVar II, twenty percent of the 
war expenditure dollars went for aircraft and their use. Such a large segment of the 
economy cannot be planned for alone, but must dovetail into the national defense 
needs of all other segments of the national economy. 

ATOMIC ENERGY 

The new development of atomic energy cannot be left out of this approach. It is 
not enough to have atomic bombs, but it is equally important that we have the 
means of delivering them where they are most needed with least chances of their 
ineffective use or waste. It is entirely conceivable that while other means of deliver
ing atomic bombs must be developed and would be needed in a major world 
conflagration, should one ever occur, nevertheless, it will be by air and by air alone 
that the first blows would be struck. 

Seldom is it that the people of a nation declare war or go to war as an aggressor. 
Such wars are introduced by powerful ·political leaders or by totalitarian dema
gogues who hurl their nations into war, always with the thought that it will be a 
brief strike and they will have gained their ends. While history records this is 
seldom the case, nevertheless, historical records indicate that dictators wage wars 
unly after they feel that all of the high cards are on their side and that the game 
will be a short one. 

In the past, these leaders have been safe, far behind the lines, with no personal 
insecurity. The atom bomb can change all this, and if America had the means of 
delivering a limited number of atom bombs with precision wherever the seedbeds 
of such war efforts are germinated, it is highly doubtful that the dictators would 
flash the order to their armies. 

BRIGHTEST HOPE 

Thus, the Air Forces and the atomic bomb are in this phase of our national 
relatio:ns, the brightest hope for keeping the peac:. However, it would be unsafe 
for our country to formulate a national air policy on such an eventuality, since 
the history of practically all major wars has indicated that there should be no 
reliance upon any single weapon, any single strategy, or any single tactics. The 
Hitlerian assumptions now revealed in the official record.s for \var study are a 
testimony to the fallacy of such an approach. 
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And so, while a national air policy set up with the approval of the Congress, the 
Adinin istration, and popular support is the only frawework for true national de
fense, nevertheless, it is through the planning of the various Armed Services that 
such a policy depends for its effectiveness. In the past, the military mind bas been 
devoted to the aTt of such war planning, but has heretofore failed to evaluate on 
equal terms the problem of the harnessing of the peacetime econ9my, necessary to 
make any given set of war plans effective. This is a monstrous and equally difficult 
task. Thus, war plans are generated on high military levels that have never been 
implemented on industrial levels which take into account the problems of industrial 
e2<:pansion, the training and all the other aspects of industrial manpower, the 
harnessing of technical resources, the gathering together of vital materials, the 
transportation needs, the housing needs, and the sheer economics which form the 
background for any modern war effort. 

UNREAL PLANNING 

Such military planning is unreal when it is carried on in the absence of and with
out competently trained industrial leaders who in turn must operate in peacetime 
just as the military planning activities must operate in peacetime, if the national 
air policy is to be up-to-date and take into account the disturbed factors of world 
relations. There has been a dawning realization of this fact, but not as yet has 
there been an effective solution of the problem. 

Specifically, the aircraft manufacturing industry is as much a servant of the 
Government as was the old system of arsenals, which were supposed to dominate 
in the field of ordnance and ordnance supplies. The aircraft industry is the modern 
instrument of the American system of enterprise on which ultimately the national 
air policy will have to be based. There is no intention to over-emphasize the impor
tance of the manufacturing industry as r elated to the other elements of overall 
aviation, but it is the only one that supplies the tools that all other fields of aircraft 
actively use for carrying on their tasks, whether it be civil air transport, civil avia
tion, or military aviation. 

CANNOT EXPECT SUBSIDY 

Unlike the arsenals, the aircraft industry cannot expect to be subsidized, but 
must depend upon the demonstrated efficiency of its operations for support. It 
must prove that it can take the latest fruits of research, apply them to aircraft 
needs, and produce usable materiel, super ior to that which bas existed. To do so, 
it must have some element of stability, not by individual companies, ~ince they must 
struggle for their individual place, but by the industry as a whole. It must not be 
subject to year-by-year whims and political cun ents that require large corps of 
engineers and technicians under one budget allocation, and a fraction of them under 
another. 

It has been shown many times that airplanes, engines, and accessqries are all 
fruits of years of development and cannot be br ought quickly into being in the 
absence of trained staffs who are acquainted with the highly specialized and highly 
technical problemsupon which this industry is founded. 

Aeronautical engineering, as an art, and the underlying physical sciences are be
coming a closer matched team than ever before, in the light of the rapid pace set 
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by scientific research. These teams are personalities and are formed of men of 
unusual training, experience, and, at times, genius, and they cannot be summoned 
into being overnight, no matter how great the national emergency. In turn, they 
must be supplemented by practical men who know how to turn their specifications 
and drawings into workmanlike articles that can be manufactured in quantit ies, 
should the sudden need arise. All must be under the guidance of men who have 
learned the hard way of the complex management and financial problems for an 
industry which must live by its constant inventions, ·designed to meet the highly 
specialized and extraordinary uses to which military equipment is put. 

CREATIVE INDUSTRY 

In a word, the aircraft industry is a creative industry and not a production 
industry, and its major demand is the one placed upon it by national policy· through 
the branches of the United States Government. Military demand continues to 
dominate the industry, and civil transport and other civil demands are a highly 
important but minor market. There should be no thought that civil demand can 
maintain an aircraft manufacturing industry that would support the Government 
in a national military emergency. 

Because of the years of development that are required in the perfecting of a 
single aircraft development to the point where it is usable by the military services 
and capable of quantity production, the aircraft industry requires, in order to be 
effective, a procurement policy by the Government that is designed to meet these 
fundamental needs. This, it has lacked. The procuring agencies of the Government 
should be given the responsibility for the selection of the design and production 
team to solve each of its various problems and not be hampered in its procurement 
procedures. This .authority carries with it the responsibility that the pi:ocurement 
services must be able to point to a demonstrated record of design and production 
ability on the part of such manufacturer in order to warrant the flexibility given 
them in their procurement. 

EXPORT NEED 

The Government should also set up procedures that will encourage the export of 
American aviation products wherever it is not clearly against the national interest. 
Export demands for American military and civil equipment have, in the past, been 
the means of preserving the industry by supplementing peacetime Government 
procurement. The financial strength that returns through these sources encourages 
more original effort in scientific developments for our OWIJ. Armed Services and 
civil lise. These financial abilities are not present in a financially weakened in
dustry. 

Therefore, to implement the above and make National Air Power effective there 
must be realistic industrial preparedness planning. The military forces will work 
out the character and number of each item of aircraft procurement from military 
plans, and then must be able to contract with the industry to prepare the necessary 
industrial plans. In addition, current procurement must at all times be geared 
together with industrial planning for current procurement. These plans will include, 
first, who will produce each article and then by the selected manufacturer; bow it 
will be produced; what resources will be required; and finally, by the Army-Navy 
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Munitions Board or some similar Govern ment agency, how those resources will be 
made available. 

FACTS OF WORLD WAR II 

To those individuals who cite the industrial miracle of World War II and believe 
in the theory that we will muddle through a national emergency, the following facts 
should be pointed out: 

In the last war records show that it took 47'2 years from the start of the Presi
dent's Aircraft Program in 1940 to peak production in 1944. During this period 
the military forces had to work with inferior equipment and insufficient equipment, 
which increased the loss of American manpower and increased the duration of the 
war materially. Secondly, it should be pointed out that no airplane extensively used 
in World War II, even including the B-29 that came into use only at the end of 
the war, was a frui t of wartime original design. The design concep tion of what 
later turoed out to be the B-29 was, as a matter of record, started in 1938. In 
peacetime, it went through a series of design modifications and, in spite of maxi
mum development acceleration during the war, it was not ready for active use in 
combat until 1945. · 

The next world war, if it occurs, will find the United States as a prime target 
of the aggressor. It is unlikely that there will be a Britain and a France as in 
World War I, or a Britain as in World War II to give to us the time for our 
preparation. It is highly probable we will be attacked through the air by aircraft, 
without warning. This indj cates the tremendous importance of an active, alert 
American intelligence system that will give a maximum of warning to our Govern
ment and to our country when war clouds are gathering. 

However , historically a democracy never declares war first, nor does it actively 
arm until it is certain of attack. This is the reason for the urgent necessity for an 
a lert nil' forrP. and iPrlu str:v. capable of rapid expansion. It is not always appre
ciated that this would require in the order of a 12-fold expansion overnight, just 
to maintain an air force in being at military M-Day strength. Experience shows 
that under war conditions, there is needed 25% a month wartime replacement for 
certain aircraft materiel. 

CAREER APPOINTMENTS 

The close relationship between military preparedness and industrial planning has 
alrearly been pointed out. They cunnot be separated, and there must be career 
appointments in the fi eld of mili tary industrial pl anning available to qualified 
officers, equivalent to those available for combat officers. 

Th 11 t the present level of aircraft procurement is inadequate is brought out in the 
Air Coordinating Committee Report of 1945 and its conclusions have been greatly 
publicized in the American press. 

There must at all times be a sufficient base of trained workers in the aircraft 
production arts; of trained management in the field of aircraft administration and 
financing; of scientists, engineers and technicians who can develop and originate 
aircraft; nnd of suppliers of all the specialized material and equipment entering 
into aircraft. These have been threatened, since the termination of the war, by the 
low level of procurement in the past two years, a level that is only half the minimum 
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recommended in the Air Coordinating Committee Report of 1945. Also a t the time 
the report was written, it was not presumed that international conditions would 
remain as disturbed as they are today. 

CURRENT PROCUREMENT 

A serious factor in cmTent production procurement is that % of all of the Army 
Air Force funds for aircraft procurement have largely flowed in'to three companies, 
while the balance of the industry bas struggled to maintain its essential organization 
without too serious financial losses. This has been caused by a combination of the 
need for heavy bombers and of insufficient funds coupled with a lack of under
standing of the consequences to National Air Power. 

While it is gratifying to find that there is much discussion of the need for ade
quate· industrial planning, nevertheless, the· Army-Navy Munitions Board, the joint 
Services, and the aircraft companies are a long way from the practical realization 
of this objective. It must start with the Army-Navy Munitions Board, which, as 

. yet, is in the stage of largely planning for the planning. This is in part due to 
the lack of concrete military plans. Further; there has been insufficient progress 
in integrating the military and industrial manpower planning. Many in the aircraft 
industry feel that the War Department's recent "Affiliation Plan" illustrates a lack 
of industrial contacts and experience, although sound in its ideals. 

The air services of the Army and the Bureau of Aeronautics are to be com
mended for their interest in industrial planning. However, it- is not yet fully 
integrated into top military planning by the Nary Department and the War De
partment. In addition this will now be a task for the U. S. Air Force as the 
third branch of the National Armed Services. 

COMBAT PLANNERS 

Military combat planners should more clearly vision the fact that trained men 
and the planning ·for the use of advanced weapons can only be implemented if the 
weapons can be furnished in time in the quantities needed. 

In a few words, industrial planning cannot be outranked in importance by any 
other peacetime task if air power is to be implemented. Comprehensive intelligence 
and strongly supported industrial planning can contribute more to rapid expansibil
ity in an emergency than a·ny other factor outside of actual high-level peacetime 
production. Such high-level peacetime production is impractical. The only substi
tute is an adequate minimum production level which will serve as a suitable base 
for wartime expansion. 

It is recognized as a fundamental that as world conditions change, military and, 
hence, industrial plans will change. Thus, there must be continuing peacetime 
activities. To be ready for an emergency, each major manufacturer should at all 
times know what his job is going to be and should have plans in existence on how 
he will do it. ·In turn, the services should know when they can count on getting 
the materiel, as a basis for their own planning. Government sponsoring agencies 
and suitable working procedures should be in peacetime existence that will provide 
the necessary impetus and controls for such procurement. 

All of the above implies recognition of the essentiality of such effective peacetime 
industrial planning on the part of our national leaders. Without it there can be no 
real Air Power Policy. 

24 



"THE OUTLOOK 
for 

CARGO PLANES" 

by 

L. B. RICHARDSON 

Vice-President, Curtiss-Wrigh t Corporation, New York, N. Y. 

* .A Naval aviator since 1925, Admiral Richardson served as assistant chief of the 

Navy's Bureau of Aeronautics during World War II. He was graduated from 

.Annapolis in 1914. He join'ed Curtiss-Wright in 1946 following his retirement. 



L B. RICHARDSON. 

"THE OUTLOOK FOR CARGO PLANES" 

SUMMARY 

1. Expansion of an air transportation industry adequate to the needs of our 
commercial and postal service is today dependent on the economic development of 
air cargo. The country's commerce demands facilities, by 1950, for two billion ton
miles of air cargo movement, and five billion ton-miles per year by 1952. This 
service to industry can only be provided through the economical operation of 
efficient cargo airplanes developed for this specific purpose. 

2. Approximately 750 operating cargo planes will be needed by 1952. Two
thirds of these should be of transcontinental and over-ocean type (110,000-120,000 
pounds gross), and one-third of inter-city type (65,000-70,000 pounds gross.) 

3. Such cargo planes should be designed for a dual purpose: (a) to provide the 
most efficient service for transportation of commercial cargo, and (b) to be im
mediately adequate without conversion, to the needs of military transportation. 

4. Cargo planes should therefore be d~signed to joint specifications of militarr. 
and commercial operators. These specifications should be coordinated by a govern
ment agency representing all interests. 

5. Transportation by air is an integral and vital part of adequate armed defense 
and offense. Our jet-speed striking power can not be maintained by a main force 
moved at the last war's speed. 

6. The cargo plane must be included in any plan for improving and sustaining 
American air power, both military and commercial. 

7. Government financial support is essential because of the high development 
costs. The Government should take the initiative in the program, in order to pro
vide for the vital needs of its defense and for the operation of an adequate air 
transportation industry. 

8. In the economic interests of the industry, the civil authorities should provide 
specific regulations for air cargo operations, including a separate category for cargo 
airplanes. 
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I. DEVELOPMENT OF AIR CARGO BUS I NESS 

¢ hE DEVELOPMENT of air cargo business started in . the winter of 1919, and 
during the latter part of the 1920's the development of air express was stimulated 
by the transfer of the air mail service to private carriers. Rates in effect under 
early agreements were extremely high. For example, under the first tariff the 
rate per ton-mile averaged $2.72. Little effort was made to establish a pure air 
express operation until 1931, at which time some of the major airlines began to 
take an active interest in air express and a rate of approximately 24 cents per ton
mile, or about hvice that for rail express was inaugurated. In the latter part of 
1932 a ·g1·oup of airlines formed an organization known as General Air Express. 
This organization was formed to enable these companies to act as a unit in the 
solicitation and handling of air express. The competition stimulated both as to 
ser vice and as to rates, forced a reduction of rates by the Railway E:\.-press Agency, 
and shortly thereafter the General Air Express organization was abandoned 4t 
favor of a satisfactory arrangement with the Railway Express Agency. 

During the period 1937-1945 little effort was made to really develop air express 
traffic, because the airlines looked upon it primarily as a fill-in to their regular 
passenger and mail traffic. 

War Cargo Reco rd 

The physical practicability of mass movement of air cargo was well established 
during World War II by the Air Transport Command, its contract carriers and 
the Naval .Air Transport Service. The number of ton-miles of cargo operations 
were at the r ate of several billions per year during the last two years of the war. 

Upon termination of hostilities a new group of operators with their air-freight 
carrying experiences during the war as a background, obtained surplus cargo type 
airplanes and started air-freight operations. 

The year 1946 saw the movement of a total of about 90,000,000 ton-miles of air
freight and air express, divided about evenly between independent and the certifi
cated carriers. This represented a tremendous expansion over air cargo volume in 
1945. 

By spring of 1947, the laws of economics had narrowed down the nlllilber of 
independent carriers to only those who had strong financial backing and sound 
management. Their position was further r ecognized by the CAB's action in May 
of this year which granted several of these operators .temporary common carrier 
status. 

Meanwhile the scheduled passenger carriers introduced an industry-wide con
solidated air-freight tariff, effective August I , 1947, involving a 20% reduction in 
rates. Hardly was this tariff distributed when two major passenger carriers an
nounced freight rates r anging down to twelve cents per ton-mile. 

With the new low freight rates of the scheduled passenger carriers and the 
recently published tariffs of the independent freight carriers, the last few months 
of 1947 should be a period of tremendous expansion. 
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II. SOURCES OF AIR-FREIGHT 

The potential of the air-freight business is practicall~ unlimite~l. As the system 
grows and· gains a background of financial and operatmg expenence, and as new 
and more efficient operating equipment becomes available, it is certain that costs 
will decrease considerably below their present figme. As the ingenuity of man has 
perfected new and more efficient means of transportation, new markets have been 
opened, and the_ pattern of the world's business has r adically changed. This _change 
will be reflected in the future of world business as the a irplane assumes 1ts ap
pointed role as a primary carrier of world commerce. 

A large source of cargo for the air-freighters of the future is that of the new 
business- now perhaps only an idea- which will be built up around the speed 
and efficiency of the airplane as a carrier. Examples of these sources of cargo are 
the nation-wide distribution of perishables such as cut flowers, ripe fruits and 
vegetables, fresh meats, frozen foods, drugs, etc. 

Because of the agsence of frequent shocks and jolts, starting and stopping, and 
en route handling, the airplane is much more efficient in the moving of sensitive 
and delicate items. Also of importance to the shippers is the fact that, due to the 
airplane's relatively fragile structure, cargo must of necessity be handled carefully 
during loading and unloading. For these reasons another field is open to the 
air carriers. Scientific and medical equipment, cameras and projectors, watches and 
clocks, radios and electronic apparatus, glassware, and s imilar commodities make up 
a sizable portion of air-freight cargo. 

One of the largest fields for the air-cai·go industry will develop from the proposed 
movement by air of all first class mail, and parcel-post which travels more than 400 
miles. It is estimated that a billion ton-miles of mail and parcel-post are trans
ported annually over di$tances exceeding 400 miles. 

Ill . AIR-CARGO POTENTIAL 

When more than one type of transportation is available, the shipper uses the 
one that provides the greater benefits. This choice ·may be based on cost, speed, 
convenience, regularity or better advertising. Air Cargo in the past had only higher 
speed to offer and lack of regularity often offset this advantage. 

The appended cmves "Air Cargo, Historic and Future" show various predictions 
for the amount of air-freight that will be available in the future if certain rates 
are in use and the sources of these predictions are shown. These data indicated that 
in 1950, an annual air-cargo volume of 2 billion ton-miles will be available. This 
v?lume include~ the new business that will be generated by the basic rapidity of 
a1r transportatiOn as well as penetration of the traffic presently handled by ground 
transportatio~ me~ns. Two years later, in 1952, under their initial impetus, the 
annual ton-m1les Will have grown to 5 to 6 billion at average rates below 10 cents 
per ton-mile, which is directly competitive with expected ground service rates for 
all commodities feasible..for air transportation. 

IV. SIZE, TYPE AND NUMBER OF CARGO AIRPLANES 

At the start of World W ar II, this nation was inadequately prepared in the air 
transport field. Existing designs of commercial passenger airplanes were altered 
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to permit their use as military transports for cargo and personnel. Upon cessation 
of hostilities, a portion of these same passenger-cargo planes were put to use in 
the post-war air-cargo field. W ith this type of equipment, a marked reduction in 
air-freight rates below those now in effect cannot be anticipated. This can only 
be achieved by the development, production, and operation of airplanes · designed 
specifically for cargo handling, considering both commercial and military aspects of 
the problem. Combined passenger and cargo airplanes cannot best serve either 
function because of the differences in scheduling, loading and range requirements. 

LIMITATIONS ON SIZE 

Engines 

E xtensive analyses have shown that the most rapid decrease of direct operating 
costs per cargo unit results from increase in airplane weight carrying capacity. 
However, there are many practical limitations on expansion of airplane size. Air
craft engine powers have developed at a r emarkable rate over the past years a~d 
will probably continue to increase in the future, yet these increases in unit engine 
power have not precluded the necessity of installing greater numbers of engines in 
new airplanes to meet t he overall demands of power. Increasing the number of 
engines in an airplane, however, unavoidably increases the complexity of operation 
and maintenance requiring the employment of an increased number of both flight 
and ground personnel. Probably any greater number than 8 engines per airplane 
would increase this complication to a definite uneconomical degree. 

Ai rports 

Another limit on airplane size at present arises n:om airport size, runway 
strength and hangar f acilities. Obviously, the extent of t his limitation is influenced 
by consideration of presently available and planned construction, but unless de
velopment and expansion of these f acilities greatly increases in rate in the future, 
airplane size will continue to be limited by runway lengths, hangaring space and 
other airport installations. 

Loading Time 
Airplane size, as represented by its payload capacity, r eaches a practical limit 

when the loading time begins to reduce the operational utilization of the airplane 
and the service supplied to the shipper. Future air cargos will probably not change 
substantially in character from the present accumulation of individual shipments 
weighing on the average not more than several hundred pounds. As a matter of 
fact, predictions of air-freight for the coming years indicate that the average 
weight of a single shipment will decrease as the development includes a wider base 
of commodities. In the predictable future bulk shipments by air appear unlikely, 
according to all available estimates. Hence the cargo loading problem is receiving 
increasing attention during the design stages of new airplanes, in order to achieve 
the ultimate objective of high-speed, economical air-freight transportation. 

Multiple loading doors, truck bed height floors, full end loading, rectangular 
cargo compartments and specialized cargo handling equipment are results of this 
design emphasis. However, even with these features as well as with palletized load
ing, fuselage compartmentation and other f orms of semi-automatic loading, the 
total loading tim~ will increase beyond the economical limit as payload is further 
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extended. This imposes limit on the size o~ the cargo compartment and therefore 
on the airplane size. It appears reasonable to assume that each design should allow 
the full cargo compartment to be loaded in no more than one hour for a typical 
cargo. Greater time allowance than this in the design stages would r apidly reduce 
the basic speed advantage of air transportation of freight. 

Types of Cargo 
An additional size factor in cargo airplane design 1s concerned with handling 

certain heavy and large size ' shipments, principally large vehicles and other heavy 
machinery. Although normal air commerce may not involve these items to an appre
ciable extent, the size, dimensions and arrangement of new cargo airplanes should 
provide for the transportation of this equipment under emergency or other special 
conditions. Thus it is basically essential that a high degree of convertability be 
designed into all commercial cargo airplanes to achieve full realization of the na
tional advantages of a large scale, vigorous air-cargo fleet. Emphasis on con
vertability or adaptability to military use may result in some compromises to com
mercial requirements and may rule out certain very specialized military uses. 
However, a good commercial cargo airplane can perform all but a very few kinds of 
military missions. 

Range 
In addition to payload capacity, the required range of an airplane is a funda

mental factor in determining its overall size and weight. Necessary fuel loads for 
optimum economic operation generally exceed 50% of the payload itself in weight, 
and may actually equal the payload under many operating conditions. It is be
lieved that two range categories will be necessary to satisfy the full traffic demand. 
The medium range airplane will be operated on an' inter-city and off-line basis, 
carrying generally first class mail and a type of cargo now termed "air-express," 
with a design range near 1000 miles. The long range machine will engage in area 
transportation of goods, with a greater percentage of full plane-load lots, and will 
be designed for non-stop transcontinental and over-ocean operation. This airplane 
should be designed for a range of at least 2500 miles for over-water operation (at 
a certain reduction in payload), and must be capable of making at least 1500-mile 
trips non-stop with maximum payload, for domestic operation. 

Speed 
The transcontinental type of airplane should be capable of attaining a speed to 

permit over-night deliveries between any two points in the United States either 
non-stop or with one stop, depending on the total distance to be traversed. For this 
requirement, the most critical case is the West-to-East transcontinental trip where 
the change in time zones has an adverse effect upon scheduling. This will require 
average speeds of 250 to 300 mph. Any further increase beyond such speeds is 
not considered necessary for the present, since they will permit round-trip trans
continental trips within a 24-hour period. Economy of operation at these speeds 
can be obtained by designing for aerodynamic cleanness and efficiency, still main
taining good functional characteristics and minimum time on the ground. Normal 
cruising should be at moderately high altitudes, say 20,000 feet, using internal 
combustion engines. 

The second type of air-cargo airplane will be used in inter-city operation and be 
designed for shorter ranges and less payload. Because of the localized nature of 
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such operations, the economic necessity for high average speeds is no longer as 
great. However , since tbis smaller airplane will undoubtedly have fewer engines 
than the larger airplane, present Civil .Air Regulations will dictate a design with 
speeds in excess of that required from operational considerations alone, i.e., where 
200 to 250 mph. would be adequate, average speeds of 250 to 300 m ph. would prob
able be attained. This characteristic will augment the value of the airplane as a 
short-range military transport. · 

Airport Fac ilit ies 

Due to the shorter ranges encountered, crmsing altitudes of 10,000 to 15,000 ft. 
would produce about the best compromise between schedule reliability and the added 
cost of mechanical complexity required for higher altitude flight. Because of the 
neces ity of freq uent stop , the aiTport facili ties available will be average to below
average and will require design consideration of take-off and landing runway 
lengths of 3500 to 4500 feet. 

Up to the present point the discussion has been predicated upon the use of 
internal combustion engines only. While it is believed premature to introduce 
tm·bo jet power plants into this text, a few comments r elative to the gas turbine
propeller combination are believed in order. Continued development should make 
the "turbo-prop" tmi ts attr active from an economic point of view in the not too 
distant future, because of the reduced unit fuel cost and an approach to equiva
lent fuel economy of in ternal combustion engines. However, higher cruising alti
tudes will probably be required, with some added complexities in the airplane 
designs. 

Sizes 

Based upon the above discussion, and extending present experience in line 
with available predictions, it appears that cargo airplanes of the next five to ten 
years will have the following characteristics of payload, gross weight, and power: 

Transcontinental and Over-Ocean Operation 

Payload Capacity 16 to 18 tons 
Gross Weight 110,000 to 120,000 lbs. 
Total takeoff power 10,000 to 12,000 BHP 

Inter•City Operation 

Payload Capacity 
Gross Weight 
Total takeoff power 

8 to 10 tons 
65,000 to 70,000 lbs. 
5,000 to 6,000 BHP 

Cargo Space, Etc. 

These airplanes will have cargo compartments specifically designed for the most 
efficient cargo handling possible. The interior volume mus_t be no smaller than that 
corresponding to a cargo density of 6 p ounds per cubic foot, which will allow plane
load transportation of all large volume categories of air-freight. The cargo floor 
must be level and at truck bed and loading dock height, which feature will result 
in an estimated $2.50 per ton savings in cargo handling costs. Multiple, large size 
doors must be provided for rapid trans-loading as well as for efficient terminal 
cargo handling. The compartment should be essentially rectangular to allow stow-
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age and tie-down with a minimum of unusable space. Finally the cargo space must 
be provided with efficient heating and refrigeration equipment, with provision for 
segregation of cargo types so that simultaneous heating andjor cooling are available 
for specific areas. 

None of the airplanes presently avaiiable for air-cargo transportation meet the 
above requirements completely enough to achieve the basic objective of air-freight 
transportation at the low rates necessary to develop the great potential traffic 
volume available. A development program concentrated around the above design 
objectiv~s and requirements, if firmly implemented, will provide equipment capable 
of delivering mass air-freight transportation on a profitable basis in peace, and 
adaptable as an invaluable part of our military strength in war. 

Number 
The potential cargo volume which will be available to the new-design aU-cargo 

airplanes will justify at least 200 aircraft in the long range category by 1950 and 
will necessitate 2¥2 times that many, or 500 airplanes by 1952. This cargo fleet 
will be augmented by a fleet of inter-city airplanes of approximately half these 
numbers. This total fleet of 750 all-cargo .. airplanes, designed for the most economi
cal operation possible, will. form the basis for the expansion of this new industry, 
supplyine one of the most fundamental services required by a developing industrial 
economy. _If the cargo planes are so designed that they will be fully adaptable to 
military cargo carrying, this- fleet will form the necessary reserve for the rapid 
transportation demanded by military requirements, as well as providing a huge 
pool of trained technicians to operate the equip:rp.ent. On this basis, the air cargo 
industry is seen to assume its appropria~e and major position in the national 
economic and strategic pattern. 

V. INTERRELATION OF MILI:fARY AND COMMERCIAL 
REQUIREMENTS 

That there is a close interrelation between Army, Navy and commercial cargo 
airplane requirements is obvious from the experience of the late war, for which 
there were no true cargo planes· in existence. Consequently, practically all airborne 
cargo -was carried in adapted passenger-type aircraft which· were comparable to a 

- situation of carrying rail freight in Pullman cars. 

Commercial freight carrying airplanes, as previously stated, must operate at a 
sufficiently high degree of overall efficiency to support themselves financially in a 
competitive field. Thus they must be of high aerQdynamic cleanness and demon
strate their efficiency by a low realized ton-mile cost. These factors are likewise 
essential to a military cargo operation, although not commonly expressed in the 
same units of cost. ~ 

The advantage from the military standpoint of having certain basic types of 
cargo airplanes commonly used by all operating services is obvious. It will provide 
a reserve of equipment to utilize in emergency, and the maintenance of an active 
production line permitting ready expansion as needed is of inestimable value. 

It must be realized that the time required to develop and put a cargo airplane 
into production differs little from that of a bomber of like size. Consequently if 
cargo development programs are deferred until after the active fighting types are 
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produced, we will have an unbalanced air force because of obsolescent cargo air
craft: 

VI. NEED FOR SEPARATE CARGO CATEGORY 

Since air-cargo deals with the transportation of goods only, there is a definite 
need and justification for a separate category of airworthiness and operations re
quirements which are compatible with equivalent safety for this type of aircraft 
as contrasted with that necessary when the n.ir transportation of passengers is 
involved. E xperience in air f reight operation bas not indicated as yet the detail 
technical characteristics which should distinguish an air cargo category from the 
passenger transport category. However , the principles involved show that rules 
should permit operation of all-cargo airplanes at somewhat higher gross weights 
than passenger transports. 

Analysis of a typical modern cargo airplane indicates that, say, a permitted in
crease of only 5% in gross weight by the introduction of a separate cargo category 
would result in an increase of approximately 15% in revenue payload per plane for 
practically the same total operating cost. The effect of this 15% increase in · pay
load would be reflected in a corresponding rate reduction for the same margin of 
percent profit on gross revenue. 

It is evident from the foregoing simple analysis that large benefits will accrue 
economically to air cargo operations if the establishment of a separate cargo cate
gory for airworthiness and operation would afford even the suggested nominal 
increase in allowable gross weights of only 5%. 

VII. Fl NANCIAL ASPECTS 

Nothing has been said here r egarding the costs of the new cargo airplanes, but 
it is evident that they will be nearly equal to costs of passenger airplanes of equal 
size and performance. The savings on p assenger accommodations will be largely 
offset by extra costs of cargo faciliti~ . The development costs will also be com
parable. Government financial support f or the development of cargo airplanes is 
therefore needed, and justified, for exactly the same r easons and with the same 
urgency as for passenger airplanes. The Government should take the initiative in 
a program which will bring cargo plane development abreast of other types in the 
military and civil aircraft fields . · 
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"THE FUTURE OF PERSONAL AIRPLANES" 

I. PLACE OF PERSONAL PLANE INDUSTRY 

¢ hE PERSONAL plane segment of the aircraft industry is one of great impor
tance in viewing the future. There appears to be a definite limit for transport 
planes and the military market is tied into the amount of Government purchases but 
the personal plane market is the only one which has unlimited potential ii 
properly developed. 

11 . BACKGROUND 

The personal plane industry as presently constituted is relatively small when 
comparid to the military and transport companies and other major industries of 
our country; however, its growth has been rather astounding. In 1933 only 467 
personal aircraft were produced while in 1941 there were 6,597 units produced. In 
1946, the first year of post war production there were approximately 35,000 
personal aircraft sold with an additional sale of more than 30,000 surplus aircraft 
for civilian use. Production of aircraft in the first seven months of 1947, however, 
only totals 11,695. While this is a very disappointing drop 4I volume, it is far in 
excess of the best prewar year and these figures reflect the growth of the industry 
despite some serious handicaps which will be brought out later in this paper. 

Ill. CONTRIBUTION TO THE WAR EFFORT 

The Personal Plane Industry played a very vital role in the overall war effort 
of the aircraft industry. 

The need for pilot training on a large scale -was recognized early and the 
Civilian Pilot Training and the later War Tr~ining Service program fm:nished 
the primary training for thousands of our military pilots. "Off the shelf" air
planes supplied by the Personal Plarre Industry made a large contribution to these 
programs for it was only by the use of airplanes already in production that this 
need could be met. 

Likewise, it was with "off the shelf" twin engine airplanes supplied by the 
Personal Plane Industry and already in production - that most of our "multi
engined" pilots, navigators and bombardiers were trained. 

When the need for more and more liaison airplanes by the Army Ground Forces 
developed, it was met by the Personal Plane Industry .:with the basic airplane 
which they had been producing. Similarly, personnel transportation requirements 
were filled by the adaptation of commercial single and twin engine aircraft al
ready in production. 

As the needs of the military for pilot training and liaison airplanes were filled, 
the plants of the personal plane companies and their many thousands of trained 
workers were immediately utilized in the supplying of major component parts 
for military planes and meeting of special demands such as glider production. 
For example, Beech Aircraft supplied 1,635 of A-26 wing assemblies, several thou
sand gliders were supplied by Waco, Cessna and other personal plane companies. 
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Cessna supplied empennages and other assemblies for 1,650 B-29's, as well as the 
landing gears and engine cowling for 2,050 A-26 Douglas Bombers. These are 
but few of the parts and assemblies by which the personal plane companies 
supplemented the military plane producers and with their pr evious experience and 
their trained workers they were ideal subcontractors in the military aircraft 
program. 

IV. FUTURE MILITARY VALUE 

In analyzing what value the personal plane industry can have to the military 
in the futlll"e it is obvious that much can be learned from the experiences of 
World War II. 

There will again be a big and immediate need for the tr aining of pilots. It is 
only logical that the Personal Plane Industry should supply the volume of pri
mary trainers which will be needed. Likewise, the need for liaison airplanes for 
the Army Ground Forces will be immediately accelerated t o tremendous heights 
and the Personal Plane Industry, well acquainted wi th the production of small 
planes in volume, should be looked to in order to fill this need. 

Development of trainers and liaison airplanes for the specific needs of the 
military should be placed with the Personal Plane Industry so that th ere will be 
close cooperation at all times between the military and the Personal Plane In
dustry in the meeting of future needs in the event of an emergency. Military 
plane companies should be relieved of this type of developmen t so that they can 
concentrate on the research and production problems of combat aircraft. This 
has not been the practice in the past. 

It is reasonable to expect that a much larger use of small personnel transport 
aircraft will be used in the future as airlines and railroads ar e not adequate in 
a fast moving war. Time is all important and good dependable air tr ansportation 
will be a necessity. To meet this need the use of commercial aircraft is pref erable 
to combat aircraft as it can be procured quicker, is less costly and less expensive 
to operate. The Personal Plane Industry can be of great value in meeting this 
requirement. 

Just as in the past war, the plants of the P ersonal P lane Industry and their 
many skilled workers can be used to supplement the pr oduction of the militar y 
plane companies in the event of an eme1·gency more easily than by the use of 
any other facility in the country. 

V. FUTURE COMMERCIAL PROSPECTS 

The large p ost war demand for p ersonal type airpl:mes experienced in 1946 was 
largely stimulated by the G. I. training courses. This demand has been largely met 
by past production and volume has been decreasing at a very discouraging ra te. 
While this decline is very disappointing, the interest in the G. I. Program indi
cates the general interest in aviation and its future potential if its many problems 
can be solved. Even today there are over foul' register ed pilots for every regis
tered airplane. But the industry at present is necessarily concentrating its effort 
on the business, professional and f armer markets where the present airplane 
offers its greatest utility. 
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But to expand the market potential, it is necessary to constantly improve the 
general utility of the personal plane. Just as the early automobiles were of high 
cost and low utility the constant development toward lower cost and greater 
'utility expanded that market to its present great place in the American economy 
so it will be necessary to develop the personal plane. The industry, however, is 
not in the financial position to make such developments at a rapid rate. There 
has been no extensive development in the past six years in the p ersonal plane field 
due to the war and the immediate post war readjustment period and there was no 
development in this field financed by the Government during this period. As a 
result, the technological advances have been somewhat limited to date. But the 
const.ant evolutionary improvement on personal plane design must be continually 
made to have this industry progress as desired. Too much publicity has been given 
the revolutionary changes that are supposedly just around the corner; As in every 
other business and particularly in the aviation business with its many complexities, 
the improvements must be evolutionary and not revolutionary. 

There are many other factors which are hindering the .general acceptance of 
personal aircraft more than any criticism of the planes themselves. Not until 
there are adequate airport facilities in every community tied into a nation-wide 
airport system can full utility of personal aircraft be achieved. Aids to navigation 
should follow concurrently with this airport development. It is in these fields 
that r_eal aid . can be rendered the Personal Plane Industry by Government co
operation. 

While there is a great need for help in airport and navigational problems, the 
industry itself is being smothered with Government regulations. The Personal 
Plane Industry has no parallel in any other industry with respect to Government 
control. A planned program of continuous simplification of the Civil Air Regula
tions should be carried out which would result in benefits to the industry, the 
personal plane owner and would obviously effect economies to the Government 
through the reduction of administrative requirem~nts. 

VI. RECOMMENDATIONS 

A. In order to assist in the evolutionary development of personal planes that 
the N.A.C.A._ devote more of its time and funds to specific research in the per
sonal plane field and provide more detailed reports of research studies geared 
to personal plane engineering skills. This will supply; basic research data to the 
in.dustry which it can use in its engineering programs. 

That the industry be awarded development contracts by the "user" branches 
of the Government such as the military services. Such development contracts 
would hasten the perfection of many improvements of v-alue to the military and 
other branches of the Government and would be equally beneficial to commercial 
operations. The industry is not receptive to development programs conducted by 
the C.A.A., which is primarily a regulatory agency. 

As an industry we are opposed to an out and out Federal subsidy but do desire 
development contracts which are directly beneficial to the contracting agency of 
the Government and the industry. 

B. From the standpoint of the Personal Plane Industry's contribution to Na
tional Security, it is felt that the military should give concrete recognition to the 
industry's place in overall National Security setup and be definitely included in' 
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the mooiliz~tion plans of the military in the event of an emergency. The industry 
should be called upon to assist in the development of the type of aircraft which 
it will most logically be called upon to produce and be kept closely in touch with 
the demands that will be placed upon it so that proper preparation can be made. 

C. In the commercial future of the indush-y, it would appreciate a greater 
concentration on the pm:t of the Government in fostering the development of air- . 
port facilities, navigational aids, etc., just as was done by the highway building, 
road marking, traffic control, etc., for the automobile industry. On the other 
hand, there should be a constant reduction in the a_mount of industry regulations 
and corresponding increase in the placing of the responsibility in these fields on 
the shoulders of the industry. Complex Government regulations on the manufac
turer and owner of private planes can well retard the growth of the industry. 

CONCLUS ION 

In conclusion, the expansion of the personal plane t o its fullest potential can 
mean a great deal to the national economy. Every major surge in the growth of 
our national economy has coincided with the int roduction of a new method of 
transportation and it is significant that each has been a fast.er method of travel. 
The airplane presents the next major ~step forward in fast transportation and if 
the proper kind of assistance can be rendered at this crucial time it may mean 
the possibility of a tremendous self-sustaining industry which will provide the 
livelihood of many thousands of Americans in the future and insure a large 
healthy industry which will be of inestimable value to security of this Nation. 
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"THE FUTURE OF THE HELICOPTER" 

SUMMARY 

Armed Forces, other government agencies, manufacturers and commer cial opera
tors have demonstra ted r emarkable ut ility of helicop ters during postwar operation. 

Today the American helicopter industry is in a position of world leadership. 
Necessary research, development and production programs place a tenific burden 
on the two companies (Bell and Sikorsky) now manufacturing commercial heli
copters. If we are to hold our present leadership, government must assume a major 
role in coopera tion with helicop ter manufacturers and operators. 

Recommendations: Army, Navy, Air Force and NACA should assist in research, 
development and production programs for military helicopters. 

Army, Navy and Air Force should establish a national training program to 
train r eserve of operating personnel in event of emerge-ncy. 

The Post Office Department should expand as rapidly as possible helicopter mail 
service in all principal metropolitan communities, this service to be operated by 
private companies. 

The Department of Agriculture should buy or lease helicopters and contract 
with manufacturers and operators for development of pest and plant disease 
control. 

The Forest Service should procure or contracf with operators for necessary 
helicopters for forest patrol and fire control. 

National Guard unit should be eqllipped with helicopters. 

At least two helicopters should be permanently located at each Coast Guard 
Station. 

Helicopters should be available to the Red Cross for disaster relief. 

Ambulance type helicopters should be developed by the Armed Services. 

The State Department should assist in the sale of helicopters to foreign coun
tries. Regulatory agencies should develop legislation and regulations covering 
design and operation of helicopters to permit manufacturers and operators to 
develop maximum utility consistent with safety . 
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YOUNG INDUSTRY 

¢ c OMMERCBLLY thE hElioopter is a po.t-war P'Oduot. TEclmioally thE dE· 
sign of a rotary wing aircraft traces back more than 400 years to Leonardo da Vinci. 

In 1937 the Focke-Achgelis helicopter was flown in Germany and can probably 
be called the first successful modern helicopter. 

Today the United States is leading the world in helicopter · development and 
production, rather a remarkable situation when it is remembered that the first 
successful full-scale helicopter in this country was test flown only a little more than 
seven years ago. 

Despite the many companies presently engaged in helicopter development and 
experimentation in this country, only two companies are building commercial heli
copters for which the Civil Aeronautics Authority has granted NC Airworthiness 
Certificates- Bell Aircraft Corporation and Sikorsky Division of United Aircraft 
Corporation. . 

The fu-st NC helicopter license in the world was granted March 8, 1946 for the 
Bell Model 47 two-place helicopter. Since then, our company has received addi
tional NC licenses for an improved two-place cabin ship, both for wheels and floats, 
a crop-dusting agricultural machine, both for wheels and floats, a specially modified 
cabin type for geophysical survey, as well as a permit f~r night flying operations. 

Thus it can readily be seen that while our armed services had enough experience 
rluring the war with Sikorsky machines clearly to demonsh:ate the special utilities 
of the helicopter and its value as a transportation vehicle, commercially the Ameri
can helicopter industry can be said to date from March 8, 1946. 

DEVELOPMENT 
Of course, behind the present day Sikorsky and Bell machines lie many years of 

research and development on the part of Igor Sikorsky and of Arthur M. Young, 
who designed our original Bell helicopter. 

Prior to the first commercial and military deliveries of Bell helicopters in Decem
ber 1946, approximately 1,000,000 manhours of engineering and labor, and nearly 
5 million dollars of Company funds had gone into our own helicopter research and 
development program since its inception in 1941. 

The necessary program of research, development and production, which in a true 
sense is founding a new industry in this country and in the world, places a terrific 
burden on the two companies now manufacturing commercial helicopters. In almost 
every case where a commercial machine is sold we have had to train pilots and 
mechanics for our customers; research and development of new commercial models 
have been entirely at our expense; development and demonstration of special 
apparatus for crop dusting and crop spraying, magnatometer equipment for 
geophysical survey and countless demonstrations in many fields of helicopter utili_cy 
also have been at our own expense. In many cases this expense has been · greater 
than the total sale price of the resulting machines. 

Technical progress and simplification are inevitable. Time and money are the 
chief factors, and the required length -of time depends almost directly on the amount 
of money available for continued research and development. 
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DEVELOPMENT COSTS 

Larger machines are likewise inevitable, but development costs of larger heli
copters like large fixed wing airplanes are prohibitive if borne by private com
panies. 

Bell helicopters are now being operated by the Air Force, Army Ground Forces, 
Navy, Coast Guard and by private commercial operators in England, Canada, 
Sweden, Argentina and in this country in the states of .Arizona , California, Connec
ticut, Illinois, Louisiana, Maine, Massachusetts, Minnesota, Missouri, New Jersey, 
New York, Ohio, Oregon, Rhode Island, T exas, Vermont and W ashington. 

The experience gained by these users in flying Bell helicopters more than 8,000 
hours during the first nine months of this year, which is the first nine months of 
their use, and by our own company in flying more than 4,000 hours of experi
mental test flights, has furnished conclusive evidence of the special utility and 
unique ability of the helicopter to perform important work- in many cases 
better than the same work can be performed by any other form of machine, and 
in many other cases work than can be performed by no other type of machine. 

Much of this work has been performed under the most severe conditions, 
ranging from 55° below zero in .Alaska to 120° above zero in Arizona, fi·om 
prospecting _over t he muskeg swamps of northern Ontario to spraying dense 
hordes of locusts in the Argentine, from the potato fields and the cranberry bogs 
of New Englanq to fire-swept national forest peaks in California, from patrolling 
Bonneville power lines in W ashington to serving as a flying platform for movie 
cameramen. 

Owing to the small number of helicopters delivered to date, the selling price 
of each machine is necessarily high, which limits the immediate market to spe
cialized commercial, agricultural and industri"al activities and to government 
agencies and the armed forces. The potential personal market for the helicopter 
is in the future, as only through volume production can unit cost come down. 

UTIL:ITY 

The helicopter, however, even at its present price, has demonstrated conclusive
ly its economic value as well a s t echnical performance over a broad field of 
government and ~ivilian activities. 

The helicopter's extreme maneuverability, .it_s amphibious ability to operate 
from land, water or marshes and swamps, . in places completely inaccessible to all 
other forms . of transportation, the lack of subsidies in the form of expensive 
landing fields and aids of ·navigation and extensive weather service and reporting, 
make its operation from a standpoint of economics almost as remarkable as from 
a standpoint of utility. 

Government uses where the unique characteristics and capabilities of the heli-
copter make it especially adaptable, include: 

Coast Guard patrol and rescue work 
Air Mail 
Geodetic survey 
.Agricultural dusting, spraying and seeding 
Border patrol 
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Fish and Game conservation activities 
Navy - ship-to-ship and ship-to-shore use 
Photograph and survey work 
Army Ground Force liaison and observation 
Air Force operation 
Rescue and evacuation 
Police patrol and traffic control 
Law enforcement 
Harbor and river patrol and inspection 
Pest control 
Forest fixe patrol and control 
Forest survey and re-seeding 

AIR-SEA RESCUE 

LAWRENCE D. BELL -

The Air Force has found a helicopter invaluable for air-sea rescue work, for 
evacuation from inaccessible areas and for general liaison and utility flying. A 
small helicopter can be stowed in a large, fast transport, with practically no dis
mantling, flown thousands of miles to an airfield nearest a disaster, then unloaded 
and flown into inaccessible spots for rescue, all in the space of a few hours. 

The Navy has had highly satisfactory resul ts from the helicopter in air-sea 
rescue work from both shore bases and ships, f or ship-to-ship and ship-to-shore 
transportation and liaison such as mail delivery, staff transport and general 
utility. Particularly with a fleet at sea, and during hostilities when radio silence 
is imperative, the helicopter's ability to land on practically any vessel with a 
small cleared de~k area or even on a gun turret, makes the machine of tremendous 
value. In many cases it does in minutes the work done by a destroyer in hours. 

The Coast Guard was one of the country's earliest exponents of helicopter use, 
particularly in sea and shore patrol, liaison flight and rescue work. 

GROUND FORCES 

The Army Ground Forces, particularly in the field of liaison, for evacuation 
of wounded and general transport work, for observation, fire control and artillery 
spotting, have found the helicopter to possess remarkable utili ty. I would respect
fully suggest that the President's Air Policy Commission consult the Commanding 
General of the Army Ground Forces on this subject . 

Commercial helicopt.ers have already demonstrated a high degree of utility m 
the following fields : . 

Agricultural spraying and dusting; pest control 
News and Photo coverage and newspaper delivery 
Movie photography · 
Aerial photography and Aerial mapping 
Pipe line, Power line, Irrigation patrol 
Mail delivery 
Ship-to-shore transportation 
Fif!h and Game conservation 
Forestry patrol and forest fire control 
Aerial ambulance 
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FOREST FIRE 

As an example, two commercial Bell helicopters in Southern California per
formed a truly remarkable job for the United States Forest Service during a fire 
in the Angeles National Forest: 

The two machines : 

Flew more than 80 hours during the 5-day fire 
Flew 19% hours in a single day 
Rescued more than 20 men 
Transported 80 men to a mountain peak 
Brought 60 men back to the fire fighting base 
Took 4 minutes for each· round trip instead of several hours on foot, the 

only other alternative 
Made landings and take-offs with full loads at altitudes as high as 6500 feet 
Operated at times in temperatures of 120° F 
Easily placed fire-fighting crews at working points in the fu·e lines, in

accessible except by helicopter 
Supplied these crews with food,· water, tools and bedding 
One of these helicopters flew 11 hours 52 minutes in one day 

Forest Service officials told the operators that helicopters put in supplies 
exactly where they were needed at approximately half the per-ton cost of para
chuting the supplies from fixed-wing airplanes, assuming perfect parachute drops 
in every instance. All dropping and reconnaissance from fixed-wing aircraft was 
stopped after the helicopters started oper~ting. 

It can easily be seen that many of these uses offer an almost limitless potential, 
for example, in the field of agriculture, air mail, patrol and survey work. The 
unique ability of the machine to fly low and slow- to hover stationary- to fly 
straight up or straight down- to fly backwards, forwards or sideways- to fly 
in 60-mile gusts and low visibility conditions- to land on an area little larger 
than the machine itself and its rotor span - make it a machine of truly unlimited 
utility. 

TRAINING 

Contrary to uninformed popular belief, the helicopter is not abnormally difficult 
to fly or to learn to fly. Our Bell helicopter trainipg school gives a student from 
6 to 8 hours of dual instruction before he is permitted to solo, although in · one 
case a student soloed after 3% hours of instruction. The entire training course 
averages' 25 hpurs of flight time, approximately one-half of which is dual instruc
tion and one-half is solo time. 

- Our usual training school term is 30 days, but after a student graduates, unless 
he secures a pilot's job with a manufacturer or a commercial operator, it is 
difficult and expensive for him to secure additional flying time because of the 
few machines available in the country for instruction purposes. 

As we multiply the commercial uses of h elicopters we will also multiply the 
problem of flight and maintenance training . . 
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REGULATION 

The problem of helicopter restriction and regulation by federal, state, county 
and municipal authorities is a major one. The fixed-w:ing airplane was developed 
for 25 years before regulatory restriction was imposed. Twenty years later the 
helicopter arrived and was promptly defined along with the airplane as an "air
craft." As -such, it automatically became subject to the identical restrictions and 
regulations which had been drawn with no thought of the helicopter or its special 
characteristics and abilities. 

Both the Civil Aeronautics Board and the Civil Aeronautics Administration 
have been aware of this problem and have been extremely cooperative in at
tempting to find solutions. The action of the CAB on August 8, 1947, in revising 
its Air Traffic Rules to give special recogni tion and exceptions to the helicopter is 
a particularly noteworthy example of government recognition of the regulatory 
problem. 

However, much work remains to be done with state and local authorities and 
the cost of this work is now borne by a few private helicopter manufacturers 
and operators. The helicopter must be separated fr{)m the fixed-wing airplane in 
the minds of regulato17 officials; its special characteristics permit special utility 
and this utility potential can only be realized through special treatment. 

LEADERSHIP 

Today the American helpicopter industry is in a position of world leadership. 
German development of cow·se has ceased. We are informed by our British rep
resentatives that the British government and aircraft industry have become 
vitally interested in helicopter development and several development projects are 
now under way with government sponsorship. France and several other European 
countries are likewise known to be sponsoring development programs. What the 
Russians are doing in this field we do not know. 

If we are to hold our present position of leadership and to continue in the fore
front of developing the helicopter as a military, naval and economic machine 
that in time can emerge into a very substantial new American industry, it is 
highly imperative that government assume a major role in cooperation with 
helicopter manufacturers and operators. 

RECOMMENDATIONS 

We recommend to the President's Air Policy Commission a well organized and 
closely coordinated program to be immediately launched along the following lines : 

I. The Army, Navy, Air Force and NACA should assist helicopter manufac
turers in research, development and production programs for military 
helicopters. Funds should be made available for the procurement of the 
necessary number of helicopters per year to meet Army, Navy and Air 
Force needs in different fields of helicopter application. Such procurement 
should be based on a long range continued program rather than on a year
to-year basis in the interest of economy and coordinated planning. 
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II. The Army, Navy and Air Force should establish a national training pro-
- gram designed to train a large reserve of operating personnel to be avai l

able in event of national emergency, in the same manner that the govern
ment has for many years through war-time and peace-time trained airplane 
pilots so that the supply is no problem for the airplane manufactmer or 
commercial operator. 
This training program, to produce both pilots and mechanics, should in
clude regular training schools operated by the armed services, as well as 
contract training programs with commercial operators designed to give 
pilots from 50 to 100 hours of solo flight training in addition to necessary 
dual instruction. 

III. The Post Office Department should expand as rapidly as possible helicopter 
mail service in all principal ~etropolitan communities of the United States, 
this service to be operated by private companies. The Post Office Depart
ment and helicopter manufacturers have already conducted extensive tests 
which have demonstrated the feasibility and economy of such operation. 
It is . respectfully suggested that the President's Air Policy Commission 
consult the Post Office Department on this subject. 

IV. The Department of Agriculture should be provided with necessary f unds 
to buy or lease helicopters and to contract with manufacturers and com
mercial operators for further development of the best techniques of pest 
and ~lant disease control and crop conservation through dusting and 
spraymg. 

V . The United States Forestry Service should procure or contract with com
mercial operators for necessary numbers of helicopters for forest patrol 
and fire control to protect our national forests and national p arks and for 
re-seeding devastated areas. 

VI. All national guard units in the United States should be equipped with 
helicopters as a part of National Defense, as well as to h ave available 
throughout the country helicopters- for local emergency rescue and disaster 
relief. .. 

VII. The Coast Guard shQuld be provided with funds so that at least two heli
copters could be permanently located at each Coast Guard station for patrol 
and rescue work. 

VIII. The Red Cross should be provided with a sufficient number of helicopters 
or have stand-by lease at:rangement for helicopters to use in its disaster 
relief program. -

IX. Special emphasis should be placed by the Armed Services on the develop
ment and procurement of sufficient ambulance type helicopters for the 
evacuation of wounded from remote plac(;ls to field hospitals and from field 
hospitals to base hospitals. 

X. Special assistance should be rendered by the State Department in the sale 
of helicopters to foreign countries, particularly the types for rescue work 
and for pest control in agriculture and forestry work. 

XL Government regulatory agencies should be directed to develop legislation 
and regulations covering the design and operation of helicopters to permit 
manufacturers and operators to develop the maximum utility of this new 
type of vehicle consistent with safety. Warning should be sounded of the 
danger of over-legislation and over-regulation . . 
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"POTENTIALS OF HELICOPTER DEVELOPMENT" 

HISTORY 

¢ To EVALUATE the present and the future of the helicopter in the aircraft 
program of our nation, it will be helpful to briefly review the highlights in the 
development of this newest of man's vehicles. 

The fundamental principle of the helicopter is that all lift is obtained from 
one or more engine-driven horizontal rotors which pull the aircraft straight up
ward into the air. This principle is simple but its conversion into practice required 
the solution of a number of problems so difficult that for a long period it was 
doubtful if ' a successful helicopter could ever be designed. 

In September, 1939, Igor I. Sikorsky made the initial :flights with the first suc
cessful single-main-rotor helicopter in the world. It was entirely fitting that Mr. 
Sikorsky should lead aviation into this new development. For thirty previous 
years he had been a leading designer in aeronautics with particular fame as the 
creator. of the flying boats with which much of the overseas airline pioneering 
was done. 

The possibilities of the new rotary-wing aircraft were immediately apparent to 
wide awake minds in the military establishment, and on the basis of the per
formance of this early model, a contract for a two-place side-by-side experimental 
design was placed by the Army Air Forces. 

This was followed in 1942 by a small production contract for the R-4. The 
R-4's, still a highly experimental aircraft, were produced in limited quantity. 
They later went into active service in many theaters of military operation. A total 
of 130 R-4 helicopters were later joined by 209 R-6's and 60 R-5's. In all, a total 
of over 400 units embracing these three models was furnished to the armed 
services. -

These aircraft, all of them largely experimental by customary standards, in 
spite of their newness and the shortcomings due to lack of experience both in 
production and operation, soon built up a service record that established the spe
cial usefulness of the helicopter beyond question. 

In India, Burma and China, helicopters flew behind enemy lines to terrain 
impossible for the operation of fixed-wing aircraft and brought out wounded and 
injured. In the Pacific Islands, they flew urgently needed repair parts to B-29's 
grounded in advance of maintenance facilities. -With the British Fleet Air Arm 
and the Royal Air Force, they met the call for an aircraft that could effect 
rescues on tidal fiats without .ground-looping in the mud: 

In the United States, the Coast Guard became a leader in the development of 
helicopter rescue technique and rapidly built a record of unusual rescues. Its 
contribution to the program included the development of a special light-weight 
hoist which has already been instrumental in saving many lives. 

POSTWAR MILITARY PERFORMANCE 

Since the war additional helicopter experience has been gained by the Army 
Air Forces, the Navy, the Coast Guard and the Marine Corps, using for the most 
part the same wartime models with which the program started. 
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None will soon forget how the Coast Guard took an R-4 into ·Labrador to rescue 
the crew of a crash-landed Canadian transport. Or how at Gander, Newfound
land, a Coast Guard R-4 and R-6, flown north by Air Transport Command, were 
hastily reassembled and brought out eighteen survivors of a civilian transport 
crash. Army, earlier this year, flew an R-5 from Florida to Nicaragua to locate 
and rescue from the jungle the eleven scattered survivors of ·another crash. News
paper accounts of the navy's use of helicopters with the Byrd Expedition described 
flights made under hazardous conditions to find safe channels through the ice 
packs to open water and for similar urgent tasks. 

Nor will any Navy fighter pilot forget how a single helicopter based on the air
craft carrier Franklin D. Roosevelt proved its value by hoisting to safety six 
pilots whose fixed-wing planes crash-landed in the ocean at various stages of the 
Atlantic Fleet's spring maneuvers. 

MILITARY POTENTIALS 

Army Ground Forces is studying the use of direct-lift aircraft not only for 
liaison and artillery fire control but eventually for lifting armored eq\lipment 
such as tanks, half tracks and field pieces over obstacles. Consideration is being 
given to transportation of large ·groups of personnel. 

The Marine Corps, also on the alert to take tactical advantage of the heli
copter's unusual flight characteristics, has pilots in training and is examining 
possibilities in the light of its tactical requirements. 

OTHER FEDERAL DEPARTMENTS 

On the basis of practical demonstrations, the Civil Aeronautics Board has 
granted a certificate for the operation of helicopter air mail pick-up routes to 
serve the Los Angeles area. When these routes go ' into operation October 1, 
savings in air mail transit time of from 4¥2 to 19 hours will be possible. Said 
Postmaster General Robert E. Hannegan, "The Post Office Department has always 
taken advantage of every new means to speed up the delivery of mail and it is 
significant that through the use of the helicopter, the postal service is keeping 
pace with transportation progress. By so doing, we not only benefit ourselves but 
in some measure contribute to the welfar e of our nation, its commerce and its 
scientific development." Other routes have been surveyed for the- Chicago and 
New York areas. 

The Forest Service, Department of Agriculture, using Air Forces helicopters, 
has made exhaustive tests of the use of rotary-wing aircraft in fighting costly 
forest fires. Fires have been surveyed and personnel and equipment flown to 
strategic points with dispatch possible in no other vehicle. Existing models, how
ever, are considered inadequate in load capacity to give the greatest efficiency 
in this emergency service. Insect pest control has been demonstrated successfully 
by the Department. Timber survey and powerline patrol have also been tried 
with encouraging results. · 

Border patrol by the Immigration Service and Customs Services and investiga
tions by Internal Revenue are withiri the normal scope of this aircraft which can 
operate almost anywhere and in practically any sort of weather, certainly under 
coi)ditions which ground every other type of aircraft. 
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COMMERCIAL USES 
In its present ' development, the helicopter is being used commercially for crop 

dusting and spraying, for advertising flights, for high tension line p~trol! ?~o
logical exploration, taxi service and executive travel. Because of h1gh 1111tlal 
costs, it may be considered that these have not definitely established their eco
nomic soundness. They have, however, definitely established the ability of the 
helicopter to operate safely and continually where other means of transportation 
cannot function. On the basis of its military and commercial progress to date, the 
helicopter has established its usefulness and has opened a field of investigation 
that will 'l}ndoubtedly discover additional applications still undeveloped. 

The helicopter is without doubt the vehicle that will bridge the gap for the air 
traveller between the metropolitan airport and his final destination. This service 
cannot be made available until larger models are developed and put into produc
tion at a rate which will permit their economical purchase and operation. 

This, in brief, is the helicopter status as an aircraft. 

THE INDUSTRY 
Encouraged by the success of the first military models, various aircraft manu

~acturing companies started helicopter plans, and at the close of the war, a new 
mdustry was almost ready to take its first uncertain steps. Today, two manufac
turers at their own expense have carried development to the stage where each has 
a model certificated for commercial use. Others have prototypes in various stages 
of completion . 

.A few operators have made charter service available commercially. 

Both manufacturers and operators have been limited by the funds available. 
Expansion of their activities must be postponed until government procurement of 
helicopters is large enough to effect economical-production costs. 

The largest helicopter certificated for use _ today and in limited production for 
the military service weighs about 5,000 pounds gross and carries a useful load of 
1,250 polinds. It is entirely feasible to design, build and bring to a state of re
finement warranting production helicopters weighing 20,000 to 25,000 pounds 
gross. Such helicopters will not only fill definite requirements for the Armed 
Services, but will eventually find many commercial applications, thereby creating 
a sound new industry which will contribute import,~p. tly to this country's economic 
welfare and progress. Such a devElopment is costly and cannot be undertaken by 
a sick industry. Government sponsorship is required to underwrite the cost of 
such development in a competitive industry and bring successful prototypes to 
the pilot line production stage. 

THE FUTURE 
.As a matter of military preparedness, in view of the helicopter's demonstrated 

effectiveness and the indication that under further development its usefulness to 
the various branches of the armed services will be increased, it is submitted that 
a strong peacetime industry must be established. 

The art of helicopter design today is in that primitive stage of development 
reached by fixed-wing aircraft at the time of the first World War . .As fixed-wing 
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design was encouraged, so helicopter design must be encouraged into further 
progress. 

It is believed that production of helicopters today in the United States may be 
ahead of similar production in other nations. However, we believe this margin 
is not so great with respect to advanced helicopter design . . Other nations with 
intensive engineering might readily overtake us. 

The industry is new. Competent engineers are few. Should they be scattered 
elsewhere through the industry's inability to maintain its organization, delay in 
regrouping them in an emergency might be damaging beyond recall. There are a 
few new helicopter designs in progress, supported by the Government and in
tended to widen the scope of applications to military problems. However, much 
more intensive exploration of utility is imperative. In order to perform the 
greatest variety of services for the Army, the Navy, the Coast Guard and the · 
Marine Corps in time of war, a broad peacetime development of helicopters is 
necessary. Engineering groups are now available for this task. 

The industry's plant must be developed on a sound financial basis to the point 
where quantity military production, if necessity arises, can be undertaken with
out exorbitan t ly costly confusion. 

RE'COMMENDATIONS 

To this end, we respectfully recommend: 

1. A military program furthering the design and development of the helicopter 
and sufficient production orders on desirable types to establish pilot line 
readiness in event of eme!gency. 

2. That sufficient funds be provided for U. S. Coast Guard to equip each of its 
life saving stations and its coastal air bases with a sufficient quantity of 
modern type helicopters- to properly discharge its traditional responsibility 
for rescue operations. 

3. Appropriate Congressional action to permit certain government agencies, par
ticul arly the Department of Agricul ture and its Forest Section, to purchase 
helicopters for crop spraying, forest fire control, etc. 

4. That the Post Office Department be encouraged to establish helicopter air mail 
and air cargo routes in each of the principal metropolitan centers. 

5. That Army, Navy and Coast Guard establish, on a broad scale, military heli
copter tra:ining schools for pilots and mechanics similar to the training schools 
now established for conventional planes, to provide a reservoir of helicopter 
pilots and mechanics with adequate training. 
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"PRODUCTION STATUS, SERVICEABILITY AND 
DEVELOPMENT OF TURBINE ENGINES 

SUMMARY 

It is recommended that the Air Policy Board give consideration to the following 
points applying particularly to aircraft power plants: 

1. Legislati?n to permit longer range planning and better continuity in develop

ment, production and procurement of engines. 

2. Congressional approval of at least the basic and early portions of research, 
evaluation and special high capacity test facilities for new type power plants 
the plans for which are now in the hands of the Joint Research Development 
Board. 

3. Legislatio!l to permit the government to provide special test and manufactur
ing facilities and equipment in power plant manuf!).cturers' plants where 
needed to properly develop and fabricate new type power plants. 

4. Review of development fund application to determine if sufficient emphasis 
has been placed on power plants in view of broad field and completely new 
types now to be covered. 

5. Review of allowable profits to determine if it would be advantageous under 
present circumstances to allow manufaQturers funds for latitude in exploring 
certain phases of research and development on their own initiative. 

6. Consider support of commercial applications of new power plants to expedite 
perfection and evaluation of new designs and sizes. 

7. Review present procedures in purchasing from the standpoint of simplification 
of specifications, inspection directives, patent and licensing arrangements, ex
pediting of contracts and procedures for greater flexibility to change in con
tracts as new inforn:";ation becomes available. 

8. Consider means for better peacetime exchange of information to expedite 
progress in po~er plant development until new power plants are available in 
OP..timum designs and needed sizes. 

9. In order to practice the art of production and determine the basic problems 
of production control it is essential that an adequate number of planes and 
engines be fabricated in plants which typify war time production. This is 
equally important in the case of subcontractors and material suppliers. 
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POWER PLANT TYPES 

PowER PLAN TS for airm·aft and guided missiles may in general be classified 
as to speed and range possibilities in the following ordel': 

Inc1·easing max. speed 1. Pulse-jet (short range) 

2. Reciprocating Engines Dec,·easing max. range 

3. Tul'bo-prop engine 

i 
4. Ducted fan jet 

5. Tw·bo-jet 

6. Ram-jet 

7. Rocket 

The first fi ve types are useful) argely in the subsonic region although the tUl'bo
jet, and possibly the ducted fan, has possibilities in the supersonic area. Except 
for special applications such as assisted takeoff or short time high performance, 
the ram-jet and rocket engines are applicable chiefly to the supersonic region. 
Since the pulse-jet is suitable only for low altitude, short range guided missile 
applications, the ram-jet and rockets are largely specialized supersonic power 
plants and since reciprocating engine characteristics are well known, this paper 
will be confined to the remaining important subsonic types, namely, the turbo-jet, 
ducted fan, and turbo-prop engines. These are all of the basic tlll'bine type. 

FOUR BASIC TYPES 

It will be noted that, for inhabited aircr aft for subsonic flight, power plant 
manufactw·ers must provide engines of foul' possible basic types, that these must 
be available with the characteristics needed f or military and commercial ail'craft 
in the sizes required for specific missions and that the proper selection of size and 
ty pe in the ea rl y development }Jeriod must be made after careful evaluation of pos
sibilities of each variety.- In addition there are a greater number of possibilities 
in each of the basic turbine types as r egards va1·iations in components and arrange
ment than ever possible with the reciprocating engine. For example, compressors 
may be single or double inlet centrifugal design, axial flow, multi-stage or combi
nations of the twp, and a much wider range of compression ratio is possible than 
could be considered on reciprocating engines for a given fuel. Many other pos
sible combinations are available in combustion, turbine, drives and controls. The 
net result is that the power plant job involves a much wider range of technical 
knowledge, more specialists and larger engineering staffs than ever before. It also 
involves much greater development hazard in selecting suitable types and sizes in 
view of the relative lack of knowledge of limita tions and applicability of each 
type. This in turn should -mean allocation of development funds for power plants 
in accordance with the size and hazard of the problems involved. It is my per
sonal opinion that inadequate emphasis or provision has been made in the post
war era for the best interests of the country for expanded power plant develop
ment, test and flight f i cilities and even special manufacturing facilities for the 
variety of power plants which must be explored and made available to meet mili-
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tary requirements. For a considerable time airplane manufacturers have been 
definitely limited as to the performance they can achieve by the li mited nuruber of 
types and sizes of power plants from which they may select. With the longer 
development time involved in· power plants there is only one way to correct this 
deficiency and that is by a greater emphasis in allocation of development funds to 
power plant use over the next few years. 

PRODUCTION AND DEVELOPMENT STATUS OF TU RBO-JETS 

Since the turbo-jet is the simplest, lowest cost, easiest to install, smoothest and 
lightest type of power plant for aircraft, it is inevitable that it will be selected 
for use on any military or commercial au·plane where the performance and eco
nomical operation required can be achieved by this type of power. However, its 
application is severely limited by poor takeoff and climb cbanicteristics and high 
fuel consumption except at very high speeds and altitudes. There bas now been 
sufficient production and flight operation on one type of turbo-jet engine to justify 
the advantages claimed for turbo-jets and in addition to show that it is susceptible 
to a rapid rate of endurance and performance improvement. Figure 1 (not re
produced because of confidential nature) shows the monthly rate of the two turbo
jet engines currently in considerable production. A thu·d smaller turbo-jet is in 
the prepro<:tuction stage in this country and two additional types should be ready 
in the next year. Unfortunately four out of five of these types are roughly in the 
same size or power class. Unless some of these types· can be developed at an un
usual rate to higher outputs it would appear to the Wl"iter that, with the need for 
a variety of sizes in turbo-jet engines to properly cover airplane requirements, 
more emphasis should be placed on development of a range of sizes than on having 
competitive engines of somewhat similar size. Other sizes are under development 
but are limited by available development funds. However, it is possible on a 
given type of turbo-jet' to more rapidly develop improved performance than we 
are accustomed to on reciprocating engines as shown by the attached Figures 2 
and 3 (not reproduced because of confidential nature). 

Durability Improvement 

Figure 2 shows the rate of durability improvement on one type turbo-jet engine 
which has been in production over two years. It will be noted that the model or 
endurance test requirements have been steadily increased until they are now on 
the same 150-hour basis as reciprocating aircraft engines. Likewise on service 
overhaul the period for engine removal has-"steadily increased and, for a given 
mode~ engine, appears to average twice the endurance test requirement as regards 
time allowed. In considering durability, it should be noted that American expe
rience is with single engined fighters and that overhaul time is increased slowly 
and cautiously on this type airplane as compared to multi-engine machines or 
bomber or transport aircraft applications. For example, recip~·ocating engines in 
single engine fighters usually average 300 to 400 hour overhaul periods whereas 
the same engines in bombers or transports may do 750 to 1,000 ·hours between 
overhauls due to the difference in usage and the multi-engine safety factor. 

Rapid Rate of Progress 

Turbo-jets in their present state of development are susceptible to rather rapid 
improvement as shown by Figure 3 for one type of turbo-.fet. It will be noted 
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that on a model just going into production the take-off thrust per pound of engine 
weight is 64% higher now than two years ago f or a jet engine of the same exter
mil dimensions. As shown by the dotted curve it is estimated that this rapid rate 
of progress can be continued for some time before the law of diminishing retm"Ds 
sets in. It is obvious, with such a rapid rate of endurance and performance im
provement demonstrated on a turbo-jet engine of a specific type, that it _is ex
tremely difficult for anyone to judge accurately the relative future usage of turbo
jet, ducted fan, turbo-prop or reciprocating engines. It does indicate, however, 
that development funds expended in the turbine field give under present condi
tions a high rate of return on the investment. While the latest model turbo-jet is 
suitable f rom an engine standpoint for commercial application, it is questionable 
whether such an application should be made before performance is more stabilized. 

Ducted fan jets and tm·bo-prop engines are more complex, take longer, and co.st 
more to develop than turbo-jets. There is a considerable weight of opinion which 
feels that ducted fans can be neglected, but others who feel this type has a definite 
field of usefulness between jets and turbo-props. A considerable number of turbo
prop engines are being developed in this country but are all in the classified 
category and cannot be discussed here. 

COMPARISON WITH FOREIGN ENGINES 
It has been generally conc"'eded until recently that British jets were ahead of 

American as a result of their eru:ly start and their emphasis on development 
rather than production in the latter part of the war. At the present time it is 
believed safe to say that we have at least caught up with and in some ways are 
ahead of our British friends. We are well ahead in the production and applica
tion of axial flow turbo-jets, in the application of water-alcohol augmentation for 
take-off and in the low cost producibility of the double entry centrifugal type 
turbo-jet on which the British have placed the greatest emphasis. ·We have as 
much variety in size or thrust r ating and a choice between the lighter, more com
pact but larger diameter centrifugal compressor type and the more costly but 
smaller diameter and more efficient axial flow than do the British. We are per
haps still slightly behind them on durabili ty between overhauls although if one 
considers the difference in applications (single engine American vs. twin engine 
British) in the most widely used fighters, the difference in practices between the 
countries and the difference .in power output of the comparable engines there is 
little to choose between them. 

British Progress 

In the case of turbo-prop engines neither country has anything but experimen
tal engines. It is therefore difficult to evaluate the relative situation between . the 
two countries. However, there is no question that the British are well ahead of 
this country in the variety of turbo-prop engines both from the size and kind of 
design standpoints. They are rather thoroughly exploring more combinations of 
design such as axial, mixed flow and centrifugal compressors, regenerators, free 
wheeling turbine propeller drives and power sizes and have all of these combina
tions running in various stages of development and flight test. They are there
fore making wider exploration of design and development possibilities which from 
the longer range viewpoint will pay dividends. On the other hand I have th~ 
feeling that in their eagerness to get turbo-prop engines operating they have not 
set their sights high enough to obtain engines truly competitive with reciprocating 
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engines either as to size or specific fuel consumption. S ize selection has appar
ently been influenced considerably by commercial rather than military require
ments and lack of military support may force the dropping of some of these 
developments. It is believed that American turbine developments have given the 
competitive reciprocating engine more consideration which has resulted in setting 
our "sights" higher and which of necessity means slower final attainment of per
fected engines but possibly more useful ones when. they are completed. 

Flight Installations 
The British are also planning turbo-prop flight installations on a lavish scale 

compared to this country. With such new types of products it is extremely im
portant that engine manufacturers have the opportunity of flying new designs 
under all altitude and performance conditions at the earliest possible time in the 
development in order to incorporate such changes in controls, burner characteris
tics, etc., as are found necessary in flight. It is the writer's opinion that more 
emphasis and funds should be applied to this phase in this country. 

With such new problems and techniques as are inherent in turbines as com
pared to reciprocating engines there is a major need for major development facili
ties of a new type at power plant manufacturers' plants, government evaluation 
centers and in our research establishment. While plans have been submitted to 
cover these phases no action has been taken in a major way in this country to 
provide these· facilities. There are also special fabrication problems involving 
new equipment for tooling, machining and other processing which require special 
consideration and for which this country has no plan for providing. The British 
appear to be handling this problem by providing special equipment as needed or 
by a profit allowance or write-off arrangement which makes the hazard reason
able to power plant manufacturers. 

The British government also appears to be sponsoring commercial applications 
of new power plants with the thought that rfiore rapid development will occur. 
They furthermore appear to allow more freedom on the new type power plants 
from regulations, directives and specifications which have been developed in this 
country over a long period on reciprocating engines with the result that their 
power plant developers are less hampered in making progress. They are also much 
freer in releasing new designs for export than in this country. It is recommended 
that all the above factors be taken into consideration in determining a new air 
policy. · 

~ - -

FUTURE TRENDS IN -APPLiCATION OF GAS TURBINE POWER 

A very good summary of "Future Trends in Aircrp.ft Engine Design" was pre
sented by A. T. Greg~ry and A. L. Pomeroy at an April 9, 1947, meeting of the 
S.A.E. and copies can be obtained from Ranger Aircraft Engines, Farmingdale, 
Long Island, N. Y. This covers a survey of United States technicians based on 
estimates- of the number or percentage of aircraft types in use in two, five and ten 
years of both commercial and military types. Of much more interest to future 
air policy is the percentage of aircraft types being procured or manufactured at 
those periods. It is my personal opinion that in five years military aircraft being 
purchased will be 100% powered by turbines, that all short to medium range air
craft will be powered by turbo-jets and that some medium and all long range air
craft will be powered by turbo-prop engines with the possible exception of some 
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special applica t ions with ducted f ans. On commercial and executive transports I 
believe the same condition will exist on all aircraft involving 1,000 h.p. or larger 
power plants providing Government support of new commercial types and turbine 
installations in present commercial models is made available in the next two years 
and assuming at least the present development fund application to power plants. 
If new type transport and commercial aircraft are left to the sponsorship of 
individual aircraft companies the application of turbine type power will of course 
be appreciably delayed. 

With the majority of new fighters now being jet powered fuel logistics will be 
a powerful factor in forcing the complete swing to turbine type power. It has 
already been demonstrated that turbines can operate on a wide range of fuel and 
that the fuel can be largely determined by its producibility r ather than its quality 
in terms of octane number as r equired by r eciprocating engines. With an increas
ing requirement for turbine production and size development it is going to be 
increasingly difficult to produce r eciprocat ing engines at reasonable cost. The 
point has already been r eached where no power plant manufactru·er will expend 
engineering time or funds on development of a new type of r eciprocating power 
plant and it appear s certain that only on very long r ange_ aircraft with large size 
eng ines is there justification for spending time and effort on major model improve
ment. The increasing use of guided missiles or one-way aircraft with expendable 
power plants is also a major f actor in adding emphasis to turbine type power 
plant development since it is now established that this type can be cheapened 
reliably for short time use to a much gr eater extent than reciprocating engines 
and turbo-jets can be u sed into the supersonic region. 

DEVELOPMENT PROBLEMS ON NEW TYPES 
Power plants for aircraft are one of the most involved engineering problems in 

existence because of the high power requirements per p ound of material, the 
severe thermal and mechanical stresses involved, the ability to operate satisfac
torily over extreme altitude and temperature conditions in a short period of time, 
the problems of feeding and scavenging oil and feeding fuel under adverse posi
tion and pressure change conditions, the necessity f or simple pilot control and 
the reliability requirements. In addition production is small except in wartime 
and the pressure for improved performance is always high so that in general an 

·aircraft engine model becomes obsolescen t at about the t ime a normal commercial 
firm would consider the product r eady to start in production. These considera
tions involve manifold development problems. In general the engineer must turn 
to research and intensive development program for suitable materials, new design 
factors, constants and techniques, and fligh t explm·ation for determination of 
practical altitude and speed effects. For r apid progr ess in this field a broad base 
of well equipped research, adequate f acilities f or full scale component develop
ment and orders for application in reasonable pr oduction for reduction to practice 
and establishment of manufactiuring techniques and f acilities are all required. It 
is obvious that with such a technical product the most complete test facilities are 
essential in the research, the development and the military evaluation areas. A 
coordinated and carefully considered country-wide plan for the research, large 
size development and evaluation f acilities is being presented through the Joint 
Research and Development Board and action on the init ial steps of this program 
is urgently needed for proper power plant development. The military services are 
badly handicapped by present regulations in assist ing the engine manufacturer in 
obtaining needed component and engine t esting facilit ies and that special equip-
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ment required in production for working out lower cost f abrication on new type 
aircraft power. The patent and license requirements of cur r ent contracts need 
consideration from both prime and sub-contractors' viewpoints as they are the 
·basis for many delays in contractual coverage of needed projects with resultant 
slowdown and additional costs added to development. 

Need for Flexibility 
There is with the new type power plants need for grea ter fl exibility to change 

in development programs and contracts as new information becomes available. 
Likewise there is the need for less rigid interpretation of specifications, directives 
.and other means of control for a considerable period of t ime to accelerate 
application of new developments. · 

Consideration should also be given to possible continuance of war-time inter
change of information during the period of reduction to practice of these new 
type power plants. This would mean at least a temporary pooling of information 
for rapid progress with a later return to more competitive practice. It is also f elt 
desirable that a higher profit margin on engineering and production contracts 
should be allowed for the next few years to allow some freedom of explora tion of 
new possibilities of power plants by the engine companies to the point where firm 
proposals and contracts are acceptable. With the sudden shift to a wide variety 
of power plant types and sizes it should be recognized that the hazard of aircraft 
engine development is greater than ever before. 

Experience in the last war proved that the elements necessary to manufacture 
any article were as follows : 

a. Design and development of product. 
b. Buildings 
c. Machinery. 
d. Special tools and fixtures. 
e. Trained people. 
f. Proper financing. 

It is well known that no airplane or aircraft -power plant not well developed 
prior to the war reached the production stage and combat usage during the war 
from this country. Design and development is the longest time item in the above 
list. It is less well known and appreciated that the other chief bottleneck in get
ing production moving was the machinery, and particularly that special machinery 
needed for critical or major operations which required designing the machines. 
This is the reason for emphasis on continuous production and the urging of gov
ernment provision of special machines and equipment in both prime and subcon
tractors' plants in peacetime. 
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"FINANCIAL OUTLOOK OF THE AIRCRAFT INDUSTRY" 

SUMMARY 

1. Large Post-War Deficits-1945 operating income of $325 million for 15 au·
craft companies replaced by $82 million 1946 operating deficit; further 1947 
interim losses. Tax carrybacks greatly reduced losses in 1946, will offset to 
lesser extent in 1947; no tax carryback thereafter. 

2. Working Capital Depletion-Working capital of the 15 companies declined 
$80 million, nearly 13% during 19'46. Operating losses, large property acquisi
tions major contributing factors. Proportions of inventories, other non-cash 
items increased. Tax problems, 1947 drains on working funds bring companies 
nearer severe financial difficulties. 

3. Increasing Aircraft Costs-Labor, material, overhead costs more than double 
pre-war levels. Aircraft costs increased more importantly by advances in tech
nology, complicated character of post-war airplanes. Experimental, develop
ment, tooling costs average ten times pre-war. Higher costs, causing depletion 
of war-time capital accumulations, give rise to increased need for new capital 
and profits. 

4. Need for Profitable Volume-Industry need not for volume orders only, but 
orders on price basis t'o yield profit. Although competition certainly advised, 
uncontrolled competitive contract awards, promising succession of heavy losses, 
worse financialy for industry than no c; ntracts. 

5. Di1liculties in Raising New Capital-Stronger companies have short-term bank 
credits, not available to certain other · large and small u~its. Companies' stocks 
trading on exchanges at large discounts from per share working capital, net 
worth. Operating losses, working capital depletion, higher costs, other disap
pointments have lowered public investment. gpinion of industry. No new post
war equity or long-term financings have been offered; none appear likely in 
face of continuing deficits. 
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LARGE POST-WAR DEFICITS 

AIRCRAFT INDUSTRY is struggling through its second post-war year 
of great deficits. As shown in Schedule I, the 15 major companies incurred 
an aggregate loss of nearly $82 million before tax carryback credits, and after 
$70 million of such credits, the net loss still amounted to almost $12 million. The 
marked contrast between the 1946 losses and the 1945 profits is also shown in 
Schedule I. The same companies in 1945, despi te the sharp drop in volume during 
the latter half of the year following war termination, reported aggregate income 
of $325 million before taxes and nearly $100 million after taxes. 

A study published by the National City Bank of Jew York in its April, 1947, 
"Monthly Letter" illustrates even more vividly the sharp reversal in the aircraft 
industry's earnings. Whereas the net income after taxes of 2,958 corporations in
cluded in the survey showed an avei·age increase of 28% in 1946 over 1945, that 
for the aircraft manufacturing group dropped 95%. (It was only the inclusion of 
a number of diversified aircraft-auto parts manufacturers that prevented this 
total, like that in Schedule I, from dropping 100% into an overall deficit.) The 
aircraft group made the worst showing of any of the 70 industry groups, with 
but one exception- our close neighbors, the airlines, who dJ.·opped into an aggre
gate loss position. Not only was the profit margin of lj2 of 1% on sales the lowest 
for any of the groups, in contrast to the 6% margin for all manufacturing com
panies, but the rate of return on net worth (a point on which aircraft companies 
have frequently been criticized in the past) amounted to only 9j10 of 1%, again 
lower than for any other group except the airlines, and widely at variance with 
the 12% earnings on net worth for all manufacturing companies. 

The primary cause of this dismal earnings record in 1946 was the destruction of 
the market for aircraft. The 15 aircraft companies had sales in 1945, not the 
peak year of the war demand, totalling $5.7 billion; in 1946 the sales of these 
companies amounted to less than % of $1 billion, a shrinkage of more than 87%. 
Douglas' sales alone in 1945 were larger than the industry total in 1946. 

Continued 1947 Deficits 

Unsatisfactory as the 1946 earnings were, the industry nevertheless had the 
benefit of two factors which have lessened or are altogether inoperative during 
the present year. The financial reports for 1946 cover ed fiscal years beginning !!-S 

· early in some cases as August 1, 1945; in these and other instances the carryovers 
of war-time revenues and termination activities were of considerable importance 
in sustaining income during 1946 fiscal years. Most important, the companies had 
the benefit of tax carryback credits to an extent that is not present during 1947, 
and that will be virtually non-existent by the end of this year. 

As shown by Schedule II, the ten companies for which interim 1947 reports are 
available have thus far reflected a composite operating loss of $19.5 million. Only 
two of the ten companies were able to show operating earnings. Excluding those 
two companies, the losses for the other companies before tax credits totalled more 
than $27 million, or at an annual rate of deficit in excess of $54 million. These 
same eight companies during 1946 had a total operating loss of slightly over $63 
million; thus, the rate of loss has not lessened importantly during 1947, despite 
the retrenchments and economies that have been effected, and as indicated in the 
next section, working capital continues to be depleted rapidly. 
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ScHEDULE I 
.A.IRCRAFT COMPANIES' OPERATING RESULTS- 1945-1946 

(000 omitted) 

1945 Income 1946 Income 
Company Before Taxes After Taxes Before Taxes After Taxes 

Beech Aircraft Corp.1 ______________________ $ 13,706 $ 3,722 $ 853 def. $ 229 def. 
Bell Aircraft Corp·-------- ------------------ 18,965 5,065 2,308 -def. 658 def. 
Boeing Airplane Co. _____ _, _______________________ 23,071 6,489 4,913 def. 1,577 def. 
Consolidated Vultee Aircraft Corp.2 ___________ 24,637 6,749 9,116 def. 2,776 def. 
Curtiss-Wright Corp.------------------ 8_9,600 24,430 33,716 de£. 8,716 de£. 
Douglas Aircraft Co.2-------------~------- 24,396 8,956 2,019 de£. 2,181 
Fairchild Engine & Airplane Corp, _______________ 1,354 716 5 5 

Grumman Aircraft Engineering Corp·---------------~- 20,814 5,714 1,499 388 
Lockheed Aircraft Corp·----\----------- 6,282 3,490 21,860 def. 10,740 de£. 
Glenn L. Martin Co:------------------------ 38,952 8,379 5,194 3,363 
North American Aviationl _____________________ _ . 28;020 7,820 6,501 • 4,001 
Northrop Aircraft3 ___ __ --- -- -- 2,363 748 439 de£. 25 de£. 

·Republic Aviation Corp. ----- 5,890 2,254 11,006 de£. 4,406 de£. 
Ryan Aeronautical Co.4 ---------------------------------------------- 1,070 350 500 300 
United· Aircraft Corp, ___________________ 26,074 12,855 4,563 def. 6,061 

- --
Total ------------------------------- ------------------------------- $325,194 $97,737 $81,591 de£. $11,684 de£. 
1Years ended Sept. 30. 2Years ended Nov. 30. 3Years ended July 31. 4Years ended October 31. 15The 1946 annual report 

has not yet been released, but AIA estimates have been included in the totals. •North American personal plane, the 
"Navion," discontinued in 1947 at reported loss of $8 million. def.- Deficit. 
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WORKING CAPITAL DEPLETION 

Decline in 1946 

RALPH V. HUNT 

Ther e is no question but that the net worth and working capital of aircraft 
manufacturers were substantially bolstered during the war. Schedule ill shows 
that the leading 15 aircraft manufacturers emerged at the end of 1945 with work
ing capital in excess of $620 million. The same data also show, however, that the 
inroads against working capital have been very great since the end of the war, 
by the dr op of $80 million or nearly 13% during 1946 alone. This decline was due 
both to the large deficits incurred and to the major additions to plant, equipment, 
and other non-current assets during the firs t post-war year. As detailed in Sched
ule IV, the amount of those properties for the same companies increased in total 
more than $50 million or 63% last year. In a number of instances, moreover, other 
large property acquisitions have occurred since the 1946 fiscal year-end, one of 
which is indicated by footnote 7 to Schedule IV. These property additions have 
been an essent ial part of the companies' conversions to post-war production, often 
the unavoidable result of the inextricable comingling of company and Government 
facilities during the war. 

Although the aggregate data indicate that cash and Government securities re
mained a t approximately the same ratio a t the end of the 1946 fiscal year as a 
year earlier, at near 40% of total cunent asset s, the total available cash dropped 
by $219 million or more than 38%. In comparison with the 40% overall cash ratio, 
moreover, there were a number of companies with cash ratios of 20%, 15%, and 
lower. A major factor, in addition to the $12 million of losses and $50 million of 
property acquisitions, causing cash drains on virtually every aircraft manufac
turer, has been the marked increase in inventory investment. The aggregate data 
show that inventories increased from near 13% of total current assets in 1945 to 
36% at the end of last year. Excluding the two large manufacturers of engines 
and propellers, the increase in inventories has been .even more pronounced, from 
14% to more than 42% of total current assets. Further analysis would show a 
similar rise in non-Government accounts receivable. In both instances, cash real
ization may be slow, and at times since the war has f allen well behind schedule 
when the airline debtors became involved in their own financial difficulties. 

Tax Problems 

Another serious working capital problem is that of taxes for the war years. We 
know of no case where an aircraft manufacturer has finally settled his income 
and excess profits taxes for the full war period. Small differences in ratios of 
taxes applied to war volumes represent large sums with great leverage when 
charged against reduced peacetime operations. Reserves in total may be adequate 
for these t ax assessment contingencies, but it is questionable whether all necessary 
charg-es have been made against workino- capital, and in any event the payment 
of additional tax assessments will represent disbursement of badly needed funds. 

The immense changes in the volume and char acter of aircraft manufacturing 
from peace to war and then back to peace have created special tax problems that 
are not found elsewhere. In addition to large volume fluctuations, there are other 
special and difficult factors, including the pr oper timing of tax deductions for 
development. costs and experimental charges, that seriously affect both the basis 
years and the tax years. These differences in the basis multiply themselves for 
each tax year against which the basis is applied. 

67 



0) 
00 

SCHEDULE II 
INTERIM OPERATING RESULTS-FIRST SIX MONTHS 1947 

(000 omitted) 

Company 
Beech Aircraft Corp. *• ---------------------------------------------------
Bell Aircart Corp·------------------------------------------------
Boeing Airplane Co. _______________________________________________________ _ 

Consolidated Vultee Aircraft Corp, _ _ -----~---------------------------
Curtiss-Wright Corp. ________________ ' -----------------------------
Douglas Aircraft Co·----------------------------------~------------------
Fairchild Engine & Airplane yorp·-----------------:----------
Grumman Aircraft Engineering Corp·-------------~----------------

d A'· 'c • Lockhee 1rcraft orp. ____________________________________________ _ 
Glenn L. Martin Co. __________________________________ _ 
North American Aviation • __________________________ : _____ _______ _ 

Northrop Aircraft --------------------------------------------
Republic Aviation Corp, ________________________________________ _ 
Ryan Aeronautical Co. ______________________________________________ _ 

United Aircraft Corp·-------------------------------------------------:--

Total ---------------------------------------------------------------------

Sales 
$ 22,386 

8,882 
10,537 
14,091 
38,687 
54,534 

N.A. 
N.A. 
N.A. 
N.A. 

11,849 
N.A. 

12,230 
N.A. 

97,330 

$270,526 

*For 9 months ended June. N.A.-Not available. def.-Deficit. 

Income 
Before Taxes 

$4,366 def. 
736 def. 

6 def. 
2,478 de£. 
5,908 def. 
6,712 de£. 
N.A. 
2,121 
N.A. 
N.A. 
3,957 
N.A. 
2,946 def. 
N.A. 

5,492 

$19,496 def. 

Income After 
Tax Adjustment 

$1,562 def. 
211 def. 

64 
770 de£. 
908 de£. 

: 752 de£. 
N.A. 

1,311 
N.A. 
N.A. 
304 

N.A. 
476 de£. 

N.A. 
3,417 

--
$ 417 

::0 
> r
-a 
J: 
:< 
J: 
c 
z 
-t 



ScHEDULE III 
CHANGES IN CURRENT ASSETS, WORKING CAPITAL, AND SELECTED ITEMS- 1945-1946 

(000 omitted) 

Working Capital Current Assets Cash Items Inventories 
1945 1946 1945 1946 1945 1946 1945 1946 

Beech Aircraft Corp.l ________ ________________ $ 10,356 $ 8,923 $ 34,479 $ 17,868 $ 15,094 $ 3,496 $13,832 $ 11,580 
Bell Aircraft Corp. ------------------- --------- 18,692 11,333 53,897 24,194 26,799 13,589 1,784 . 5,992 
Boeing Airplane Co. __ _______________________ 45,620 43,607 84,767 70,261 41,073 41,465 3,557 19,424 
Consolidated Vultee Aircraft Corp.2 __ 56,062 43,245 118,927 61,908 13,046 15,928 5,158 19,129 
Curtiss-Wright Corp. -------------------------- 138,203 110,349 339,645 193,272 177,467 111,923 28,595 29,281 
Douglas Aircraft Co.2 ______________________ ___ 64,283 58,489 132,730 82,900 46,932 28,694 8,075 36,554 
Fairch ild Engine & Airplane Corp . ____ ____ 11,740 5 15,700 {j 3,$26 5 1,703 5 

~ I co Grumman Aircraft Engineering Corp ... 19,253 18,949 87,425 34,008 30,240 17,306 12,072 11,059 
Lockheed Aircraft Corp. _________________ ______ 42,665 35,653 152,135 90,036 18,597 16,749 37,746 53,056 
Glenn L. Martin Co. ________________ ___________ 41,175 42,485 121,557 86,311 80,429 22,680 10,051 50,230 
North American Aviation 1 _____________________ 42,477 36,577 110,380 50,590 39,264 26,428 34,174 19,539 
Northrop Aircraft3 ------------------------ 4,023 3,693 16,458 6,287 3,876 1,341 378 1,923 
Republic Aviation Corp. ________________________ __ 10,035 4,708 30,201 18,956 6,417 1,547 2,376 7,727 
Ryan Aeronautical Co.4 _________________________ 3,581 3,423 13,592 5,665 . 2,167 795 1,758 . 1,741 
United Aircraft Corp. _______ ______________________ 112,197 106,976 172,989 145,346 69,029 50,107 38,976 56,878 

To tal - ------------------------------------- $620,362 $540,150 $1,484,882 $903,302 $574,256 $355,874 $200,235 $325,816 
1As of September 30. 2As of November 30. 3As of July 31. 4As of October 31. 51946 data not yet available; 1945 bal- I ;Ill 
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SCHEDULE IV 
INCREASE IN PROPERTY, OTHER NON-CURRENT ASSETS-1945-1946 

(000 omitted) 
1945 

Beech Aircraft Corp.1 ____________ $ 750 
Bell Aircraft Corp.-- 696 
Boeing Airplane Co._______________ 5,619 
Consolidated Vultee Aircraft Corp.2_______ 6,502 
Curtiss-Wright Corp. -- 14,187 
Douglass Aircraft Co.2 ---------------- 8,219 
Fairchild Engine & Airplane Corp.______________ 1,150 
Grumman Aircraft Engineering Corp,________ _ 6,283 
Lockheed Aircraft Corp .. _______________ 10,675 
Glenn L. Martin Co._________________ 16,391 
North American Aviation1 _____ " 1,553 
Northrop Aircraft3 --·------------------- 2,009 
Republic Aviation Corp. __________________ :___________ 1,727 
Ryan Aeronautical Co.4___ __________________ 498 
United Aircraft Corp._ ______________ :_____ 5,781 

Total __ · ------------------------- ----------- $82,040 

1946 
$ 1,412 

7,417 
4,004 

14,124 
27,563 
21,054 

6 

6,372 
15,642 
15,038 

4,584 
3,059 
2,595 

706 
8,8777 

$133,597 

Increase 
$ 662 

6,721 
1,6155 

7,622 
13,376 
12,835 

89 
4,967 
1,3535 

3,031 
1,050 

868 
208 

3,096 

$51,557 
1As of September 30. 2As of November 30. 3As of July 31. 4 As of October 

31. 5Decrease. 61946 data not yet available; 1945 balance has been included in 
1946 total. 7Total had increased to $29,448,000 at June 30, 1947. 

Present Situation 
The working capital figures quoted are to- the end of 1946 fiscal years only, 

which ended from nine to fourteen months ago. It is common knowledge that, 
with the continuing operating losses, cancellations of plane contracts, and other 
disappointments that have subsequently occurred, the actual present working capi
tal of not a few of the aircraft companies bas deteriorated to a far greater extent. 
The necessity for a satisfactory volume of profitable production, in order to stem 
the post-war drain .of the industry's working funds, is not a matter for deferred 
<!Ontemplation by some manufacturers, but on the contrary is an immediate prob
lem, despite the apparent adequacy of the remarning overall balances in the 1946 
financial statements. If these great losses of working capital continue, many or 
all of the companies will find themselves in most severe financial difficulties. 

I t:JCREAS I NG AIRCRAFT COSTS 

Labor, Materials, Overhead More· Than Double 

While practically all industry is confronted with an upward cost trend, this is 
believed to be more intense in aircraft than in most cases. Douglas' experience is 
undoubtedly typical: as compared with the 1936-1939 average, manufacturing 
hourly labor rates have increased 106%, tooling labor 111%, and engineering 
149%. Materials including engines and instruments have also more than ·doubled 
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despite a decline in aluminum prices. Overhead costs have increased even more 
than direct costs, a trend which we understand is common throughout the indus
try. It is difficult to account entirely for this, but it is partially due to vacation;; 
and other social privileges recently granted to employes, increased local taxatiol;l1 
and larger depreciation. Rising overhead has been due to a far greater extent, 
however, to the added ·supervision and other managerial requirements of an opera
tion that has grown in complexity, and a lessened ability of the average employe 
to direct his own efforts or set his own standards. As depreciation and taxation 
on the large war-time acquired facilities flow into periods of further reduced 
activity, the ratio of these fixed expenses to total costs will again increase. The 
depreciation problem is fUl·ther complicated by higher replacement costs, a matter 
that has been widely discussed in the press recently. 

Further, and peculiar to the aircraft industry, much of the cost increase is due 
to the fact that an airplane today bears only surface resemblance to pre-war 
models. More electrical, hydraulic, and radio equipment, cabin pressUl·ization, air 
conditioning and sound-proofing, greater instrumentation and other installations 
have multiplied costs throughout. The performance and safety featUl·es of modern 
aircraft have also been tremendously advanced, including increased speed and 
larger pay-load, longer range and greater operating economy, extensive fireproof
ing, more elaborate flight controls and navigation aids, and other refinements, all 
of which have their added costs. In both development and in manufacture, more 
comprehensive and intensive experimental and test work are performed, and even 
after a model has been introduced, continued improvements and service modifica
tions are ·carried on. 

Results of Higher Costs 

Reflecting these mounting costs, it is estimated that to design and produce the. 
first DC-9, a two-engine plane we have under consideration to replace the DC-3, 
and a type of airplane we know well, would cost fifteen times as much as the 
DC-1, the o'riginal prototype of the Douglas transport series. Allowing for dif
ferences in size, the first DC-9 would cost ten times the DC-1 cost. As compared 
with the DC-2, the first production model of our commercial series, engineering 
and tooling for the fu·st 100 DC-9 planes are estimated at twenty times more, and 
some fourteen times similar costs for the fu·st DC-3s. Again adjusting for weight 
differences, current engineering and tooling costs for the DC-9 are more than ten 
times the comparable DC-2 or DC-3 figures. Increased complexity of the product 
and lower labor productivity appear to be largely offset by greater tooling and 
improved production techniques, with the result that manufacturing costs per 
pound of airframe have more than doubled along with the increases in labor, 
overhead, and materials. 

As a further and very real indication of the financial effects of increased pro
duction costs, our present new four-engine DC-6 was priced to break even with 
the production of '200 airplanes. The price was not set until after the war, and 
allowance was made for further increases in labor and material costs. Although 
the original price has been increased from $595,000 to around $670,000, not all 
of wpich has been due to our own costs, we have now concluded that even with 
these price revisions, we have no hopes of breaking even short of 300 planes. 
Inasmuch as we have sold only ·three-fourths of the 200 airplanes originally 
planned, the last of which · are scheduled for delivery next spring, we estimate our 
loss at that time on this medel will total $20 million. It seems evident that the 
gains in working capital made by the industry during the war have become criti-
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cally necessary, and the recent losses particularly deplorable, in view of the 
higher costs of experimental and production airplanes. Financially, these unfa
vorable developments make for a greatly increasr.d need for more capital or 
profits, or both, if satisfactory performance of the aircraft industry is to be 
continued. As indicated in a following section, however, the prospect for obtain-
ing such needed capital are far from promising. · 

NEED FOR PROFITABLE VOLUME 

There has been a great deal said about the necessity of volume orders if air
craft manufacturers are to be kept in existence. We have seen no comment to 
the effect that these orders must be placed on a basis that will yield the manu-
facturer a profit. This is surely a most important point. · 

If the course should be chosen such that there are successive competitive con
tract awards, with in each case a desperate manufacturer taking unwise risks, 
there will in all probability be incurred a succession of heavy losses which, finan
cially speaking, will be worse for the industry than if there were no contract 
awards at all. \Ve do believe, of course, in properly controlled competitive bid
ding, and we do believe in the Government buying airplanes and other things on 
the most economical basis. However, competition in this situation must be used 
with real discretion. · 

DIFFICULTIES IN RAISING NEW CAPITAL 

Limited Short Term Credits 

Because of the large postwar deficits and mounting costs, steadily depleting the 
industry's remaining working capital and net worth, the industry's need for addi
tional funds is growing, at the same time its -ability to raise new capital is mea
surably and constantly deteriorating. In the short-term market there are a few 
outstanding units which have been able to arrange for commercial bank credits 
up to two or three years on prime terms comparing favorably with those ex
tended to other quality industrial compapies. We think it is clear that this short
term market has not been open, however, and is not open to certain other large 
and small aircraft companies who are in a weaker position. Even these present 
commercial credits are generally dependent upon the maintenance of working 
capital near current levels; that is, continued losses· depleting working capital will 

_ have the effect of voiding most if not all of these credit arrangements prior to 
maturity. Moreover, it is debatable on what terms and to what extent continued 
short-term credits will be available to even the stronger companies, in the event 
of further continuation of current operating deficits. 

As an indication of this trend, the stocks of even the stronger aircraft com
panies are selling at only fractions of their working capital and their net. worth. 
Douglas stock, which is approximately similar to tha't of other aircraft manufac
turers, is selling at near $60 per share, whereas its working capital and net worth 
are equivalent to $97 and $114 per share, respectively. In contrast to these dis
counts of almost 40% from working capital and 50% from net worth, a year ago 
the discount on working capital was only 20% and that on net worth only 12%. 
This widening discount between the market value and the book values with which 
the industry's stocks are regarded is a serious detriment to new stock financings. 
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.As far as we know there has been no ~new capital financing of any aircraft 
manufactuTer attempted since prior to the war. 

Investment and Market Opinion 

The following is quoted from the most recent investment opinion of Standard 
& Poors Corporation in its aircraft industry survey dated August 22, 1947: "De
spite the elimination of war adjustment outlays, generally unsatisfactory opera
tions are indicated for commercial transport builders becau-se of retarded output 
and high development expenses on new models. The depleted finances of the 
airline industry have reduced the potential demand for new commercial models 
and with development expenses high, few manufacturers are likely to make money 
in this field. Military aircraft enterprises are in a relat ively better position, but 
few will report profits because of the rising overhead costs." In an even more 
comprehensive study that the H arvard University Graduate School of Business 
Administration released in the latter part of 1943, it was stated with considerable 
foresight: "Few if any of the airframe companies are in a position to justify 
borrowing large amounts for peacetime operations. When the assurance of steady 
war contracts is gone, the margin of safety afforded creditors by stockholders' 
capital appears insufficient to permit the raising of substantial funds through 
either funded debt or normal commercial bank credit. Whether equity funds can 
be raised will depend on both the prospects for profitabili ty of operations and the 
general availability of new capital for equity financing." Subsequent develop
ments have indicated rather clearly that the Harvard review was truly prophetic, 
that there has been no profitability of operations and no general availability of 
new capital for equity financing . 

.Again the acid test of investment opinion is the market itself, and it is signifi
cant therefore that while Standard & P oor's index of all industrial stocks aver
aged 9.5 % higher in August 1947 than during August 1915, aircraft manufacturing 
stocks declined 31% during that two-year post-war period. This stock market 
situation epitomizes the feeling of the public toward the aircraft manufacturing 
companies and suggests that the public realizes that the compaines are being 
severely shaken down. . 

Obstacles to Obtain ing New Capital 

If new stock were to be sold by the average aircraft company, it would have to 
be sold somewhat under the present market, which means that any new stock
holder would acquire his stock at about half of the present worth of the assets. 
There is consequently a dilution of the present stockholders' equity. The stock
holder can truly say that he could realize more through liquidation. of the company 
than he can realize through continued holding and possible dilution of his equity. 
There has been no serious talk of any aircraft liquidation to our knowledge, but 
if aircraft companies turn to products other than aircr aft the results in the break
ing up of aviation "knowhow" are at least partly as serious as liquidatiton. The 
natural course for those who find commercial funds unavailable is to turn to Gov
ernment agencies; in our industry, this has already been done in a number of 
instances. If Government financing expands along with continued operating losses, 
however, we may find this country with a large part of its aircraft industry 
Government-owned, but without such a social policy having been intended, having 
risen only step by step. The implications of this situation, with the resulting 
impairment of product, would) in our opinion, be incalculably hf.!.rmful. It has 
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been our observation that no common. stock can be sold when the stock presently 
outstanding is selling in a recognized market at a level materially below its net 
worth. It is also most difficult under these conditions to market issues senior to 
common stock without giving conversion rights, yet conversion rights cannot bear 
any resemblance to reasonable expectations when the market discounts net worth 
so heavily. We believe it can be fairly stated that- there is no important new 
capital available to the aircraft industry so long as its operations are profitless. 

CONCLUSION 

To conclude, it is evident that the post-war financial characteristics of the air
craft industry in the aggregate have been and are losses of record proportions, 
-mounting costs, and a steady shrinking of working capital resources. These un
favorable trends have given rise to new capital needs, but at the same time they 
have discouraged and prevented new financing except for a few short-term credits. 

From the financial viewpoint, the basic requil:ement of the industry is a larger, 
more sustained volume of production at competitive prices which permit reason
able margins of profit. Without this single but important element of profitable 
volume, it is difficult to visualize any alternative other than that the industry 
will continue along its path of financial retrenchment, attempts at diversification, 
and makeshift devices in an effort, possibly a futile one in many cases, to stave 
off insolvency or bankruptcy. This is not a prospect suggesting strength in the air. 

, '.~' 
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"COSTS INVOLVED AND ORGANIZATION REQUIRED TO 
OPERATE A HEAVY BOMBER PLANT" 

SUMMARY 

The modern heavy bomber is a highly complex machine. New models re
quire 4 to 6 years to develop and cost upwards of $10,000,000. To assme con
tinued supremacy in the air extensive · research laboratories staffed by qualified 
men must continue to advance the frontiers of aeronautical science. 

A heavy bomber plant must maint"ain a minimum payroll of 13,000 employees, 
which means an annual dollar volume (based on current labor and material costs) 
of approximately $80,000,000, in order to carry on with necessary experimental 
models, produce small quantities of service test airplanes and maintain a delivery 
schedule on production models of 5 per month. This is the minimum volume which 
will permit construction at reasonable costs and provide enough projects in vari
ous stages of development ~nd pr~du~tion to sustai~ ·a well balanced organiza
tional nucle~s capable of reasonable expansion in an emergency. This level of 
production is based on the size and complexity of bombers cmrently in produc
tion. As larger bombers now in development stages go into production these figmes 
will be subject to upward revision. 

Production levels higher than the minimums proposed will result in lower unit 
costs and provide for greater expansibility. The final determination of the level 
at which heavy bomber plants should ope111-te must come from a combined con
sideration of various data and information including the current and anticipated 
needs of the Armed Forces. 

Boeing Aircraft Company, .a wholly owned subsidiary of Boeing Airplane Com
pany,. has been engaged in the design and construction of airplanes since before 
World War I and has pioneered in the development of heavy bombers since the 
early 1930's. ,J am pleased to have the, opporjunity to appear before the Presi
dent's Air Policy Commission and express my views on the above subject. 
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60,000 PARTS 

¢· A HEAVY BOMBER is one of the most complex machines ever made by man. 
A Model B-50 bomber (advanced B-29 Superfortress) currently under produc
tion in the Boeing-Seattle plant has a maximum gross weight of over 164,000 lbs. 
and contains more than 60,000 different parts, many of which are manufactured 
to close tolerances. It is operated and controlled by hundreds of precision ·instru
ments, each of which must be capable of functioning perfectly in temperatures 
ranging from 65° below zero, Fahrenheit, up to 160° above zero, and at altitudes 
ranging from sea level to 40,000 ft. above sea level. It is powered with four 28-
cylinder engines developing 3,500 horsepower each and is equipped with 16' 9" 
reversible pitch propellers. It has a supercharged cabin. It is equipped with radio, 
radar, and automatic gun fire control. It has a maximum fuel capacity of 10,000 
gallons and a maximum bomb load of 20,000 lbs. This is the machine that must 
be designed for quantity production. 

THE DEVELOPMENT OF A NEW HEAVY BOMBER 

To appreciate · the costs involved and the organization required to operate a 
heavy bomber plant it is necessary to understand the time and effort required for 
research, development and testing to place a new heavy bomber in production. 
The B-29 Superfortress specification was set up in 1939 . after two years of pre
liminary study. In 1940 actual design and construction was started on an experi
mental model. The first flight was made in 1942 and even under the pressure of 
war time needs the B-29 was not available for combat service until 1944, five 
years after agreement on specification. 

So much for the time. Now what about the effort? On the experimental XB-
29's a total of 1,433,000 direct engineering man hours were expended. By the end 
of 1944 (the year in which the first B-29 went into combat) another 4,850,000 
engineering man hours had been expended. All during the war additional engi
neering man hours were expended in further developments and improvements. 
We are currently constructing an advanced Model B-50C prototype which will 
further improve the performance of the current production model and this will 
also require many additional engineering man hours . . This expenditure of engi
neering manpower is in part due to continuing efforts, encouraged by the Army 
Air Forces, to reach for the ultimate in the performance of military airplanes. 

To facilitate the research, development and testing required to attain the de
sired performance, laboratories have been maintained in the fields of electronics, 
acoustics, air conditioning, aerodynamics, plastics, eleotricity, structural test, 
propulsion, mechanical equipment and flight t est. Each of these laboratories is 
staffed with men having years of experience in their respective fields. Progress 
in the aeronautical sciences, which was rapid even in peacetime, was greatly 
stimulated by the war and today we are on the threshold of many new develop
ments, particularly in the transonic and supersonic fields. 

As the science advances and the airplane becomes larger and more complex, 
costs and the required research and development increase out of all proportion to 
the increase in size. This is well illustrated by a comparison of costs between the 
first B-17 and the first B-29. The first Model 299 (prototype of the B-17 Fortress) 
required 150,000 engineering man hours and was constructed at a total cost of 
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$660,000. The first three XB-29 airplanes required 1,433,000 engineering man 
hours and were constructed at a total cost of $8,850,000. (One XB-29 would have 
cost approximately one-half this amount.) 

COST OF OPERATION AND ORGANIZATION REQUIRED 

The operation of a h eavy bomber plant cannot be carried on successfully below 
a certa·in minimum level if it is expected to meet the following objectives : 

1. Develop the world's best heavy bombers. 
2. Produce such heavy bombers in production qna~tities at a reasonable cost. 
3. Maintain a plant containing the necessary facilities and an organization 

consisting of all the necessary skills capable of reasonable exp ansion in 
time of emergency. 

We assume that it is the desire of all concerned to meet these objectives. It is 
the considered judgment of the management of the Boeing Airplane Company 
that these objectives cannot be attained with respect to a heavy bomber plant 
unless it can maintain a minimum employment of approximately 13,000 employees. 
Expressed in terms of dollars (based on current labor and material costs ) this 
represents an annual volume of approximately $80,000,000. These figures are 
predicated upon the size and complexity of heavy bombers such as the B-50 now 
in production. ·Much larger bombers are already in design and mockup stages, 
and as actual -construction of experimental and production models gets underway, 
these figures will require substantial upward adjustment. The more p ertinent 
data and facts upon which the foregoing figures are predicated are set forth in 
succeeding paragraphs. 

ANNUAL PRODUCTION 

Based on current contracts, the $80,000,000 would permit the following annual 
·production expressed in terms of airplanes (exclusive of engines, propellers and 
other government furnished equipment) : 

2 Model XB-47 experimental jet bombers (includirrg spares) 
10 Model YC-97 military cargo and transport airplanes (in

cluding spares) ------------------------------------- ------ -----------------------
60 Model B-50 bombers (including spares) --"-~-~--------- --- ----------- --

Sundry spares and miscellaneous ________________________________ ________ _ 

72 

$10,500,000 

20,360,000 
48,460,000 

680,000 

$80,000,000 

This output would require approximately 13,000 employees, divided between 
factory direct labor employees, indirect labor employees, and engineering em
ployees as follows: 

Direct labor ---- --------------------------------------------------------------------------------- 7,000 . 
Indirect labor --------- ----- ---------------- ------------ --------------------------------------- 4,500 
Engineering ------------------------------------------------------------------------------------------ 1,500 

13,000 
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Each employee works approximately 1,800 hours per year after allowing for 
vacation, sick leave and normal absenteeism. The 7,000 direct labor employees 
would be the equivalent of 12,600,000 man hours per year. Again based on cur
rent contract estimates these man hours would be expended as follows: 

2 Model XB-47 
10 Model YC-97 
60 Model B-50 _ ____ _ 

Miscellaneous ----- -------- ------- -

72 

SURPLUS UTILIZATION 

1,750,000 
3,550,000 
7,000,000 

300,000 

12,600,000 

The figures presented above are not hypothetical but are approximated from 
actual current contracts. The man hours and dollar values for the ten Model 
YC-97's are abnormally high for the reason that three different models (YC-97, 
YC-97 A, and YC-97B) are involved. This is not usual for a service test order. 
Conversely, the man hours and dollar values for the sixty B-50's are low due to 
the utili7.ation of B-29 war surpl1s pm·ts and a semblies. Tbe.c;e devi<~tions · from 

what might be considered a normal situation substantially offset each other and 
do not affect the conclusions drawn from the data presented herein. 

The above tabulations represent one experimental contract for 2 airplanes, one 
service test contract for 10 airpla'!J.es and one production contract for a quantity of 
60 airplarJ.es. This is not an uncommon sequence in the procurement of · heavy 
bombers. First there is an experimental contract involving 2 or 3 airplanes. If 
the experimental bombers prove successful they are frequently followed by a 
service test contract for a quantity of 10 to 13 airplanes which provides the 
Armed Forces with a small quantity to test the model in service operations. The 
next step is a limited production contract for some larger quantity. In some 
instances an experimental contract may be followed directly by a limited pro
duction contract, particularly if an emergency does not warrant the intermediate 
step. · · 

EXPERIMENTAL MODELS · 

The schedule showing volume of business required includ~s 2 XB-47 experi
mental jet bombers at a cost of $10,500,000. These experimental bombers will not 
be completed in one year. This is merely illustrative of the minimum that should 
be expended annually on experimental models. A heavy bomber plant should be 
working on two or three experimental models in various stages of development at 
any one time. Actually the Boeing-Seattle plant in addition to constructing the 
XB-47's is presently constructing a new Model B-50C prototype and. has under 
development in preliminary stages a new Model XB-52 he&vy bomber. The Com
pany is also doing extensive eXperimental work for the Armed Forces in such 
fields as guided missiles, turbo jet engines, ram-jets and high altitude flight test
ing. During the year 1947 the Boeing-Seattle plant will expend well in excess of 
$13,000,000 on strictly experimental contracts. The proposed average annual ex
penditure of . $10,500,000 on experimental models is an .absolute mrnimm;n-figure 
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for a heavy bomber plant if it is to have a reasonable chance to continue to de
velop the world's best aircraft. 

The second item in the tabulation of annual dollar volume required is 10 Model 
_ YC-97 airplanes. These airplanes are a cargo and transport version of the B-29- , 

B-50 heavy bomber type. Again we point out that these planes would not all be 
· produced in one year. This· simply indicates the minimum yearly equivalent which 
is required in this second phase of procurement of heavy bombers. For each ex
perimental bomber that proves meritorious a service test contract or a production 
contract for a limited number of airplanes should follow. This permits the in
corporation of improvements indicated during flight tests and provides the Armed 
Forces with a sufficient quantity to test the model in service. It would be short
sighted indeed to spend money developing a new experimental bomber and then 
fail to follow through with a contract for additional quantities if the experimen
tal model was successful in meeting advanced requirements of national defense. 

MINIMUM RATE 

That brings us to the third item included in the tabulation of minimum volume 
required, which is a quantity of 60 Model B-50 bombers. A quantity of 60 per 
year means a delivery rate of 5 per month. When it is remembered that we were 
delivering B-29 bombers at a rate of 160 per month during the war, and were pre
pared to accelerate deliveries up to 200 per month, the suggested minimum r ate 
of 5 per month seems low indeed. This is the veiy minimum rate at which Boeing
Seattle can turn out heavy bombers at anything like a reasonable cost and main
tain a balanced ·organization of the required skills available for reasonable expan
sion in time of emergency. 

On production contrac.ts, quantity has a very important bearing on all major 
elements of cost. These major elements are: 

Engineering direct labor 
Engineering overhead 
Factory direct labor 
Manufacturing overhead 
Materials 

The effect of quantity on each of these major elements is discussed in separate 
paragraphs below: 

Engineering Direct Labor 

With respect to that portion of engineering direct labor which represents de
sign and development, it takes substantially as many man hours for one airplane 
as for a hundred. That portion of engineering which represents production draw
ings and liaison work with the manufacturing department does vary with quantity 
produced, although not in direct ratio to the increase in quantity. Referring again 
to the B-50 bomber contract to illustrate the effect on unit costs of engineering 
direct labor, the engineering man hours required on the first 60 B-50's is estimated 
at 1,224,000 or an average of 20,400 hours per plane. For the next lot of 73 
B-50's, engineering man hours are estimated at 227,000, or an average of 3,100 
hours per airplane. This is less than one-sixth of the average for the first 60. 
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Engineering Overhead 

Engineering overhead varies almost directly with engineering direct labor, and 
quantity would have substantially the same effect on unit costs for engineering 
overhead as it has on engineering direct labor. 

Factory Direct Labor 

F actory direct labor divides itself into three main categories. The 7,000,000 
man hours required to build the 60 B-50 bombers is divided into these three cate
gories as follows: 

Developmental labor 
Tool labor ____ _ 

Production labor 

325,000 
935,000 

----- 5,740,000 

7,000,000 

Developmental labor represents primarily the shop labor required for the con
struction of mockups and tests. The total hours required remains substantially 
the same regardless of quantity, with the result that unit costs decrease rapidly as 
quantity increases. The 325,000 hours set forth above covers 60 airplanes, an 
average of approximately 5,400 hours per airplane. The estimated developmental 
man hours for the succeeding 73 airplanes is 73,300, or an average of approxi
mately 1,000 hours per airplane. 

FACTOR OF QUANTITY 

The effect of quantity on tooling labor costs is somewhat different, although the 
cost of tooling labor does decrease per unit as quantity increases. The quantity 
of airphines to be constructed determines the type of tools and jigs as well as the 
extent to which it is economically practical to tool. In building one or two ex
perimental airplanes the tools and jigs are of a very temporary nature and many 
parts are constructed without benefit of special tools. If the quantity to be pro
duced is from 10 to 15, certain additional tooling would be required, but most of 
the so-caHed experimental tooling would be utilized. As the quantity is increased 
beyond this point the experimental tooling becomes entirely inadequate and more 
permanent tools are required. As the quantity reaches 50 to 75 more extensive 
tooling is required, and while still not ·wholly adaptable to war time production· 
volumes, the greater proportion of the tooling would be suitable for use in 
accelerating production schedules. The estimate of 935,000 tooling man hours for 
the 60 B-50's compares with an estimate of 432,000 tooling man hours for the 
additional quantity of 73. 

The effect of quantity on productive labor man hours follows a fai.J:ly uniform 
pattern. The rate of improvement resulting from experience and repetitive opera
tions varies somewhat as between models but generally speaking follows wh_at is 
frequently referred to as an 80o/o improvement curve when plotted on log-log 
paper. The estimated productive labor man hours on the 60 B-50's totals 5,740,000 
or-an average of 95,800 hours per unit . This same figure when plotted on our nor
mal improvement curve would give the following average man hours for varying 
quantities: 
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Quantity 
10 
20 
30 
40 
50 
60 
70 
80 
90 

100 

Average 
Man Hours 
Per Unit 

158,700 
131,800 
117,500 
108,000 
101,200 

95,800 
91,500 
87,800 
84,800 
82,100 

Reduction in 
Unit Averages 

26,900 
14,300 

9,500 
6,800 
5,400 
4,300 
3,700 
3,000 
2,700 

(See Appendix A for graphical presentation) 

RATE OF REDUCTION 
It will be noted that the average man hours per unit decreases very rapidly at 

first, but as the quantities go up to 60 and above the rate of reduction is less 
pronounced. We believe the above tabulation in itself indicates the desirability 
from a cost standpoint of keeping production quantities above 60. 

MANUFACTURING OVERHEAD 
Overhead costs, ' which in the aircraft industry are normally expressed as a per

centage of direct labor dollar costs, vary as the volume of direct labor varies. 
The percentage of course increases as the volume of direct labor decreases because 
certain fixed charges such as depreciation, taxes and insurance remain fixed and 
most of the other overhead expenses do not decrease in proportion as direct labor 
decreases. A good example of this is production planning and control, which is 
one of the larger items of overhead expense. It takes substantially as much work 
to plan the production of parts for 30 airplanes as for 60 and since the direct 
labor required is less the overhead ratio is necessarily higher. 

A study of all overhead functions indicates that with a total employment of 
13,000, which provides for 7,000 direct labor employees, our overhead rate should 
be approximately 130% of direct labor. With a lesser or greater number of em
ployees the ratio of overhead expenses to direct labor dollars would increase or 
decrease approximately as indicated by the following tabulation: ,, ... 

Total 
Employees 

4,600 
6,400 
8,200 
9,900 

11,500 
13,000 
14,400 
15,900 
17,400 

Direct Labor 
Employees 

2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

10,000 

Overhead 
Percentage 

213.0% 
174.0% 
153.5% 
143.0% 
135.5% 
130.0% 
125.0% 
120.5% 
116.5% 

(See Appendix B for graphical presentation) 
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Percent 
Reduction 

39.0% 
20.5% 
10.5% 

7.5% 
5.5% 
5.0% 
4.5% 
4.0% 
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Again we believe the economic soundness of operating at levels above the sug
gested minimum of 7,000 direct labor employees is apparent. We call attention to 
the fact that as quantities decrease there is a twofold effect on unit costs as to 
the labor and overhead elements. The number of man hours per unit increases 
?-Dd the rate of overhead which must be applied to the increased man hours also 
mcreases. . .J 

MATERIALS 
Material costs are not affected as appreciably by quantity as are the other costs, 

although many of the special purchased equipment items are influenced to ap
proximately the same extent as our own costs, and for substantially the same 
reasons. 

INCREASED QUANTITY, WITH REPEAT ORDERS 
If the procurement agencies place a repeat order for substantially identical air

planes in time to permit continuous product ion in assembly operations many of 
the cost advantages of a larger quantity order are preserved. This means that an 
increased number of airplanes could be produced at the same level of operations. 
For example, on a repeat order following an original order for 60 airplanes we 
could produce in the neighborhood of 80 to 85 airplanes with the same employ
ment and for the same cost. 

NUMBER OF CONTRACTS REQUIRED FOR 
STABILITY OF EMPLOYMENT 

It is necessary for the Boeing-Seattle plant to be working on 6 to 8 contracts 
in various stages of completion in order to have reasonable continuity of work for 
all departments. For example, the actual building of the airplane structure is 
divided into four main subdivisions of tool f abrication, parts fabrication, sub
assembly and final assembly. When constructing relatively small quantities such 
as we are now talking of, the parts fabrication is substantially completed by the 
time sub-assembly gets well under way. Similarly sub-assembly must be well 
along before final assembly can make any real progress. Unless a new model or an 
additional quantity of an old model is released every four to six months, violent 
fluctuations in employment in any one department are bound to occur even 
though the total fluctuations within the plant might not be great. The minimum 
employment must be a fairly stabilized one, even within departments, in order 
that a nucleus of all skills will be available for quick expansion in an emergency. 
This also helps to keep costs within reason, since the hi.J:ing and training of new 
employees is very costly. This stability of employment requires a minimum of 6 
to 8 contracts and this minimum number of contracts again points to a minimum 
annual volume of $80,000,000. 

RESEARCH AND DEVELOPMENT EXPENSES 
NOT COVERED BY CONTRACT 

Previous statements have been made on the cost of research and development 
particularly as it relates to contracts for experimental airplanes. The Boeing 
Company in its endeavor to maintain high standards of performance and also to 
be in a position to undertake the experimental work requested by the Armed 
Forces spends substantial sums for basic research and development which are not 
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specifically covered by contract. Each year the engineering department submits 
a proposed budget together with a list of the proposed research projects to the 
Board of Directors for approval. For the year 1947 the Board of Directors ap
proved a budget of $1,000,000 to be expended by the engineering department on 
such work. This· not only emphasizes the importance which the Boeing manage
ment places on research but also points to the necessity for a substantial volume 
of business to make this possible. 

EFFECTS OF COMMERCIAL BUS I NESS 
With respect to the minimum requirements for employment and volume of 

business, it is pointed out that commercial contracts for large transport planes, 
if properly coordinated and timed with military contracts, will help to provide the 
organization nucleus required, to maintain overhead costs at reasonable levels, and 
to carry some part of the research ana development load. On the other hand, 
commercial contracts will not be a substitute for the research and development 
that relates solely to military weapons, not for the most of the cost advantages 
that accrue with quantity procurement of heavy bombers. In the overall picture 
commercial business has never been stable enough to hold together our aircraft 
industry. 

COMPARATIVE COSTS-PREWAR VS. 1947 
In 1940 our average labor rate was $0.814 per hour and our overhead repre

sented 72.4% ~thereof, so that for each direct man hour our total cost was $1.403. 
Today our average labor ;rate is approximately $1.40 and our overhead is ap
proximately 125% so that for each direct man hour our cost is now $3.15 or 
approximately 2% times as much as in 1940. Labor and overhead represent ap
proximately two thirds of the total cost on military contracts. Materials and 
subcontracted parts have also increased materially in price. It is obvious there
fore that a volume of $80,000,000 in 1947 is comparable to something less than 
half that amount in prewar years. This increase in price levels when considered 
in conjunction with the increase 'in size and complexity that has taken place dur
ing this interval makes the required $80,000,000 volume more readily under
standable. 

CONCLUSION 
It has been the primary purpose of this statement to show the very minimum 

levels at which a heavy bomber plant can oper~te and (a) carry on with the 
necessary research and development to provide the Air Forces with replacement 
bombers of superior design and performance, (b) avoid unreasonably high costs, 
and (c) maintain a stabilized organizational nucleus available for reasonably 
rapid expansion in an emergency. No consideration has been given to such factors 
as the number of heavy bombers needed by the Armed Forces or the actual rate 
at which the heavy bomber plants will be expected to expand in an emergency. 
From the data presented herein it is obviou~ that still lower unit costs would 
result if quantities were increased above minimums indicated. Also a larger 
organization would be more expansible assuming it was a stabilized and well
rounded organization. 1'he final determination of the levels at which our heavy 
bomber plants should be producing-must result from a combined consideration of 
data of the type contained herein with other information such as current and 
anticipated needs of the A.rnied Forces. 
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HFECT 0~ QUANTITY ON PRODUCTIVE LABOR MAN HOURS 
(lUIMATEPIWIIII.Mli'P.OPUtTIVI IASOit MAN HOUR$ 1'0111. VAII.IOU.S CONTIII.AtT QUAKTITIES) 

}41AV'f l:toMIUP.S OF Tllf a·50 TYPE 

u.~ooo 

200,000 

18DjOOO 

u,~ooo 

~ li<>1000 
~ 
\ ;:) 

0 
:::t \ :z 
i 120,000 

1'\ ! 

' 
lA 
< 
-' 100,000 ....... ... I'-> i"-

: 
~ ~ u r---.. :::» ~000 ... ·-.. --0 -· lit R[t:oMM£ND£p -~---... 

MINIMUM 
{,0,000 

. 
40,000 

zo,ooo 

0 
10 1.0 3Q 40 50 60 10 80 90 100 110 lllO 130 1+0 150 160 070 

QUANTITY OF AIRPI.ANES P ER CONTRACT 

fT C:o. - S 'PT· lt41 

87 



WILLIAM M. ALLEN 

RELATIONSHIP· OF 
OVERfUAD PERCENTAGE TO NUMBER OF DIRE-CT LABOR E-..PLOYEES 
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GUY W. VAUGHAN 

"MAJOR PROBLEMS AND TIME ELEMENTS IN EXPANDING 
THE AIRCRAFT INDUSTRY IN WORLD WAR II" 

SUMMARY 

1. The problems besetting Curtiss-Wrigb_t in its efforts to expand for World 
War II are cited as representative of those encountered by the entire aircraft 
manufacturing industry. 

2. This experience indicates two major and fundamental shortcomings in the na
tional aviation policy-the lack of a clear concept of the aviation industry's 
functions in peace and war; the lack of a workable plan to achieve the most effec
tive use _of th.e specialized talents and physical facilities of the industry. 

3. These shortcomings suggest the aviati~n industry should be organized and 
maintained, as the primary source for the design and development of aircraft and 
their components. Thus it should: 

a. In time of peace, maintain continuity of production in quantity sufficient 
to enable it to design and develop the most effective and economic -tools for 
primary mass production at the earliest possible date. 

b. In time of war, while producing to its fullest capacity, serve as the source 
of supply not only for the basic designs of aircraft which will be needed 
immediately; but also as source for the design of specialized patterns, tools 
and fixtures with which qualified manufacturers outside the aviation indus
try could most rapid!~ get such aircraft in full mass production. 

4. With this concept of the aircraft industry's functions, a plan could be pro
jected for harnessing additional industries for the, rapid and efficient mass pro
ductiol). of aircraft. Not only would this provide for the mass of airpower 
needed immediately, but also allow the specialized talents and facilities of the 
aircraft industry to be concentrated on ther ilevelopment and initial production 
of the aircraft necessary to maintain that . airpower. 

5. Lacking this proper concept. and a plan based upon it, the best that could 
be expected wou!d be a repetition of the chaotic conditions encountered in pro
ducing aircraft for World War II. Never again will there be three years to over
come the obstacles encountered in mass producing by trial imd error. 

6. Materials, methods and manpower are the three essentials of any plan for 
defense expansion. Special significance is attached to manpower if Russia is to be 
our enemy because subversive elements could cause unprecedented delay in 
industrial centers. 
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¢ C~nss-Wmou:~~~~:. :~:~R~::~:ouping of "mru aiTocaft 
companies, is one of the few manufactur ers in the aircraft industry whose ex
perience dates back through both wars. 

H aving maintained a continuity of production thr ough its various units which 
survived the drastic conditions besetting the industry after the first World War, 
it was called upon to undertake certain experiments with regard to policies and 
programs for World War II. 

Thus, i ts experiences in the prepara tion for and dm·ing th"e last war are, in 
fact, a composite of those encountered by the entire industry but compounded in 
our case by the magnitude of the assignment which made Curtiss-Wright the 
nation's largest producer of aircraft and their components. 

ROOSEVELT PROGRAM 
Prior to the entry of the United States in to World War II, Curtiss-Wright was 

first called upon to expand its production of aircraft, engines and propellers for 
.allied na tions. When President Roosevelt called for his expanded program in 
:1940, we were asked to provide for the mass production for the United States of 
the following: 

6 types of airframes 
4 types of engines 
5 types of prop ellers 

As a result of the condition in which the industr y had been maintained between 
'Wars, neither Curtiss-Wright nor any aircraft company had f acilities adequate for 
tthis production and it was necessary to enlist outside companies. 

From the outset we e:ll:perienced considerable difficulty in finding suitable com
panies with adequate facilities who were int erested in subcontracting or taking 
ilicenses. 

EXPANSION PROGRAM 

"In order to live up to the task assigned us, we were, therefore, required to lay 
rout an expansion program starting from our four plants and ultimately resulting 
in the operation of 17 plants in 10 localit ies. Our employment grew from 14,000 
lin 1940 to 181,000 at the peak of the war. The square footage in our manufac
.turing plan ts spread f r om 1,971,000 a t the beginning of 1940 to a total of 
:24,963,000 square feet in 1944. 

This required that Curtiss-Wright: 

1. Expand four plants. 
:2. Build eight plants. 
:3. Lease five additional plants. 
'4. Construct and operate two modification centers; one at Buffalo, N. Y., ~nd 

the other at Columbus, Ohio. 
:5. Train over half a million employes in order to maintain a sufficient number 

to do the job required of us, in the face of a constant labor turnover. 
r6. Provide college courses for approximately 1,000 women who were necessary 

to replace engineers who were drafted. 
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7. Train an organization of 2,000 people tor the plitpose o1: maintaining liaison 
with licensees and, in turn, training their personnel as well as that of sub
contractors to meet the higher standards of the aircraft industry. 

8. Subcontract to approximately 2,000 companies. 
9. License ·9 companies. 

10. Provide approximately 1,000 trained technical representatives in foreign and 
domestic operating areas to instruct in maintenance of products. 

WAR PRODUCTION 

Under this program, Curtiss-Wright produced a total of 142,840 engines, 
146,468 propellers and 26,269 airplanes in its own plants. 

In addition, under licensees it produced 136,919 engines and 1,134 airplanes. 
In dollar volume, Curtiss-Wright during these five years delivered to the armed 

forces, airplanes, engines and propellers valued at over five billion dollars- the 
largest contribution to the war effort by any single aircraft company. 

Our experiences in World War II, largely confirming the earlier lessons of 
World War I, emphasizes two major and fundamental shortcomings in our na
tional policy: 

1. The lack of a clear concept of the proper function of the aviation industry 
in peace and in war. 

2. The lack of a workable plan to achieve the most effectiv~ use of the talents 
and physical facilities of this one industry upon which the country is most 
dependent for its defense in war and its security in peace. 

These two factors are fundamental to the ultimate purposes for which this 
Commission was created. 

Until a proper concept of the industry is understood, there can, obviously, be no 
workable plan. · 

PRIMARY SOURCE 

The aviation industry should be organized and maintained as the primary 
source for the design and development of aircraft and their components. Thus, it 
should: • 

In time of peace, maintain continuity of production in quantity sufficient to 
enable it to design and develop the most effective and economic tools for primary 
mass production at the earliest possible date. -

In time of war- while producing to its fullest capacity- serve as the source 
of supply not only for the basic designs of aircraft which will immediately be 
needed; but also as a source for the design of specialized patterns, tools and fix
tures with which qualified manufacturers outside the aviation industry could most 
rapidly get such aircraft in full mass production. 

INITIAL PRODUCTION 

With this concept pf the aircraft industry's functions, a plan could be projected 
for harnessing additional industries for the rapid and efficient mass production 
of aircraft. Not only would this provide for the mass of air power needed im
mediately, but also allow the specialized talents and facilities of the aircraft in-
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dustry to be concentrated on the development and init ial production of the 
aircraft necessary to maintain that air power. 

Lacking th ese two things - this pr oper concept and a plan based on it - the 
best we could e:xpect would be a r epetit ion of the chaotic conditions that we 
encountered in pro ducing a ircr aft for World War II. 

I say this is the best we can expect. I think it extremely unlikely we would 
ever again have three years to overcome the obstacles encountered in mass pro
duction by trial and error. 

The r esul t ing problems which detracted from the essen tial job of production 
and added immeasurably to the cost of World War II were countless. A few are 
so illustr a tive of the conditions that prevailed throughout the industry in the 
absence of a plan and a proper concept, I should like to outline them br iefly. 

"TYPING" PLANTS 

In many instances, the r equirement for the placing in production of more than 
one type of airplane in a plant created gr eat confusion on the par t of the entire 
personnel. By spreading the r esponsibili ty over several types, serious inefficiency 
was inevitable and resulted in excessive costs and serious delays in production 
schedules. 

In general, experience proved it most effective to "type" a plant with one 
design, thus affording the opportunity for all concerned to concentrate on this 
one type and produce with the greatest efficiency and results. 

Designs in process should obviously be continued in the established plant of the 
prime contractor until completed and tested for service. Ini tial design and pro
duction changes should be worked out in the prime contractor's plan t prior to 
releasing it to other plants for manufacture. 

ENGINEERING FOR MASS PRODUCTION 

Because of the depleted state in which the aircraf t manufacturing industry was 
maintained in the period between the wars, staffs were undermanned and lacked 
experience to engineer for mass production. 

Salary stabilization, due to its inflexibility, seriously interfered with the efforts 
of the aircraft manufacturing industry to attract qualified personnel from peace
time industries. Although some persons hesi tated to give up employment in nor
mal peacetime industries for what thev believed were temporary war jobs in -the 
aircraft industry, the greatest single i actor of influence was the wage and salary 
differential in the aircraft industry when wages and salaries were frozen. 

The pay scale in the aircraft manufacturing industry had always been lower 
than those in several other major industries. When freezing came, the aircr aft 
industry was trapped at a level that left it with relatively poor-paying war jobs. 
Naturally, war-job seekers jumped into industries with salary levels frozen far 
above the aircraft industry rates. 

DESIGN AND PROCUREMENT OF EQUIPMENT 

The problems encountered by manufacturers in attempting to procure produc
tion equipment and materials indicated a reluctance on the part of the government 
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to delegate authority to individuals empowered to issue orders for materials and 
tools for those contractors who had immediate production sch edules to meet. 

The manufacturer was constantly improvising specialized tools because the 
sources and availability of specialized tools and equipment had never been cata
logued. Also, delays of as much as 14 to 30 months occurred in the procurement 
of certain important items needed for production. 

The shortage of tool designers, tool makers, and tool production capacity was 
one of the most serious related problems and compounded the basic difficulty. 

PLANT CONSTRUCTION AND INSTALLATION 
OF EQUIPMENT 

Lack of early provision by the government for adequate priority control left the 
plant construction contractor unprotected and resulted in his experiencing many 
delays in obtaining labor and delivery of building installations items. 

EXPANDING MANAGEMENT AND SUPERVISION 
The nucleus of trained personnel at the outbreak of the war was only that which 

could be economically justified and supported by the peacetime level of the air
craft industry. It proved to be wholly inadequate, and the level is relatively 
worse today. 

Although promoting "from within" is a healthy and successful policy of in
dustry in normal times, the unusual demand for expansion and multiplication of 
management and supervisory groups required additional key personnel of exten
sive experience which had to be secured from the outside. Naturally, because of 
the previously mentioned" salary stabilization policy, the industry was h andi
capped in its efforts to get this outside help. 

Branch or new plants located ' at points ·distant from the prime contractor's 
main p lant, placed an unusual load on the prime contractor's management, execu
tive and supervisory p er sonnel. Maximum utilization of personnel can only be 
obtained by limiting activities of personnel to one geographical location. 

EMPLOYMENT PROBLEMS 
The most serious employment problem enc9.1J:ritered by the aircraft industry 

reflects the serious lack of an adequate system of vocational training in the United 
States. The ratio of mechanically trained to non-mechanically trained youths of 
today is so far out of line with the requirement of industry for war and personnel 
for the armed forces that it constitutes a real hazard. 

The lack of a well-integrated system providing for apprenticeship courses, 
properly sponsored, contributed further to the personnel problems of the industry, 
p articularly with regard to the shortage of skilled labor such as toolmakers and 
die sinkers. 

MATERIALS 
The lack of proper stockpiles of critical materials and the corresponding lack of 

adequate equipment for their processing, in many instances, became the limiting 
facter in the acceleration of production. 
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The priority system for material procurement was inadequate and ineffective, 
resultin-g in large unbalanced inventories. The Controlled Material Plan attempted 
to correct th is but the administration of the plan never grew up to the job at 
hand . Possibly, if war had continued, the C.M.P. migh t have been the solution. 

TRANSPORTATION OF SUPPLI ES 
Due to the lack of a supporting system of r apid transportation, serious produc

tion line delays were often caused by the slow movement of materials. The manu
facturer had to rely on ground and water transpor tation at t imes "when minutes 
meant hours." Provision of a supplementary system of air cargo for essential 
materials was needed and could have appreciably reduced material and parts 
delivery delay problems. 

SUPPLIERS, SUBCONTRACTORS, LICENSEES 
The absence of a practical plan for the allocation of suppliers, subcontractors 

and licensees resulted in a scramble among pl'ime contr actors to tie up available 
facilities, at a considerable cost of time and money. Licensees and subcontractors, 
properly chosen and allocated prior to the expansion program, could have relieved 
the prime contractor of many of the problems that arose from the necessity for 
expanding his own facilities. · -

Under the system that existed, the demands of expansion on the prime con
tractor's executive and supervisory personnel seriously weakened his organization. 
Adequate licensees would have supplied the opportunity to have them absorb a 
large portion of the work r equiring specialized skills. 

The lack of a uniform t ype of subcontracting contract, approved by government 
and industry, caused too much bickering between prime manufacturer and 
prospective subcontractors, and resulted in lengthy delays in getting subcontracts 
signed and executed. 

INEFFICIENCY AND CONFUSION 
The delay in government agencies making decisions and, on ce made, to issue 

effective authority to take action on these decisions, proved to be a serious source 
of delay . Inestimable time and money was lost by the practice of calling un
necessary conferences to reach decisions that should have been rendered by one 
officiaL 

As an instance, it took four months to obtain a decision on the construction of 
a new plant and three months additional to get the authority to begin ~n
struction. 

The lack of a standard system of methods and procedures covering the r ela
tionships between contractors and government agencies added appreciably to the 
confusion. 

Lack of proper timing on delivery schedules of Government Furnished Equip
ment and other components to the prime contractor created overages or shortages 
imposing a tremendous burden on his warehousing, dispatching and production 
personnel. This frequently resulted in installing a part on the airplane after 
assembly instead of installing it on the production line. 
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The requirement that contractors must seek bids for materials and subcontract
ing work and then do business with the lowest bidder often led to extravagances 
far greater than those the require-ment was designed to eliminate. In practice, this 
often meant that the contractor was forced to do business with organizations 
which he knew from the start were not in any way qualified. As a result, he often 
spent more time and money expediting the items or repairing them than if he 
had been allowed to pay a slightly higher price in the first place. Cost inspectors 
at the local level, many of whom were inexperienced or incompetent, should not 
have been allowed to interfere with the contractor's practical experience on the 
selection of material sources. 

STABILITY OF EMPLOYMENT 

The history of "ups" and "downs" in the aircraft manufacturing industry bas 
marked it as a business where tenure of employment is uncertain. As a result, 
the recruitment of employes, p articularly in the skilled crafts, has always been 
handicapped. 

Because of this, the highly specialized engineering, tooling and factory groups 
that the industry can train and retain continuously represent only the nucleus of 
a manufacturing organization. 

This special status of these groups must be recognized in time of war and 
these men must not be drafted out of their jobs if the industry is expected to 
establish and direct a vast and complex national organization for the mass pro
duction of aircraft. 

CONCLUSIONS 

The experience of the aircr:'!ft manufacturing industry in World War II demon
strates these two essential shortcomings in our national policy with regard to 
aviation- the lack of a proper concept of the industry's function in peace and 
in war; and the lack of a sound long range program based upon such a concept. 
Had it not been for the fact that t]le delaying action of our allies gave us more 
than two years to prepare for World War II, the contribution of American air 
power could not have been what it was. Considering the conditions under which 
it operated, the accomplishments of the American aircraft industry were 
miraculous, but it was a man-made miracle ·orged with hastily acquired tools and 
trial and error mass production. Never again will the nation have the time. Even 
a well established plan for war expansion is not enough. There will be no time 
to prepare- only time to fight. And that means an air force in being at all 
times, · with sufficient production to maintain that air power. 

Any adequate plan for defense expansion must be based upon full consideration 
of the three essential elements of materials, methods and manpower. 

There are times when one of these elements may assume special significance. 
At tbe p resent time for instance, special consideration must be given manpower 
because of the nature of our potential enemies. If Russia should be an enemy, the 
subversive elements in this country could cause unprecedented delay in any pro
duction program in industrial centers. 

With a comprehensive long range plan, and production adequate to sustain it, 
the aircraft manufacturing industry can assume with confidence its full respon
sibility as the primary element in the nation's defense in war and security in 
peace. 
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,J, H. KINDELBERGER 

"PROBLEMS OF A RAPID EXPANSION OF AIRFRAME 
PRODUCTION IN A FUTURE WAR" . 

¢ I HAVE ~EEN "~'::~~:~~:~~:n~~~~~gR:h: pmhl<m' of a mpid 
expansion of airframe production in a future war.'' At the outset I wish to express 
to the Commission my appreciation of this opportunity to present my views on this 
vital matter. 

Because of the scope of the subject, it will be necessary that I make rather broad 
assertions on many points, and submit verbally at subsequent hearings whatever 
supporting facts or further development the Commission may desire. 

I am aware that there are differences of opinion within the airframe industry on 
some phases of this problem. I therefore point out that the opinions expressed here
in represent myself and the company which I head, and cite as background our 
qualifications. I have been actively engaged in the airframe manufacturing business 
for 29 years, the last 13 as president of North American Aviation. The company 
expanded from 6,000 employes in one plant in the summer of 1940 to some 92,000 
in five plants three years later- delivering 13.8 per cent in terms of units and 11.1 
per cent in terms of airframe weight of all the military airplanes produced by the 
nation during the war years. Airplanes developed by tbis. company and produced 
in large volume throughout World War II included the P-51 Mustang fighter, the 
AT-6 Texan combat trainer, and the B-25 Mitc]lell bomber. 

It 1s my belief that, from the standpoint of military aviation, three basic condi
tions are essential to national security. In the order of importance they are: 

1. Maintenance of air forces in being modern enough and strong enough to 
meet and contain any military threat for a period of six months to one year. 
No matter what kind or extent of preparedness p anning we undertake, the 
nation cannot realistically depend on the airframe industry to contribute 
a significant increase over its peacetime volume in the first year following 
an unlimited production go-ahead. 

2. Continuous military aircraft production sufficient to provide adequate re
placements for these air forces, and sufficient to maintain a r apidly expand
able nucleus of production equipment, flo\v, and s kills. I believe that, for 
the foreseeable future, a level of aircraft production adequate to supply 
replacements for the air forces we need will be adequate to maintain this 
industrial nucleus. When the. nation no longer needs large air forces, we 
will probably no longer have to worry about the expansibility of aircraft 
production. 

3. Provision on a national scale for availability .of plant space and machine 
tools, but most important of all for flow of materials to aircraft plants on a 
time schedule consistent with the schedules the manufacturers will be ex
pected ·to meet. In any such material flow planning realistic recognition 
sho_uld be given to proc·essing time fro m mine to airrrame plant. and to [ u e Jead 
time necessary between receipt of material by the manufacturer and delivery 
of the finished airplane. I believe that, given reasonable for-esight on the 
part of the airframe manufacturers and just a few minor and inexpensive 
so-called "internal" (or in-plant) preparedness measures, all major steps 
necessary for expansion of the airframe industry can be accomplished within 
the schedule made possible by the rna terial flow schedule. 
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In the following pages the Commission will find a discussion of various elements
of tlie expansion problem under their appropriate beadings. 

ENGINEERING FOR VOLUME PRODUCTION 

By the way of background, it should be pointed out that there is always some 
engineering to be done as long as an airplane type is in production. As an 
illustration of this point, the B-25 original design in 1939-40 required only about 
200,000 engineering man hours, but when the last of some 9,800 airplanes was 
completed in 1945, the engineering effort bad reached more than 4,830,000 man 
hours. That is an extreme example, since the B-25 was probably modified for a 
greater numher of specialized functions than any other wartime airplane, but it 
serves to emphasize the point that in military aviation engineering is a con
comitant as well as an antecedent of production. 

Naturally a rapid increase in production rate would automatically increase the 
volume of this "maintenance" engineering, and would also require some further 
refinements of design. However, and this is the important point, it should not 
require complete re-design for volume production. I have been informed that 
some companies have indicated in their Phase I reports under the Mobilization 
Planning Program that they contemplate a complete re-design as the first step 
in getting ready for high production. I am in fundamental disagreement with 
development practices which result in the necessity of this step. 

At North American we design even an experimental airplane for production, in 
the sense that we attempt from the outset to achieve optimum production break
down into component assemblies, maximum use of standard parts, and considera
tion of fabrication and assembly problems on all items. We have always followed 
this practice because we consider it more economical, more efficient, and part of 
our fundamental design responsibility. 

If it is assumed that all the other elements necessary to rapid production ex
pansion will magically become available overnight, so that the minor amount of 
re-designing that should be required may be a limiting factor, then I say that this 
minor re-designing for high production should be accomplished in peacetime. 
However, if we are more realistic about the availability of other elements, notably 
materials, then I feel there should be no concern about initial engineering bottle
necks, provided of course that the design job has been done properly from the 
beginning. With reference to the latter point, I believe it should be the respon
sibility of the air services to see that models which will be relied upon in an 
emergency are properly designed from the standpoint of producibility. 

TOOLS AN D EQU IPMENT 

There are three major categories of tools to be considered: (1) general purpose 
machine tools like lathes, milling machines, drill presses, etc., which can be used 
to produce many different parts for any type of airplane; (2) special purpose 
machine tools, such as spar milling machines, multiple drill machines, etc., which 
are necessRry or desirable to produce a snecific part or small group of parts; and 
(3) special fabrication and assembly tooling, such as drill jigs, contour templates, 
forming dies, forging and extrusion dies, and assembly jigs. Small tools and 
handling equipment are not a serious problem. 

General purpose machine tools were a bottleneck in World War II. Establish
ment of a reserve of such machine tools is a desirable and necessary step which- is 
a-lready being taken by the Government. Existence of this reserve will -not only 
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make these general purpose machine tools more readily available in an emergency, 
but will release capacity in the machine tool industry for rapid production of · 
critically needed special purpose tools. 

Special purpose machine tools were a serious bottleneck in World War II. They 
are harder to obtain because they are normally larger than regular machine tools 
-and because they are not standard items for the machine tool industry. Special 
purpose machine tools could be a more serious problem in a future war because 
more of them will be needed by virtue of high performance aircraft requiring 
more complex manufacturing methods. An example may be found in the tapered 
wing skins necessary on the new P-86 jet fighter. A special machine costing about 
$60,000 '" ill be needed to mill the relatively small quantity of these skins req.uired 
for low production. If we had to accelerate to high production on the P-86 air
plane we would need many of these machines or a better way of doing the job. 
Problems such as this will have to be investigated in peacetime, and in some in
stances it may be advisable to spend a little money on obtaining the necessary 
equipment, or better still on developing a high production method for meeting low 
production requirements. In the instance of tapered skins, this might consist of 
a precision method of rolling sheet to a controlled taper at the mill. 

Fabrication and assembly tooling is designed and made by the airframe manu
facturer to meet his requirements. Normally such a tool is applicable only to 
one part or assembly, and frequently a series of tools will be required for one part 
or assembly. 

I believe that duplicate and, wherever necessary, more refined fabri cation and 
assembly tooling can be made for high production rapidly enough to coincide with 
acceleration requirements provided the peace time tooling is soundly con eived. 
That is, if the airplane has been properly designed for production, and if the 
peacetime low production tooling represents a step on the road to- high production 
tooling rather than on a dead-end alley, then it 'should not be necessary to scrap •· 
all low production tooling in order to go to high production. As in the instance 
of engineering, the air services should encourage progressive tooling policy ·and 
practice. · 

I definitely do not agree with the concept of building a complete set of high 
production tooling and "putting it on the shelf." About 90 per cent of such 
tooling would be obsolete or impracticable when it came time to use it, and the 
cost would be tremendous. Tooling is a little like the airplane itself, in the sense 
that it cannot be said to be developed until it has been used and had the "bugs" 
taken out of it. Shelf tooling would be about as reliable in an emergency as paper 
airplanes. I do believe that it would be desirable to make some general studies 
of tooling and plant layout requirements as part of preparedness planning; these 
studies may reveal the need on certain programs for th«;: peacetime construction 
of control masters of certain tools to facilitate duplication of the tooling for other 
plants which may be activated. None of these activities will he extremely ex
pensive if held to a necessary minimum .• 

ACTIVATION OF STANDBY PLA~TS 
Some standby plants have b'een established by the Government. I conside1· this 

desirable, since some delay was caused in World War II by plant construction. 
Activation of standby plants by existing airframe manufacturers should pre

sent no serious problems if the plants can be occupied promptly, if machine tools 
are available, and if the airplane in question has been properly engineered and 
tooled as discussed above. The only preparedness planning I would recommend 
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would consist of general studies of problems and plans involved in putting a given 
model into -a specific plant, which of course must be based on prior allocation of 
available standby plants to the various an·frame companies. This type of study 
will be very inexpensive. 

EXPAND! NG MANAGEMENT 
On the basis of our wartime experience, I believe that an·frame management 

in a war will have to come largely fr·om. the airframe management existing in 
peacetime. Our company's expansion fr·om one to five plants was handled entirely 
with prewa1: personnel at the top levels, supplemented of course by promotions 
from within at the supervisory levels, and in a very few instances by outside 

111 recruiting in specialist categories. 
North American found that concentration of its best managerial talent in a 

general office staff, with branch managers subject to guidance from these staff 
members in their respective spheres of activity, worked out very satisfactorily. 
The system permitted focussing our best people's a ttent ion on the weakest link in 
the chain at any given time. 

Insofar as preparedness planning is concerned, I know of absolutely no means 
of insuring enough skilled an·frame management in wartime except through ade
quate peacetime production to develop and hold top-notch personnel. 

RECRUITING AND TRAINING WORKERS 
In my opinion, the recruiting and training of workers for production expansion 

is not likely to be a major limiting factor, provided that necessary steps, such as 
curtailment of material allocations to non-war industries, are promptly taken at 
the national level to force labor out of civilian production. 

However, I believe that some benefit w~uld be derived from developing work
able training programs in peacetime, and also from discussions with local school 
authorities, particularly in standby plant communit ies, towar d the end of perfect
ing plans for emergency large scale training in basic shop skills. Possibly it will 
be feasible in many communities wherein peacetime airframe plants are located to 
ut i..tize tnese arrangements in peacetune as a sour ce of labor replacements. Our 
company had very good experience with such training programs during the war, 
and I heartily endorse any soundly conceived efforts of this nature. 

LOSS OF MANPOWER TO SERVICES 
Production accelerations can be retarded if we fail to understand that trained 

workers in vital war industries can do infinitely more good for the war effort in 
the production job than in the fighting job. In my opinion it is ridiculous to take 
a man from a production job or a technical job which he understands, and in 
which he contributes to an end product vital to the armed forces, and put him 
in some branch of the services as a raw rookie who can contribute nothing until 
he has been given expensive and time-consuming training in some military spe
cialty. Withdrawals from the West Coast airframe industry during World War 

_ II left us in such a critical position at one point that we flatly told the Govern
ment it would have to decide whether. it wanted soldiers or airplanes from the 
airframe plants. Temporary relief was given in the form of a draft moratorium, 
but this problem plagued every manufacturer throughout the war. 

If it is necessary that the authority for manpower draft selection be placed 
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in local boards, then I consider it essential that they operate under a clear and 
concise set of rules which will prevent the draining of manpower from airframe 
and other vital war plants. It must be borne in mind that our peacetime team 
will have to be split up to provide supervisory nuclei in a number of plants, 
thereby distributing higher responsibiJities all down the line . 

.Another . important point I want to make is · that airframe technical people 
should not be encouraged to get into the .Army or Navy reserves. Their training 
and experience comprise one of the most vital resources of the airframe industry 
at any time, and most particularly in wartime. Further, I believe that the air
frame industry has an obligation to do everything possible in peacetime to prepare 
these technical people and specialists of all kinds for increased responsibility and 
supervisory authority in an emergency e2.:pansion. Since the services will also 
need personnel with technical training on the various types of aircraft, I would 
suggest that we be given contracts during peacetime to train their people at our 
factory, much as we trained enlisted men at our factory service schools during the 
war. 

MATERIALS 

.As background for my comments on the material problem I should like to 
acquaint the Commission .with the nature of airframe materials and some other 
fundamental considerations necessary to realistic material planning. The general 
misconception I want to attack is that materials coming out of the mine today 
can be flying around. in the sky tomorrow, or any time within the next 12 months. 
The airframe industry is a long way downstream from the basic raw material. 

When the airframe industry speaks of raw material, it actually means processed 
material. Let us consider aluminum, since it is our principal material. .After 
bauxite ore is mined, it is shipped to the processing plant. There it is refined, 
combined with other metals to make the required alloys, and poured into molds 
to make large bars or "billets." These biueLs are hnat,y drawn or extruded mto 
wires, tubes, bars, rods, and extrusions; rolled into sheets; hammered into 
forgings; and poured to . make castings. These processed products, after heat 
treatment and various other steps, then become the "raw material" of the air
frame industry. The average time span f rom mine to airframe plant is estimated at 
about six months. 

Since the airframe industry obtains thousands of equipment items and parts 
f r om suppliers specializing in these items, there will be an additional delay of 
from four to ten months to allow for fabrication and assembly of· these items. 
On complicated major equipment items like engines the time span will be even 
longer. Finally, ·after all materials are in the hands of the airframe manufacturer, 
it will take from two to six months, depending upon the item involved, before 
the materials will be fabricated· and assembled into a finished airplane. The aver
age in-plant time span under high production conditions is about four months, 
including the necessary allowance for working inventory. However, during the 
critical build-up period this in-plant time span will probably be between six and 
seven months. 

With that background we can consider the material problem in its proper 
perspective. In a.l mobilization planning studies I have seen to date tLere is the 
blanket assumption that materials will be "available." I say they will not be 
available unless we take this out of the category of a comfortable assumption and 
devote most of our planning effort, and most of the funds over cuiTent procure
ment requirements, to see that we have the materials or the capacity to produce 
them. 
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The average person in or out of government has no conception of the aggregate 
material requirements for large scale production in a score of industries under 
war emergency conditions. Orders from all tiers in all these industries snowball 
so rapidly that soon only the most critical of many critical programs is getting 
what it needs. Dare we close our minds to the experience so recently behind us '1 

I believe that something should be done to avoid a repetition, under far more 
critical conditions, of our ·world War II experience. :My conception of what might 
be done runs something like this: 

1. Our top military planners should determine in general terms how mU:ch ma
terial of various kinds is required per unit of measure for all the items 
needed in an emergency, including planes, guns, tanks, shells, ships, etc. 

2. Allowing adequate lead time based on the advice of industry, they should 
then set up a tentative material requirement schedule which would make 
possible the end product deliveries contemplated in strategic plans. 

3. After determining from material sources just how far the actual material 
potentia l is below this master requirement schedule, the Government should 
take wha tever steps are necessary to bring the potential supply in line with 
the projected demand- or at least as nearly in line as a minimum safe 
measure of national secm·ity may require. 

4. The military planners will then know that, if their schedule calls for 5,000 
planes and 2,000 tanks delivered within a given period after the emergency 
starts, 'imt their material potential makes possible only one-fifth of this 
output- they cannot possibly get more than 1,000 planes and 400 tanks. 
This will avoid the very gre~t danger of basing strategic plans on unrealistic 
estimates of material strength. . 

I cannot emphasize too strongly the importance of this f undamental approach 
to material planning. vVe must realize that a future war could be lost in a rela
tively shurt time if our armed forces receive only one-third or one-ha lf of what 
they expect after the emergency arrives and the Government says "go." 

The only practicable way I know to narrow the gap between materials required 
and materials available, at least for the airframe industry, would be to stockpile 
billets of the proper alloys, which would be far enough downstream to facilitate 
delivery to the manufacturer, but which would not become obsolete. In addition 
it would be desirable to stockpile certain sem~-finished materials in standard 
shapes and gauges, such as sheets, bars, tubes, and wires. This latter could be 
a revolving stockpile to be drawp on by the indqstry in peacetime and thereby 
avoid large scale obsolescence. ' 

If one particular item is overlooked in this stockpiling it will not be too serious, 
because the processing capacity will not be immediately swamped. It will be able 
to take care of exceptions instead of being overloaded with basic requirements. 

When an emergency comes, we want to start getting extra materials on our 
receiving docks in a matter of weeks rather than months. The only way to insm·e 
this is a stockpile of some sort plus going capacity. 
I 

SUPPLIERS 

By suppliers we mean specialist companies which design and fabricate more or 
less standard materials and parts, such as sheet stock, rivets, fittings, electrical 
equipment, hydraulic equipment, rubber fuel cells, etc. 

In my opinion, the best insurance for expansibility with regard to items pur
chased f rom suppliers is adequate peacetime volume. Further, in placement of 
their peacetime orders airframe manufacturers should exercise a reasooable 
degree of judgment so as not to give all business to companies incapable of high 
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production. A problem is encountered here at the present time, in that some of 
the more dependable companies will not even bid on present peacetime business 
because the volume is too low to make it worthwhile. 

The needs of suppliers should of course be considered in determining over-all 
national material requirements, with due regard for the in-process time necessary 
f9r completion of the items and delivery to the airframe plant. 

SUBCONTRACTORS 

By subcontractors we mean fhms which manufacture non-standard items to 
designs originated by the airframe manufacturers. These might be part of the air
plane structure, such as wing sections, tail sections, or fuselage panels. Or they 
might be equipment such as landing gear struts, hydraulic system assemblies, or 
instrument panels. 

It is the normal policy of the au·frame industry to subcontract only when internal 
capacity is short or when the subcontractor can compete with the manufacturer's 
plant in terms of price, delivery, and quality. This obviously results in a relatively 
low volume of subcontracting during peacetime, which would have to be expanded 
greatly in an emergency. 

There should be no serious problems involved in such expansion provided that the 
basic engineering and tooling are right as outlined herein, and provided that the 
au·frame manufacturer retains the authority to select his own subcontractors. I 
disapprove of what I call the "rat-hole" method of subcontracting, wherein you lay 
an assortment of parts on a table, a group of would-be subcontractors mill around 
the table and pick out what they want, and the "subcontractors" then disappear 
down their respective holes clutching the' parts. Pressures exerted on us in World 
War II resulted in our waiting for a long time, often in vain, for something to 
come out of these rat holes. 

Finally, we would prefer not to become involved in split programs wherein an 
airframe company is wholly dependent on one or more non-airframe companies for 
certain major components. Experience shows that it takes too long for such com
panies, which may be outstanding in their particular type of activity, to . absorb 
the know-how of airframe fabrication and assembly. Conversely, an au·frame plant 
would be hopelessly handicapped if it attempted to build refrigerators or automobile 
bodies. 

I would recommend that preparedness planning with respect to subcontracting 
include peacetime consideration by the au·frame manufacturers of the components 
they would subcontract, and also some advance allocation of available subcontractor 
capacity so that representatives of two or three airframe companies will not_ crash 
head-on at the door of one subcontractor's plant when the emergency comes. 

LICENSEES 

The licensing arrangement, whereby one firm is authorized to manufacture an air
plane designed by another, was utilized extensively in World War II, with both air
frame companies and non-airframe companies as licensees. On the basis of my 
knowledge of this experience, I believe that, just as the nation cannot safely depend 
on the airframe industry for a flood of airplanes in the first year of a war, it can
not depend on non-airframe licensees for an appreciable volume of output in the 
first three years. In a future war I believe that the performance of non-airframe 
licensees would be worse than in the last, because manufacturing problems are in
creasing rapidly as we push airplane speeds upward into the sonic range. 
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If we ever again become involved in a long war in which the number of airplanes 
turned out after about three years will be significant, then licensing of non-airframe 
companies will not be a complete failure. In a short war it will merely tie up 
materials and divert skills which could be better applied to some other phase of 
war production, without having any favorable effect on the outcome of the war. In 
either event better results would be obtained by relying on further expansion of the 
peacetime airframe industry to attain the extra volume. 

Licensing of airframe companies which have free capacity should produce good 
results in a relatively short time if engineering and tooling of the licensor are ade
quate, and if materials are available. The B-24 assembly plant operated by this 
company in Dallas experienced such free capacity when the B-24 program was con
cluded late in 1944. The company therefore entered into a contract with the Army 
Air Forces to build C-82 cargo airplanes, then a pressing requirement, and com
pleted the first airplane just six months after the project was authorized. 

Peacetime licensing of non-airframe companies would, in my opinion, be im
practicable and excessively expensive. On the other band, peacetime licensing of 
n.irframe companies, as a means of holding together the organization of a company 
temporarily left without satisfactory production models of its own design, would be 
a desirable step, provided that the licensor was given adequate compensation for his 
initiative and effort in development of the model in question, and for his voluntary 
sacrifice of the business placed with the licensee. We must preserve the incentives 
necessary to keep our competitive development activities healthy. 

GOVERNMENT-FURNISHED EQUIPMENT 

It bas been the practice of the air services for many years to provide the airframe 
manufacturers with certain highly specialized major items of equipment, such as 
engines, propellers, landing gear wheels, radio, instruments, and of course armament. 
These items are developed by specialist companies, and normally are used on more 
than one airplane type. There have been many advantages in this arraogement. 
One is maximum standardization in major equipment items, resulting in simplified 
training and maintenance. Another is controlled allocation to the various manufac
turers in accordance with the current requirements of the air services; if three com
panies were using one type of engine and obtaining their engines direct fTom the 
manufacturer, chances are that most engines would go to the company placing its 
order earliest rather than to the company building the most urgently needed air
plane. Finally, the development of these major items of equipment is so costly that 
it is virtually essential for the Government to underwrite it -on a competitive experi
mental basis very similar to that used for airframes. 

The present arrangement on Government-furnished equipment is, in my opinion, 
very satisfactory-with reference to both the method of handling involving direct 
Government purchase, and to the nature of items specified as G.F.E. The determin
ing fartors concerning which items are to be G.F.E. should be (1) ·whether the item 
may be required by more than one airframe manufacturer, and (2) whether it is 
sufficiently complex and specialized to require costly development foreign to the 
skills and capacity of the airframe industry. If some future question arises on a 
new item not now in the picture, as for instance a component of a guided missile, 
we will be satisfied to have it designated G.F.E. if it meets both these conditions as 
stated above. 

In most respects the industries supplying G.F.E. items face substantially the same 
emergency expansion problems as the airframe industry. It is just as essential that 
these problems be anticipated as it is that the airframe problems be anticipated, 
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because we cannot fight a war with airframes sitting on the ground for lack of an 
engine, or incapable of action for lack of armament. The leaders of these specialized 
G.F.E. industries can outline their own expansion problems better than we can do 
it for them. However, I believe none of them will quarrel with an airframe man's 
statement that adequate peacetime volume will be their safest and best guarantee of 
expansibility in an emergency. 

CONTRACTUAL DELAYS 

It is conceivable that delay in reaching agreement on the terms of high production 
contracts could delay expansion. I therefore believe that forms of emergency con
tracts should be worked out in advance. These could be more or less standardized for 
the airframe industry, with only the amounts, types, etc., to be filled in. The manu
facturer could then proceed on the basis of a letter of authority pending negotia
tions of amounts. 

Our company favors the fixed-price type of contract wherever it is possible for us 
to estimate our costs with reasonable accuracy. In any event we believe it is im
practicable and excessively costly to mix fixed-price and cost-plus-a-fixed-fee busi
ness in a single plant, because the problems of segregation and administration would 
be very great. 

One important point I should like to make concerns renegotiation of prices to 
eliminate exce&sive profits. This can be done by individual contracts, or in the aggre
gate for each year's business as in World War II. We strongly favor the latter 
method, or blanket price re-determination, because it enables us to move into ex
pansion rapidly with confidence born of the knowledge that losses on one contract 
may be offset by profits on another in the year's aggregate business. Statutory re
negotiation was our vital enabling act for expansion of production in World War 
II. Under this sound arrangement we were reasonably sure of breaking even. Fur
ther, we were protected from the fear of excessive profit and resulting public 
criticism, which might have seriously delayed us in the contract negotiation phase. 

AVOIDANCE OF CONFUSION 
The major factor in avoiding confusion will be advance knowledge on the part of 

Government and industry of who wil1 build what when, and where be will get the 
space, materials, and machine tools to do it. .Another factor will be prompt enact
ment of enabling legislation upon arrival of the emergency. Failure of Congress to 
pass all necessary legislation quickly could upset some element of the expansion 
activity and throw other elements out of balance. 

One other possible source of confusion in the airframe program is the necessity 
for major design changes. This can be avoided only by adequate peacetime research 
and development, coupled with adequate military planning and service testing, so 
that the planes in production at the time of emergency are militarily useable without 
major design changes. In 1941 we suddenly discovered we needed more and larger 
guns, more armor, and self-sealing fuel tanks on the planes then in production. 
Those changes cost us precious months which we might not in the future be able to 
afford. 

GENERAL COMMENTS AND CONCLUSIONS 
This nation has practically no conception of what it means to produce for and 

fight a war wherein we start to get ready under whatever form of blitz attack the 
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future may hold in store for us. To be perfectly frank, I place very little faith 
in what the airframe industry or any industry will be able to do after the emergency 
comes. While it is true that a future war, like past wars, could be won with the 
weapons industry is eventually able to produce, it is also true that a future war 
could be lost before industry bas a chance to produce anything of significant pro
portions. To me, that is the most important point in this whole picture of prepared
ness planning. 

Assuming that we do have the strength to meet and counter an initial attack, I 
believe that the airframe industl-y can do a good job of expanding production 
rapidly in a future war IF we have a peacetime level high enough to build some
thing on and IF we are given a fighting chance to get such basic requirements as 
plant space, machine tools, and materials. I believe that the providing of replace
ments for adequate air forces will in itself insure a safe peacetime volume; since 
plant space and machine tools are already being provided for, the remaining majur 
area of deficiency is material, in the broad airframe sense including raw materials, 
supplier items, and Government-furnished equipment. As things now stand, I be
lieve that the bulk of any funds made available for preparedness planning should 
go toward advance solution of this material problem. Part of the answer, in my 
opinion, may be found in the "momentum of flow" which will accompany adequate 
peacetin~c airframe production, and part of it will have to be found in judicious 
storkpiling. 

There can be no preparedness planning except in the light of conditions which 
will pertain on the day when it is to be activated. For the immediate future the na
tion will be wealthy in terms of plants and machine tools- the can-y-over from 
World War II. I have not emphasized these elements because I know that they 
are here and could be obtained by the Government in one way or another if an 
emergency came. Perhaps 10 or 15 years from now, when the machine tools of the 
nation may be worn out and otherwise dissipated, when the beautiful war-built 
plants may be falling down or otherwise unsuited to emergency needs- perhaps 
then these items may be as critical in preparedness planning as material is today. 
Greatest attention must always be given to the lin1iting element, and, when that is 
provided for, the next limiting element, and so on until you get down to a schedule 
that meets your strategic requirements. Industrial preparedness planning must 
therefore be a dynamic evaluation of the nation's production potential, kept up to 
date with changing conditions. 

In this statement I have emphasized the need for a "going" airframe industry. By 
that I do not mean that the Government should decide that six or 10 or 20 com
panies are the airframe jndush-y, and see to it that those particular companies get 
enough orders to stay in business. I know of no better way to stifle the thing we 
are trying to keep alive. Instead I believe that provision should be made for a long
range airplane procurement program, to the extent of providing the air services 
with funds for procurement. Then let the airframe companies compete for the busi
ness on the basis of design and price as they have in the past. I would say that the 
emphasis should be heavier on the design side in the development phase, and about 
equal between design and price in the production phase. If some companies cannot 
compete, and go out of business under this competitive arrangement, others will 
rise to take their places. Instead of organizations growing lazy and complacent 
under what would amount to Government subsidy, we will have aggressive design 
and prodmtion teams fighting to do a better job than their competitors. The govern
ment can buy the largest air force in the world in terms of numbei:s siinply by 
spending a lot of money, but it cannot buy the best air force unless the ·designing 
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and manufacturing industry is subjected, insofar -as practicable, to the competitive 
forces which helped build our nation to its present stature. 

The big "if's" in the whole picture of airframe preparedness planning are matters 
controlled by the Government- notably what it does now about: 

1. An air force in being 
2. An industry to supply it 
3. Materials to supply the industry in an emergency 

plus what it does in an emergency about: 
1. Appropriations and enabling legislation of various kinds 
2. Material controls favorable to war industry 
3. Discouragement of manpower withdrawals from war industry 
I believe I have made it clear in this statement that it is impossible to determine 

in terms of months the acceleration time which might be saved by any si!)gle pre- , 
p aredness measure or combination of measures without analyzing in very great 
detail all the assumed conditions. Then the determination could be worthless if any 
of the assumptions were unrealistic. The Air Force has made some studies of this 
problem, but it is far too large in scope for treatment here. Let me say, however, 
that no airframe preparedness planning will be worth anything if there is not a 
strong airframe industry to utilize it. In very general terms, I believe that the 
existence of a strong industry will of itself accomplish about 50 per cent of the 
time-saving that could be accomplished by the ultimate in elaborate preparedness 
planning. About 40 of the remaining 50 per cent could be accomplished by ar
ranging for availability of plants, machine tools, and materials. That leaves a time
saving of 10 per cent for any other elements of preparedness planning you care to 
name- such as building high production tools, developing training programs, and 
so forth. This is a very rough way of expressing the relative faith I place in the 
various preparedness planni~g possibilities. 

Even with the recent war so fresh in our memories, I strongly suspect that a 
large part of the public believe that good airplanes in overwhelming quantities can 
be had by the Government in a matter of weeks or months merely by the appropri a
tion of large sums of money. The fact that we had a long time to get ready in 
W oriel War II is easily forgotten. Orders from Britain and France starting in 
1938 were. the first step. Next came the National Defense Program and the 
optimistic 50,000-plane demand in May, 1940. That was 19 months before P earl 
Harbor. It still took us two more years after Pearl Harbor to produce enough air
planes to fight an offensive air war. Altogether, it took more than five years from 
the time when we got our first large production orders until we were ready for offen
sive action ! 

It might help if the nation could be encouraged to think of the building of an air 
force in somewhat the same terms as the building of a navy. Although the time 
spans involved are considerably shorter, the problems are essentially similar. The 
nation can no more develop an air force overnight than it can design and construct 
vessels and train Navy personnel on short notice. 

In conclusion, I want to emphasize that the "gadgetry" which must go into the 
military airplane is becoming more complex and costly with each passing year. Al
though the airframe itself is becoming more difficult to build, we may find that 
radar, jet engines, or some new gadgets we have not even heard of yet, may be the 
limiting factors in a future war. The battle for time will not be won by the air
frame industry alone. It will require coordinated and synchronized effort by many 
industries to get airplanes built, and, beyond that, coordinated planning and action 
for the whole nation to get all the war requirements met. · 

I wish to thank the Commission again for this opportunity to express my views. 
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H. M. HORNER 

"PROBLEMS INVOLVED IN POWERPLANT DEVELOPMENT" 

SUMMARY 

1. The importance of the aircraft po,verplant to National Defense and commer
cial aviation. 

2. The three phases in the development of a powerplant or propeller. 

3. The expansibility of production of powerplants. 

4. Recommendations. 
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VITAL IMPORTANCE 

RECOGNIZE that every crow believes he is the blackest, I feel 
completely justified in stressing to this Committee the vital importance of the 
powerplant, including the propeller, to the Military and Naval Air Arms and to 
commercial aviation. In the relatively short history of aviation, there has never 
lieen a single deviation from this proven fact-the best powerplants produce the 
best aircraft, military or commercial. No country with inferior powerplants can 
have superior airplanes. For instance, using just one criterion of performance
speed-of the approximate 300 to 400 mph. increase in fighter speed between 
World War I and World War II, 75 per cent of the gain came from increased 
power. Aerodynamic improvement accounted for the remaining 25 per cent. 

To have superior powerplants ready for production when an emergency is upon 
us requires that their development should be under way years prior to that emer
gency. And not just two, or three, or four years. The development must have at 
least eight and preferably ten years of labor and refinement behind it. In a nut
shell, a superior powerplant can meet the crisis of an emergency only after many 
millions of dollars and thousands of hours of research, testing and development 
have been spent on it. 

THREE PHASES 

There are three distinct phases to the design and development of either a 
powerplant or a propeller. The first is the design and construction of the experi
mental articles (which, of course, result from general engineering know-how and 
research) and passing a type test. For a present-day high-powered engine, either 
reciprocating or turbine, this phase takes roughly three years or more and costs 
some ten to fifteen millions of dollars. 

The second phase is the development of the powerplant and tooling it for ini
tial production. This phase takes some two to three years and again costs some 
ten to fifteen millions of dollars. But we still haven't a real national asset, a 
powerplant that is proven, and therefore one that could be produced effectively by 
a licensee, as Chevrolet, Ford, Studebaker, Nash and Buick did with such success 
in World War II. 

The third phase is the actual day-in and day-out service use of the powerplant 
backed by further intensive development work at the factory. After-but only 
after-this redesign is itself in quantity production do we have a really useful 
article. After this phase, which, excluding the flying expenses, costs an additional 
ten to fifteen millions of dollars, and takes some two to three years, we do have 
a real national asset, one that we can count on to give satisfactory results in 
service and one which is in a position where it can be produced by an associated 
licensee manufacturer. 

It must be borne in mind that these three developme1;1t phases, with their respec
tive time and cost elements, are necessary for each powerplant size required. 

OUTLAYS FOR FACILITIES 

These development phases in connection with turbine and jet types require large 
outlays for facilities in .addition to facilities already available. In our case we 
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are constructing research and development facilities for turbo-jet and turbo-prop 
powerplants costing approximately $15,000,000. In order that the development of 
these types in this country may compete successfully with that of foreign coun
tries the use of such facilities under the immediate control of the manufacturer is 
absolutely essential. 

The development phases and costs for a propeller are somewhat less but are still 
very significant, the three phases taking some five years and the total cost being 
in the neighborhood of ten million dollars. 

This country entered World War II with a line of engines, many of which were 
more or less completely developed ten or more years prior to Pearl Harbor. For 
instance, our R-1340 Wasp was widely used in advance trainers and it was a going 
type in the late 1920's. 

TOOL! NG PROBLEM 

We are now faced with the necessity of developing a complete line of new en
gines-turbo-jet and turbo-prop-while carrying on with the continued develop
ment of certain of the reciprocating types. 'l'he same will apply to. machine tools 
and tooling. Where tools were provided for our country's prewar engines over an 
extended period, we now face a job which must be done in a much shorter period 
of time. 'l'his job will be more expensive than could possibly have been vrsualized 
in prewar because of the increased average size of powerplants and the lower 
purchasing power of the dollar. 

All of this seems to add up to one thing-if this country of ours is to have first
rate military air arms and is to maintain its present position in commercial air 
transportation; it is faced with the necessity for very large expenditures for the 
development of powerplants. 

On the general subject of our country's ability to expand the production of 
powerplants in case of another emergency, I feel that I can speak from practical 
experience. I have worked for the Pratt & Whitney engine d1vision of my com
pany since 1926 and was its general manager during the hectic expansion period 
prior to and during the last war, and production of Pratt & Whitney engines 
really was expanded. There were more Pratt & Whitney design engines used in 
our eombat and transport types than all other makes combined. 

FOREIGN ORDER EXPANSION 

In the year 1944, the value of these engines actually delivered to the military 
exceeded $2,000,000,000. We must never forget that to reach that rather astro
nomical rate we started expanding (just about as rapidly as we could) in early 
1939 for the French and British. Our prewar expansion was augmented by the 
President's 50,000 plane program in mid-1940, stilt" some eighteen months before 
Pearl Harbor. As a result of this war experience and my continuing study of this 
general problem, I am absolutely convinced that there is a maximum rate of 
expansion possible for any given set of conditions, that just cannot be exceeded. 
Assuming that fully tooled standby plants are not available but otherwise under 
the most favorable conditions, that is, a No. 1 priority on tools, materials and 
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manpower, the following is my estimate of the most rapid expansion possible for 
production of aircraft powerplants in the case of another emergency. 

According to the latest statistics this country is now producing military air
craft pow·erplants at an annual rate of approximately 4,500 engines. Based on 
this going production it is my opinion that this country could not possibly produce 
more than 14,000 engi11es in the first full year after the declaration of an all-out 
emergency, and we couldn't produce more than 32,000 engines in the second full 
year after the start of tlie emergency. These figures compare to 260,000 engines 
actually delivered in 1944. 

LICENSEE PRODUCTION 

In the third year after decla1·ation of the emergency, production could be as 
large as the war economy of the nation could stand. In this third year, licensee 
production by the automotive and other industries can become effective but only 
on types which have completed Development Phase III as above described. 

In terms of airplanes, this means that if the President issued a call for 50,000 
airplanes today and every contract were headed, "Early delivery is all important 
and you have top priority," this country could not possibly provide powerplants 
for more than 5,000 airplanes between now and January 1, 1949, which compares 
to the war-winning 100,000 airplanes delivered in 1944. 

There are many, many facts I would like to present to this Committee but time 
confines me to just a very few. 

The engine manufacturers of this country are making progress with turbo-jet 
and turbo-prop powerplants. We at Pratt & Whitney Aircraft are making prog
ress, good progress, we fee~, with our own turbine projects. Frankly, we are up 
to our neck designing, developing and tooling for their manufacture. Neverthe
less, we are convinced that reciprocating engines will continue to power the bulk 
of our long-range, weight-carrying military and commercial aircraft for some 
years to come. For that reason we feel that it is imperative that we continue to 
refine and develop this type of engine in order that we can retain our country's 
present leadership in reciprocating engines in both the military and commercial 
fieid. 

NEW-TYPE ENGINE 

At the same time this country must continue to most aggressively develop the 
newer turbo-prop and turbo-jet engines so as to attain clear leadership in these 
types as soon as possible. That this is a very large and expensive undertaking is 
apparent when it is realized that the development of a complete line of sizes, both 
turbo-jet and turbo-prop, is required. 

We must also bear in mind the importance of the propeller to our air power. 
All reciprocating and turbo-prop powerplants require propellers. With increased 
power the propeller problem becomes vastly more complex, from a design and 
from a manufacturing standpoint. In fact, the rate of expansion of propeller 
production could well turn out to be the bottleneck in aircraft production in an
other emergency. It therefore deserves a most thorough overall study. 
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INDUSTRY'S NEEDS 

In order that this country's aircraft powerplant industry. can develop and pro
duce superior engines without which superior aircraft are impossible, it is our 
considered judgment that 

a) A continuing development and production program should be initiated to 
meet the needs of the military and of the air transport systems of our country. 

b) Aeronautical products should be judged primarily on excellence of design 
and performance with price a secondary consideration. Production contracts 
should be awarded at prices which will return a fair profit, so that satisfactory 
financial returns will be forthcoming to all those companies in the industry who 
perform well in competition with the rest of the industry. 

c) Procurements, and therefore appropriations, should be on a basis of at 
l~ast five years so that the development cycle can be covered and companies who 
perform well can be assured a continuity of development and production. 

d) Proprietary rights in design and patents should be fully recognized. 
e) Allowable costs and expenses for procurement purposes should be based 

upon the Internal Revenue Code and the Regulations thereunder, which prin
ciple was 'established and equitably applied under the Renegotiation Act. 

With some such ground rules as these as a stimulation to American competitive 
enterprise, I believe that our country can and will lead in the design, develop
ment and production of powerplants and propellers without which, as I have noted 
before, we cannot have superior aircraft. 
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"PROBLEMS OF RAPID EXPANSION OF 
ACCESSORY PRODUCTION" 

SUMMARY 

1. Accessories embrace a tremendous number of highly technical products 
which are functional parts of a plane. 

2. Development and manufacture of accessories require skilled engineering 
know-how and production methods acquired only through years of experi
ence. The accessory industry has grown up with the plane industry. 

3. Rapid technological changes in aviation have coincided with progress in the 
accessory field. Continued advancement is also linked to the future of jet, 
guided missile and push button warfare. 

4. First ·and biggest problem in expanding accessory production is that of 
maintaining a nucleus upon which future expansion must depend. This 
nucleus is composed of men, research and production engineering, special 
manufacturing arts, special tooling, and test facilitie$. 

5. Accessory industry is not in a healthy position today. Volume of require
ments so low that many companies are diverting major parts of their facil
ities to other types of products. 

6. Recommendations: 

(a) In future planning, the accessory manufacturers should be brought in 
on the earliest possible discussion of future program. 

(b) More realistic scheduling should be employed. GFE and CFE procure
ment shquld be analyzed. 

(c) Steps should be taken to preclude the development of bottlenecks in 
scarce materials indispensable to the production of the aircraft acces
sones. 

(d) Engineering should be more closely associated with flight test. Stand
ardization of designs offer possibilities- inventive ability must be en
couraged. 

(e) With respect to current procurement, consideration should be given to 
the request for bids on fully tooled, large volume basis, wherever this 
is practical. 

(f) Planning must be applied to availability of process and tool design 
facilities. Tools should be originally associated with volume including 
spare parts requirements. 

(g) Elimination of Selective Service as applied to technical personnel. Prob
lems of training supervisory groups. Training recommended for Army 
inspectors. 

(h) An agency approximating a Defense Plant Corporation should be 
maintained so that the Government and industry will be fully con
versant with procedures. Subcontracting sources should be established 
by industry groups. 
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HIGHLY TECHNICAL PRODUCTS 

DISCUSSING plans for the rapid· expansion of the aviation accessory in
dustry it is necessary to appreciate fully what this so-called accessory classifica
tion covers. 

What are accessories, in the meaning of this discussion 'I A better word than 
"accessories" is "components," the term frequently used in the airplane industry. 
These accessories or components are not added to airplanes as bumpers or miiTors 
are added to automobiles. On the contrary, this classification covers a tremendous 
number of highly technical products which are fundamentally functional parts 
of the airplane. Accessory specifications are intricate and specialized skills are 
required in their manufactm·e. In some instances the cost of an accessory system 
for one type of airplane may exceed the total cost of another type of plane. 

There is ample support for the opinion that in the development of aircraft 
acessories as a group- compared with the development of airframes- there is 
involved more engineering, more test and development, more basic engineering 
concepts and inventive application, and more varied skills and problems from a 
manufacturing viewpoint. 

Attached as Appendix "A" is an enumeration of items recognized as aircraft 
accessories. Also, a chart which indicates schematically the vast number of acces
sories produced by Bendix alone which in 1945 were in use on aircraft. Ob
viously an up-to-date version of the same chart would show an increase both in 
the number and in the complexity of these devices and systems. 

GUIDED MISSILES 
Today the aircraft accessory industry is being further enlarged into what may 

come to be a separate and even more complex branch. The role played by the 
accessory manufacturer in the development of guided missiles and other new 
forms of military equipment is a large one. Contrasted with ordnance _as we have 
known it, requiring timing mechanisms only, the missiles of today and tomorrow 
will require power plant controls, sensing devices, control and guidance 
mechanisms, and other apparatus which the accessory manufactm·er is being 
called upon to develop and produce. To a large extent, therefore, the problems 
of r apidly expanding accessory production at some future date are linked to many 
different prog-rams currently under way which do not relate directly to aircraft 
as we have known the term. 

Who makes aircraft accessories 7 

In general these are not items made by a wide range of manufacturers nor are 
they products which virtually any manufacturer can undertake to make tomorrow. 
Attached (Appendix "B") is a list of a number of manufacturers upon whom the 
aviation industry depends for necessary accessory equipment. The backbone of 
the accessory industry bas grown up as a full partner with the airplane industry. 
A factor of major importance is the value of this background gained through 
years of cooperation in research, development, manufacturing and test. 

SPECIAL SKILLS 
In general, accessories have not been produced by airframe manufactm·ers. 

Late in W ol'ld War II there was some tendency in this direction but at the present 
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I 

time the situation is little changed and there is apparent a sincere realization of 
the special engineering and manufacturing skills involved in the supply of these 
widely different products and in the creation and maintenance of the facili t ies 
necessary to produce them. Although the building of a modern airplane is a huge 
undertaking, the material content of the final product that is dependent on the 
accessory manufacturer for both engineering and supply is far greater than in the 
case of such other fi elds as the automobile, tractor, steel, or home appliance 
industries, to name but a few examples. 

We are all familiar with the rapid technological changes in aviation. What may 
not be fully appreciated is the extent to which they are due to progress in the 
accessory field. Higher speeds and altitudes were only possible with coincident 
advancement in aircraft fuel metering and control devices; improved ignition; 
superior engine valves and valve springs; engine exhaust superchargers and pres
surized cabin apparatus. We now expect day or night all-weather flight and 
equally satisfactory performance over the tropics or the poles. These expectations 
are being fulfilled as accessories are perfected which are capable of meeting such 
varied conditions. 

TECHNICAL PROGRESS 

It is only necessary to note in passing that the future of jets, guided missiles 
and push-button warfare is similarly dependent upon the technical progress 
of the manufacturers of many different types of accessory units. 

The first and biggest problem in expanding accessory production is that of 
maintaining the nucleus on which any future expansion will depend. All other 
problems are minor by comparison. This nucleus is composed of men and their 
skills; of research and production engineering; of manufacturing arts; special 
tooling and test facilities that will be unavailable when the expansion is required 
unless action is taken now. 

This problem is a national problem and can be solved only on the basis of 
national policy. Unless it is solved any future expansion will be retarded by 
months or years. 

How can this fundamental problem be solved 'I 

First by underwriting production in sufficient quantities to maintain at all times 
the expansible nucleus of resources. 

Second, by determining now upon an industry plan for the next five years 
which will give direction to the activities of the accessory manufacturers and will 
enable them to hold in their organizations the men of specialized talents upon 
whom the responsibilities of a rapid expansion program will fall. 

ALMOST TOO LATE 

These steps must be taken, and it is now almost too late. The accessory indus
try, of which Bendix is a part, has already returned to the government score!'! of 
plants and thousands of machines used in World War II. In the case of Bendix 
five complete plants and parts of many others, representing about 70% of the 
total square feet of floor space u&ed in aviation have been returned. Even more 
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important is the diversion of personnel, facilities, and other resources to products 
in no way associated with aircraft. 

We are often asked if the accessory industry is in a healthy position today. 
My answer to this is a most positive "No." The volume of orders has been so 
discouragingly low that many companies have rearranged their plants so that 
major portions of their facili t ies are now engaged in making other products. 

The problem has been further complicated by the fact that the r elatively few 
items produced today must be of a great many different designs and types. There 
is insufficient volume of any one item to encourage maintenance of present f acil
ities or their preferential use for aircraft as compared to other products. 

LOSS OF ENGINEERS 

In terms of men the present situation is ala.rming. With uncertainty ahead, it 
is not surprising that outstanding engineers and able production men, experienced 
in the accessory field, have gone and are going elsewhere. Many of them feel that 
better jobs, a more secure futm:e, f aster advancement and greater financial re
turn are to be found in making electrical motors, bearings, packaging equipment, 
automobile accessories, and electrical appliances. Unfortunately from a prepared
ness standpoint these are also typical of the products that the accessory manu
facturers of the aviation industry have switched to . In this connection it is 
important to correct the mistaken impression that know-how in producing peace
time products is such as to permit a ready switch to the production of wartime 
aviation accessories. The result of an analysis of this point was so interesting 
that Appendix "A" has been marked to indicate the relatively few accessories 
where know-how in automobiles, tractors, and other industries can to some degree 
be used in the production of aviation accessories. It will be readily seen that the 
li st of those products for which no civilian counterpart really exists is a most 
substantial one and includes many items which are vital to America's air power. 

FIVE-YEAR PROGRAM 

If we can assume that the government will underwrite adequate procurement 
to provide a basis for expansion, and will commit itself to the five-year program 
already recommended, then we can turn to consideration of a number of problems 
some of which are more or less general to all industry while others are of special 
concern to the accessory industry in preparedness planning. 

A. Recognition of the Accessory Manufacturer's Role 

A number of problems which had to be solved in the past can be obviated if full 
recognition is given to the way in which an accessory comes into being and is 
supplied. The principal accessory manufacturers should be brought in on the 
first discussion of any program. They should not learn abou.t it days or weeks 
later from the airframe or engine manufacturers. Our time cycle for planning,. 
engineering, and production is in many cases even longer than that of the air
frame people -lead times vary tremendously for individual parts of the same 
device. We also recommend that more industrially trained personnel, particularly 
those familiar with these p"roblems, be utilized as a part of the military organiza
tion in the early stages of planning, thus mak~ng available more realistic planning 
and scheduling. 

119 



MALCOLM P. FERGUSON 

B. Planning and Scheduling 

The accessory industry is called upon to supply through two different systems
one direct to the airframe or engine manufacturers, called CFE or Customer 
Furnished Equipment, and the other direct to the Army, Navy, and military 
services, known as GFE or Government Furnished Equipment. 

By thoughtful and realistic analysis of this situation a great many difficulties 
could be eliminated which would make for more rapid expansion. For example, in 
our own case, we make struts as CFE equipment furnished to the airframe manu
facturer, while the wheels and brakes which go on the struts are furnished to the 
Army as GFE, and the same wheels and brakes are furnished to the Navy as 
CFE. 

The responsibility for planning and scheduling is fundamentally associated with 
this classification as are the later problems of technical and field service and 
spares procurement. It is suggested that the classification of items falling in 
these two different groups be exactly determined at the initial stage or that it be 
developed in the near future on a basis of what it would be in any mobilization. 

Most every pro·duction man associated with the problems of the last war says, 
"Give us realistic scheduling the next time." Too many schedules were based upon 
hopes, ambitions, and on promises of one party without integration into the 
whole picture. In preparedness planning we need a master plan of scheduling 
and a well-developed prior plan of how scheduling would be handled, by whom, 
and how requirements would be correlated with the large number of accessory 
suppliers to engine and airframe manufacturers. 

C. Material Procurement 
No discussion of future expansion would be complete without calling attentior. 

to tne great need !"or some form of insurance against bottlenecks arising trom 
shortages of materials. The numerous and often costly and tragic delays which 
this factor brought about during the last war are all too famili ar . This subject is 
so important and so broad that it cannot be covered here, but control, allocation 
and distribution plans can be developed in advance and it is recommended that 
more analysis be given toward integrating the complicated but equally important 
requirements of the accessory industry in arriving at total industrial needs. 

D. Design and Engineering 
The accessory is such an important part of the functional phase of the airplane 

that more attempts should be made to bring the accessory manufacturers' engi
neering departments into the phase of original design of the airplane and engine 
and particularly into early ground and flight tests. Too often unfavorable factors 
of performance became known to the manufacturer of the electrical equipment 
or the flight instruments too late. 

While the word "standardization" is old and common the airplane industry bas 
much room for its application. In only one instance in the last wnr was a landing 
gear strut used on one airplane adaptable to any other airplane. Model complica
tion pyramided enormously as the war progressed. While superior performance 
must never be sacrificed for lack of change in a particular part or device, much 
can be accomplished by a long-term and intensified program of standardization 
study. 
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In any consideration of engineering, great emphasis must be placed upon sheer 
inventive ability- it must be encouTaged; it cannot be hired and put to fruitful 
use the ucxt day, nor even the next year. Om· best fuel expert has attained his 
great skill largely because he bas solved problems of airplane fuel metering and 
supply for over 25 years. 

America has never fought a war on what we bad in production at its beginning. 
It was what we bad on drawing boards, in laboratories, and in engineering de
partments that had to be snapped into production as rapidly as possible. There 
will be an increasing tendency in any future war to accelerate the items that are 
in the laboratory. Adequacy and flexibility of engineering facilities are involved. 

E. Procurement Pol icy 

If we are to take all practical steps to be prepared for rapid expansion, atten
t ion should be focused on some of the aspects of today's military procurement 
policies. Such orders as are available are to be had on a competitive bid basis, 
for a r elatively small volmne at the best possible price to the services. This com
petitive system requires that job shop lots be made by job shop methods. Ob
viously, the item is bo th designed and tooled accordingly. While this recommen
dation would not be sound in many cases, we strongly mge that where it is 
reasonable to anticipate the production of a specific item in volume, consideration 
be given to the request for bids on a fully tooled, large volume basis, even though 
the number actually purchased be small. If adopted wherever possible, this 
approach would do a great deal to make possible accelerated expansion of such 
items. 

F. Manufacturing, Planning, Processing, and Tool Design 
In the rapid expansion of actual production one of the principal problems in 

the accessory industry, largely because of the intricacy of the items, is the im
portance which good tool design and good tooling assume in the production -of the 
part and in maintaining the accmacy and quality which are so closely associated 
with the final performance. Because of cmrent low production levels the group 
of specialists who would handle this important job in the accessory industry has 
suffered more than the rest of the personnel. The manufactmer cannot afford the 
luxury of retaining in his organization such experts, when his production is on a 
small volume, job shop basis. 

Nevertheless, it must be recognized that when the pendulum swings to the 
other extreme this is one of the most difficult groups to assemble. This was the 
experience during World War II expansion. In fact, the World War II expansion 
was marked by a springing-up of hundreds of small tool design and process busi
nesses which in general obtained their personnel from the very factories which 
they later served. 

A better solution to this situation in a future expansion program should be 
studied. Many false and inadequate starts were made in the last expansion due 
to the fact that quantities were not soundly determined at the original planning 
or procurement stage. The type of tooling, method of processing, and the equip
ment used are all closely associated with the quantity factor. It is further recom
mended that spare parts programs be definitely associated with original equipment 
programs particularly from the viewpoint of the accessory manufacturer who too 
often learned of spare parts requirements too long after original procurement. The 
advantages of planning and procuring on the total basis are obvious. 
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G. Manpower and Organization 
The problems of engineering, design, development, and test personnel were all 

handicapped throughout the last expansion by the effect of Selective Service on 
this group. If it is properly recognized that aircraft and components manufac
ture constitute critical phases of the original expansion program, this industry 
should be freed of draft and turnover during this critical period. It would seem 
that the war requirements for technical ability could be met elsewhere by normal 
civilian industry. In most instances we avoided to the greatest extent possible 
any interference with an employee's f reedom of employment. If the next war 
comes as quickly as predicted immediate efficiency is of the utmost importance 
and I am afraid we must face the faults but also the advantages of freez ing 
people in certain industries and occupations in order to prepare quickly at ma.xi-
mum efficiency. · 

It is almost universally recognized that a major problem in any rapid expansion 
program is the development of adequate supervisory personnel. At the risk of 
repetition the point is re-emphasized here again that the most effective approach 
to a solution of this problem is automatic if a reasonable level of production 
is underwritten on a continuing basis. This offers the opportunity not only for 
the training of supervision for the type of jobs that would have to be handled 
later, but in conjunction with the five-year forward program, makes possible the 
rotation of other men on supervisory jobs, on a purely training basis. Once the 
industry has been given the assurance that it is on a stable basis, it then becomes 
possible to initiate the sound programs for the training of supervisory personnel 
which will pay off greatly, if and when expansion is needed. 

Inspection, quality control and final product acceptance by the services created 
a continued knotty problem which can be improved in future expansion by assign
ing Air Corps or service representatives to the larger manufacturing plants on 
the initiation of the program and by assisting them with a production man who 
has broad engineering and manufacturing experience. 

A training school for development of Army inspectors is strongly recommended. 

Further regarding the quality control problem, definite progress has now 
been made in correlation of .Army and Navy inspection at plants serving both 
services, but original planning and definite regulations on this important point 
at the very start of expansion are recommended. 

Continuous trouble was experienced because parts made and approved at a 
vendor's plant were not acceptable at the purchaser's plant. Such double deter
mination of quality and the resultant conflict, some of which are the natural 
results of personalities, must be avoided. 

We are too often apt to think of quality in terms of appea~ance, finish, and 
gauging for size, but the manufacturing man realizes that these go way back to 
the type of machine selected for the operation, its accuracy and condition; and 
the type of · tooling which is placed on this machine. In the manufacture of 
intricate accessories there is not enough recognition of the fact that the making 
of parts frequently requires the development of the manufacturing process even 
before a machine is designed or procured. This calls for engineers, development 
men, machine designers, and manufacturing knowledge which are only possible 
with a healthy quantity-producing industry. In supplying fuel injection for the 
B-29 bomber engines the entire manufacturing program revolved around the 
original study and development of measuring equipment and special grinding 
machines capable of producing tolerances of plus or minus ten millionths of an 
inch. 
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H. Facilities and Subcontracting 

In the last two World Wars the United States had approximately two and one
half years of making wm· materials for its later allies) before itself becoming 
involved in hostilities. Few believe that this situation will be duplicated if there 
should be another wru·. For this reason, we must face the problem not only of the 
extent of expansion but of the rate of expansion. We in the accessory industry 
would be fortunate to build a 50% increase in the first yeru· of wm· over the 
preceding year if it were based upon the pattern of World War II. 

One seemingly simple but important recommendation is that an agency approxi
mating the Defense Plaut Corporation be maintained at all times and that its 
procedures in authorizing plant expansion be firmly established and fully under
stood by all government agencies and industry. Many months of delay can be 
avoided if red tape in the authorizing .of facilities is cut to an absolute minimum. 

An entire p aper could be devoted to the subject of subcontracting alone, par
ticularly from the viewpoint of the accessory industr y. We certainly learned that 
subcontractors in general had to be sold on taking over parts or complete units 
because they had before them the requirements of all other phases of the war 
expansion program, plus war devices which they were encouraged to undertake on 
a direct contract basis. 

Many manufactmers do not like to make parts only, although many did not 
have the organization or the ability to make complete units and undertake the 
responsibility for their ultimate performance. There was considerable shifting
some required by quality, but much by the policy of the source in selecting other 
units. This resulted in repeated retooling, new training programs, and was far 
from efficient in obtaining rapid expansion. 

It is of course impossible under present volumes to interest subcontractors in 
any part of the aviation accessory business and as preparation for rapid e1rpansion 

· the entire aircraft industry is already cooperating with the Army Air Force pro
gram of subcontractor planning. Too often the matter of industrial planning is 
generalized. It would be the writer's recommendation that more attention be 
given to planning by the small group of individual manufactmers which might 
make up the flight instrument people, or the fuel handling people, or the hydraulic 
manufacturers. This integrated group should give consideration to, and arrange 
for, subcontractor contact and planning with those civilian industries who m·e 
the more logical manufacturers of their particular type of product and if possible 
the nearest geographically to them. These would have to be searched out by con
tinued contact and survey but it would seem that much preparation and under
standing of expansion problems could be accomplished in this manner. 

SOUND BASE NEEDED 
In conclusion, I must return again to the accessory ind.ustry's unanimous con

viction that the greatest asset for its rapid expansion is a sound base in existjng 
productive operations. 

The best way to get more of what you want the first year after the need arises 
is to have the best going operation today that can be financed even though to do 
so may require vision and courage. In retrospect we can see all, too clearly how 
millions spent between the wars would have saved billions after Pearl H arbor. 

Fortunately, the adoption of an adequate program will itself constitute the 
soundest· peace insurance. 
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EXHIBIT ".A." 
Civilian Counterpart 

Yes No 
MISSILES 

Radar Guidance Systems 
Flight Simulators 
Free and Rate Gyros . 
Hydraulic and Electric Servos -------
Amplifiers -----
Telemetering Systems 
Proximity. Fuses ------------------- ·----
Target Seekers ___ ------·----
Hydraulic and Electric Actuators -----------
Fuel Metering Systems ---------------------
Fuel Pumps, Turbo and Accumulator ---------------
Fuel Nozzles, Gauges and Meters -----------------
Launching Carriages ----------·---
Thermocouples and Bolometers ------------------
Accelerometers ___ _ ________ _ 

Radiosondes -------------------· ---------------
High Speed Motors ---- ----------------
Magnetic Amplifiers -----------------------
Unloading Valves ----------------------------------
Electric Power Supply Systems -----------------------
Yaw and Pitch Computers --------------------
Tailpipes and Diffusers --------------------

RECIPROCATING ENGINES 

Carburetors ------------ x 
FUel Injection Systems- Pumps, Nozzles, Controls __ _ 
Magnetos __ -----------------
Spark Plugs and Shielding ----------------- x 
Water Injection -------------------------------
Starters, Electric ----------------------------- x 
Starters, Combustion ----------------------------
Generators -------------------------------------------- x 
Valves --------------------------------- x 
Valve Springs ---------------------------- x 
Magneto Switches --------------------------------------- x 
Electric Primers -------------------------------------------- x 
Superchargers and Pumps ----------------------------------
Booster Coils --------------------------------- x 
Starting Relays ------------------------------------ x 
Shielded Ignition Harnesses ------------------------
Accessory Gear Boxes -------------------------- x 
Mixing Controls---------------------------

JET, TURBO AND PROP-JET ENGINES 

Speed-Density Fuel Control - ----------------------
Discharge Nozzles 
Fuel Pumps ------------------------
Fuel Metering and Control Systems 
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Civilian Counterpart 

Tur bine Wheels and Blades -------- - --- 
E lectric and Torch Ignition 
Impeller s 
Combustion Chambers ------ ------- - 
Ther mocouples and B olometer s 

UNDERCARRIAGE 
Struts 
Wheels 
Brakes _ 
Hydraulic or Air Shock Absorbers - ----------
R etl·action Apparatus - H ydraulic and E lectric ____ _ 
Steering Devices- H ydraulic and Electric _______ _ 
Brake Lining _ 
P ower Brake Valves _ _ _ 

ENGINE INSTRUMENTS AND CONTROLS 
Suction Indicators 
Temperature Indicators ------------ - ----
Pressure Indicators _ ____ _ 
Warning Units-Fuel, V acuum, Oil - ----· 
Air Pumps _ _ _ ____ _ 
V acuum Pumps ______ -------- ----
Filters ------------- ------- -------------------------------
Mixture Controls ---- ------- ----------
Electric Primers --- ----- -------- ---- ----- ----
Automatic Super ch arger R egulators -------------
Centrifugal Oil Separ ators ---------------------- ---
Synchronizing Mechanisms ---------· 
Engine Exhaust . Superchargers ______ _ 
Tachometers- Electric and Centrifugal ------ - - -
H ydraulic Pumps _ _____ --- -------
Two-way Air V alves ------------------ --- - -----

FLIGHT INSTRUMENTS 

Magnet ic Compasses -----------------------------
R emote R eading Compasses --------- --- -------- ---- 
Gyro Flux Gate Compasses ----------------------~ 
Directional Gyro - ---- - -------------------------------
Artificial Horizon --- ------- ------------------------------------ --
Automatic Pilot - ---- ----------- - ----------------- --------------
Flight Path Computer (For All-weather Landings) - -----=---
Clocks - ---------------------- ---------- -------------------------
Fuel Gauges - --------------------------- --- --------- ------ ---------------
Turn and Bank Indicator -----------------------------------------------
Accelerometer ----------------------- - -----------------~-----------------
Air Speed Indica tor --------------------------------- - ---------- -----
Au tosyns ----------------------- -------------- - -------------- --- --------
Magnesyns _:_ __________________________ _________________________________ _________ _ 

Altimeter ----------------------- ------------------ ---------- -----
Sen si t i v e AI t imeter -----------------------------'-------- -------------------------------
R adar Altimeter ------------------------ ---------- ---------- -------
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Civilian Counterpart 

Radar, Anti-collision Devices ------------------------------- -------
Radar for Bombing Invisible Targets - ---------------------
Venturi Tubes ______ ________________ :.__ ________________________ _ 

Inverters ------------------------------------------ ---------------
Dynamotors --- -------------------------------- -------------------- ----
Hydraulic Pumps -------------------------------------------------- -------------
P ilot Static Tube ----------------------------------------------------------- ------
Air Pumps --------------------------------------------------------------------- ---
Vacuum Instrument P umps ------------------------------------------------------

COMMPNICATION AND NAVIGATION 
Airborne Radio Receivers and Transmitter s -----------------------
Ground Radio Receivers and Transmitters -----------------------------
Radio Direction Finders - --------------------------------------------
Omni-Directional Beam Transmitters and Receivers ----------
GCA (Ground Control Approach) ---------------------- ------------------
Radar Surveillance Units -------------------------------------------------
Radio Loops ----------------------------------------------------------------
Radio Antennas ------- -------------------------------------------------------
Static Precipitation Dissipaters ---------------------------- ---------------
Navigation Lights ________________ : _________________________________________________ _ 

Landing Lights ------------------------------------------------------------------------
Navigation Light Flashers -----------------------------------------------------
Air P osition I ndicators ------------------------------------------------------------
Distance Recorders --------------- ----------------~ ----------------------------------
Radio F ilter Boxes --------------------- ---------------------------------------
Frequency Meters ------------------------------------------------------------
In terphones and Amplifiers --------------------------------------------------
Driftmeter ----------------------------- ------------------------- ---------------
0 ctan ts ---------------------------------------------------------------------------------------
Sextants -------------------------------------------------------- ------------------- -----------
ILS (All-weather Landing System) --------------------------------------
Radio Control P anels ------------------------------------------------------------------

AIRPLANE ACCESSORIES 
De-Icing Equipment --- ---------------------------------------------------------------
Auxiliary P ower Plant -----------------------------------------------------------
Wheel Position Indicators and Transmitter s -------------------------
F lexible Metal Tubing ---------------------------------------------------------
Refueling E quipment ------------------------------------------------------------------
Pilot Seats -----------------------------------------------------------------------
Cabin P ressurizing Apparatus _________________________ ___ _____ _______ _____________ _ 

Wing Flat Position Indicator s ----------------------------------------------------
Cargo I-Ioises ---------------------------------------------------------------------------------
Gear Boxes -------------------------------------------- -----------------------------------
P ower Operated Gun Turrets --------------------------------------------------
Windshield Wiper s ---------------------------------------------------------------------

HYDRAULIC SYSTEMS 
Hydraulic Pressure Regulators ------------------------------------------------
H ydraulic Pressure Control Switches ----------------------------------------
H ydraulic F low Equalizer s ____________________________________________ c __________ _ 
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Civilian Counterpart 

H ydraulic Accumulators __ 
H ydraulic Check Valves - - - - ---- -------
Hydraulic E lectric Switches ------- ------
H ydraulic Pumps ----------- --- - - - - -----
H ydraulic Foill'-way Selector Valves 
H ydraulic Two-way Selector Valves 
H ydraulic Remote Controls ----- - --
Hydraulic Filter s -------------------- - - - - - - --------------
Hydraulic Hand Pumps ----------------
Centrifugal Type Oil Separators ----- --- -- -------- 
PressUl'e and Relief Valves - ------------- - --------

ELECTRICAL SYSTEMS 
Reversible Retraction Motor 
Position Tr ansmitter s ---------- -- --- -------- -----
Motor Generator Sets and Alternators ---- --------- - 
Bomb Rele~se Solenoids -----------------------------
Solenoids and Their Valves - -- - ------------------
Torque Amplifiers ------- ------------------------------- - - 
Low Inertia Motors ---- ----- -- - -- - - -- ---- -- - --- ----
Relay and Line Switches --------------------- ---- - ----- 
Filter Boxes ---------- -- ---- ------- - --- --- - ---- - ---------
Reverse Current Relays --- --------------------------- --
Rheostats - -- -- -------- ---------- --------------- -----------------
Booster Dynamo tors -------- - --------- - ----- -- ------------------
Wing F lap Motors ----- - ---------- -------------------- -- -------
Bomb Bay and Turret Motors ----- -- ------- -------- ---------- - 
Heavy-duty Starter Switches ---------- --------------------------- - 
Frequency Meter s ----------------------- ------- --- -------------
Voltage Regulator s ---------- ---- ------------------------- ----------
Solenoid Relays - --------------------------- ----------------------------
Booster Coils ------------ -------- ------------------------ - - ------------- ---------

AIRPLANE ARMAMENT 
Gun Turrets and Their Controls ----- ------------------------------
Guns -------- -------- ------------------------ ------ -------------- ------- -- --
Gun Chargers ---------------------- ----------------------------- ------------------
Rockets ----------------- ---------------------------------------------------------------------
Bombsights ------ ------ - -------- -- -- ------ ----------------- --- -- - -- ---- - --~- - ----------------

PERSONNEL AIDS AND EQUIPMENT 

Oxygen Regulators ------------------------ -----------------------------------------
G-Suits ------------------------------·------------------------------------------ ---------
P arachu tes -------------------------------------------------- --------------------------------
Au tomatic P arachute Openers ___________________________________________________ _ 

Pilot Ejection Apparatus ---------------------------------·--------------------------
Temperature Control Apparatus ----- ----------------------------------------
"Gibson Girl" Emergency Sea Rescue Transmitter ----------------

PROPELLER 
Anti-Icing Devices ------------------------------------------------------------------------
Governor and Controls ______________________ __ : __ ____________ ________________ __________ , 
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Civilian Counterpart 
Yes No 

METEOROLOGIC~L INSTRUMENTS 

Radiosondes - ---- ------ ---------- --- -
Automatic Ground Weather Stations for Remote Places _ 
Wind Direction and Velocity Transmitters 
Remote Indicator Recorders ----------------------

X 

X 

Aneroid Barometers ----- - ----- ------ ---------- x 
Barogr aphs - ------------- - - ------------------- ------- -------- x 
Micro-barographs -- ------------ ------ -- -------- ----- x 
Aerographs ----- ------------------------------- ------------- x 
Clinometers ------------------------------ --------------- x 
Aerovanes -------- - --- ------------------------- ------ -------------- x 
Anemometers - --------------- - - ------ ---- --------- --------------- ------- x 
Hydro-thermogr aphs - --- ------------------------------------------ --- ---- ---- x 
Psychrometers --------- ---------------------------------------------- x 

GROUND INSTALLATIONS 

Fuel H andling Equipment --- - ------ -------------------------
Engine H eaters for Cold Weather Starting --------- - - -------- 
Landing Mats ----------------------- - ----------- -----

X 

X 

EXHIBIT "B" 
ACCESSORY MANUFACTURERS 

Adel Precision Products Corp. 
Airesearch Manufacturing Co. 
Air Associates, Inc. 
Axelson Man_ufacturing Co. 
A. C. Spark Plug Co. 
American Bosch Corp. 
Aeronautical Radio Mfg. Co. 

Bendix Aviation Corporation 
Breeze Corps. 

Halley Carburetor Co. 
Hazeltine Electronics Corp. 
Hallicrafters Co. 
Houde Engineering Div. 

J ack & Heintz, Inc. 

Kollsman Instrument Div. 
Kidde & Co., Inc. 

Lear, Inc. 

X 

X 

X 

Belmont R adio Corp. Longines Wittnauer Watch Company, 

Chicago Pneumatic Tool Co. 
Collins Engineering Co. 
Chandler-Evans Div. 
Cannon Electric Development Co. 

Cleveland Pneumatic Tool Co. 

Delco-Remy Division 

Electrol, Inc. 
Edison, Thomas A., Inc. 
Ex-Cell-O Corp. 

Foote Bros. Gear & Machine Co. 
Finstone Aircraft Corp. 
Federal Telecommunication Labs., Inc. 

B. F. Goodrich Co. 
General Electric Co. 
Goodyear Tir e & Rubber Co., Inc. 
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Inc. 
Linde Air Products Co. 

Minneapolis Honeywell Regulator Co. 

Radio Corp. of America 

Sperry Gyroscope Co., Inc. 
Solar Aircraft Co. 
Stewart-Warner Corp. 

United Aircraft Products, Inc. 
U. S. Gauge Co. 

Vickers, Inc. 

\V estinghouse Electric Corp. • 
Weston Electric Instrument Corp. 
Weston Hydraulics 
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JOHN K. NORTHROP 

"THE REMOTENESS OF UNCONVENTIONAL EQUIPMENT" 

SUMMARY 

Three major classifications of guided missiles suitable for intercontinental war
fare are briefly described and their relative characteristics discussed. 

Qualified estimates of time and cost required for the production of various 
quantities of missiies in the different classifications are presented, and the impor
tance of evaluating time and cost requirements in addition to technical possibili
ties is stressed. 

Dangers of over-optimism concerning r apid development of push-button warfare 
are po_inted out, and some advantages of guided missiles, once they are available, 
are outlined. 
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.rA. A AVAILABILITY VS. TIME 
'lfJ N.A.LYSIS OF the remoteness, or the availability vs. time, of unconvention.al 
equipment, and an estimate of the yeru·s r equired to translate push-button warfare 
theories in to practice, involves a high degree of guesswork because of the fact 
that lit t le or no actual experience in such fields of endeavor is available at this 
time. 

For this reason the time and cost estimates submitted herein must be viewed 
as qualitative rather than quantitative data. They have been obtained from per
sonnel who are as well qualified as possible under present conditions of limited ex
perience in the field, but they may be largely in error even if the premises on 
which they are based remain unchanged by new discoveries or developments. If 
new discoveries should be made affecting the fields of endeavor concerned, the 
figlll'es given might vary several hundred percent. 

ONLY LONG-RANGE MISSILES CONSIDERED 

At the risk of over-simplification it is assumed tha t unconventional equipmen-t 
means guided missiles and that the only guided missiles that would justify a gen
eral translation of push-button warfare theories into practice ru·e those able to 
carry a t least a 5,000-pound warhead for a range of at least 4,000 miles. 

The fu·st of these assumptions is based on the fact that the general category of 
guided missiles is the only major development that could warrant a revolutionary 
change in our militru·y planning. The second assumption is made because any 
missile capable of less than intercontinental range must be used as an auxiliary 
to manned aircraft, ships and armies r ather than as a substitute for them. 

THREE MAJOR CLASSIFICATIONS 

Sufficient engineering analysis of the problems involved in the design, develop
ment and production of long-range guided missiles has been completed in the past 
two years to wru-rant dividing such weapons into three major classifications. These 
are, the subsonic pilotless aircraft, t.l.J.e supersonic pilotless aircraft, and the 
supersonic rocket. 

SUBSONIC PILOTLESS A I RCRAFT 

The fu·st of these weapons is analogous to the German V-1 buzz bomb which 
was used in large quantities against London and other Allied cities in World War 
II. The V-1 had a range of about 150 miles, a high speed of 300 to 400 miles per 
hour, and a type of guidance which was only suitable for use against widespread 
target areas, even at the short distances over which it was employed. 

Based on fairly complete design studies it is reasonable to expect that almost 
any competent aircraft manufacturer could, in a modern design, extend the speeq 
of such missiles to 600 miles per hour and the range to 4,000 miles. The methods 
and equipment necessary to accomplish these improvements are already well 
known in this country. Important elements such as power plants suitable to the 
project are now in existence and the aerodynamic problems involved have been 
solved, both here and abroad, in the design and construction of numerous piloted 
aircraft. 
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The most serious problem remaining unsolved is that of accurate guidance over 
the greatly increased ranges required. Considerable progress in overcoming even 
this obstacle has been made in the past year and a half, and there is reasonable 
assurance at this time that guidance mechanisms could be perfected almost as 
rapidly as the missile itself. 

SUPERSONIC PILOTLESS AIRCRAFT 

The second classification of guided missiles requires increase in the missile's 
speed to supersonic velocities-perhaps 1,200 to 1,400 miles per hour-through the 
development of airframes suitable for such speeds and the solution of the aero-

_dynamic problems encountered. Although some progress has been made in the 
basic research necessary for the design and construction of such a vehicle, ac
tual development along such lines is negligible and there is nothu1g on which to 
base hope for the early or rapid successful development of such equipment other 
than a very limited series of model tests. A typical idea of the problems involved 
may be obtained from the f act that in order to produce such a missilP., it will be 
necessary to perfect power plants having five to ten times the thrust, and more 
than double the thrust per unit of frontal area, of any now running. The design 
and construction of such power plants, even under high priority, must of necessity 
involve s.averal years of intensive work. 

Supersonic wind tunnels and allied equipment necessary even for model testing 
in the supersonic field are extremely expensive. Because of greatly increased drag 
and resulting poor over-all efficiencies at supersonic speeds, much larger and more 
complex aircraft will be required to accomplish a given objective, than though a 
subsonic vehicle were used. For these reasons the supersonic pilotless aircraft 
will take considerably longer to develop and will be much more expensive than 
the subsonic type. The problems of guidance of the supersonic pilotless aircraft 
are in large measure similar to those of the subsonic vehicle, although appreciably 
more difficult of solution. Nevertheless, th~ same general type of guidance equip
ment, with some additional development and complication, is conceivably suit
able for. either subsonic or supersonic aircraft. 

SUPERSONIC ROCKETS 

The third type of guided missile that must be considered is the supersonic 
rocket. This vehicle is exemplified by the V-2 developed by the Germans during 
the war for the attack on London. The V -2 effort was one of the outstanding 
technical accomplishments of World War II, requiring approximately six years 
to complete, and an estimated outlay of the equivalent of $250,000,000. When it 
is considered that the maximum range of the V -2 was about 200 miles and the 
accuracy attained permitted only general bombing of large areas at short range, 
it may be realized that a tremendous amount of research and development is 
necessary before a suitable long-range rocket with proper guidance can possibly 
be obtained. 

Qualified experts, starting with information on the V -2, and expanding the field 
of knowledge in the past two years, have determined that the range of supersonic ' 
rockets can be increased to something more than the 4,000 miles assumed essential 
for intercontinental warfare. However, the size, weight and complications of the 
missile are all greatly increased and the whole project is so dependent on the 
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development and availability of superior fuels that the time and cost estimates 
made for such an endeavor are the least reliable of all those submitted. 

It is in the field of guidance that the most significant difference between pilot
less aircraft and rockets occurs. The reasonable assurance of suitable guidance 
which we believe exists for pilotless aircraft cannot be claimed for the rocket at 
this time, and projects now well under way for the development of guidance sys
tems for pilotless aircraft are largely inapplicable to the problems of rocket 
guidance. 

RELATIVE VALUE OF VARIOUS TYPES 
In determining and comparing the values of the three types of guided missiles 

briefly described above, it is necessary to consider many characteristics of each 
which cannot even be outlined in a paper of this scope, let alone properly eval
uated. Space permits the mention of only a few of the most important, namely, 
time of development and production, cost of development and production, degree 
of accuracy to be expected, and relative ease of interception by an enemy. 

Subsonic pilotless aircraft are definitely superior to other types in respect to 
the first three items and inferior in the last. The supersonic rocket is inferior in 
the first three and definitely superior in the last. The supersonic pilotless aircraft 
falls between the two in respect to each of the four items. 

TIME AND COST CONSIDERATIONS 
Many articles and discussions of the relative merits of aircraft and guided 

missiles, as well as the various types of guided missiles, concern themselves solely 
with the technical possibilities and completely neglect two essential considera
tions. The first of these is the time required for the perfection of such a poten
tially valuable new weapon. The second is the relative cost thereof. 

· The ability of the nation to protect itself, either through defensive or counter
offensive operation, is definitely limited by the economic willingness and ability of 
the nation to produce, both in times of peace and under the stimulus of war. This 
ability may be measUred in terms of dollars appropriated by Congress, or man 
hours, or pounds of strategic materials available to the production effort. These 
economic limitations may very readily determine the final selection of new weap
ons, regardless of the technical possibilities. 

It is apparent, in comparing the economic value of a 600-mile per hour subsonic 
pilotless aircraft with a 3,500-mile per hour supersonic rocket, that if the rocket 
cost ten times as much as the aircraft, only one out of ten ai.J:craft need reach 
its objective to equal the offensive power of a 100% effective rocket, and that if 
cost is taken into consideration, the pilotless aircraft may be more attractive than 
the rocket even if the rocket were equally available. On the other band, the sub-' . sonic aircraft would be useless if the enemy were known to have defenses that 
would detect and stop a very large proportion of those launched. If the warhead 
of a guided missile represented a very great expenditure, as is the case with 
atomic bombs it would be necessary to use the most positive method of delivery, 
almost regaraless of the cost of the vehicle itself. 

QUALIFICATION OF ESTIMATES 
Based on limited information available at this time, and subject to the many 

qualifications outlined above, we have endeavored to summarize time and cost 
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PHASES AND COSTS IN DEVELOPMENT OF GUIDED MISSILES 

Subsonic (600 mph) Supersonic (1,400-mph) Supersonic (3,500-mph) 
Pilotless Aircraft Pilotless Aircraft Rocket 

Item Time Cost Time Cost Time Cost 
Research, Development, Ex- $ 150,000,000 
perimcntal Engineering and 3 6 10 to 
5 Experimental Missiles years $ 6,000,000 years $ 30,000,000 years $ 250,000,000 

...... 
~ Research, Development, 

Production Engineering $ 250,000,000 
and 200 Service Test and 4ljz 10 15 to 
Training Missiles years $ 25,000,000 years $ 100,000,000 years $ 375,000,000 

$2,500,000,000 
Production Quantity of to 
5,000 Missiles $375,000,000 $1,500,000,000 $3,500,000,000 
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estimates for the development of the three categories of guided missiles described. 
The estimates cover three necessary steps in the quantity procurement for war
time use of such weapons. The first step is the research and development required 
for the production and test of five experimental missiles. The second step includes 
the first, plus the manufacture and launching of a service test and preliminary 
training quantity totaling 200 missiles, which number might be inadequate in the 
case of rockets. The final step is the production of 5,000 missiles. 

Time and cost estimates are submitted for the first two phases of the program 
but for the third, cost estimates olll.y are fw·nished, as the time involved would 
depend entirely on the number of organizations used and the priorities granted 
to such production. The time estimates assume a definite decision as to the extent 
of the program to be undertaken, at the time the program is started. In other 
words, it would be impossible to complete and test 200 subsonic pilotless aircraft 
missiles in a four-year period and at a cost of $25,000,000 unless the decision 
were reached at the inception of the program that it was to include a total of 200 
missiles. The time and cost would both be greater if the first phase experimental 
program were completed prior to a decision to proceed "ith the service test and 
training quantity program. They would be much greater unless the selected pro
gram were pursued vigorously and with adequate priorities. 

The chart is submitted with the reiterated caution that it must be used as a 
comparative rather than an absolute estimate of time and costs involved. 

PUBLIC DANGEROUSLY OVERSOLD 
From the information now available we are forced to conclude that the general 

public has been greatly oversold on the possible imminence of push-button war
fai·e, and that even if we select the simplest and cheapest program of develop
ment, about five years would elapse under peacetime conditions before it would 
be possible to make available sufficient guided missiles to be used as effective 
weapons in ' intercontinental war. Under the stimulus of wartime conditions it is 
possible that the time required could be reduced somewhat below the estimates 
given, but in any program of production of a new type weapon the days at the 
start of the program are just as important as those at the end. Therefore it is 
vital that a decision be reached promptly and pursued vigorously if we are to 
achieve even the estimated timing. The idea that push~button warfare of any 
type could be used for any purpose within months, or even two to five years, is a 
dangerous fallacy that must not be allowed to interfere with the availability of 
existing and improved military equipment of conventional types. 

GUIDED MISSILES A SUPPLEMENT 
When guided missiles come into use as effective intercontinental weapons it can 

only be expected that they will supplement more thoroughly proved types of 
equipment. An extensive period of active use after the time of their introduction 
in any conflict must be planned before they could be expected to form the major 
backbone of our offensive equipment. We must recognize that there is as much 
opportunity for improvment in guided missiles as there is in aircraft, and at all 
cost avoid a "Maginot Line" philosophy which would permit complacent reliance 
on the earlier types that may be built. It is essential that research and develop
ment continue on high priority in this largely unexplored fi-eld if any semblance 
of security is to be maintained. 

It must not be assumed from the above that shorter-range missiles of various 
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types may not be-developed and perfected as auxiliaries to more conventional mili
tary equipment in less time than above mentioned. During the p eriod of W orld 
war n very r apid improvement in fire power and destructive force of aircraft 
occurred through the perfection of more powerful short-range rockets, heavier 
bombs and more powerf ul guns. The backbone of the striking f orce, however, 
remained the aircraft which transported the actual weapons of destruction over 
the distances involved. 

It is of vital importance, therefore, that all those concerned with the def ense of 
the United States lend their efforts to the debunking of the public insof ar as the 
imminence of push-button warfare is concerned, so that we may maintain an ade
quate air force of constantly improved types over a period of at least the next 
ten to fifteen years. On the other hand, the basic advantages inherent in the use 
of guided missiles warrant the continuation of r esearch directed toward their 
ultimate perfection on a high priority schedule. 

ADVANTAGES OF GUIDED MISSILES 
A few of the important advantages inherent in their use are as follows: 
First, the knowledge of the existence of such weapons may prove a powerful 

psychological detenent against aggression on the part of any enemy. Very few 
wars are started without the reasonable assurance on the part of the aggressor 
that he can overpower the enemy promptly and with comparatively little damage 
to his own economy and existence. The sure knowledge of powerful and instan
taneous reprisal in spite of anything that could be done should serve to give 
pause to those contemplating aggressive maneuvers. 

Second, the guided missile produced in years of peace and under comparatively 
leisurely conditions could be maintained in a condition suitable for virtually in
stant mobilization, far more easily than would be possible with a manned air force 
of conventional aircraft. Once produced, the missiles could be stored in widely 
scattered and well camouflaged outposts, either above or under ground. The main
tenance expense and the man power required would comprise a very small frac
tion of. that needed to maintain a conventional air force of equal striking power 
in like readiness. Problems of personnel procurement, personnel training and per
sonnel risk would all be greatly minimized if missiles were used. 

Third, the know-how is presently available for the design of a 600-mile per hour 
missile with a range of 4,000 miles or better, which can be built at a reasonable 
price, and which is .suitable for mass production in shadow factory organizations. 
Quantity production of long-range bombers to accomplish the same type of mis
sion is a comparatively difficult, costly and complex project. 

Entirely neglecting the humanitarian aspects of the case, it will always be 
easier to secure man power for the factory than for the field of battle. The United 
States has always been pre-eminent in the field of mechanized quantity production
the use of guided missiles takes full advantage of this supremacy. 

QUALIFICATIONS OF GUIDED MISSILES 
.At least in the early stages of their use, guided missiles having the necessary 

range for intercontinental warfare cannot be expected to achieve usefulness 
against pill-point targets such as bridges, individual factories, etc. They can be 
extremely useful for attack on industrial areas, however, with explosive, incen
diary, biological or atomic warheads. There is no particular reason why they 
cannot be developed in sizes to carry warheads two or three times the weights 
assumed earlier in this paper. 
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"REQUIREMENTS FOR MANUFACTURE OF 
PUSH-BUTTON WEAPONS" 

SUMMARY 

The development of a 1,500- to 5,000-mile guided missile, up to the stage where 
production of combat units can start, will probably cost $200-$300 million and. 
under optimum accelerated conditions ' in peacetime, require 10-15 years to ac
complish. Flight testing of experimental missiles will require firing ranges of large 
geographical dimensions up to several thousand miles in.length, which do not exist 
within the continental limits of t he nitecl State ·. 

Facilities for manufacture of missiles will require equipment and machine tools 
similar to those now used in aircraft production. The work to be performed per 
pound of missile airframe will be closely equal to that per pound of airframe for 
an inhabited aircraft. The highly specialized and precision organizations now 
manufacturing aircraft engines and propellers, turbo-superchargers . and carbure
tors, will be more than adequate for production of propulsion equipment, rocket 
motors, fuel pumps, and ram-jets for guided missiles. Some excess, unused manu
facturing capacity in this category might result from a complete conversion from 
aircraft to missiles. Facilities for manufacture of hydraulic equipment, instru
ments, automatic pilots, radios, and radar for aircraft will be readily convertible 
to missile production. Extensive facility expansions for fuel production will be 
needed. 

The financing of special facilities having application only to guided missiles 
should be carried out by the Government. 
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I. TYPES OF MISSILES ¢ THE MOST outstanding developments in the field of push-button warfare 
were the German V -1 "Buzz Bomb" and V -2 Rockets, which appeared in World 
War II. The futme evolution of guided missiles in this country will result first in 
the development of ta~·get-seeking anti-aircraft missiles, either rocket or ram-jet 
propelled, which should be in practical operation for military combat use within 
a relatively few years, possibly five at the most. 

The next stage will undoubtedly be the development of self-propelled, controlled 
mis il es for use with ground troops or surface vessels against tactical tar gets at 
ranges from 25 miles up to several hundred miles. These missiles, we believe, can 
be made available in five to eight years. 

Ultimately, we anticipate the development of the self-propelled, controlled 
missile for long-range operations, for the destruction of strategically important 
targets. Such missiles will be used to replace or supplement strategic bombers, 
and will p ermit apush-button warfare" in its most literal sense. They will be 
many times larger than the V-2 (which had a gross weight of 28,600 lb. and a 
weight empty, less wru·head, of 6,750 lb.), and will undoubtedly travel at super
sonic speeds. 

Based on studies which we have made and which necessarily must be rough- be
cause we're looking out "into the blue," the probable costs of development of a 
1,500- to 5,000-mile missile up to the state of being suitable for combat use would 
be $200-$300 million. Present appropriations, however, make no adequate provi
sions f~r such a program. Under optimum accelerated conditions in peacetime, we 
believe 10-15 years would be required for such a development. The Germans spent 
11 years on the V-2, of which the last 6 years were intensive. 

II . FACILITIES 

A. Faci I ities for Research and Development 

1. Aerodynamic 

Research and development of large supersonic missiles require elaborate wind 
tunnels which do not exist today. The Air Forces, the Navy, the NACA, and the 
JR.DB h ave had under consideration the development of a satisfactory program 
for supersonic wind tunnels. The industry h as been consulted on this project; the 
matter is still pending. I would like to mention, however, that one of the programs 
which was developed called for the expenditure of over $1 billion for all purposes 
including supersonic aircraft as well as supersonic missiles. 

2. Propulsion 

The development of propulsion equipment and fuels · will require extensive 
bmner tunnels, and open pits for testing rockets and fuels. This equipment is 
included in the supersonic wind tunnel program referred to above. As an acces
sory to these facilities, there must be laboratories for chemical r esearch in fuels 
and metallurgy, and large mechanical laboratories for development and testing of 
fuel pumps and valves. 

3. Guidance and Control 

Experimental facilities for research and development of the guidance, control, 
and stabilizing equipment will P.e similar to those now used for developing high 
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quality instruments, automatic pilots, bombsights for aircraft, and fire control 
equipment for ships, radios, and radar. In some cases the special shops that manu
facture equipment for astronomical observatories seem most suitable. 

4. Fabrication and Assembly 
In addition to the facilities for the development of the components individually, 

it will be necessary to have fabrication and assembly facilities for the missile as 
a whole. The airframe can be made, using the same types of machine tools, jigs, 
fixtures, and processes as are used in the manufacture of conventional aircraft. 
There will be somewhat more machine shop work, and somewhat greater require
ments for precision in view of the high speeds encountered. 

5. Flight Testing of Complete Units 
Everyone is aware of the importance of flight testing in the development of 

aircraft. Flight testing of missiles is likewise important, but much slower and 
more expensive than testing aircraft. 

More than an airport is required. There must be a firing rang~ of sufficient size 
to permit the missile to travel its course. Uninhabited regions of large geo
graphical dimensions do not exist within the continental limits of the United 
States except on a very limited scale, up to approximately 100 miles at the most. 
A possible firing range of larger size appears to be one starting at El Centro, Cali
fornia, extending south down the essentially uninhabited peninsula of Lower 
California, Mexico. Another location, which has been under some international 
discussion, is one starting in southern Australia and extending in a northwesterly 
direction across the Australian desert and out into the Timor Sea. 

B. Facilities for Production 
An estimate of the requirements for production facilities can be obtained by 

consideration of the distribution of weight in the various components of a 
bomber aircraft and of a typical long-range guided missile, as set forth below: 

Table I 
Percentage of Weight Empty 
B-24 Bomber Guided Missile 

Structure: Wing, Tail, Body, Engine, Nacelle, Landing 
Gear ----- ------------ ---·--------------~-- 42% 

Propulsion Equipment -------------- - - - ---- -- -------- - 22% 
Controls and Accessories for Propulsion Equipment, 

Fuel Tanks, Lubrication Systems______________________ 16% 
Instruments, Surface Controls, Hydraulic System, Elec-

trical System and Communication Equipment__ ______ _ 
Defensive Armament and Turrets ____________________ _ 

8% 
9% 
0 Warhead Container -------------------- ------------------

Furnishings for Crew ------- ---------- --------------------------------- 3% 

TOTAL, WEIGHT EMPTY ________________________________________ 100% 

52% 
17% 

14% 

9% 
0 
8% 
0 

lOOo/o 

Under the first category in Table I is the weight of the structure which an air
frame manufacturer fabricates from raw materials supplied to him in the form 
of sheet, tubing, forgings, castings, and the like. We anticipate that in guided 
missile production the airframe manufacturer will still fabricate and assemble 
this structure. The missile, because it is more compact than an airplane and, for 
a given weight, will have wings and tail surfaces Qf relatively less size, can be 
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manufactured in plants which are dimensionally smaller than those needed for 
aircraft, with considerably less clear span and overhead clearance. The need for 
being adjacent to an airport is also eliminated in the case of the missile which will 
be transported by ground means to the firing points. 

In the manufacture of the missile airframe we expect to use sheet metal work
ing equipment similar to that used in aircraft with brakes, shears, hydraulic 
presses, drop hammers, and mechanical presses. The heavier structural parts will 
be finished on milling machines, lathes, planers, and the like. The general air
frame practice of use of long spar millers for taper machining of aluminum 
extrusions is expected to be carried over into the missile field. The new process, 
just coming into aircraft manufacture, of taper machining of plates for wing
skins, will probably be used also in guided missile production. 

The propulsion equipment for the airplane, i.e., the engine and propeller, weigh -
somewhat more percentagewise than the propulsion equipment for the missile, the 
rocket motor, or the ram-jet with its fuel piunps as indicated in Table I. The 
manufacture of rocket motor cylinders is similar in some respects to that of re
ciprocating engine cylinders. Both are accurate machining jobs. However, the 
rocket motor cylinders will be dimensionally much greater than aircraft engine 
cylinders. They may be two or three feet in diameter so that certain machine 
tools will have to be developed especially for this operation. Also, the special 
a lloy metals required to stand the high temperatures of rocket motors may make 
machining a difficult proposition. While the ram-jet, which is another form of 
propulsion device, is different in basic principle from the rocket motor, from the 
manufacturing point ·of view it is quite similar. It will involve machining of a 
large combustion chamber or cylinder, will need provision for injection of fuel 
through nozzles, and probably some method of cooling. 

Both the ram-jet and the rocket motor will requil:e fuel pumps which must 
handle high volumes of fuel and may possibly be turbine-driven as in the V-2. 
Facilities now engaged in the manufacture of turbo-superchargers for aircraft 
engines would be most logical for conversion to the manufacture of fuel pumping 
equipment for missiles. They use similar types of machines and processes. In 
every case, of course, a completely new tooling job will be required. 

Carburetor manufacturing facilities, and facilities now used for production of 
fuel injection equipment, will be convertible to the manufacture of fuel metering 
equipment for missile propulsion. In the missiles, however, the r ates of fuel flow 
are so much greater that new specialized test equipment will be needed. 

One other important difference which affects the manufactm·ing is that the 
missile is an expendable item with a relatively short duration of flight and no 
need for repair and maintenance after use, while conventional aircraft engines 
and propellers are designed and manufactured to have a long service life with 
provisions for maintenance and overhaul. The urgency of precision work in air
craft engines is greater · on this account. 

We believe that, considered on an over-all basis, there is considerably less pre
cision machining in the manufacture of propulsive equipment for missiles than 
in the manufacture of reciprocating engines and propellers for aircraft. A tran
sition from aircraft to missiles, therefore, should give us some reserve productive 
capacity of precision machine work, which can be converted to performing the 
manufacture of other special equipment for the missile. 

In Table I the percentage weight for controls and accessories for propulsion 
equipment is about the same for the B-24 as for the guided missile. In many cases 
the guided missile equipment itself will be identical to the type used on a bomber. 
We conclude, therefore, that the manufacturing processes will remain substan
tially unchap.ged in this category. 
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The next category in Table I-Instruments, Sill'face Controls, Hydraulic Sys
tem, etc.-shows almost identical percentages in the bomber and in the guided 
missile. Much of this equipment will be identical in nature. Manufacturers of 
instruments, automatic pilots, and gyroscopic equipment, should readily make the 
transition from aircraft to guided missiles. .A.n airplane automatic pilot is far 
too sluggish to operate on a supersonic missile. However, the manufacturer of 
such an automatic pilot, after suitable research and development and change in 
tooling, should be in a good position to make the devices for missiles. Hydraulic 
equipment (including actuator pistons, fittings, valves, and the like) is practically 
the same for aircraft and missiles. These manufacturers will probably have to 
make very little change in their manufactill'ing facilities. 

Surprisingly, there is less radio in a radio-directed missile than in the B-24 
bomber. The two radios are not identical, but a manufacturer with facilities for 
airborne radio and radar equipment should be pretty well equipped to make and 
assemble the components of missile radios. 

Table I shows 9% of the weight empty of a bomber is in defensive armament, 
i.e., guns and turrets. Inasmuch as missiles do not contemplate such equipment, 
these productive facilities will be completely released for other uses. 

;Facilities for the manufacture of the warhead container will probably be some
thing totally new, and involve processes and equipment now foreign to aircraft 
manufacture. 

On the subject of manufacturing facilities, we, therefore, reach the conclusion 
that, while guided missiles are complex devices in their initial conception and an 
enormous research and development program will be required to perfect them, the 
complexities will be pretty largely resolved when they get to the actual produc
tion stage, and they will be equally as producible as are aircraft today. 

C. Financing Facility Expansions 
In the research and development of guided missiles a number of costly, spe

cialized facilities will be required, which will have no application for research and 
development in other fields. Furthermore, there appears to be no commercial 
application for guided missiles; the Government is the only customer for this 
product. It does not seem logical, therefore, that private industry should assume 
the capital risks of establishing these specialized facilities . A sounder basis, which 
should in the long run be the most economical, is for the Government to bear the 
full burden of financing special facilities, making them available to private in
dustry in much the same way as many defense plants were set up during the war. 

D. Space Requirements 
Inasmuch as the production complexity of long-range guided missiles is not too 

widely different from that of inhabited aircraft, it is reasonable to anticipate that 
the space requirements for the manufactUl'e of the airframe and for the other 
components of equipment, as measured in square feet of facility p er pound output 
per month, will agree with the parameters and constants as attained for aircraft. 

' II I. MATERIALS 

A. Construction Materials 
The materials for construction of the airframe will be substantially the same as 

those used in an· craft manufacture; namely, high strength aluminum alloys, 
chrome molybdenum, nickel, and stainless steels. Special metals are required to 
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stand the high temperatures of the combustion chambers and possible corrosive 
action of the fuel. 

B. Fuels 

The most commonly used fuels for missiles today aJ:e alcohol, gasoline, and 
liquid oxygen. Some use is made of fmning nitric acid and Monoethylaniline. 
Gasoline, the most plentiful of these fuels, does not have a high enough specific 
impulse to meet the desired militru·y objectives for range. Considerable research 
is being carried out to develop or discover new f uels having higher specific im
pulse. As you can well imagine, these new fuels are available now only in small 
laboratory quantities and at costs which run to $10 per gallon. For true push
button warfare this new fuel must be found and developed. Undoubtedly, very 
large and extensive production facilities will also need to be set up. 

IV. LABOR 

A. Research and Development 

To solve the numerous research and development problems, a large numbei· of 
technically-trained specialists of the highest caliber are indicated. These tech
nicians do not exist today in sufficient quantity. One of the big tasks is to develop 
them. It is particularly important, therefore, that scientific colleges and universi
ties be adequately equipped with facilities such as supersonic wind tunnels in 
order that they can train these needed scientists and technicians . 

. B. Manufacturing 

The problem of obtaining and develO})ing adequate skills for the manufacture 
and assembly of the components of guided missiles does not seem too serious. 
Once the missile is properly designed and tested and the tools built for its manu
facture, the manufactm·ing processes can be carried out by the type of labor 
which we now employ in aircraft factories, which is, of course, of very high cali
ber relatively. Special abilities will be needed in certai.n fields, particularly in 
inspection. These abilities will have to develop as we get experience and learn to 
know where we must be particular anti where some tolerances are permissible. 

We anticipate that the labor requirements measured in manhours per pound will 
follow quite closely the trends .and curves for aircraft. The most fundamental 
influencing f actor in this is the quantity of production. Each time the quantity 
doubles, we anticipate the manhours per pound will diminish by 20 %. 

V. CONCLUSION 

In conclusion I hope that I have pointed out to you the development and manu
facturing problems of guided missiles. Substantial and expensive facilities will 
be required for research and development. Once the missiles are developed, w.e 
anticipate that the manufacturing processes will be fundamentally similar to 
those of inhabited aircraft, and ail·craft production facilities can be converted to 
missile work. However, new productive facilities of a substantial nature will 
probably be required for suitable fuels. 
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"THE PROBLEMS OF AIRCRAFT DEVELOPMENT" 

¢ Tn, UBYECOP» ~~E~ ~ : ,~,~ftTI~I~> I ~:~.~S :~ ~;.,tiun p<og'"' iu om 
national security . For that r caso11 , I am particularly happy to be able to address 
this statement to the Pres ident's Air Policy Com mi ss ion at a time when air power 
is of such obviou: importance. 

Th e in creased cost of a ircr aft dc,·clopm cnt is amazing nnd completely beyond 
the imagination of the :wera ge layman. Th e development of modern aircraft and 
its associated implem ents of war combines the deve lopment of all tile various 
branches of engineering sc ience. \\'e are constant ly delving into the unknowns 
which w e must do if tlli s nati on is to remain the foremost nation of the world 
and if our natio11al independ ence is to be assured. All of you recall that the de
velopment of the atomic bomb cost two billion dollars. This is just one of the 
research developments now confronting the nation in an effort to maintain our 
position in the world of armament research and development. 

It is often said that we arc s triYing for the impossible, but where a nation's 
security is at stak e it is mandatory that we create the imposs ible. 

PROTOTYPE COSTS 

Our prototype airpla nes that 20 yea rs ago cost a few hundred thousand dollars 
to develop, now cost up to :?5 mi llion clolln.rs and more. It is true that increased 
labor and material costs have added to su ch expenditures, but that is only a small 
part of the many factors that go towards in creased development costs. It is the 
increased requirements and complex ity of present day aircraft that have so tre
mendously increased costs. J do not say for one minute that such requirements 
are not necessary because, in my o\\·n opinion, they are very necessary. We are 
moving into new speed ranges, go ing to and beyond the speed of sound. Each in
crement of such increased speed brings many new problems to be solved. 

We are continuall y operat ing at higher altitudes which also creates many prob
lems that must be solved to in sure operation at such extreme heights .. Airplane 
accessory equipment that operated successfully at the low altitudes fails to func
tion in the higher atmosphere. There are many hazards always confronting the 
manufacturer when undertaking such advancements. Possibility of explosive va
por, of vapor lock in the plumbing system and similar conditions are forever 
present. Engine lubri cation systems fai l. Engine cooling, because of r educed air 
densities, demands more cumbersome and complex cooling aids. Ignition systems 
break down in the higher atmosphere. 

World War II saw the development of many new aircraft installations, such as 
jet power, radar, radar countermeasure, radar remote and automatically con
trolled gunfire equipment and a wide variety of special bombs and rockets. Com
plex navigational equipment came into being. These are just a few of the many 
items of associated equipment in which advances must be made in order to func
tion in th e higher altitud es and higher speed ranges. Such advances must be 
taken step by step, and the research and development necessary for such advance
ment is by necessity extremely costly, but again I say mandatory. 

PROPRIETARY RIGHTS 
The Aircraft Industry enjoys an ununsual position with resvect to proprietary 

rights in its product. Our history is one of rapid inventive vrogress. Whenever it 
bas been established that an invention or improvement bas been made, the im-
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proved device may be adopted throughout the industry. We have operated under 
this system of fr ee in terchange of deYelopments for over thirty year s through 
our Manufacturers .Aircraft .Association, which gives to each member of the in
dustJ·y the right to use the airplane innntions and impr ovements of the other 
memb ers. This Association was set up at the request of the Government dming 
\Vorld \Var I to eliminate disputes between members of this industry concerning 
patents and im·entions. The ·wisdom of this policy of eliminating disputes over 
proprietary rights was further demonstrated by the r eady adoption dming World 
War II of a large number of aircr aft improvements. 

REDUCING DATA TO EXPERIMENTAL PLANE 
Such basic r esear ch data as is made available from other sou1·ces, in the form 

it r eaches th e aircraft industry, cannot be put to immediate use by the air cr aft 
designer. These data must be analyzed in r elation to the specific design project 
and then perhaps become the subject of further specific tests and study before 
theu· usefulness can be fully r ealized. An example of this is the basic research 
involved in the development of low-drag airfoils, or wing sections, carried out by 
the N.ACA over a period of sever al year s. These studies r esulted in the wing sec
tions now being used on high-speed a ircraft. However, the actual design and man
ufacture of a irplane wings using these sections involved a great deal of addi
tional development resear ch on the part of the manufacturer. It was necessary to 
analyze, for the particular airpl ane, the effect of the Ynrious tip and root cross 
sections to use for optimum weight and performance. Structural design by the 
manufactm·er r equired further study and test to develop wings of minimum weight 
utilizing the new sections. \Vind tunnel models of wing attached to the actual au·
craft fuselage required testing for interference and overall aerodynamic effects. 
Tooling and manufacturing methods r equired r evision in order to get the smface 
smoothness which the new contours demanded. :rvi any other design problems of 
similar nature required solution. 

INDUSTRY FACILITIES REQUIRED 
The problem of applying basic r esearch data culled from many existing labora

tories, both government and privately owned, involves the establishment and main
tenance of expensive facilities to develo·p and test different lmits of the experi
mental airplane being developed from the basic element data. We have listed be
low some of the major facilities that either must be procm ed individually by each 
a ircraft manufacturer or must be available for his use within a r easonable dis
tance and at the proper time. Obviously the faci li t ies needed, in first cost and 
opera ting requirements, are far beyond the individual manufacturer's financial 
reach under existing Government procurement policies and the present condition 
of the commercial airplane market. Present Government procurement policies do 
not permit the inclusion in contract costs of such overhead items as the cost of 
building and operating research facilities. 

a. Wind Tunnel s 
For high altiude and high speed aircraft, there should be available at least thr ee 

types of wind tunnels: (1) low speed tunnels capable of developing air speeds up 
to about 300 mph, to be used for establishing the basic configuration of the air
plane without expending the large amount of money and time required for 
building the complex models needed for tunnels of higher speeds; (2) medium 
speed tunnels capable of developing air speeds up to about 750 mph, to be used 

147 



GLENN L. MARTIN 

for obtaining the final quantitative aerodynamic data required before actual con
struction of the full-size airplane begins; and ( 3) supersonic tunnels large enough 
to accommodate small scale models and to be used for the investigation of flight 
characteristics of airplanes and guided missiles at higher speeds. 

In addition to the above, there is a need for tunnels to simulate icing conditions 
on various components and to investigate duct flows in the various air systems, 
such as cabin supercharging, ventilating, wing anti-icing, power plant induction 
and supercharging systems. 

b. Flight Development Laboratories 
There are many new design ideas which during the course of development 

require that they be proven experimentally by installing them on existing air
planes in order to determine their functioning excellence and the reaction on the 
pilot, or to develop new techniques of operation. This requires adequate instru
mentation laboratories, airport facilities, flight personnel, engine test stands and 
beds, and aircraft capable of simulating the design conditions required for the 
new airplane or pilotless aircraft. An example of this type of investigation is 
the development on a B-26 airplane of the bicycle landing gear for the Martin 
XB-48 six-jet bomber. This type of work usually can be handled by the manu
facturer at his plant if the aircraft and facilities needed are available to him. 

c. Structural Testing 
Static and dynamic structural test laboratories, large enough to test a full sized 

. component. This type of laboratory should also include facilities for the investi
gation of the elastic and vibration characteristics of the structure and for the 
development of equipment and procedures for full scale measurement of stresses 
in flight and landing operations. 

d. Miscellaneous Facilities 
Completely equipped general -laboratories adequately staffed and containing 

facilities for high altitude, low temperature testing, electronic development, hy
draulic, electrical, and fuel system installation performance, as well as facilities 
for the firing of fixed and movable guns. 

e. Propulsion Testing Facilities 
For high speed missile propulsion applications, especially in the use of atmos

pheric engines such as turbo-jets, ram-jets, pulse-jets, a great deal of development 
testing m~st be done in rather large testing facilities. For example, air capacity 
of approxunately 100,000 cubic feet per minute at 35 pounds per square inch is 
required to simulate high Mach number conditions for such a power plant. This 
blower capacity is equivalent to that required by the major steel plants for blast 
furnace work. This is needed to eliminate the high cost and slower time sched
ules which are the best that can be realized for alternate flight testing. 

TIME ELEMENT 
The application of new research data to an . experimental airplane design will, 

in many cases, take place while the research investigation is still in progress be
cause of the need for the military to retain a position of leadership in combat 
aircraft. For this reason, and because of the highly competitive nature of the 
industry, the aircraft manufacturer will make every effort to secure the maximum 
performance for his design by the utilization of the latest research ideas, proven 
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or unproven. Our experience is that, expedited as much as possible the time 
element will extend anywhere from 2 to 4 years just to translate basic research 
into experimental airplane, with another 2 to 4 years needed to turn out first pro
duction airplanes. This is one · of the reasons it is so necessary that the United 
States maintain air forces of moderate war strength in peacetime. 

DESIGN COMPROMISES 
. Experimental airplanes are not ordered unless there is a possibility of produc
mg a quantity later. While uncertainty of future production makes it mandatory 
to spend as little as possible on an experimental airplane, certain production 
features have to be incorporated into it because it would be impractical to change 
them later. 

The cheapest way to build a quantity of airplanes is to divide it into a number 
of parts, simultan~ously build each part in a separate area and assemble them 
all together in still another area. The extent of this sub-division depends on the 
anticipated r ate of production; the higher the rate of production the greater the 
number of sub-assemblies. 

The experimental airplane would still be built in one assembly for the sake of 
economy, but all of the joints between assemblies would be in it and would be 
tested for strength and performance so that if a production contract were under
taken the experimental tools and processing could be expanded to provide for 
the additional sub-assemblies that ab:eady exist in the proven design. 

Designin.g an experimental airplane in that manner increases costs beyond the 
absolute minimum, but many times the increase can be saved in subsequent 
production. 

FREEDOM TO MAKE CHANGES 
Since experimental airplanes must be production prototypes as well as test 

articles, the contractor must have considerable freedom in making design changes 
that will facilitate production. For economical execution of a contr act the manu
facturer should be free to determine what units of the airplane can be made inter
changeable within the limits of the design and tooling required by that contract 
and without additional e2-!Jense to the customer. He must also be allowed to 
adapt the design to ·new and more economical processes of manufacture which are 
continually being developed. 

Governmental procurement regulations and specifications are written primarily 
to give the Government complete control over all details of the design. At the 
same time, the contracts and contract specifications require the manufacturer to 
guarantee the weight and performance of the airplane. These two requirements 
are inconsistent. Attempting to freeze the detail specifications is anomalous in 
itself, since the very nature of the problem is such that the final design of the 
airplane is never frozen until it is actually built and ready for delivery. It would 
be far more economical and expedjtious to draft the contracts and specifications 
in such a manner that the basic characteristics of the airplane are established, the 
tactical mission is clearly stated, and specific guarantees are required. The de
tails of the design would then be the contractor's responsibility. This would reduce 
the elapsed time from inception of the program to delivery of the first airplane 
anyWhere from 6 months·to one year. · 

SERVICE TESTS 
After a manufacturer has expended the large amount of money and has taken 

anywhere from two to four years to bring an experimental airplane to the point 
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where in his opinion it is satisfactory for delivery under the contract terms, the 
airplane is then evaluated by the Services or the CAA from a standpoint of suit
ability for service operation. 

The difficulty with this program so far as military aircraft are concerned is that 
the testing is done a t an Army or Navy base remote from the manufactrn·er's 
plant, and there is no way at the present time of expediting such a program or of 
obtaining information concerning the evalua tion concurrently as the tests pro
gress. It is possible under that set-up for the evaluation of an experimental air
plane to be delayed to such a point that deficiencies are not made known to the 
contractor until production design is well under way. The results of this practice 
are obvious. Changes must be made in drawings, tools and parts, with a conse
quent increase in cost. 

We would propose, therefore, that Service evaluation, particularly that per
taining to flight characteris tics, be p erformed a t the manufacturer's plant with 
personnel assigned from the Service test centers, so that control could be main
tained of the flight schedule and that information could be obtained at the earliest 
possible date. 

The CAA certification testing of commercial airliners is performed a t the manu
facturer's plant, and our r ecent experience on our twin-engine 2-0-2 indicates 
that the CAA Flight Test Branch is willing to meet any reasonable flight schedule 
that the manufacturer desires to establish. Frn·thermore, the people engaged in 
the certification work devote their entire time to the model at hand, and are not 
distracted by any other business. A typical example of this cooperative approach 
was the 8-day, 17,000-mile accelerated service test recently completed by om· 
2-0-2 airliner. While some changes were made in personnel during the test, the 
CAA maintained a force of six specialists on the 2-0-2 at all times, along with the 
Martin Company personnel aboard. 

That type of service testing does constitute a sizable additional cost especially 
when you consider that it usually follows many months of rigorous flight and 
ground testing of the new airliner to prove its soundness as to structure and 

· flight characteristics. The accelerated service test for the 2-0-2 was completed, on 
schedule, at a cost of approximately $20,000. It should be noted, however, that 
no service or maintenance difficulty or delay was encountered. If a new airplane 
being so tested ran into such troubles, costs would mount rapidly. 

COMMERCIAL AIRCRAFT DEVELOPMENT 
While much of this statement has been addressed to the problems of military 

aircraft development, we should keep in mind tha t the problems of commercial 
airplane development follow much the same pattern and are growing as speeds 
and operational altitudes increase. The Martin Company's own recent experiences 
may serve to illustrate the seriousness of difficulties facing the manufacturers and 
their airline customers in r egard- to new equipment development. Immediately 
after V-J Day, in August, 1945, we undertook, as a part of our operations, the 
development of two types of twin-engine airliners designed to fill the needs of the 
airlines in short and medium haul transport. 

Because the ail·lines were finding it impossible to make a profit at Teasonable 
load factoTs with obsolete equipment, we took steps to foreshorten the develop
ment period by beginning production operations concurrently with the building 
and testing of the first airplane of each type. It appeared to be the thing to do 
to aid the airlines in quickly solving their financial problems. As a result, the 
Martin Company had approximately 42 million dollars invested in 2-0-2 and 3-0-3 
airliner engineering, tooling and manufacturing before the first certificated air-
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plane (a 2-0-2) was delivered to Northwest Airlines on August 1, 1947. Our plans 
to meet the problems of development cost, tooling and the begi.dning of manufac
ture were based on what we thought was a reasonably assured market, but the air
line difficulties of 1947 have paralyzed the market we anticipated. 

EQUIPMENT RESERVES 
The a irlines never have been able to make and retain a sufficient amount of 

profit over any period of time to be able to accumulate reserves adequate to 
finance the pmchase of new equipment and provide necessary operating capital. 
These difficul t ies have been fm·ther heightened by the fact that the large banks, 
since early this year, have been cold to the idea of extending credit to the air
lines for equipment needs. 

If the commercial airlines are given a rate base sufficient to permit reasonable 
profits, are enabled to cru:ry all first class mail on which they can deliver a time 
saving and are given the fmther new business of air parcel post, they should be 
able over a period of time to work themselves onto sound financial ground. How
ever, they also must have new, modern airliners, economical to operate, if their 
financial progress is to be steady and appreciable. I believe that if the banks 
continue to withhold recognition of the ultimate soundness of the air transport 
industry, Government lending agencies, or perhaps equipment trusts under
written by the Federal Government, should be brought into the pictme to extend 
credit and permit the airlines to replace the outmoded equipment which is bleed
ing off so much of their revenue. 

It is imperative from a national security point of view that we have a healthy, 
financially sound airline network. 

The still untapped potential of passenger and air cargo business available to 
the airlines is tremendous. Provided a satisfactory economic basis has been 
developed for their operations, the airlines will be able to work out their own 
difficulties and replace outmoded equipment with modern, faster, more efficient 
transports which will be more economical to operate. They will be able to adjust 
to meet changing conditions while maintaining sound financial status. 

With the a irlines operating soundly and profitably, the market for new com
mercial transport airplanes will assume its proper importance to the aircraft 
manufactming industry and long-range national security. The privately financed ' 
manufacturer will be able to keep his development and production operations 
going and, to a greater degree, be ready and able to take on the extra rsponsibili
ties called for in time of any national emerge-ncy. 

AN IMPORTANT ADVANTAGE 
The American aircraft industry has profited greatly from one significant ad

vantage over some of the other countries-the fact that there has been free and 
open competition between the manufactmers in new aircraft development, even 
in peacetime. We have entered periods of frantic expansion in time of emergency 
with an active, alert competitive spirit already at work in behalf of faster 
progress. 

When you are working in the fields of unknowns which the aircraft design 
engineer contemplates as he bends over the drafting table, you cannot always be 
certain, even after reviewing carefully all the information at hand, that the line 
of approach you have chosen to follow will bring the greatest possible degree of 
advanced performance. With more than one company tackling the same problem, 
or developing a competitive type to meet the same need, the nation stands far 

151 



GLENN L. MARTIN 

more chance, even if one or more projects m1ss fire, to come up with the best 
answer ahead of all the other countries which are restricting competition or 
attempting to specify which company shall make the "best" airplane. You can't 
legislate aeronautical progress into being; nor are you operating realistically 
when you tell one manufacturer, "Now, you're it. Pick one approach to the prob
lem and come up with the best answer-even if the chosen approaeh proves to be 
wrong." 

Out of more than 35 years of doing business with the military services, I am 
convinced that their continued stand in behalf of competitive aircraft develop
ment has been one of the soundest of all the policies they have observed. 

PRODUCTION CONTRACTS 
In discussing the problems of aircraft development, it would be easy to over

look the fact that design and construction of a prototype airphme provides only 
part of the aircraft development experience which manufacturers will need to be 
capable of r apid expansion of production when needed. Unless production con
tracts for reasonable quantities of aircraft are awarded, the companies find it 
impossible to retain an adequate number of skilled tool designers and tool makers, 
production experts and experienced manufacturing employees. Perhaps even 
more important is the need for airplanes in reasonable quantities to permit the 
air services to use them in actual service-maneuvers designed to prove the tac
tical adequacy of the design, to develop improvements for the next lot to be 
produced and to train flight and ground crews in operating and maintaining the 
latest types of aircraft. 

FOREIGN DEVELOPMENTS 
It is no secret that other nations are devoting important time, attention and 

appropriations to the development and manufacture of new aireraft. Where this 
country stands in relation to such international developments is difficult to judge 
in the absence of up-to-date and first-hand surveys of other nations. One of the 
executives of our company returned from Europe just last week. He was able to 
report that in commercial airplane development he is convinced that we maintain 
a considerable advantage. He pointed out, however, that Great Britain has a 
number of developmental projects under way which should "keep us on our toes." 
In jet and turbine power plant projects, he reported that Great Britain is con
siderably ahead of this country, timewise, although only comparative operating 
data when new American jet and turbine power plants now being developed are in 
use will reveal whether the British engines are more advanced in performance. 
What advanced projects other, less friendly, nations may have under way is not 
so well known but we may be certain that they are speeding their development of 
new aircr aft and missiles while hoping tha t this country choose to rest on its past 
laurels. 

THE INDUSTRY CAN SURVIVE, BUT ... 
I do not look upon the problems which the aircraft industry faces today as 

being insurmountable. The companies which are soundly grounded and compe
tently managed will survive. That is, they will be able to keep their corporate 
names alive and stay in business. Whether or not the companies which make up 
the aircr aft industry r etain or lose their ability to meet any future challenge de
pends upon whether aircraft development and aircraft procurement programs, in 
peacetime, maintain minimum levels adequate to the purpose. 
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P. R. BASSETT 

"ACCESSORY DEVELOPMENT AND PATENT AND 
PROPRIETARY RIGHTS" 

SUMMARY 

A Instrumentation 

I. Aircraft instrument and accessory industry has become e::;sential factor in 
military and civil aviation. 

II. Emphasis on those aviation "accessories" which extend the faculties of the 
human pilot. 

(a) Flight impossible in bad weather unless assisted by electronics, gyro
scopics, automatic controls. 

III. Objective of the "acce;;sory" industry. 

(a) Development of instrumentation to permit safe and reliable operation 
of aircraft at high traffic density in all weather. 

(b) Cost of development in time and money often surpasses that of air
frame or power plant and has caused instrumentation to lag behind 
them. 

(c) Specific developments urgently required include: Airborne and ground 
equipment for communication, air navigation, traffic control, automatic 
flight and instrument approach and landing. 

IV. Mass production of useful flight hours. 

(a) Commercial aviation to be economically successful must operate in all 
- weather at high traffic density and quick turn-around. 

V. Recommended urgency of programs. 

(a) Short-range use of quickly available equipment. 
(b) Long-range program for integrated system. 

VI. ProbleD;lS of integrated air traffic control system. 

(a) Make maximum use of automatic devices. 
(b) Most equipment should be designed for ground control stations with a 

minimum airborne. 

(c) Conserve radio spectrum; operate all flight services in one frequency 
· band; combine all receivers and all transmitters into one only of e~ch. 

VII. .Except for specialized military weapons, airborne and ground equipment 
requirements are practically identical for military and civil aviation. 

VIII. Recommendations. 

(a) Support the RTCA (Radio Technical Commission for Aeronautics) 
and the Air Materiel Command as the supervisory technical agencies. 

(b) Government should finance the development, manufacture, installation 
and operation· of ground equipment; airlines and private flyers buy 
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necessary airborne equipment after development at government ex
pense. 

(c) Heed advice of National Security Council as to strength .and composi
tion of Air Forces. 

B. Patents 

IX. · Cun·ent trend of patent policies regarding government eon tracts if not 
checked will be harmful to government as well as to industry. 
(a) Restrictive patent policies stifle industrial research initiative; make 

government business unattractive; and undermine development of a 
healthy industi·iai mobilization plan. 

(h) Recent proposals of the Atto~ney General constitute such restrictive 
policies. 

X. A fallacious notion. 
(a) That manufacturers and businessmen are keen to develop and market 

ideas whether they control the patents or not. 
(b) On the contl·a.ry, business needs patents to protect initial outlays and 

prevent chiseling by others. 

XI. Factors relating to sound patent policy. 
(a) Progress is quickened by adaption of discoveries made in one field to 

another. 
(b) Policy must encourage small organizations to undertake development 

with reasonable assurance of profitable production contract. 
(c) Liberal patent policy of the past has developed interdependence be

tween public and private interests, and has promoted 1'progress of 
science and useful arts" according to Constitution. 

(d) Majority of new lines of development first undertaken by private en
terprise at own expense, therefore, 

(e) Destroy hope for private commercial opportunity and you destroy the 
willingness of a company to accept government contracts. 

XII. Patent policy and mobilization planning. 
(a) It is in the public interest to maintain the health of selected companies 

with good military product potentials by financing some tooling for 
mass production and some production from that tooling. 

XIII. Success of government procurement depends on liberalized patent policies. 
(a) Increase incentive of established companies to maintain efficient research, 

development and manl!_facturing organizations and of new companies to 
enter the field as follows: 

1. Permit all rights arising from work in companies' normal line of 
endeavor to remain with contractor. 

2. For government financed work outside of companies' normal line of 
endeavor, government retains free, non-exclusive license. 

3. l!'or procurement contracts, no patent rights should be required by 
the government. 
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¢ hE AIRCRAFT I N STRUMENT and accessory industry has grown to be an essen. 
tial factor in aviation. I am confining my remarks to the discussion of some of the 
problems which face this important part of the aircraft industry . 

. - - ---- ~ ~:~ 
A. INSTRUMENTATION 

1. First, I want to emphasize the vital importance of aircraft equipment, in
struments or accessories as th ey are variously referred to. Throughout the history 
of aviation, planning groups have usually overlooked or belittled the importance 
of the accessory classification. This is partly because the term "accessories" is 
used as a catch-all for things other than airf r ames and power plants, and· because 
of the connotation of accessories as used in the automobile industry, where they 
are extra things attached to a s tandard car. In the airplane, however, this classi
fication has long sine(;! outgrown the initial meaning. It has, in f act, evolved to 
\he point where it includes many complex systems that are integrated into the 
tirplane to perform essential functions, and without 'vhich the modern high per
!ormance airplane could not operate. A rather complete list of "accessories" has 
been given to you by Mr. lVL P. Ferguson. 

2. I can best explain the point by comparing an airplane with a man. The air
frame might be considered his skeleton and body, and the power plant his muscu
lar system; but the accessories are not, in our analogy, his clothes and jewelry. 
Aircraft accessories are more vital than that, for they include all of the instru
ments and devices which perform for the aircraft the grea t variety of functions 
that the sense organs do for a man. For example, the senses of vision, hearing, 
equilibrium, communication, plus the nervous system and the glandular controls 
which are so important in human physiology, would be lumped into one classifica
tion as "instruments and accessories" in aeronautical nomenclature. 

Automatic Devices 

3. Since a modern airplane must function as a completely integrated unit, it is 
quite- apparent that its performance depends on the high development of these 
components, which you might say extend the now inadequate senses of the human 
pilot. For example, the human pilot cannot communicate by voice and hearing 
except by the addition of a very highly developed accessory-the radio communi
cation system. Again, the human pilot is limited in his vision to clear atmosphere. 
For him to "see" in clouds, fog or darkness, the addition of highly developed radio 
or radar components is necessary. Another example--the human being very early 
in the science of aeronautics found that his sense of equilibrium, or semicircular 
canals, was not competent to cope with airplane balance. Only the development of 
gyroscopic instruments has made flying possible when there is no visibility. Then, 
again, in the human anatomy there are many automatic controls operated by the 
glands or our nervous system which are performed involuntarily and uncon
sciously. The same thing applies in the modern airplane. There are many func
tions now carried out by automatic devices which the human pilot is not aware of 
and which have multiplied to a point of complication beyond his ability to watch 
or control. 
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. 4 . . With this picture of the accessory category, which still begs a better name, it 
1s qmte appar ent that to omit its consideration or belittle its place in an over-all 
plan is actually dangerous. Some of the most expensive mistakes that have been 
mad~ in ~urried airplane programs have been the design or scheduling for pro
d.uctwn au·frame and power plants almost to completion before giving full con
Sideration to incorporating the necessary accessory systems. The results have 
o~ten been terrible : either a botched job on the airplane, or, due to omissions, an 
a1rplane which could not adequately carry out all the functions demanded of it. 

Complex Accessories 

5~ Another very important reason why accessories must be considered in any 
plan of r esearch, development or production is the fact that the complexities of 
many of these accessories are greater than those of the airframe or power plant. 
The length of time necessary to develop and put into. production a new radar gun
laying system, for example, is greater than the length of time to develop and put 
into production the military airplane for which it may be designed. A new instru
ment limding or approach system takes longer to develop than the new transport 
~irplane which is to use it. 

6. I, therefore, urge that in all aeronautical plans, the accessories classification 
receiv.es equal weight and equal opportunity with the airframe ,and power unit, 
for maintaining a healthy industry and continuing incentives. 

7. Those of us who have contributed to the pioneering of this great new world 
force have long known that aviation is a precocious child, and that no other ado
lescent offers a greater potential tQward world trade and world security. Due to 
its complexity and unique characteristics, this infant industry has necessarily 
become a ward of the State in many respects. It is most fitting, therefore, that a 
national air policy commission establish a pattern for promoting the growth of 
such a great potential. If its inevitable growth is to be healthy, the pattern must 
be established now. 

Bottlenecks of Future 

8. To keep this presentation brief, it will be impossible to discuss all the well 
established accessory equipment items such as engine instruments, brakes and 
propeller controls. My paper is, therefore, largely devoted to the navigational and . 
flight control instruments and systems which will become bottlenecks of the fu
ture. Some are critically hampering aviation today. Specifically they are: air
borne equipment for communication, air navigation, traffic control, automatic 
flight and instrument approach and landing in bad weather. Inseparable from the 
airborne equipment problem is that of related ground equipment. This subject of 
instrumentation for all weather flying is of prime importance. A system of air 
navigation and traffic control which will permit the maintenance of reliable and 
frequent schedules equally as well in bad weather as in good weather is imperative 
as the next step "in our air transport system. 

9. Safety of operation is, of course, a necessity. But, safety alone is not 
enough. The American public demands dependability of schedules, and they in
stinctively and rightly feel that it can be accomplished with no sacrifice of safety. 
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10. · Not only does the public demand reliability of schedules f or its conve
nience, but the economic hea1th and, consequently, the very existence of commer
cial. aviation depends upon its ability to fl y lar ge pay loads on schedule r apidly 
fTom termnial to terminal with quick "turn-arounds.'' Modern airplanes have 
very high p erformance including speed, but their speed is of no value except when 
in direct flight. They are so expensive that they can show an economic justifica
tion for their existence only by full utilization of their speed. Loss of t ime due 
to delays on the ground or holding in a stack due to bad weather must be reduced 
to a minimum. 

All-Weather Flying 
11. E ven if the "turn-around" time were reduced to an absolute minimum t he 

airline~ Gould not survive economically with only a few airplanes in oper ation 
because of the terrific overhead in equipment and personnel necessary for their 
operation. The problem that must be solved is to permit modern air liner s, bo th 
freight and passenger, not merely to t ake off, fly and land in bad weather, but to 
do so in large numbers, in a high density of traffic and on schedule. 

12. The problems involved are highly technical matters. It is recommended that 
technical bodies who are now giving the problem their best and undivided think
ing be supported. Two programs are necessary: first, to make the best use of 
equipment that can be made available quickly; second, to prosecute vigorously a 
longer-range l'rogram designed to integrate into a system those components which 
embody the most advanced techniques of the ele.ctronic art. A few simple state
~e:nts 0~ requirem~nts for the ultimate solution will indicate the complexity of 
the problem: . . 

l2.1 . . -When in the cqntrol of aircraft, an action or operation of the pilot or 
ground controller becomes repetitively routine, it should be. performed by auto
matic means if possible, because repetitive manual tasks reduce human efficienc;y 
~Y, - eausing monotony fatigue. Automatic devices also reduce the possibility of 
hllman error,_ and in some eases react to stimuli more quickly than human brain 
and muscle can possibly do. Full development and use of such automatic devices 
as the following will enable the pilot to be an alert monitor and hence truly cap
tain of his ship as he should be, r a ther than the tired pusher and puller of knobs 
and levers as he often is. · 

12.2. To conserve weight and space in aircraft, to facilitate maintenance, and 
. to increa£e· reliability, as much equipment as possible should be designed for use 
at ground control stations with a minimum airborne. 

_12.3. Equipment niu_st be economical of radio spectrum as the global range of 
aircraft makes it necessary to provide_ many hundreds of clear channels. (Actu
aUy, the need for about 1,000 channels is now foreseen.) ·' . . 

12.4. The ultimate conservation of weight and space in aircraft and of radio 
sp~trum will be realized when all flight services are designed to function in one 
frequency band and are handled by one airborne receiver and one transmitter. 
These servic11s include the landing system approach beams, omni-azimuth and dis-' 
tance measuring signalling and reporting, voice communications, and radio con
trols for airways traffic guidance and spacing. 

-"12.5. The. objective always to be kept in mind in planning a system . for all-
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weather flying operations is that the safe and reliable performance of aircraft on 
the schedules set up for flying in fair weather can be met equally well in bad 
weather. 

Radio Technical Commission 

13. The Radio Technical Commission for Aeronautics, better known as the 
RTCA, is the only body which comprises technical representatives from all avia
tion interests, including government, private flyers, airlines, manufacturers, and 
r esear ch and development engineers. For many months it has faithfully devoted 
itself to analyzing the problems involved, and it should be counted on to come up 
with the answers. It is deserving of the strongest possible backing, for without 
cooperative effort of this kind, no solution is possible. 

14. To illustrate the technicalities involved let me briefly outline the conditions 
which exist at a high density traffic terminal or center such as the New York ter
minal. Flights are scheduled throughout the day and night to and from Chicago, 
Pittsburgh, Washington, Boston, Montreal, Bermuda and Europe. Right now, at 
peak periods the scheduled movements are at the rate of more ·than 300 per hour 
or one every two minutes. These schedules can be maintained in clear ·weather, 
but when lowered visibility and ceilings occur at a terminal or along the airways, 
safety requires that instrument procedures be adopted immediately, and aircraft 
are held up either on the ground, or in flight by "holding in the stack." fustru
ments now available for use in aircraft and on the ground are inadequate to han
dle the traffic on schedule. It was estimated la5t winter that between $20 and $40 
million in revenues was being lost each year by the airlines on account of weather. 
As the trend is toward aircraft from 1% to 2% times the passenger capacity of 
the DC-3, and many more of them, traffic delays and consequent financial losses 
will be accentuated until adequate instrumentation is provided. 

15. Instrumentation has been developed over the years, and pilots have been 
trained in its use, which enables about 3 or 4 single aircraft an hour to be han
dled along the airways and at most terminals in rather bad weather. The trouble 
is that operations at such low traffic density are not economically possible, and 
the entire aviation industry suffers accordingly. However, the necessary improve
ments in ground and airborne instrumentation are so costly to develop that only 
government can afford to finance the project. All ground equipment must be 
developed, manufactured, installed and operated at government expense. The air
lines and private flyers can be expected to buy the airborne equipment they need 
after its development with government financing. 

Basis for Solution 
......--

16. For further details of this important subject I should like to refer to a 
brochure published in February 1947 by the Air Transport Association of Amer
ica, Air Navigation Traffic Control Group, entitled "Recommendations for Safe· 
Control of Expanding Air Traffic." This brochure bas received wide acceptance 
as a good statement of the problem, and as a basis on which to proceed to a solu
tion. I believe that the effectiveness of a national air policy will depend in large 
measure on the emphasis placed upon th~ further development and use of radio 
and radar instrumentation for all weathel· flight and the control of heavy air 
traffic. 
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17. It is appropriate here to mention the conscientious and effective effor ts of 
the Air Forces in their attempts to find the best solution of the problem of all 
weather flying. The Air Materiel Command, Wright Field, has cr eated an All 
Weather Flying Division whose recent "push-button" transatlantic flight from 
Newfoundland to England aroused widespread and well-deserved acclaim. All 
Weather has actually set up an airline with terminals about 400 miles apart ex
tending from Andrews Field near Washington, D. C., over the Alleghenies to Wil
mington, Ohio. For about a year their planes have flown over 600 flights en t irely 
on instruments from take-off to landing and on regular schedule. Records show 
that not one flight has been cancelled or delayed on account of weather, and that 
many flights have been completed under weather conditions which completely 
stopped all other flying. The Air Materiel Command carefully investigates all 
devices proposed for use in all-weather flying. If any looks promising and if it 
can fulfill a need in an integrated system, they sponsor it and test it by actual 
use. They and the RTCA must be strongly backed if our national air industry is 
to break through this bottleneck. 

National Security Council 
18. So far I have discu.ssed what should be done, not how many aircraft and 

how much instrumentation should be provided. I should like here to refer to the 
National SecuritY. Act of 1947 which created the National Security Council, the 
first agency in our history capable of and charged with the integration of national 
foreign policy and military policy. The advice of this council must be heeded. If 
it is heeded, I feel sure that our military establishment, of which our air forces 
constitute a main part, will be adequate in numbers and composition to support 
our !oreign policy. 

19. If I have appeared to stress the civil aspect of this whole question, it is 
because: 

19.1. The military air forces of the nation constantly use the civil airways in 
peace and war and accordingly must have essentially the same equipment and 
operational technique as civil aircraft. 

19.2. The airlines, the civil airways, and some types of private aircraft must 
be considered as an integral part of our air power. 

19.3. Specialized military instrumentation such as automatic radar gun-laying 
equipment and bombsights are so obviously complex and expensive that the re
lated roles of government and industry in their development are well understood, 
and in general satisfactory except for patent matters and procurement policies. 

B. PATENTS 
20. In addition to presenting to you the views of the equipment and accessory 

industry with respect to the development of instrumentation, I have been asked to 
make recommendations on the matter of government procurement policies with 
particular reference to patents. Other members of the aviation accessory industry 
have been consulted and the views here expressed represent the consensus of those 
consulted. 

21. Current trends within government procuring agencies are rapidly stifii~g 
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the initiative of industrial laboratories and engineering departments and are mak
ing government business unattractive to them. I refer at this point to restrictive 
patent policies which are particularly onerous to the airplane accessory manufac
turers for the simple reason that they develop and produce instruments and acces
sory systems for other than aviation fields, whereas the airframe and aircraft en
gine manufacturers do not. The reason we work in other fields is most logical. 
Progress in our fields depends on advances in the arts of electronics, hydraulics, 
remote control, and the application of all branches of physics. Such advances aid 
numerous fields of instrumentation, such as industrial and marine, and the con
tributions made in one field can be utilized in others. One of the main reasons for 
the leadership of this country in the instrument and accessory field is this flexi
bilty of adapting discoveries from one field to another. 

Setback to P.rogress 

22. Due to a complete misunderstanding of the functioning of this independent 
method of development, the government is pressing to take over by assignment tP.e 
inventions that are made in carrying out aeronautical development contracts. 
This movement is brought to a head by recent recommendations of the .A.tt~rney 
General that the government take over ownership and administration of all pat
ents generated in the performance of work on government contracts. Although 
such a procedure may be advisable in certain special fields, such as atomic energy 
or military secrets, its application in the general field of instruments and acces
sories would be a -great setback to aviation progress and to the ultimate best 
interests of the government itself. 

23. The government has insisted that it be granted non-exclusive rights to any 
inventions or discoveries made during the performance of all research or develop
ment contracts sponsored by it and of late this policy is being extended to include 
many procm·ement contracts. In addition, the government in many cases demands 
similar rights under any prior patents wholly owned by the contractor if the items 
called for under such contracts are covered by such patents. Such a policy tends 
to destroy incentive and even prevents the company which knows the most about 
a project from bidding since it has the most to lose in giving away its rights to 
prior research or development work. This would certainly be an erroneous basis 
upon which to build a sound industrial research or mobilization plan. 

Production Contracts 

24. A large percentage of the most vital and important research and develop
ment work being done under government sponsorship is in the laboratories and 
engineering departments of small organizations which do the work at little or no 
profit, in fact, in many cases at a substantial loss in anticipation of obtaining a 
production order on a fair profit basis. However, even under existing government 
policy relating to patent rights, these small companies are reluctant to undertake 
research or development contracts offered by the government because competitors 
will later be asked to bid on their work for any production contracts that may 
result. There is no assurance that the developing company will be awarded the 
production contracts for the developments its experience and ability have made 
possible. Therefore, since there is seldom any profit except in production con
tracts, many comJ>_anies, large and small, are shifting their limited engineering 
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resources from government work to the development of ideas for direct sale to 
the public, which can be fully protected under our patent system. 

25. The recent proposals of the Attorney General that "where patentable in
ventions are made in the course of performing a government-financed contract 
for research and development, the public interest requires that all rights to such 
inventions be a!?signed to the government and not left to the private contractor," 
and that "public interest will best be served by opening government-owned in
ventions to general public use, without discrimination or favoritism among users," 
are based on complete misconceptions of what makas an engineering development 
and manufacturing organization function successfully. The adoption of such pat
ent policies would definitely turn the best research and development brains from 
government developments to commercial and· industrial developments, and would 
accordingly not be in the public interest. 

Attorney General's Theory 

26. The Attorney General's theory is based on the notion that manufacturers 
and }?usinessmen are keen to develop and put on the market new ideas and new 
inventions whether patented or not. On the contrary, when a new idea or product 
is offered to a manufacturer, one of the first inquiries be makes is whether it is 
protected. In other words, he wants to know if he puts sufficient money in this 
new product to get it on the market, will he have reasonable assurance of being 
able to get a return from it for a sufficient time to reimburse him for the pre
liminary outlay, or will the chiselers, large or small, be able to copy it right away 
without development expense and thus deprive him of his fair profit~ The great 
majority of businesses, especially small businesses, will go into a new field only 
if patent protection is obtainable because they know that the large corporation 
with its production facilities behind it, or the fly-by-night company with no over
head can sell an a1:ticle for less than a small established business. 

27. Those industries which have been long associated with government in the 
manufacture of military equipment, and avia tion equipment not necessarily mili
ary, have constantly demonstrated their accord with both the spirt and the letter 
of the Constitutional basis for the patent system, which is, "To promote the prog- · 
ress of science and the useful arts." We believe that the patent system, as ad
ministered in the past, best serves the Constitutional objective by (1) providing 
the hope of reward which encourages a continuous program of research and devel
opment through times of depression as well as through times of prosperity, and in 
peacetime as well as in war; (2) providing an incentive to scientists, engineers, 
inventors and others to whom a patent grant is o~e of the few important citations 
recording their contribution to society and industry through research; ( 3) assur
ing groups of scientists and engineers that . the cooperative endeavor in which 
they are engaged will receive the protection required to justify its continuance; 
and ( 4) providing some measure of protection against pirating of ideas by the 
unscrupulous. 

Workable Policy 

28. A workable policy might be one whereby the government, when it pays for 
a research and development contract, will acquire a free, non-exclusive license to 
inventions originating under and applying to the contract, but this would be fea-
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sible only if title to such inventions remains with the contractor so that he re
~ains th_e commerci~l and foreign rights thereto . .A.ny less favorable arrangement 
Is certam to make 1t unattractive for industry to bid for such contracts. 

29. The question of preserving industrial incentive is not only that of optimum 
encouragement to engineers and other scientists, but of protection for the com
mercial opportunities which lead companies to make sizable preliminary outlays 
~or r esearch and development prior to receipt of orders or contracts. In fact, it 
IS well recognized that a good proportion of new lines of development are first 
undertaken by priva te enterprise at their own expense. .A.n item such as a new 
type of electron tube would initially mean nothing to a government contracting 
agency, but after its development had been carried to a point where its appli
cation becomes apparent in some needed piece of apparatus, the development of 
this new apparatus is then initiated by the government. The costly pioneering 
which brought the initial development to the point where its value could be re
cognized would definitely be discouraged if the proposed patent policy became 
effective. 

Know-how 

30. Analysis shows that the public, as well as the government, benefits from 
patent laws which encourage the accessory manufacturer to spend liberally of _ 
his time and talents with the hope of inventing and producing a profitable product. 
When the public, through its government, lets a contract to this manufacturer, 
there goes into that contract all of the past knowledge and know-how of that 
company, its engineers and scientists. It is this hard-to-come-by know-how which 
is the best assurance to the government that the contractor will satisfy contract 
specifications at a fair price and on schedule. 

31. In two world wars the government has depended upon companies having 
commercial as well as government connections to supply products involving large 
quantities. Restrictive patent policies have contributed to the withdrawal from 
governme~t business of some of the best of such companies, and under such poli
cies, it is difficult to see what will induce other companies to replace them in 
peacetime governmental research and development. Government laboratories can
not and should not undertake the vast amount or variety of development work 
which must be carried on. We could not afford it. Under the stimulus of war, 
government laboratories were built up in 18 months' time which did excellent 
work, but next time it will be too late to go into development after war comes. 
We will have to fight with what we have. Our peacetime asset must lie in the nu
merous healthy companies which are equipped not only to develop, but to produce 
military equipment in at least limited mass production. Such companies are 
essential in peace to fulfill industrial mobilization plans in case of war. It is not 
enough to develop and manufacture by hand methods a few of the modern in
struments of war. Some tooling for production and some actual production from 
that tooling by private industry is essential in peacetime. During World War~ 
many engineering and manufacturing companies furnished the drawings, the en
gineers, and the know-how to other concerns which were efficient mass producers, 
but which did not engage in engineering. This will be necessary if war should 
come again and the maintenance in health of such nucleus companies is certainly 
good national insurance. 
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Hazards to Industry 

32. The hazard to industry involved in research and development are many 
even when financially supported by government. Research is e2..1Jloration into the 
unknown, and no way has ever been found of predicting whether the undertaking 
will be successful or not, or of forcasting the cost. It is often equally inpossible 
to know even how long the research must be pursued before it may be successfully 
culminated or proven to be a failure. Sometimes what appears to be a relatively 
easy problem may develop into one having many contributory problems, each re
quiring separate and additional research sub-projects which must be successfully 
completed before the original research can be further advanced. 

33. This is particularly true in the field of aircraft accessory and instrument 
development in which many organizations are currently searching for unknowns 
in radio, radar, instrument landing, guided missiles, polar navigation and so on. 
Much of this development is now so expensive that only the government can 
finance it. It must however make the inducements to carry on this work at least as 
attractive as other types of research or development. 

34. An effective national air policy requires that (1) the aircraft instrument 
and accessory industry be recognized as an important element of air power; there
fore (2) its participation and influence in aviation planning must be expanded 
and supported; and (3) its incentive to maintain able and efficient research or
ganizations must be increased, not destroyed by unwise patent policies. 

Liberalized Patent Rights 

35. In order to give companies now engaged in research and development work 
for our government the necessary incentive to use their experience and ability to 
the utmost in the performance of their work and to encourage other qualified 
companies to undertake such work, it is urged that the government's policy with 
respect to patent rights be liberalized rather than further restricted. 

35.1. Where research and development work is undertaken for the govern
ment by a contractor which falls within his normal line of endeaver and merely 
carries forward a development pursued initially by the contractor at his own ex
pense, it is recommended that the contractor be permitted to retain all rights 
under any inventions or discoveries pertaining thereto-the government's patent 
rights being limited to the right to reproduce the developed product with payment 
to the contractor on some royalty basis for the use of his proir basic patents. 
Certainly the contractor in such cases should not be required to grant the govern
ment a free license under any invention made by him prior to the receipt of the 
development order. · 

35.2. Where research and development work is undertaken for the govern
ment which is outside the contractor's normal line of endeavor, the present (but 
not in any case the proposed) government policy with respect to patent rights on 
purely development contracts could be followed, under which the government re
tains a free, non-exclusive license in such development; but we strongly fee( that 
this policy should be restricted to research ·and development contracts and not 
extended to procurement contracts in which the government merely pays for the 
articles it purchases. 
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"RECOMMENDATIONS FOR ADEQUATE INDUSTRIAL 
· PLANNING" 

ESTABLISH PROPER BASE 

¢ hE FIRST CONSIDERATION is to establish a proper industry base. The 
proper industry base can only be derived from first having determined the place 
of air power in American national policy and then accepting the Army's and 
Navy's evaluation, in specific items and quantities of equipment, of what they 
need in order to implement the given predetermined air power policy. 

It must be kept in mind that an air power policy can be a constant or reason
ably constant determina tion, but tha t military requirements to implement it will 
constantly change as the scene shifts in international relations and, hence, the role 
that America must play. 

Next, a reasonably long-term policy and not a one-year policy dependent upon 
one-year Congressional appropriations. It has been determined that aircraft, 
engines, and the like require, on the average, a five-year develop;ment period. 
Hence, there should be a five-year authorized program against which appropria
tions should be released yearly by . the Congress, in accordance with the older 
pattern established by the Navy for the building of battleships, which took five 
years to build and for which funds were appropriated yearly. Two-fifths of a 
battle~hip is as inadequate as a two-year appropriation for a five-year aircraft 
development. 

IMPORTANT ELEMENTS 

Statistics of World War 2 show that the national -aircraft production trebled 
each year during the expansion program. Thus, ' working backwards from the 
military determina tion of quantities in being to quantities needed to support air
planes in being, laid down against a war emergency, it becomes clear how the 
proper industry base can be calcula ted, using as tools the pre-determined role of 
air power; the military force required, by types and quantities; and the size 
of the industrial base necessary to provide it, on the assumption that it will triple 
every three years from the inauguration of the program. The factors of national 
intelligence and the period of warning for the inauguration of such a program are 
equally important elements in this calculation. 

RECOMMENDATIONS 

In order to put into effect the above recommendation, it would seem advisable 
to: 

1. Eliminate the confusion that exists in many minds with respect to the duties 
of the existing joint Army-Navy Munitions Board and the new National Resources 
Board. 

· 2. The proper agency should be designated to work out the requirements for 
stockpiling of strategic materials to implement the air power policy in the above 
recommendation. (It is obvious that this can only be properly done when other 
national needs are also evaluated:} 
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3. A study should ·be made as to. the amount of and location for war standby 
plants that may be needed to carry out this expansion plan. Such plants, if made 
use of by the peacetime economy, should be recapturable for wartime purposes on 
short notice. It is not felt advisable to tool them up in advance of an emergency 
due to the rapid obsolescence of design detail features of modern aviation ·ma-
teriel. This would be too costly to consider. ·' " 

4. The role of sea commerce, air transport, and ground transport must be 
planned for in advance and the Government mechanisms for welding these into 
the war economy must ~ot only .be s~t up, but the peacetime personnel should he 
in training or available to handle these important assignments as part of an over
all war effort should the emergency occur. 

Selective Service 

5. A Selective Service policy must be worked out which will preser,ve highly 
tl·ained individuals needed for the industrial economy and which will induct into 
the Armed .Services only individuals who can best be spared from the peacetime 
economy. This must be done in advance and be a matter of agreement between 
th military services and the key munitions industries. 

6. Stockpiling of war surplus machine tools should be continued as· the machirie 
tool industry has roughly the sam-e problem as the aircraft industry in wartime 
expansion, and the machine tools must. be procured before aircraft can be manu
factured from them. . · 

7. Planning must p~ov.ide for an adequate supply of petroleum fuels and deriva
tives and the necessary expansion or conversion of the peaeetime petroleum in
dustry to solve the problem. 

8. Regulations concerning working conditions of munitions plant employees 
must be prepared in advance, and where State laws or municipal regulations 
would interfere with the emergency use of munitions manpower, procedures for 
eliminating such restrictions should be planned a.nd operable at a moment's notice. 
If salary or wage stabilization techniques are to be employed, they should be 
worked out with industry in advance as these have serious implications in _plant 
morale and, hence, production. The principles of war manpower utilization must 
be determined and pla~ed fer in advance of "M" day. 

Skeleton WPB 

9. A new War Production Board or other civil production agency should be 
planned in advance. A skeleton personnel in peacetime should be indoctrinated 
and available to guide it and set it in motion as soon a:s an emergency should 
appear. . · .· __ , ,~t£j 

10. Procurement procedures, suitable to wartime procurement, should be worked 
out in advance to eliminate the delays occasioned by such factors· in World War 
2. Methods of quickly building plant additions or new plants should also be 
so prepared that delays will not occur. · 

11. A controlled materials plan, or its equivalent, should be ready for release, 
and the confusion evidenced by priorities systems eliminated. 
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12. An emergency service should be planned and ready to meet the problems of 
bomb damage, taking advantage of the techniques used so effectually in Britain 
and Germany during World War 2. 

13. Civil defense measures and organizational setups should be planned in 
advance. 

Planned Subcontracts 

14. Indiscriminate subcontracts should be avoided by industrial planning 
studies in order to prevent East Coast manufacturers from using West Coast sub
contractors at the same time West Coast manufacturers are using East Coast 
subcontractors for similar articles. This increa,sed the transportation load in 
World War 2 and cause !I severe bottlenecks. 

15. With each important peacetime item of materiel, there should be the equiva
lent of Phase 1 and Phase 2 industrial planning studies, along the lines of those 
now procured by the Air Forces. This presupposes that industrial planning funds 
will be a part of each annual budget and will be earmarked for such use. 

16. Where several aircraft firms will be called upon to produce the same design 
of aircraft, the procedures for interchangeability, engineering changes, tooling, 
allocation of materials, and subcontractors should be determined in advance from 
the best experience available from World War 2. 

17. The Industrial College of the Armed Forces should be raised in rank and 
importance for the further training of career officers in the specialized fields of 
military procurement and industrial planning. It should be noted that Com
mandants of this College have always been outranked by the Commandants of the 
other top military professional training schools. 

18. Advancement should be as rapid for career officers in finance and procure
ment as for line officers. In the past, many qualified officers have preferred line 
duty because of the greater advancement opportunities afforded in it. 

High-level Planning 

19. A high-ranking senior industrially trained military specialist should be a 
member of the top war planning groups in order to present on this top level of 
planning those factors that are important to the national economy and without 
which specific strategic and tactical war plans may be ineffective. The present 
procedure is not wholly effective in this regard, as can be cited from World War 2 
experience. The professional military m~n have shown great readiness to accept 
the principle of industrial planning and emergency mobilization, and enormous 
progress has been made by them in doing something to effectuate it. Nevertheless, 
it is believed that further time and effort will be required to place it on the same 
plane of efficiency with the specialized military functions and, also, to bring it up 
into the highest level of military planning and administration. 

20. Wherever peacetime procurement, through new research developments, 
places abnormal emphasis on specialized materiel, great care should be taken to 
see that the basic pattern of a healthy industry does not .suffer unduly. It is not 
believed that in ordinary cases proprietary designs can be given to competitors 
in peacetime to manufacture. If the problems are too complex to permit adequate 
distribution by subcontracting, the problem can become a severe one. In such a 
case, if not met by stretching out production schedules in the unbalanced section 
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of the industry until subsequent years' requi.J:ements can step in and make up the 
deficiencies, there is bound to result serious industry dislocation. This cannot be 
prev~nted if the elements in the industry do not show sru;ficient flexibility to 
perm1t them to fit themselves engineering and production-wise into the new 
pattern. Such situations require highly trained industrial procurement officers 
w~t~ wider industrial experience than has been evidenced in pre-World War 2 
m1htary procurement procedures. This consideration also accents the need for 
professional military men with a high degree of industrial experience and knowl
edge. 

Competitive Procurement 

21. Competitive procurement by the three specialized Armed Services for 
creative materiel, as opposed to staple or specific materiel, is believed highly ad
vantageous. It presupposes coordination on the Joint Committee level, such as 
by the Joint Aeronautical Board and similar professional committees. 

22. The pressure for continued and accelerated standardization of materials, 
specifications, test procedures, and purchase specifications between the Armed 
Services, and after consultation with the appropriate industrial groups, is strongly 
urged. 

23. The industrial training of officers as carried out between the Navy and the 
industrial firms, members of the Navy Industrial Association, should be carefully 
eva!uated and if pronounced successful, should be supplemented by si.Jnilar ac-
tivities in the other military arms. . 

In closing, it may be said that the important principles for proper and adequate 
industrial planning are : 

1. A foreign policy and a national defense policy. 
2. A determination of the role of air power, 
3. A professional strategi{! and tactical military implementation of air power 

with industrial planning and procurement keyed into the military plan on the 
top level. 

4. A five-year authorization procedure and a five-year air power plan. 
5. Stockpiling of materials, machine tools, and the earmarking of standby 

plants as part of the plan. 
6. Wartime agencies and procedures governing manpower, material allocation, 

~elective Service, and procurement should be planned in ' peacetime and key 
mdividuals should be trained in peaceti.Jne. 

7. Funds for industrial planning should be a part of each annual budget and 
should be earmarked for the purpose. 

8. Industrial planning should be an attractive military career , on a par with 
line duty as to promotions, rank, and other awards, in which the Industrial College 
of the Armed Forces should play an increasing role. 

9. Peacetime aircraft should be retired by obsolescence factors and not from a 
consideration of whether they will fly; in other words, complete dependence on a 
modern air force in being. 

10. Recognition that industrial mobilization must go hand in hand in an emer
gen cy with military mobilization and in modern war can be the larger undertaking 
of the two. 

11. Peacetime designs generally cannot be fully tooled for war emergency he· 
cause of rapid design chapges and limitations to any peacetimll bud~et, 
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"THE NEED FOR A LONG RANGE AIRCRAFT 
PROCUREMENT PROGRAM" 

WELL-BALANCED INDUSTRY ¢ D uRING THE counsE of your Committee's hearings you have heard testi
mony regarding many aspects of the complex problems of maintaining American 
air power. It is manif est that air power consists of many integral parts, and weak
ness or f ailure in any one part weakens or destroys the whole. 

One of these essential elements is a strong, well balanced aircraft manufactur
ing industry capable of rapid expansion to meet the production demands of any 
emergency, and one of the absolute prerequisites of such an industry is a sound, 
long r ange military aircraft procurement policy. 

5 TO 10 YEAR PROGRAM NEEDED 
I am hear to plead for a long range procurement program under which we, as 

manufacturers, will know for five to ten years in advance the number, the general 
- types and the performance requirements of military aircraft to be purchased by 
the armed services. We must also know the rate of production required and the 
degree of expansibility that must be maintained. This procurement program is 
but one small segment of a much broader long range national air power policy or 
plan which must be established by Congressional enactment. 

PRESENT POLICY COSTLY, INEFFICIENT 
Today no such policy exists. Ins~ead we are operating under a short range, hit 

or miss, feast or f amine policy that is uncertain, costly and inefficient, and under 
which the aircraft industry cannot hope to remain strong and be able to perform 
its basic function in our national security program. It is this aspect of our na
tional air policy that I would like to discuss. 

Some references have already been made to the general subject of procurement 
for it is a basic problem common to all manufacturers. In order not to be repeti
tious, I will therefore try to confine my comments to those aspects of the problem 
that have not heretofore been extensively discussed. 

What is the present military procurement program~ • 

Under the present system, the military services do not make known to the man
ufacturers their procurement programs more than a few years ahead, except in 
extraordinary cases. Generally, future delivery schedules are for a considerably 
shorter period. This is not a reflection on the armed services, for under existing 
legal restrictions, they have no alternative. 

In wartime-when all .productive facilities are consistently operating at capac
ity-such a procurement policy presents no particular problem. In peacetime 
it does. 

ONLY ONE CUSTOMER 
Because the airplane has turned out to be such an effective weapon, as well as a 

means of transporting military personnel and equipment, the Government has be-
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come by far the industry's la1·gest customer, and mili tary purchases represent 
more than ninety per cent of the nation's total aircraft sales even in peacetime. 
The military market is unlike any other. There is only one customer, and-unlike 
the normul commercial goods markets- if he doesn't buy your product, you can't 
go ou t and drum up other customer s. Recognizing this J'undnmentnl characteristic 
of the military sales market, it becomes clear that OUl' futuro stability as an in
dustry depends upon the extent and· duration of the p lanning the armed services 
do toward the proclll'ement o£ military airoraft. I ' I 

\V e, as manufacturers, suffer f rom the lack of long range planning- and it's 
not good for the services or f or the taxpayers. It means fewer and inferior air
p lanes at higher costs, and it means that we can' t maintain a strong, well rounded 
man ufacturing industry in peacetime capable of quick, efficient and economical 
exp ansion to meet the requirements of a national emergency. 

"LEAD" AND " FLOW" TIME 

Two of the complicating factors in aircraft production are "lead t ime" and 
"flow time". It is startling, and yet understandable, that the public and even our 
law makers h ave virtually no comprehension of their meaning and importance. 
An under standing of these t wo factors in aircraft production is so basic to this 
problem tha t I would like to give you a brief, non-technical description of each 
of them. 

Simply ·sta ted, lead time is the elapsed time from receipt of Government ap
proval and "go ahead" on a new airplane model until the contractor r eaches rea
sonable volume production on that model. This time varies from a minimum of 
app roximately three years to a maximum of seven or eight years depending upon 
the type, complexity and size of combat airCI:aft. For example, the lead time on 
the Lockheed P-80, which was designed under the pressure of wru·, was somewhat 
over two years. On the Navy P2V anti-submarine patrol bomber, it was about five 
years, and on the B-29 Superfortress-with the press of the war unquestionably 
accelerating the lead time span-approximately six years. 

Flow time is the time required in the plant to build an airplane from the date 
mater ials are ordered until the completed airplane is ready for delivery. This 
aga in varies in length of span from about twelve to thirteen months in the case 
of small fighters such as the P-80 to slightly over two years for a heavy aircraft 
such as the R-60 Constitution or a typical heavy bomber. 

To get the case squarely before you, let me cite a straightforward example of a 
problem currently facing my own company brought about mainly for want of a 
long range plan. And this example is typical of the situation that exists through
out the industry. 

MAINTAINING STEADY PRODUCTION LINE 

As you know we build the P-80 Shooting Star. It is the principal jet fighter 
currently in use by the Army Air Forces. At present we have a modest produc
tion line in operation, but on the basis of orders now on hand, we will deliver the 
last P-80 in November, 1948. If we are to maintain the continuous operation of 
even a trickle of a production line, we must have additional orders today- and I 
mean literally today. This is because the extremely long flow time through pro-
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curement and fabrication and assembly requires that certain items must be pro
cured as much as twelve months prior to November, 1948 if we are to continue 
production without a definite shutdown of the line at the end of our present con
tracts. The twelve months' flow time comes about by adding the time required to 
procure certain critical materials to the normal fabrication span under our low 
production planned methods. Twelve months' flow time for the first lot of follow
on airplanes of an already established type indicates one of the weaknesses of a 
year by year, short range air power program. It should be emphasized that this 
twelve months' span, just referred to, can be considered valid only if the follow-on 
airplanes are the same type as those we will be building at the end of the present 
order. From the testimony previously presented, you are well aware that design 
changes are inherent characteristics of military aircraft development and that 
there must inevitably be changes even in successive series of an existing produc
tion model, and thus the flow time problem is further complicated. 

Very little can be done under present conditions to materially shorten these 
times, as aircraft, both civil and military, are continuing to increase in size and 
complexity and decreasing in numbers procured which in turn increases or com
plicates lead and flow time. Airplanes designed to break through the sonic barrier 
or to fly in the stratosphere require months and years of research, analysis and 
testing before the new designs are ready for the produ~tion line. Time slips by 
rapidly and there has never been developed a method of calibrating an engineer's 
or inventor's mind so that we can schedule the day a complex problem will be 
solved and the design can go forward from proposal-to prototype-to produc
tion with little or no interruption. 

Now, in order to illustrate graphically the. importance of . lead and flow time 
and to provide an actual example of their practical application, I would like to 
call your attention to three charts. 

GOOD AND BAD PLANNING 

Chart I provides a simple illustration of what happens when the time relation
ship of two successive models, or different versions of the same model, are prop
erly planned and then when "they are improperly planned. 

In the first case, Model A goes into production, reaches a peak, holds that for 
a definite time, then tapers off and is closed out completely. Then follows a dry 
spell as indicated by the shaded portion. Six to eight months later, Model B goes 
into production and follows the same cycle. 

The shaded area "is the important part of this chart for it represents the "dry 
spell" when we must either maintain onr organization as a dead loss or disband it 
and pay the heavy penalty of reorganizing when pro(luction is resumed. Either 
course is tremendously costly and inefficient. 

PRODUCTION PIPS COSTlY 

And that segment represents big money: In the case of the Lockheed Constella
tion, it cost us about $14,000,000 when a combination of circumstances prevented 
us from telescoping our new model 649 into the preceding model 49. And the same 
pri~ciple applies to any two successive models in any company. 
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The second case shown on this chart is an example of planned transition from 
-one model into another. It starts out the same with Model A, going into produc
tion reaching a peak and tapering off. But in this case Model B has been planned 
far 

1

enough in advance that initial production starts at about the point where 
Model A begins to taper, permitting the orderly transfer of manpower, facilities 
and equipment to the. new model. By the time the first project is washed out, the 
second is well under way. Model C's relationship to Model B is the same. 

The contrast is a marked one. In the second case there is an orderly and 
planned transition from one model to another and the dry spell is practically 
eliminated and the sustaining cost <:onsequently reduced to a minimum. 
c 

Chart 2 relates to the same subject. It shows our actual follow-on experience 
with the P-38, the P-80 and the P-90. Although the production peak of the P-38 
was abnormally high because of war time requirements, it can be seen that the 
P-80 was planned on a schedule that permitted us to get into production on it 
before the P-38 project was closed out. Contrast this with the dry spell indicated 
between the end of P-80 orders now on our books and the forecast production of 
P-90's. Actually we have no orders for P-90's beyond the two experimental air
planes scheduled to be flown in late 1948. 

FLOW OF MODELS THROUGH PLANT 

Now let's look at Chart 3. This shows the immediate past, the present and the 
future of the Lockheed Aircraft Corporation based on orders on our books today. 

The top chart represents the very foundation of our company-the research and 
engineering people who are working on the development of current projects and 
the design of future models. It is significant that although production workers 
and aircraft deliveries pinch out completely in mid 1949, engineering personnel 
continues at a rather high level. This is an illustration of the absolute necessity 
for maintaining a basic work force if we are to continue as a going concern. 

The middle chart shows the productive work force requirements in terms of the 
number of direct productive hours required for each of the major projects now in 
work. With the single exception of the P2V, the productive work force drops off 
to nothing in less than a year. 

The lower chart shows the delivery schedules on all o~r various models-the 
Constellation, the P2V Neptune, the R-60 Constitution, and the P-80 Shooting 
Star. 

I previously mentioned the P-80 and the problem we have to maintain even a 
semblance of a fighter production line. You will note in the chart that deliveries 
under present orders will be completed in November of 1948. 

The flow time on the P-80 is such that if we are going. to add production beyond 
November of 1948, we should have begun ordering materials and planning for it 
thirty days ago. Otherwise, we will have the inevitable production gap or dry 
spell between the contracts. 

STEADY FLOW MEANS LOW COST 

. The cost of a P-80 airframe today-exclusive of government furnished equip
ment-is in the seventy thousands-reasonably low because, we've been privileged 
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to build a few hundred of them with good production tooling and with a degree 
of steadiness. If we have to shut them off before we can get in to a P-90 or a P-100 
or a "P-something," the cost of carrying the organization to get over the dry spell 
and into the new model is going to make the follow-on plane cost many thousands 
more per unit than it would if the continuity could be maintained. The several 
million dollars of dry spell money might just as well be given to the Army in 
more of the present series instead of getting less airplanes aver all, requiring 
more time to construct and having them all cost more. Or, stated another way, if 
the present production cannot be maintainad on the level that will keep the 
organization together and that organization is let go-then the ultimate cost, in 
delay and quality of product, of the follow-on model is going to be all out of pro
portion with decent value to the Government. In the end, the Government will 
pay more for fewer and poorer airplanes. 

MUST MAINTAIN TEAM 

The essence of the whole thing is that we have to have a basically integrated, 
permanent organization to do a temporary business and we can't live on this 
basis. The organization necessary to make a satisfactory airplane has to be an 
organization of specialists who have worked together for years, not just a pickup 
team that is gotten together overnight to build a handful of articles and then let 
go. The people who put the remote control firing apparatus in the B-29, and the 
power boosted controls in the P-80, and flying characteristics in the A-26 and the 
F-6F, were not just a crowd of traRsient or floater workers gotten in for the 
occasion. They were members of a team-the product of continuing organization 
and the practice of production. 

"BASIC" AND "VARIABLE" WORK FORCE 

This does not mean that there is no flexibility in the size of our work force 
which will permit contraction during the transition period from one model to 
another. We can, and do, expand and contract our work force as circumstances 
require. But while there is a portion of our total work force that can be adjusted 
up and down without serious consequence, there is a basic element that must be 
maintained if we are to continue as a going concern. In addition there are sub
stantial overhead costs such as taxes, plant maintenance, insurance, ' etc., that 
continue constant irrespective of production volume. The relationship of the 
variable to the basic work force is shown is the shaded area of Chart I. 

MUST HAVE PRODUCTION PRACTICE 

It takes a lot more than just engineering and materials and a · pilot to deliver 
an airplane. For a production program; and to keep our industry alive, we must 
engage in this practice of production. 

The practice of production doesn't mean just materials and jigs. It means per
sonnel hiring. We must know how to hire and train and handle people. The pro
curement of materials is a science in itself. You cannot take the thousands of 
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things that go into the making of an airplane-many of them very special and 
complicated-and expect to have them all arrive at the staging area of a factory 
at one time without knowing how to do it. 

IMPORTANCE OF VENDOR SOURCES 

The lack of a long range procurement and planning program liki!;yise causes an 
impossible condition in the vendor and subcontractor community from which we 
buy hundreds of articles and materials and serviceiil. We are absolutely depen
dent upon them-and for that matter so are the military services in their plap of 
purchasing G.F.E. parts and equipment. During the war when we were building 
thousands of units and the whole industrial economy of our country was geared to 
war operations, we could go to the General Electric Company and the Aluminum 
Company and the Square "D" Company and others and get what we needed be
cause we had high priorities and because we were talking in terms of big quantities. 

But in peacetime it's different. They can't be expected to tie up their facilities 
for the development or production of a few units of some item with no assurance 
of any repeat business. What they want to know is-"how many units will you 
want next year, and the following year, and the year after that." And that's what 
we can't tell them because the present procurement program and policy of our 
Government doesn't permit it. They might be persuaded to stay on if we could 
tell them that. 

ELEMENTS OF PRODUCTION TEAM 

There are a lot of other elements of this practice of production which are 
important. 

We have to have industrial relations people. We have to have personnel peo
ple. We have to have financial people. We have to have tooling people. We have 
to have craftsmen. We have to have managers. We have to have all of these 
elements of organization. In short, it takes the whole integrated team, a com
plete organization, not just one little g1·oup of engineers or a group of craftsmen. 

I would like to mention briefly another facet of this long range planning prob
lem that I consider important-and on which there may be a different viewpoint 
even among members ·of the industry. 

SPECIALIZATION NEEDED 

I personally believe that with the industry expanded and the market contracted 
some plan should be adopted which will, for all practical purposes, limit the 
sphere of activity of any given aircraft company ·to certain fields. Sufficient 
forward planning would put each company in a position to look forward with 
reasonable dependability to something, rather than unpredictable speculation
perhaps to nothing. 

As matters now stand, the 14 different companies that built 96,000 airplanes in 
· 1944, competed for 1,330 military airplanes built in 1946. 
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Because the Army and the Navy themselves probably do not know, they are 
unable to tell us that we as individual companies may count on certain business
assuming, of course, satisfactory performance by the companies. As a result, wi th 
no one knowing where he stands, an individual company has to try for anything 
and everything, or perhaps be out in the cold with nothing. 

I do not believe that the aircraft industry can exist in its present pattern, and 
I believe that iu order to provide the most efficient springboard from which in 
time of war to accelerate quickly, and produce aircraft of high quality, in large 
quantity, and at low cost, the companies must be somewhat more specialized in 
their fields and models than they now are. 

UNCERTAINTY PREVENTS SPECIALIZATION 

Our industry has not been a specialized iudustry because there hasn't been 
enough fighter business, for instance, that any one company could be fau·ly sure 
of getting, to make it dare to specialize. We have had to struggle around and 
build any type we could to keep going. 

I certainly am not suggesting that any company be given a sheltered monopoly 
iu any field . I am simply saying that for each company, for the sake of survival, 
to have to maintain a potential that can build anything from a trainer to a cargo 
plane is an economic waste. And I am suggesting that a long range procurement 
program, as part of a national air policy, would help to correct it. 

Some will say that a long range aircraft procurement program is good to talk 
about but that as a practical matter we can't get it because of Constitutional 
provisions limiting the time span of military appropriations, and because of a lot 
of administrative restrictions under which the armed services must operate. But 
I believe what I'm talking about can be done and as a matter of fact is being 
done today iu other departments of our government. 

PROPOSAL FOR LONG RANGE PROGRAM 

What I'm suggesting is that Congress, through proper channels, study the long 
range defense and civil aviation requirements of this country and on the basis of 
such a study establish and declare a five- to ten-year national air policy for 'the 
United States, specifying the strength at which our Air Forces would be main
tained. Having established such a policy, it would then become incumbent upon 
them to make appropriations year by year adequate to implement it. Thus, the 
armed services would be in a position to tell the manufacturers what their air
craft requirements would be over a long period of time and what might be ex
pected from individual manufacturers, with reasonable assurance that the appro
priations necessary to implement the program would be forthcoming. On this 
basis the manufacturer would be enabled to plan his company's operations and 
program in such a way as to eliminate the peaks and valleys characteristic of 
our present operations. 

It is fully realized why the Constitution of the United States set some control 
on the military expenditures, both as to amounts and duration of authoriy. How
ever, conditions have changed in this new field of weapons, and where in the 18th · 
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Century there seemed no reason to extend contractual authority for any great 
p eriod of years, some 160 years later, we find om·selves faced with an entirely 
different situation. Legislation has been proposed that will, if passed, correct 
many of the cumbersome details of yearly procurement procedures that were in 
effect prior to the war; however, it does not dispose of the fundamental planning 
problem which can only be corrected by Congress. 

NAVY PROVIDES PRECEDENT" 

There is notl1ing new about what I'm proposing. A similar procedure is fol
lowed in the procurement program of our floating Navy. In that case, Congress, 
after studying the Navy's recommendations, passes an Act which defines the 
strength at which the Navy is to be maintained for a long period of time. It 
provides for the consb;uction of a given number of tons of combatant ships, pro
vides authority to contract for their construction and provides for the subsequent 
appropriation of funds to effectuate the purposes of the Act. Thus the Navy is 
able to tell the shipbuilders what will be required of them over a long period of 
years and they can plan their program accordingly. That is the kind of long range 
procurement program we need in aviation. 

I would like to mention one other point which I believe must be appreciated to 
fully understand the present position of the aircraft industry and the need for 
immediate action. 

WAR LEFT INDUSTRY WITH HEAVY BURDEN 

There is a great and general misunderstanding about our air industry today. 
I think that government officials, certainly the public, and perhaps even some of 
the members of our armed services feel that the war built us all up into a strong 
position and left us with strength that will see us through any difficult period for 
a few years-and that, therefore, nothing particular need be done now. 

Nothing could be farther from the truth! The war built us up all right-but it 
built us to heights from which we cannot possibly retreat without special plan
ning. Except for the moral issues which were settled, we would have been sounder 
if there had been no war. The air business would have been on a modest but 
sound increase. Instead, we were rocketed into war and left with facilities we 
cannot employ, organizations we canno~ support but still cannot do without, and 
financial strains for which even our war accumulated reserves are not the answer. 
Financial resources do not alone make for security. Special measures were deemed 
necessary to get us up-special measures are equally necessary to get us down 
again. 

The thing we need is the long range national air policy I have been talking 
about, and a planned procurement program that will enable us to engage in the 
continuous practice of production. With such a program we can iron out the 
costly and inefficient peaks and valleys of production, give the armed services 
more and better aircraft for less money, and sustain the nucleus of a healthy 
industry capable of expansion to meet the time and quantitative requirements set 
forth by the military forces. 
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"RECOMMENDED ADDED EMPHASIS OF PRODUCEABILITY" 

SUMMARY 

Airframes and related equipment are being designed and produced with little 
consideration flS to availability of materials in the event of an emergency. This 
same equipment is being produced in small quantities required by the peacetim·e 
Air Forces without consideration for the necessity of mass production in the 
event of an emergency. Very little consideration is being given to interchange
ability of major components, with the result that capacity to build is reduced and 
distribution becomes a major problem. Therefore the following recommendations 
are made. 

Design of all items of equipment for the U. S. Air Forces should have as their 
objective utilization of the absolute minimum of raw materials which would be 
critical in the event of an emergency. All items of equipment should be de:oigned 
for production by mass production methods. Tools for this production should be 
designed and built in order that they may be thoroughly proven in the event that 
they are required in large quantities. Designers and builders of aircraft should 
be required to use standard articles of equipment to a maximum degree. Procure
ment should be released for a minimum of five years to permit reasonable depre
ciation of mass production tooling and logical planning of new and improved 
designs, as well as encouraging the interest of reputable contractors who are not 
now interested in building items for the U. S. Air Forces. 
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¢ IN DISCUSSING this problem it must be assumed that there will be no .opr>Or
tunity for this country to prepare itself for combat after war has actually started, 
such as was the case in World War II when our allies were able to hold back the 
ar'med might of the enemy until we were in a position to convert and activate our 
peacetime industry to wartime production. I believe we may also assume that, in 
the event of another war, the United States undoubtedly will be the first nation 
attacked and the attack will come without warning. The record of the last war 
reveals the following: Although France fell in 1940, it was 1943 before one of our_ 
major industries, namely the automotive industry, was able to produce aircraft 
and related equipment for the U. S. Air Forces in sufficient quantities to be of 
any material value. See Exhibit "A." There were many contributing factors to 
this situation. However, these remarks will be confined to those factors concern
ing produceability of aircraft and related items which contributed to this exces
sively long period of mobilization. If the trends which are now apparent are 
permitted to continue, a great many of these same problems will confront the 
U. S. Air Forces in the event of another national emergency. These trends can 
be summarized briefly as follows: 

PROBLEMS 

a. Airframes, aircraft engines and many other extremely complex items which 
are required to complete the combat airplane are now in process of development 
without serious consideration being given to the availability of critical materials 
in the event of a national emergency. It is perfectly true that the objective of 
our manufacturers should be to produce articles of the highest possible quality for 
the armed services. However, there is very little value in having available equip
ment which has been developed and designed to utilize excessive quantities of such 
critical materials as columbium, cobalt, etc. It is known and accepted that all 
items developed for the U. S. Air Forces are for the sole purpose of fighting a war. 
Yet only small quantities of these critical materials will be available for produc
tion of the necessary items under wartime conditions. However, under present 
designs, the U. S. Air Forces will require vast quantities of these scarce materials 
in order to meet their minimum needs in the event of a national emergency. 

Production Redesign 
b. _Components and airframe parts are being designed with the commendable 

objective of providing the greatest amount of strength and dependability and the 
least amount of weight to accomplish the development of aircraft with the highest 
performance possible. However, in many cases parts so designed will require com
plete redesign before they can be produced by mass production industries, such as 
the automotive industry. Past experience has proven that this redesign for adap
tation to mass production tooling requires from a minimum of a few months to 
as much as two years. A case in point is a jet engine now being produced. The 
engine manufacturer could expand to a capacity of 2500 or 3000 engines per 

· month, but there is not sufficient forging capacity in the United States to supply 
the required number of compressor and turbine blade forgings. The only items 
being designed or produced today over mass production tooling are those which 
were produced in a very similar form during the last war. As these items become 
obsolete, the majority of new equipment is being designed and fabricated by tool 
room methods. This is due, in a large degree, to the fact that the requirements 
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involved are so small that no manufacturer can justify the terrific expense in
volved in the production tooling of a plant to build the quant ities r equired. It is 
particularly true when procurement is made for only one year a t a time. This 
is more critical in the aircraft industry than in any other industries because such 
rapid strides in development are being accomplished that tooling constantly re
quires changing to meet revisions in engineering designs. As an example, over 
2000 changes in drawings were made on one type of turbo jet aircraft engine 
within a twelve months' period, while the production rate on this engine averaged 
approximately 100 units per month. It is obvious that no private contractor can 
possibly hope to remain in a competitive market where weight, performance and 
cost to the Government are the governing factors and still attempt to manufac
ture his product from non-critical materials, design the article for mass produc
tion, and design and keep current the machine tools over which the article is to be 
fabricated. However, if planes and the extremely complex related equipment 
are not designed to utilize a minimum of critical materials and to be produced 
over mass production tooling without complete redesign in the event of a national 
emergency, it is obvious that equipment will not be available to the U. S. Air 
Forces in sufficient quantities for successful prosecution of the next war. 

I nterchangeabi I ity 

c. The problems of maintenance and interchangeability encountered in the last 
war were of major magnitude and caused an unnecessary and excessive load on 
transportation, as well as creating excessive requirements. To a large extent, 
these problems were due to the fact that airframe builders were loath to adapt 
their airplane designs to utilize standard installations of the thousands of items 
of Government furnished equipment. Such items as engines, pumps, valves, etc., 
are incorporated as a major part of the total assembly of the modern complex 
airplane. In addition to the major components, special types of fittings, valves, 
electrical plugs, etc., are designed and produced for use in one specific type or 
model of airplane. This procedure reduces the overall quantity of any item which 
can be made by a given manufacturer and increases the numbers of machine 
tools, special tools, jigs, dies and fixtures required. The result is a decrease in 
the overall production capacity and an increase in the number of machine tools, 
special tools and personnel required. In addition, it presents the Maintenance and 
Supply Divisions of the U. S. Air Forces with a problem in logistics which is 
practically insurmountable. For example, a major item of Government furnished 
equipment, such as an engine, must be built to five or six different configurations, 
simultaneously, in spite of the fact that the basic engines are identical. The 
peculiarities of the models are due to the manner in which the individual airframe 
builder desires to install the engine in his particular model airplane. It then 
becomes a major problem for the U. S. Air Forces Supply Division to provide 
engines of the proper configuration to the various theaters of operations. These 
engines, which are supplied as spares or replacement engines, can be used only in 
a particular model airplane in spite of the fact that other planes based in the 
same area may require the same basic engine built to a different configuration. 
This results in double the quantity of spare engines being required. A situation 
could and did arise where a particular group would have an ample inventory of 
spare engines to maintain combat efficiency but would have a large percentage of 
their bombers or fighters (depending upon which specific model of engine was 
available) grounded for lack of spare engines. When you continue this theory 
through the thousands of items of equipment required to maintain airplanes in 
combat theaters, the magnitude of this problem is staggering. 
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RECOMMENDATIONS 

During peacetime, it is the first responsibility of all of the armed services to 
be prepared to successfully repel the initial attack of any invader. The second 
responsibility is to successfully accomplish the defeat of that invader. Therefore 
the following recommendations are submitted. 

Availability of Materials 
a. In the process of development of new articles of combat equipment, very 

careful study should be made by the U. S. Air Forces to determine whether rna- . 
terials from which the article is fabricated will be available in quantities requiTed 
in the event of a national emergency. In many eases it will be justifiable to 
accept an article of slightly greater weight and shorter life, built of materials 
which will be availab le. This is preferable to accepting an aJ:tiele in a form 
designed for maximum performance and stamina, built of materials which will 
not be available in sufficient quantities in the event of war. It has been suggested 
that an article should be accepted in its optimum state with regard to weight, 
strength and performance and then redesigned to utilize less critical materials. 
This is an extremely hazardous viewpoint, as can be demonstrated by the experi
ence of Germany in the latter pru·t of the last war. A case in point was the Jumo 
turbo jet engine. The original design of this engine had been developed ove1; 
several years by some of the most capable scientists and engineers available. It 
required large quantities of critical alloys for successful operation. However, as 
the wru· progressed, the availability of these alloys was reduced almost to zero. 
As a result, the engine had to be completely redesigned riot only to utilize avail
able materials, but a lso to properly reinforce and cool the various parts. This was 
necessary to maintain the strength of available materials and reduce temperatuJ:es 
to the point where these materials could be operated successfully for a reasonable 
period under combat conditions. This particular instance probably delayed by 
many months the time when the Luftwaffe was able to send up jet fighters against 
our heavy bomber formations. It undoubtedly had a great effect on the duration 
of the war with Germany. Accepting the premise that our positions might be 
reversed in the event of another war, it is possible that we would suffer the same 
disastrous consequences before our interceptor fighters could be produced and 
activated in quantities necessary to develop a satisfactory defense from air 
attack. 

It is realized that the armed services are confronted with an extremely difficult 
problem in estimating the following : (1) The total amount of critical materials 
required for full seale production of all types of combat material and equipment; 
(2) The maximum quantity of these materials permissible in any one of the tens 
of thousands of various pieces and components involved. It is therefore recom
mended that all articles be procured on the basis of utilization of the absolute 
minimum of all types of critical materials. At the same time, the objeethre of 
attaining the ultimate in all prime requirements of the item involved should be 
maintained. 

"Push Button" Tooling 
b. Every item of equipment procured during peacetime by the U. S. Air Forces 

should be desiO'ned for production on high output automatic, or so-called "push 
button," toolin~. This is of vital importancesince, as we all know, it is impossible 
to train sufficient .numbers of machine tool operators during a nation~! e.mergency. 
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Even if it were possible, production requirements are so great that the types of 
machine tools used to produce small quantities could not possibly be made ava il
able in the numbers required. Therefore, automatic machine tools and high out
put tools, dies, jigs and fixtures are imperative. In view of these proven f acts, 
every piece required for use in any component of combat equipment should be 
designed for fabrication on mass production tools. The design of each article 
should be complete in every detail down to the last drawing. All drawings should 
be revised periodically to meet the latest design of the article and should be kept 
on file where they would be immediately available for delivery to a member of 
the mass production industry. Furthermore, the peacetime producer of the article 
should be requu:ed to design the special tools, jigs and fixtures necessary to pro
duce the item and should actually fabricate "pilot-line" requirements for these 
tools. The article which he is producing for the peacetiJne Air Forces actually 
should be fabricated over these tools. The same procedure should be followed 
with regard to drawings for special tools, dies, jigs and fixtures as should be fol
lowed f<?r the article itself. I know of no other way to assure satisfactory tooling 
when it is needed in the event of an emergency. This procedure is, of necessity, 
costly, particularly when utilized to produce the small quantities of articles now 
required by the U. S. Air Forces. The situation is further . aggravated by the 
extremely rapid obsolescence of combat type aircraft and complex related com
ponents. However, when we consider that the United States will be the first 
nation attacked and, if this policy is not followed, many months will be lost 
due to pre-production tool design, it is believed the expense involved is more 
than justified. One month saved during the initial period of another conflict would 
probably justify any reasonable amount of peacetime expenditure due not only 
to the ultiJnate savings in money but also to the savings of life and property. 

It is probably true that the above outlined procedure will not be feasible in 
every intsance, such as some airframe parts where tooling costs for one major 
piece would run into hundreds of thousands of dollars. However, in the vast 
majority of instances, it is believed this procedure will be feasible and eco
nomically sound. In those instances where such a procedure is not deemed prac
ticable due to the expense involved, designs and drawings for the special fixtures 
and jigs should be completed and maintained in a usable condition. 

Standard Units 
c. It is recommended that every emphasis be placed upon the problem of inter

changeability of all items of aircraft equipment. This is necessary to reduce to a 
miniJnum the number of different parts required by the aircraft industry in order 
to accelerate production in the event of a national emergency, reduce unnecessary 
load on the machine tool and die industries, and reduce the number of personnel 

. required in the overall program. It is further recommended that aircraft builders 
be held to a minimum on their requirements for special configurations of major 
items of Government furnished equipment. They should be required to utilize 
standard units wherever possible, even if this requirement necessitates delay in 
deliveries under the peacetiJne program or redesign of some particular parts of 
the airframe involved. This should be done even if a minor sacrifice in per
formance is involved, although in the vast majority of cases, this should be un
necessary. 

5-Year Procurement 
d. It is recommended that the U. S. Air Forces release procurement over at 

least a five year period rather than yearly as is now required by existing regula-
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tions. Such a procedUl'e will permit manufacturers to plan depreciation on pro
duction tooling ove1: a more reasonable period. It will also permit long range 
planning on development. Further, it would encourage additional manufacturers, 
who ar e not interested at present because of their inability to plan production 
over r easonable periods, to produce many of the minor items of equipment for the 
U. S. Air Forces. 

The recommendations outlined should wa~Tant the full cooperation and support 
of the industries involved. However, it is the responsibility of the U. S. Air 
Forces to accept leadership and provide the industries with a long range program, 
coordinated with the other services, upon which to base indush-ial mobilization 
planning. 

It is realized that the recommendations contained herein cover only a small 
port ion of the overall problem confronted by the armed services and the industry 
as a whole. It is also realized that some of these recommendations will of neces
sity increase the cost of aircraft and equipment delivered to the U. S. Air Forces 
during peacetime operation. Nevertheless, it is believed this type of program is 
the most economical insurance which can be procUl'ed for the ultimate benefit 
to this country as a whole. It is sincerely believed that, bad such a program been 
initiated immediately after World War I, funds expended in the first year of 
World War II would have been ample to maintain this program over the entire 
25 year period. Had such a program been in force, with a potentially powerful 
U. S. Air Forces as a result, World War II might possibly have been avoided. In 
this event, the great drain on the financial and natural resources of the country, 
as well as the terrific sacrifices and losses in manpower, would have been un
necessary. 

/ 
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"PROCUREMENT PLANNING METHODS AND PROCEDURES" 

SUMMARY 

1. Many past surveys of the aviation situation, including that of the Lassiter 
Board, the Lampert-Perkins Committee and the Morrow Board of 1925, and the 
Federal Aviation Commission of 1935, clearly point out the chief problems con
fronting the Air Forces and the aircraft industry in the fi eld of procurement. 
They are: 

(a) Lack of continuity of orders, and the need for a long-term progr am. 

(b) The need for a procurement statute permitt ing fl exibility in purchas ing 
procedures and p1:ocur:ement planning. 

(c) The requirement for competitive bidding on such complicated and costly 
products as aircraft often prevents rather than encourages competit ion. 

2. The Air Corps Act of 1926 contained a remedy for this situation by provid
ing that competitive bidding could be waived under certain circumstances. How
ever, this provision was whittled away by legalistic interpreta tions and re-inter
pretations, and after a few years became meaningless. 

3. Competition in aircraft design and aircraft procurement can be assured only 
by deliberate policy and planning of procurement. No firm can afford to design 
and develop an aircraft costing thousands of dollars on the mere hope of winning 
out in a design or production competition. The procurement program should be 
planned so as to provide competition in each stage of the development cycle in 
aircraft: original design, experirpental models, and production planes. In carrying 
out this program I should . like to emphasize that wartime experience proves the . 
wisdom of always maintaining at least two competing models in every basic cate
gory of combat airplanes. 

4. With regard to procurement, I recommend to the Commission: 

(1) Establishment of a procurement program of at least five years' duration. 
This would enable consistent, economical, forward planning of aircraft 
production. It would also encourage and foster competition by encour
aging concerns to plan ahead and stay in the business. 

(2) Enactment of a procurement law allowing flexible contracting procedures. 
It should clearly authorize negotiation instead of sealed competitive bids 
wherever such procedure would provide superior equipment, encourage 
competition . and design production, or otherwise advance the industrial 
mobilization plan. Splitting of awards and the use of mandatory sub
contracting should be authorized under the same conditions. 

(3) The procurement policy, the procurement law, and the procurement pro
gram must be coordinated with the industrial mobilization plan. 
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PROCUREMENT PLANNING 

¢ THE PROBLEMS facing the Government and the Aircraft Industry, in regard 
to P1~curement Planning, Methods and Procedures, today are more difficult and 
complicated than ever before because: 

(1) the importance of maintaining our Air Forces in an immediate state of 
readiness is vital to the interests of the Nation; 

(2) the greater complexity and the more rapid rate of change in the equipment 
to be produced; and 

(3) finally, because there are larger annual appropriations involved. 

PAST SURVEYS OF THE PROBLEMS 
However, a study of these problems over a period of years seems to indicate 

that the basic principles of the problems ·with which we are now faced are the 
same as those to which we have been trying to find a solution since World War I. 
We therefore have much experience and background to aid us in the solution. I 
believe that it is well to review very briefly some of the studies made and expe
rience with these procurement problems. 

After World vVar I, as now, the Government was faced with the problem of 
developing aviation, maintaining an adequate aircraft industry to support the 
national defense, and procuring modern aircraft in accordance with the needs of 
the Services. The aviation industry which had been built up as a result of World 
War I was rapidly disintegrating. The conditions existing at that time were 
summarized in a study of the Air Judge Advocate Air Technical Service Com
mand, dated 9 March 1945. 

"Before 1926, the procedures relative to the purchase of aircraft were in
terwoven with and based on statutes which related to the purchase of all 
other supplies and materials for the Government. Procurement under such 
statutes and procedures after vVorld War I proved to be so cumbersome and 
restricted that as early as 1919 the American Aviation Mission, in its report 
of 19 July of that year, stated that 90 percent of the wartime aircraft indus
try had been liquidated, and the remainder would inevitably disappear under 
the conditions which then prevailed. To the same effect were statements made 
by the Lassiter Board in its report of 24 April 1923." 

This problem was given much study by various boards and agencies, the most 
important of which were-

The Lassiter Board-April 24, 1923 , 
The Lampert Committee--appointed by the House of Representatives in 1924 
The Morrow Board-appointed by President Coolidge in 1925 
The Federal Aviation Commission-appointed by President Roosevelt in 1935 

I realize that the reports and recommendations of these Boards and Commis-
sions are well known to. you and your staff, but in order to relate the present prob
lem to previous experience I am quoting a few selected summary phrases from 
certain of their conclusions. 
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• 

Lampert Committee: Conclusions in part: 

"(a) Lack of continuity in Government orders." 
"(b) Losses on Government contracts, both experimental and production." 
" (c) Failure for recognizing and protecting design rights." 
" (d) A destructive system of competitive bidding." 

Morrow Board: Recommendations in part: 

"(a) The adoption of a policy of continuity in orders and of a standard rate of 
replacement." 

"(b) Production orders to be given only to companies which maintain design 
staffs and keep them active." 

" (c) Proprietary rights in design be fully recognized." 
" (d) During a period of production of a type accepted as standard there be 

placed a succession of small orders for experimental designs to be given 
limited service tests, the best of these designs produced during a two- or 
three-year period being adopted as the next standard. Such orders, dis
tributed among firms having design and production staffs if proven com
petent, should be awarded at a liberal price high enough to cover a ll the 
overhead expense involved in the upkeep of the design and experimental 
departments." 

" (e) Existing statutes covering the procurement of supplies and requiring com
petitive bidding be modified where necessary to a llow putting the recom
mendations previously made into effect." 

The Federal Aviation Commission of 1935: 

"(a) Every effort should be made to organize procurement policy so that the 
supply of each general type of air craft for replacement and for modern
ization should proceed at a substantially regular rate .... " 

"(b) The development of new types of aircraft should continue to be provided 
for either· by design competition or for experimental contracts for a spe
cific article, but the rules now governing formal design competition should 
be modified to allow administrative flexibility .... " (Emphasis supplied.) 

"(c) When purchases are made as a result of a process of competitive bidding, 
the Secretary of War or Secretary of Navy should be author ized either to 
award for the whole quantity sought to the bidder who can best perform 
the work, or to divide the work. among two or more bidders if that be in 
the best interest of the government." 

" (d) In order that: there may be .no incentive for an uneconomic expansion of 
plants that could not be kept regularly running at anywhere near their 
capacity, it should be procurement policy to avoid any concentration in 
any one plant of an abnormally large proportion of the total military and 
naval work then outstanding." 

"(e) Industrial mobilization plans in the field of aeronautics should be pressed 
by the joint effort of t~e Army and Navy." 

I note the above in order to bring out the similarity of the conclusions of the 
reports of the Boards. Each emphasized the necessity for long range procurement 
planning, and for flexibility in procurement laws and policies to enable services to 
carry out these plans. 
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As is well known, the Morrow Bo·a.rd is outstandin-g ·a:mong the niapy Boards 
and Commissions which conducted sm veys and investigations of aviation dming 
the period between World W ar I and World War II, not only because of its 
thorough investigat ion and excellent report, but al so because its report was im
plemented into legislation. These laws, the Air Corps Act of 1926 and Naval 
Aviat ion Act of the same year , became . the basis for Army and Navy aviation 
r esearch, development and procurement pl anning and procedm·es from 1926 until 
the beg inning of the emergency prior to World W ru.· II. 

As f{UOted above, one of the recommendations of the Morrow Board was that 
"Existing statutes covering the procurement of supplies, and requiring competi
tive bidding be modified where necessary to allow putting the recommendations 
previously made into effect." 

As a r esult, the Air Corps Act of 1926 contained provisions to carry out these 
r ecommendations. Section 10 of this Act prescribes procedures to govern the 
procurement of aeronautical equipment in great detail. 

Section 10(a)-(j) prescribes the law under which design competitions ru.·e to be 
held. It prescribes advertisement and submission of sealed bids. 

Section lO(k) authorizes experimental procurement by .negotiation, .a!!d a~cord~ 
ing to the interpretation of some authori ties permits the placing of p~·oduction 
orders by negotiation. : .. 

Section 10 ( q) authorizes the placing procurement orders· for aircraft con
structed according . to designs presented by any ·individual, firm, or corporation 
prior to the passage of this Act, which designs have been .reduced to practice and 
'found to be suitable for the purpose intended, or. according to such designs with 
minor modifications thereof, the Secretary of War or Secretary of Nary, when 
in the interests of the United States will be best served thereby, may cont~act 
with said individual, firm or corporation, a t reasonabl e prices for such quantities 
of said aircraft, aircraft parts 01; aeronau tical accessories as .. he may deem neces
sary: Provided that the action of the Secretru.·y of War or Secretary of the Navy, 
in each such case shall be final and conclusive. 

Section lO(t) Provides for advertising for bids and prescribes that the Secre
tary of War or Secretary of Navy shall make the award to the "lowest respon
sible bidder that can satisfactorily perform the work." 

CONFLICTING PROVISIONS 

In other words, with reference to designs and experimental equipment, . one 
provision of the law makes design competitions by advertisement and sealed bids 
prior to the procurement of new aircraft, aircraft parts or aeronautical acces
sories mandatory (or so it was interpreted at a later date), while another pro
vision of the law permits procurement of designs, aircraft parts, or aeronautical 
accessories to be procured without advertisement and sealed bids. 

Also, in regard to the procurement of standard or production ·equipment, one 
provision of the law clearly permits purchase without advertising-for aircraft 
constructed in accordance with designs presented before the. passage ·of this Act, 
another provision seems to permit procurement of designs constructed AFTER 
-THE PASSAGE OF THE ACT, by negotiation, and at the sanie time ~rp1;ovision 
.'requires that the: .awards. :be made to the "lowest responsible bidder that .can :satis-
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factorily perform the wor;k or the service required." (This was later interpreted 
to require competition on a sealed bid basis, with price as a major consideration.) 

Procurement under this law provided on a fairly satisfactory basis as long as 
the provisions of Section lO(q) remained in effect. When this provision expired, 
coincident with a change in the Administra ton, and the r esultant changes in ad
ministra tive officials and Congress, the interpreta tion of the law became a maj or 
problem. The Navy Judge Advocate General in terpreted it one way, while the 
Army Judge Advocate General handed down a di ffer ent in terpretation. This 
resulted in two different procurement procedu~es. 

The Military Affairs Committee investigated the Ser vices' in terpr etation of the 
law during the Seventy-third Congress. Thereafter, the Navy Department issued 
instructions requiring competitive bidding on aircraft procurement . The War De
partment which had been severely criticized by Congr ess likewise issued a direc
tive calling for the procurement of a irplanes by sealed bids, under Section lO( t ) 
of the Air Corps Act, shortly thereafter. 

AGE-OLD PROCEDURE 
Then in 1935 the Army instituted the sample a irplane with bid procedure-this 

being the age-old procedure used by the Quartermaster to buy shoes, blankets, 
shovels and probably wagons. Under this method, each bidder was required to 
submit a sample airplane for examination and test in connection with the evalua-
tion of his sealed bid. -

- The results of this method should have be·en apparent even before the proce
dure was put into effect. In brief, the sample with bid procedure tended to create 
monopoly and to retard progress in design. 

The manufacturers who already had airplanes in existence were able to submit 
samples. Those who did not had to go to the expense of building costly experi
mental articles on short notice. Unless they won the competition they had to bear 
the entire cost of an expensive experimental development. The system was break
ing down rapidly when the emergency just prior to World W ar II came, as the 
aircraft industry was not able to stand the fin ancial risk incident to the construc
tion of the sample article. 

LACK OF COMPETITION 

Naturally a monopoly would have soon resulted as those who h ad samples in 
existence would have gotten the business, and those who did not have samples 
could not afford to design and build them without some reimbursement. It was 
this lack of actual competition which threatened progress in design. 

I h~ve cited these past experiences in so much detail in order to bring out the 
f act that the problems with which we are f aced are not new, except in their mag
nitude, and I am very much afraid that we will in this instance, as in so many 
others, be inclined to repeat our mistakes. It is more serious now since a repeti
tion of the mistakes is likely to be much more costly to the nation and the indus
try than ever before. 

COMPETITIVE BIDDING AND COMPETITION 

We have quoted the expressions used by the Lampert Committee: "A destruc
tive system of competitive bidding." Also, I wish to r ecall tha t the Morrow _Board 
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said: "Existing statutes covering procurement of supplies and requiring competi
tive bidding be modified . .. etc.", and that the Federal Aviation Commission urged 
that the procurement laws be made more flexible with respect to competitive 
bidding. 

Citation of these repeated sharp criticisms of the use of competitive bidding in 
the procurement of aircraft doubtless will lead to the question-"how can we 
have competition in procurement unless there is competitive bidding '?" 

This question reveals the persistence of a common fallacy-the belief that com
petitive bidding guarantees competition or. that in the absence of competitive bid
ding there is no competition. Nothing could be fmther from the truth as the 
actual experience in aircraft procmement demonstrates. It is this experience 
which forms the basis for the repeated references to "d-estructive competitive 
bidding'' in the quoted aviation reports. 

When the Government buys standard off-the-shelf items such as shoes or gro
ceries, the standard method of getting competitive procurement is the use of 
advertising and sealed bids. The record of identical bids shows that this method 
has not always obtained competition even in price in those other standardized 
products. Certainly the only competition the method ever produced was limited 
to price. 

DESTROY COMPETITION 

On the other hand, the use of sealed bids and advertising to procme highly 
technical items such as modern aircraft tended more to destroy rather than pre
serve competition. It does not foster competition in price, in performance nor in 
any other detail. This becomes clear when only a few of the more obvious diffi
culties are examined. 

Before requests for bids can be advertised, specifications for the article to be 
procured must be prepared by the Services. These original specifications must be 
written in general terms, otherwise they will limit the creative genius of the air
craft company's designers. Yet, sometimes these specifications proved in practice 
to be so genetal as to bring about entirely unanticipated results. 

For example, in one case specifications were sent out in anticipation of the 
letting of a contract for a two-engined bomber-the B-23. Yet, under these 
specifications, the Boeing company was able to submit its B-17, a four-engined 
bomber. 

Yet, when such an outcome was followed by the development of more rigid or 
detailed specifications in a subsequent request for bids, the result was to rule out 
numerous bids on some minor detail that were actually superior in overall per
formance to the successful bidder. 

These are only examples of how "red tape" prevented the Services from getting 
the equipment they actually needed. But in addition, the "competitive bidding" 
did not and could not bring about competition. The creation of competition in a 
product requiring years to develop and involving thousands of dollars of engi
neering costs cannot be attained by the insertion of advertisements and the re
quirement of sealed bids. Unless competition is planned, the almost inevitable 
result would be that only a single sample and bid would be presented in such 
competitions. No concern can afford to develop modern aircraft unless there is 
some assurance of a market. 
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Competition in aircraft procurement must come from a deliberate procurement 
policy and plan, not from contract forms or contract procedures. There should be 
continuous competition on every type and model of airplane and every piece of 
equipment. It should begin on the drawing boards and should continue until the 
item or article is obsolete. 

The administrative details as to how the competition in design and procure
ment should be carried out ar e much too long for discussion here, but in gener al 
if four or five manufacturers are competing in the early phases of the design 
stage, and two or more in the experimental, and perhaps service test stage, then 
we have a highly competitive situation which will r esult in the continual availa
bility of modern and up-to-date equipment. 

COMPETITIVE MODELS NEEDED 

Also, I would like to urge that the principle of maintaining two competitive 
models in service not be too quickly discarded for the reasons usually advanced 
against it. These reasons are: The initial cost, the necessity of training pilots 
and mechanics on different niodels, the supply overhead in storing and shipping 
the different types of spare parts . 

. I believe that the record indicates that these arguments are entirely out
weighed by technical excellence from the resulting competition, and the tactical 
flexibility permitted by the varying characteristics of the different models. E x
perience has proven that it is entirely unreasonable to expect the requirements 
writers to anticipate the various situations which will arise in the next war. No 
nation ever has done so. 

The Germans developed a· few types and were committed to a certain type of 
warfare as a result. 'rhe British with their Spitfire, a very superior interceptor 
and defensive fighter; · and their Lancaster night bomber, were committed to a 
certain type of warfare. We with our variety of types and models were highly 
flexible and able to operate effectively in radically different theaters. We en
countered a demand from each theater that in almost every instance they be 
supplied with some of each type for a specific purpose. 

The competition that existed between the various manufacturers was also of 
the highest importance. I could cite a dozen or more examples, but the competi
tion between the P-51 and the P-47 is worthy of note. They both started out to be 
short range fighters based pretty much on the same military characteristics. They 
poth became long range fighters, the P-51 making its eventual reputation as the 
::world's best high altitude escort fighter, and the P-47 as the ideal fighter-bomber. 

· We had no procurement characteristics for a fighter-bomber, but in the P-47 we 
came up with the world's best airplane in this category when the need arose. I 
consider flexibility of types extremely important to national security. The all
purpose aircraft has never been built, the dual-purposee o·ne has nearly always 
been a failure. 

There should be continuous competition on every type and model of airplane 
and every piece of equipment. It should begin on the drawing boards, and should 
continue until the article or item is obsolete. To my mind the Lampert Commit
tee, the Morrow Board and The Federal Aviation Commission, the ·Army Air 
Force, and the Bureau of Aeronautics have recognized these basic principles for 
years. The failure to implement them in practice has been . due to shortage of 
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funds, and the confused construction of an interpretation of Section 10 of the 
Air Corps Act of 1926. The General Purchase statute which prescribes Govern
ment purcha ses by a competitive sealed bid procedru·e was enacted in 1861, and 
has been in terpreted and re-interpreted down through the ages to the point where 
precedent and custom prevent the exercise of any discretion by any administrative 
agency whatsoever without the fear of being accused of wrong-doing. 

It would seem that in the atomic age with the ever increasing complexity of 
the problem that a positive approach to the procurement of aeronau tical equip
ment should be made. The approach has not been positive in the past. Every 
contract ing officer has known or learned through bitter experience what he 
cannot do. But the question as to how to proceed expeditiously in a business-like 
manner to purchase the best design or the best piece of equipment has been an 
extremely difficult problem for all concerned. 

RECOMMENDATIONS OF THE FEDERAL 
AVIATION COMMISSION 

The Federal .Aviation Commission was appointed in 1935 to study, among other 
things, these questions which were then critical due to the complete confusion 
resulting from the various interpretations of the .Air Corps .Act of 1926. No 
action was taken on the recommendations of the Federal Aviation Commission, 
but at the risk of repetition I am again quoting some of these recommendations: 

(a) "The development of new types of aircraft should continue to be provided 
by either design competition or for experimental contracts for specific 
articles . .. . " 

(b) "Every effort should be made to organize procurement policy so that the 
supply of each gener al type of aircraft for replacement and modernization 
should proceed at a substantially regular r ate .... " 

(c) "When purchases are made as a result of a process of competitive bidding, 
The Secretary of War or Secretary of Navy should be authorized either to 
award the whole quantity sought to the bidder who can best perform the 
work, or to divide the work among two or more bidders if that be in the 
best interest of the Government." 

(d) "In order that there be no incentive for uneconomic expansion of plants 
that could not be kept regularly running at anywhere near their capacity, 
it should be procurement policy to avoid any concentration in any one plant 
of an abnormally large proportion of the total military and naval work 
then outstanding." 

(e) "Industrial Mobilization Plans in the field of aeronautics should be pressed 
by the joint effort of the Army and Navy." · 

I have pointed out that these principles were recognized then as now, and also 
some of the reasons why the principles have not been observed in practice. 

RECOMMENDATIONS WITH REGARD TO PROCUREMENT 

It is our hope that the Commission's study will support necessary changes that 
will cause these principles to be observed in future procurement. Among the rec-
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ommendations which we feel are essential to full observance of these principles 
are the following: 

1. Establishment of a procurement program of at least five years' duration 

Such a program would establish the minimum size of the .Air F or ce in Being, 
and would require as a matter of law that the equipment of the force be r eplaced 
at a consistent annual r ate, say 25 % per year. The program w·ould be almost ex
actly similar to the Naval Construction programs that have been au thorized in 
the past for the fleet. Such a program would also have to be accompanied by 
changes in the period of time allowed for contract authorizations just as was done 
4J. the case of the Naval Construction programs. 

Such a long-term program would enable consistent, economical forward plan
ning of aircraft production. It would thus save money f or the taxpayer . It 
would also encourage and foster competition by enabling concerns to plan ahead 
and stay in the business instead of being forced to liquidate because of the un
certainties. 

2. Enactment of a procurement law allowing flexible contracting procedures 

Such a law probably should make advertising and sealed bids the exception 
rather than the rule in aircraft procurement. It should clearly and unequivocally 
authorize negotiation instead of sealed bids wherever negotiation could be ex
pected to provide superior equipment, encourage competit ion in design and pro
duction, or otherwise accomplish the objectives of the mobilization plan. 

It should permit the splitting of awards and the ·use of mandatory subcontract
ing, whenever split awards or subcontracting is essential to encourage competition 
or procure better equipment or preserve a nucleus of an expansible industi-y. 

3. Coordination of the procurement policy, the procurement laws, and the pro
curement program with the industrial mobilization plan 

Hitherto, the procurement policies as limited by peacetime budgets, and the 
procurement directives and regulations r esulting from legalistic interpretations 
of a confusing statute have directly blocked the attainment of the stated objec
tives of the mobilization plan. National policy should make clear and unequivocal 
that procurement statutes and policies should be intended solely to advance the 
mobilization plan to block for all time future interpretations of contracting re
quirements that would defeat fundamental objectives. This can be done only if 
policies, law and program are essential components of an integrated mobilization 
plan kept modern at all times. 

THE NEW PRO.CUREMENT BILL (HR 1366) 

The question arises as to whether the proposed procurement law, H.R. 1366, 
meets the requirements outlined above. Under this bill, procurement by a formal 
advertising and bidding procedure is the rule. The only exceptions that appear 
to cover aviation are contained in Section 2c, Paragraph 11, covering experimental 
procurement, Paragraph 14, covering quantity procurement, and possibly Para
graph 16, concerning keeping facilities available in the interest of industrial 
mobilization for national defense. Each of these exceptions must be based on a 
determination, supported by written findings of the agency head (meaning the 
Secretaries, Under Secretaries, or any .Assistant Secretary of War or of the Navy,_ 
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and the Commandant, U.S. Coast Guard, Treasury Department) that the com
petitive sealed bid procedure will not give satisfactory results. 

The power of the agency head to make the determinations in order to use the 
exception covered by Paragraph 11, covering experimental procurement, is 
delegable only to the chief officer responsible for procurement providing it does 
not r equire an expenditure of more than $25,000. Furthermore, all procurement 
under this exception must be reported to Congress every six months. 

Power of the agency head to make the determination in order to use exception 
14 and 16, is not delegable. Furthermore, any contracts issued under the exception 
outlined in Paragraph 16 must be reported to Congress every six months. 

This would indicate that the agency head will be held responsible at some future 
date· to defend each exception made to th is general rule that was orginally enacted 
into law during the Lincoln administration. Experience h~ indicated that most 
agency heads ar e unwilling to be placed in the position of making continous 
exceptions to the general rule contained in the law. 

In view of past experiences, it is believed that the law should be positive and 
clear not only to those now in the Administration and Congress, but also to those 
who are to follow. The law should also be easy to understand by the Secretaries, 
Under Secretaries, Procmement Officers and engineers who are to work under it 
in order to avoid constant and changing legal interpretations as to its intent. 

What is needed is a law which will permit wide policy discretion to set up a 
program and administer it on a competitive basis. 

With particular reference to P aragraph 14 of Section 2c, which is the secti6n 
that appears to be applicable to the procurement of aircraft in quantity, it is 
believed that it would be improved if amended to read as follows: (new matter 
is emph_asized) 

Section 2c, Paragraph 14, 

"for supplies of a technical or specialized natme requiring a substantial 
initial investment or an extended period of preparation for manufacture, as 
determined by the agency head when he determines that advertising and 
competitive bidding may require duplication of investment or preparation 
already made, or . will unduly delay procurement of such supplies or for sup
plies or services of a technical or specialized nature as to which the agency 
head determines that advertising and competitive bidding would not secure 
supplies or services involving the experience, expertness, preparation, know
how or design; provided that in the event two or more suppliers, not to 
exceed three, are qualified under the provisions of this subsection 14, the 
agency head may negotiate contracts for a portion of the requirements with 
each of the two or more suppliers, not to exceed three, if he considers this to 
be in the interest of the Government." 

This amendment would permit the agency head to award contracts to those 
manufacturers, regardless of whether or not the Governme~t had an initial in
vestment in the particular type of aircraft to contractors ·With know-how and to 
split awards when necessary and in the best interest of the Government. 

CONTINUATION OF EMERGENCY POWERS 
Enactment of a technical statute such as a procurement law takes time. In 

view of th~ current crisis affecting American air power, it may be that the various 
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issues with regard to a procurement statute required to meet the needs of all the 
armed services cannot be r econciled as r apidly as the current emergency calls for . 
In such case, it is suggested tha t until the present air power emergency is over, 
it might be wise to continue the ATmed Services' present wartime purchasing an d 
procurement powers, which do give them the flexibility they need. An extension 
of the time for the expiration of these wartime powers will provide more t ime to 
work out a procurement statute tha t will meet the needs, be clear and not be 
subject to confusing interpretations at some later time. 

Final Recommendations 

In conclusion, I should like to summarize to the Commission the basic recom
mendations with which the industry is concluding its presenta tion. They are: 

1. Prosecute resear ch and development of new aircraft and aerial equipment 
as vigorously as is required to obtain and preserve leadership in the air. The 
Resear ch and Development program sho.uld be closely interwoven into the pro
curement program. 

·2. Maintain a minimum volume of procurement calculated to supply the neces
sary replacement airplanes to the air force iri being so that it would be an effec
tive combat force in an emergency with a minimum advance warning. 

Such a volume of replacement is not now being supplied. 

It should be a matter of national policy to make such replacements. 

3. Establish a long-term aircraft procurement program of at least five years' 
duration, with a mandatory replacement rate of 25% a year. 

This has been described above. 

4. Give greater consideration to air transportation in national defense planning. 

In view of the speed with which wars of the future will move, the mobilization 
plan must proceed upon the assumption of maximum utilization of air transpor
tation. 

5. Enact more flexible procurement laws to permit Services to procure needed 
equipment with a minimum of delay and to effectuate the mobilization plan. Or 
continue current wartime powers until such a law can be drafted. 

This has been discussed above. 

6. Encourage and support :in adequate industrial mobilization plan as the only 
economically feasible and safe method of insuring adequate supplies of equip
ment in an emergency. Integrate all of the above recommendations into the basic 
plan. 

Such a plan would provide for the maintenance of a healthy nucleus of indus
try capable of r apid expansion and of stockpiling, planning for producibility, 
encourage subcontracting, and other measures .that will shorten the long period of 
time required to expand aircraft production in an emergency. 

7. Encourage and foster the development of commercial aviation, including air 
transportation, air cargo, and private flying so that civil aviation can make its 
maximum contribution to the maintenance of a ' nucieus of an aircraft industry 
necessary to the national security. · -
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"ASSESSMENT OF CURRENT RESEARCH PROGRAMS"· 

STEELMAN REPORT 

SHOULD LIKE to say at the outset that my point of view regarding aero
nautical research is conditioned by the following facts: (1) I have been associated 
with Engineering at Douglas Aircraft for some twenty-two years, for half of 
which ti.t;ne I have been Vice President in charge of Engineering ; (2) I spent 
seven years (1927-1934) in part-time teaching at the Guggenheim Aeronautical 
Laboratory at Cal Tech; and (3) I have for the last year been a member of the 
NACA. In this statement, I am expressing my own opinions, based on this spe
cialized experience, but they are shared by many with whom I have talked. My 
remarks should be viewed with these facts in mind. 

The report of the President's Scientific Research Board, known as the Steelman 
Report, is now being published, the third volume having reached me two days 
ago. It contains many observations and conclusions applicable to aeronautical 
research as part of research in general and with much of it I would agree. The 
major questions it raises in my mind are the extent to which aeronautical re
search should be centralized under Government direction and control, and the 
extent to which it should be submerged as a part of a general research program 
for the nation. 

Many people think that the NACA conducts nearly all the aeronautical research 
being done, but this is far from true. Such research is widely dispersed now, 
being carried on by: 

• 1. Industrial plants. 

All industrial concerns working on aeronautical products conduct some re
search. Some have very expensive, well-equipped laboratories, a number 
have wind tunnels of their own, and there is at least one large cooperatively 
owned wind tunnel. 

2. Privately endowed research laboratories. 

There are a number of these that do ~ork on aeronautical materials, fuels, 
etc. · 

3. Laboratories supported by Government but operated under the jurisdiction 
of educational institutions. 

Several of these have survived the war and are doing extremely valuable 
work. 

4. Educational institutions. 
Many of these are conducting aeronautical research in their own labora
tories, using students and instructors to do the work. Some of this is paid 
for by the institution itself, some is financed by Government through a 
number of agencies, of which the NACA is one. 

5. Military service laboratories. 
The Air Forces, Bureau of Ordnance and Bureau of Aeronautics of the 
Navy, and Army Ordnance all operate laboratories in this field and all pay 
for research done in some of the categories already listed. 
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6. Civil Aeronautics laboratories. 

Th e CAA operates research laboratories and has some research done on 
contract. 

7. Bureau of Standards. 

This does considerable aeronautical research on materials. 

8. National Advisory Committee for Aeronautics. 

Last but not least, this agency operates solely in the field of aeronautical 
research and development; 9So/o of the work done is in its own laboratories, 
2o/o outside on contract. 

DESIRABLE DISPERSION 

E ven this may not be a complete list, but it at least contains enough of the 
elements to show the great dispersion and diversification of the research effort. 
I believe that this is in the main a desirable thing. Certain weaknesses are ap
parent, however. 

1. There is a serious deficiency in the supply of properly qualified research 
personnel. This has been clearly pointed out by the Steelman Report and 
others. Since the number of instructors relative to the number of students 
is at an all-time low, the number of students cannot be increased without 
first training instructors. 

In the middle '20's Guggenheim Aeronautical Laboratories were established 
at about eight major universities. These were the result of private grants 
for facilities and for operation including teaching fellowships. If a census 
were to be taken now of the present position and past accomplishment of 
graduates of these schools in the intervening years I am sure it would be 
found that the sum total of these private grants (which probably totalled 
less than $5,000,000) has done more to advance aeronautical research and 
development in this country than any like sum spent on anything else. Wbat 
is needed now is more of the same. Modern high-speed facilities must be 
provided and more schools brought into the program. To the extent that this 
cannot be done with private funds it should be assisted by the Government. 
The NACA is the logical agency to sponsor such a program, which should 
include facilities, fellowships, and research contracts. 

Unitary Plan 
2. The country needs certain large extremely expensive facilities for studying 

the phenomena of transonic and supersonic flight. It so happens that there 
are various techniques for obtaining the required information, some involv
ing the use of wind tunnels, some free fiig~t. These techniques are chang
ing, and as time goes on, ingenuity devises less expensive ways than those 
previously thought of. A so-called Unitary Plan comprising the wind tun
nel part has been worked out, combining the desires of NACA, Air Forces, 
Navy, and the guided missiles people and has been under study by the 
JRDB for some months, in conjunction with a plan for related facilities 
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worked out by the .Air Forces called the .AEDC, or .Air Engineering De
velopment Center. Due to the sums of money involved and the changing 
technology, there has been great difficulty in getting these proposals jelled to 
the point where anything concrete can be done about them. In the mean
time the need is great and the lack of a program is delaying progress. 

The need for some such facilities should be admitted and a sufficient appro
priation made to permit the initial steps to be taken. There should be a 
periodic review of the plans, adjustments made as required, and continuing 
appropriations made year by year until completed. The time to start is 
now. If we wait for the perfect plan we will never get started. 

Coordination Imperfect 
3. Coordination of the whole program of aeronautical research is imperfect. 

This leads to repeated attempts to set up some super-coordinating agency. 
To my mind this is a mistake. No matter how hard we try in an effort of 
this magnitude we will always fall short of the twin ideals which are: 

a. To have all new projects so thoroughly reviewed before they are author
ized that there is complete assurance of lack of duplication and of pres
ence of merit. This would build up paper work and delay to insufferable 
proportions. 

b. To have everyone interested in a subject completely informed at all 
times of what is going on and bas gone on everywhere regarding that 
subject. This would build up an even larger mountain of paper work 
and the recipient would not have time to read it anyway. 

The mechanism for ex post facto-review of projects soon after they are 
started is now well developed, through the addition and implementation 
of the Research and Development Board. This is a good compromise, for 
if a mistake has been made it can be rectified before very much money 
is spent. Of course, this is superimposed upon the interdepartmental 
review procedures, which continue to operate with some modifications. 
The mechanism for collecting and distributing information is not yet 
operating as it should, although improvements have been made. Here 
the N.AC.A could cover the entire field if its appropriations would per
mit. I think it is the logical agency for the purpm;e. 

4. The program is inadequate in_ some particulars: 
a. Not enough money is being devoted to ba~ic aeronautical research, al

though this cannot be greatly enlarged until the facilities and personnel 
are available. 

b. Not enough money is being de~~ted to development. There should be at 
least two projects in each important field, in order to provide the stimu
lation which competition affords and in order to avoid the danger of 
having all one's eggs in one basket. This applies equally to airplanes 
and guided missiles. 

National Science Foundation 

.At the beginning I said in passing that the Steelman Report bas left me with 
some question as--to -the extent to which, aeronautical .research should be sub-
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merged into a general national r esearch program. I am referring of com:se to the 
remarks which that report makes concerning the proposal for a National Science 
Foundation. While it is true that the field of aeronautics is broad and now in
vades most if not all the physical sciences, I feel that it is sufficiently important 
to warrant specialized treatment. It would be just as dangerous to amalgamate 
aeronautical research into general research as it would be to lump aerial trans
portation in with other fo rms of tr ansportation in one federal regulating agency, 
a proposal which is still periodically made. 

If a National Science Foundation is ultimately established, the relation between 
it and the NACA should be cm·efully defined, with the latter made responsible for 
coordination and distribution of research information in the field of aeronau
tics and for research contacts and fellowships in that field. It will be very im
portant in this connection for a substantial and inviolable portion of the NACA 
budget to be earmarked for use outside its own laboratories. 

CONTRACT DIFFICULTIES 

In conclusion I should like to say a few words about the difficulties being en
countered with Government research contracts. The main troubles m·e: 

1. They tend to be for too short a term. Sometimes the contnct is for two or 
three years, but the appropriation is renewed yearly. I know of no case in 
which a resem·ch contract has been let for more than two years plus the 
year of appropriation, though O:NR is empowered to let them for a five-year 
period. 

2. Various forms of contract are used, differing in their suitability. For edu
cational institutions in pm:ticular, it is important that bookkeeping be kept 
to a minimum and that property accountability rules be workable. The NACA 
contract form is quite good, being almost the same as a grant in aid; it is 
fixed price, requires no audit, and merely calls for delivery of a r eport of 
results. 

3. Universities should not be r equired to exercise too much of a management 
function. The coordination of a number of sub-contracts in connection with 
product development is a function that can be better carried on by an 
industrial organization. 

4. Classified work can be handled by a univ(lrsity but it presents difficulties 
and should in general be avoided. Security r egulations, as is well known, 
interfere with the free interchange of ideas which fertilize good research 
and must be intelligently applied, regardless of the type of organization 
which is concerned. 

In these brief notes it has only been possible to cover a few of what seem to 
me to be the more important points in connection with the nation's research pro
gram and policy that seem to me to warrant the attention of the Commission. I 
should be very happy during oral testimony to elaborate upon any of them or to 
discuss others within my experience. 
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"PRESENT AND FUTURE PROSPECTS OF COMMERCIAL 
AIR TRANSPORTATION" 

ENCOURAGING DEVELOPMENT 

·¢ I N ACCOR.DANCE with yom: rc~uest, I submit herewith my views, stud ies and 
recommendations on the subject, "Present and Future Prospects of Commercial 
Air Transportation." 

The statement is presented in two parts: The first reflects a summary of condi
tions, problems and trends facing manufacturers of commercial air transports in 
the United States today and in the near future. The second offers in more detail 
discussion of these factors and the statistical and technical data supporting the 
views and recommendations expressed. 

F acts and figures in this r eport are the most accurate and latest available and 
were assembled in cooperation with other a ircraft manufacturers, members of the 
Aircraft Industries Association, and official government sources. Conclusions and 
recommendations based on these facts, and on close contacts and extensive ex
perience in aviation for more than a quarter of a century, are my own. 

Because the aircraft manufacturing industry is "basic to our leadership in 
both military and civil aviation," a thorough study of the subject assigned to me 
must deal not only with the technical and manufacturing details but include con
siderations of our national aviation policies and problems and methods of encour
aging needed developments in the aviation and air transportation industry. 

Under existing conditions at home and abroad, present and future prospects of 
commercial air transportation offer no encouragement to the aircraft manufac
turer or to government officials concerned with our national defense and with 
maintenance of a strong efficient aircraft industry. 

PROGRESS BECOMES BARRIER 
It is unfortunate but true that the notable improvements and accomplishments 

recorded by aircraft manufacturers in the last few years have become temporary 
barriers to further progress in the development of air transportation and a threat 
to the preservation of our industry as an arm of national defense. we have built 
so well and so much that we are in danger of over-running our markets and dissi
pating our resources. Yet we cannot close our plants, disband our organizations, 
or permit the skill and know-how of the industry to disintegrate. 

The situation, as it confronts the aircraft manufacturers and related industries, 
presents a paradox and creates problems requiring for their satisfactory solution 
nation-wide support and cooperation. ' 

Although air travelers in the United States, and passengers usi ng American 
' built equipment in all parts of the world, today enjoy the benefits of greater 
safety, comfort, speed and economy, preservation of these benefits in air trans
portation and further development and improvements in aviation cannot be 
assured unless basic economic problems and factors threatening the industry 
and the nation are clearly recognized, thoroughly understood and jointly solved 
by all concerned. 

Aviation is a dynamic, vital force in modern existence. Commercial aviation 
plays a major part in our lives and activities. As designers and manufacturers of 
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airplanes and commercial air tJ:ansports, we cannot stand still or be content with 
past accomplishments. As a na tion, we cannot relinquish our leadership in -avia
tion. We must progress and keep pace with the rest of the world. 

ADVERSE FACTORS 

We cannot assume, however, that because we have made notable progress in 
the past we can automatically and nnaided continue to progress in the future . .A. 
realistic appraisal of the situation immediately discloses adverse f actors which 
must be corrected or eliminated. Let us look at the facts as they confront the 
manufacturers of air transports in the nited States. 

First and foremost we must cope with the inescapable fact that the develop
ment of a new type of modern aircraf t requires tremendous expenditures of 
money for research, eng ineering and product ion. Great sums must be spent long 
before it is possible to start construction of the aircraft. Should the airplane pass 
the desio-n stage and be placed in production, the financial burden increases tre
mendously. Additional capital must be tied up in factories, materials, inventories, 
and work in process, for which reimbursement is normally not received nntil the 
product is sold. As the airplane is produced and delivered, more expenditures 
must be made on corrections and changes found necessary in any new design. It 
cost the Douglas Aircraft Company more than $13,400,000 to develop the DC-6 
and today, with 80 airplanes actually delivered and in service, we have spent 
$42,000,000 more than we have recei\ ed ·from these DC-6 sales. If all goes well, 
the break-even point will not be reached until the 300th airplane is delivered. 
This condition is not ·something peculiar only to our own company or to this 
model. It is typical of all aircraft manufacturing, as testimony already before 
the Commission undoubtedly will disclose. 

Ability of potential markets to absorb new airplanes in sufficient quantities to 
justify expenditures of such magnitude is another grim factor that must be 
considered realistically and unerringly. 

Modern airplanes today fly faster, carry more passengers and serve more 
routes with less equipment than they did even three years ago. 

Detailed analysis of potential markets at home and abroad, presented in sta
tistical and chart form in Part II of this statement, does not support the hope 
that domestic and foreign markets now available or likely to develop in the next 
few years can materially improve this situation. 

MILEAGE MULTIPLIES 

In the ldst 16 years there has been a tremendous increase in airlines passenger
miles flown in ·united States domestic travel. In 1946 this mileage was 80 times 
greater than it was in 1930. Available estimates indicate that under favorable 
conditions by 1950 the total passenger-miles-flown increase over 1930 will be 120 
times greater than the 1930 domestic mileage. As will be shown by attached 
statistics and charts, this increase, tremendous as it is, and additional mileage 
expected to be developed by foreign and feeder lines, is not sufficient to over
come the adverse factors of increased production costs, better and more efficient 
utilization of equipment by the airlines and the tremendously expanded seat 
capacity and speed of the modern air transport. 
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Air routes developed by the United States Army Air Forces during the war, 
and subsequent developments of new and improved aircraft have immeasurably 
boosted international air travel potentials. But foreign exchange difficulties and 
unsettled economic conditions abroad prevent an accurate, or hopeful, estimate of 
this market as a factor warranting development of new and improved models 
under present conditions. Existence of a large number of feeder lines in the 
domestic air transportation picture is another factor that gives li ttle comfort and 
less assurance to the aircraft manufacturer in risking production of new models. 
Large operating losses incurred by the few feeder lines already in operation sug
gest extreme caution in the appraisal of this market potential. Most of the 
feeder lines will probably operate the full 3 years allowed by the temporary 
C.A.B. certificates. But C.A.B. action at the end of 3 years is uncertain and pre
cludes, at this time at least, the possibility of r ealistic forecasting. 

OLDER EQUIPMENT 

Release of surplus transports by the Government after World War II helped 
increase passenger-mile totals of our domestic travel and foster the development 
of non-scheduled cargo carriers. After 18 months of operating, these carriers 
have reached a prominent place in the industry and undoubtedly are scheduled 
for continued growth with prospects foi: C.A.B. certificates in the near future. 
Past experience indicates, however, that growth of this cargo business will not 
necessarily, or immediately, produce corresponding demands for new and im
proved types of airplan.es. As domestic airlines replace their former equipment 
with the newer, bigger and faster transports currently in . production by at least 
five large manufacturers, the older equipment will become available to the non
scheduled and cargo operators. 

On the basis of our experience in the past, we ordinarily would assume that the 
rate of continued expansion of the domestic airlines industry will be a function 
of the following factors: 

1. Technological developments promoting still greater flying safety and ali
weather flying. 

2. Education of the general public in advantages of air travel and elimination 
of fear of flying, which is still present to some degree. 

3. The apparent stability, or even possibility of increases, of railroad and 
pullman rates, contrasting with the continued drop of airline rates in the 
past. The present differential between the two types of travel is less than 
1c per passenger-mile. 

But can we, as an industry and as a nation, wait and how long 7 

As stated several years ago, I have an abiding faith in the future of aviation. 

I believe in it, because aviation is one of the modern servants of mankind and 
because air transportation is the most modern method of travel in the modern 
world. But faith in the future is not enough. We must first take care of the 
present. No nation, or industry, can rightfully hope to be great tomorrow unless 
it takes care of today's problems and solves today's difficulties on sound, construc
tive lines. Today's problem, as I have attempted to show, is to stay in business 
so that the airlines and the Armed Forces can get new and better equipment 
when and as needed. 
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TODAY'S CONDITIONS 

In our appraisal of future possibilities we must look at the domestic airlines 
picture in the light of today's conditions rather than yesterday's figures. 

After a period of consistent annual profits, domestic airlines in an effort to have 
fleets la.rge enough to carry the tremendously increased traffic volumes purchased 
large numbers of new aircraft by means of several well-known financing instru
ments, such as stock issues, long-term credits, and bank loans. This additional 
equipment necessitated general expansion of other departments of the airlines, 
and with this expansion came increased financial burdens and necessity for new 
economies. A realistic survey of this situation brings us rather forcibly to the 
facts that there are certain clearly defined limits to such expansions and that the 
aircraft manufacturers cannot consider the domestic airlines as a market poten
tial without limitations. 

In the foreign airlines market we again find a number of self-limiting factors 
which must be kept in mind. Although many foreign a-irlines are acquiring the 
latest product of United States airplane manufacturers, postwar expansion 
abroad to a greater degree will be retarded until airports and flying aids and 
techniques are comparable to those in the United States. 

ECONOMIC STABILITY 

These improvements obviously must await orderly developments and of neces
sity must depend on greater measures of economic stability and security abroad. 
Furthermore, although the foreign airlines are in desperate need of more modern, 
up-to-date equipment, many of them are hampered by a limited dollar exchange. 
Although several means of financing are offered to foreign airlines to assist them 
in this dilemma, uncertain conditions in the various countries tend to dampen 
action in this regard. 

Even a brief summary of the problems and difficulties facing the aircraft 
ma.nufactm·ers when they attempt to evaluate present and future prospects of 
commercial air transportation readily makes it apparent that our industry can
not continue to supply the nation and -the Government with a constant flow of new 
and improved models and keep pace .. with iniprovements and developments of 
other nations without Government cooperation and assistance. The value to the 
Armed Forces of a smooth running airline network, as well as the availability of 
suitable cargo equipment, was demonstrated during the last war. 

COST PROHIBITIVE 

When the emergency came, our Armed Forces had instantly available to them 
air transportation in being. As a nation we were fortunate in that several new, 
improved models of commercial air transports actually were in production. Even 
with this head start, these transports came none too soon. Today, as outlined in 
this statement and supported by these studies, the aircraft manufacturer cannot 
on his own resources keep the nation in readiness _for another emergency. The 
cost to the individual producer would be prohibitive, and to the nation it would 
be no.t only tragic in time and consequences but tremendously expensive in re
establishing production continuity and starting almost from scratch. Such costs 
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in dollars, to take but one known example, would increase by 80% from a delay 
of only 3 months. 

In the light of these facts the Government cannot overlook or ignore its defi
nite responsibility for fostering and preserving an adequate aircraft manufac
turing industry and a strong comprehensive airlines system. 

VITAL NATIONAL ASSET 

The Government, with its gfave responsibility for security and safety of our 
homes and institutions, cannot gamble with the future any more than the aircraft 
manufacturers, with their limited resources, diminishing markets and great pro
duction costs, can gamble on development of new models so badly needed to keep 
abreast of aviation's progress. The situation, in my opinion, calls for quick action 
and a definite policy. The policy should state clearly and frankly that the na
tional Government recognizes its obligation to help develop new and improved 
air transports and efficient networks of air transportation , that the Armed Forces 
of the Government consider it essential to national defense to participate in 
these developments, in times of peace as well as in emergencies, and that preser
vation of a free, competitive and efficient aircraft industry in all its branches is a 
vital national asset. 

On considerations presented to this Commission by those who preceded me, 
and on the basis of factors discussed here, I believe that the Government, in the 
national interest, should immediately undertake constructive cooperation with 
the industry to preserve continuity of production and progress in the manufac
ture of modern air transports. I hold it is sound public policy and sound national 
economy for the Government to bear its proper share of development costs of 
new air transports in exchange for assurance that in an emergency it would have 
instantly available for defense and for military operations, dependable and effi
cient air transportation in sufficient quantity and ready for tlie type of global 
operations required by modern warfare. 
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The story of its accomplishments can best be presented by figures. In 1930 the 
airlines car r ied 329,943 r evenue passengers and in 1946 the figure was 12,250,400. 
Revenue miles flown. in 1930 amounted to 31,992,634 compared to the 1946 figure 
of 316,182,574. Revenue passenger-miles in 1930 amoun ted to 73 million and in 
1946 totaled 5.95 billion. F ares have been r educed fro m 8.3¢ per passenger-mile 
in 1930 to an approximate 5.0¢ in 1947. 

1. Passenger-Mile and Ton-Mile Growth 

Table I shows the growth of domestic passenger -miles and ton-miles f rom 1930 
t o 1950 with estimates for the years 1947-1950. Non-scheduled f r eight ton-miles 
are included for 1947-1950 on the assumpt ion that the larger operators will have 
become certificated. Revenue passenger-miles and ton-miles for 1947 to 1950 have 
been conservatively estimated by in tegration of the normal monthly volumes from 
a trend line drawn through the annual lows. Plate I illustrates this growth 
graphically and fur ther shows the probable t rend of growth without the influence 
of World War II. This assumes there will be no major business r ecession which 
would drastically reduce the passenger and ton-mile volume of all forms of tr ans-

Table I 
Growth of Domestic Passenger-Miles and Ton-Miles 

1930-1950 

Express & Freight . 
Year Passenger-Miles Ton-Miles 

(millions) (millions) 
1930 73.09 .10 
1931 92.60 .22 
1932 110.52 .29 
1933 150.94 .42 
1934 163.44 .60 
1935 279.38 1.09 
1936 388.24 1.86 
1937 407.30 2.16 
1938 476.40 2.17 
1939 677.67 2.71 
1940 1,041.17 3.47 
1941 1,369.58 5.24 
1942 ( 1,398.04 11.69 
1943 1,606.12 15.12 h 

1944 2,229.57 17.09 
1945 3,362.46 22.20 
1946 5,947.05 38.60 

*1947 6,710.00 144.00 
*1948 7,480.00 208.00 
*1949 8,250.00 268.00 
*1950 9,070.00 327.00 
Passenger-miles are converted to ton-miles 
passenger (including excess baggage) 
*Estimated 
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Mail Ton-Miles 
(millions) 

2.60 
3.14 
2.70 
2.56 
2.46 
4.13 
5.74 
6.70 
7.42 
8.60 

10.04 
12.90 
21.07 
35.92 
50.02 
65.10 
32.96 
34.00 
37.40 
41.10 
45.20 

on basis of 200 

Tota.I 
Ton-miles 
(millions) 

10.01 
12.62 
14.04 
18.07 
19.40 
33.16 
46.42 
49.59 
57.23 
79.08 

117.63 
155.10 
172.56 
211.65 
290.07 
423.55 
654.53 
849.00 
993.40 

1,134.10 
1,279.20 

pounds per 
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portation . As a comparison with this estimate reaching 9.07 billion pas!enger
miles in 1950, the following independent estimates are shown: 

Passenger-Mile Estimates 

Made by 
Genera l E lectric 
Curtiss W right 
Air Transport Bankers 
T. P. Wright (C.A.A.) 
Port of New York Authority 
Alv in P. Adams 

Date Made Estimated Traffic in 1950 
July, 1943 11.6 billion passenger-miles 
March, 1944 7.0 billion passenger-miles 
April, 1945 8.0 billion passenger-miles 
May, 1945 7.8 billion passenger-miles 
Dec., 1946 19.8 billion passenger-miles 
April, 1947 11.0 billion passenger-miles 

Another approach to air-line growth may be presented by comparison with 
passenger-mile traffic handled by the Pullman Company. Domestic airlines reached 
new heights in 1946 in competition with r ail carriers for the high fare passenger 
travel mar-ket when ail·line passenger-miles totaled 28.4% of Pullman passenger
miles. E stimates for 1947, as shown in Table II, indicate a ratio amounting to 
53.3% with the trend favoring fm·ther airline penetration. 

Table II 
Passenger-Mile Comparison Domestic Au·line and Pullman Company 

1935-1947 

Year Domestic Airline 
(millions) 

1935 279.4 
1936 388.2 
1937 407.3 
1938 476.4 
1939 677.7 
1940 1,041.2 
1941 1;369.6 
1942 1,398.0 
1943 1,606.1 
1944 2,229.6 
1945 3,362.5 
1916 5,447.1 

•1947 6,710.0 
• Estimated 

Pullman 
(millions) 

7,146.3 
8,354.8 
9,170.4 
8,269.9 
8,485.4 
8,213.9 

10,070.4 
19,071.6 
25,891.4 
28,267.1 
27,275.8 
20,972.4 
12,583.0 

Ratio of Air to Pullman 
o/o 
3.9 
4.7 
4.4 
5.8 
8.0 

12.7 
13.6 

7.3 } 
6.2 
7.9 

12.3 
28.4 
53.3 

Reduced Number 
of 

Air-craft 

2. Seat-Mile and Ton-Mile Capacity Growth 

Domestic seat-mile and ton-mile capacity growth is primarily a story of au·craft 
development. Prior to 1934 the airlines were operating planes of the Ford Tri
Motor, Curtiss Condor, Boeing 80 and Fokker 32 type. With the advent of the 
Boeing 247 and DC-2 in 1933-34 all of the other au·craft became obsolete. By 
1936 with the Douglas DC-3 as the standard airplane the seat-miles flown in
creased to 680 million with 272 ail·planes from a 1932 total of 300 million with 
456 airplanes. In 1942 when the Armed Forces took over about 50o/o of the com
mercial fleet there was only a small reduction in passenger seat-miles flown 
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because of increased utilization. By 1945 the number of a ircraft exceeded the 
prewar total and by 1946 it had more than doubled over the 1941 figure. The 
1950 estimate in number of aircraft is approximately equal to the 1946 tota l 
but the number of available seat-miles is doubled, showing the influence of 
larger and faster equipment in replacing DC-3s, DC-4s and Lodestars. 

Table III shows the growth of passenger seat-miles and ton-mile capacity from 
1932 to 1950. Data on capacity ton-miles were not available prior to 1938. 

Table III 
Growth of Domestic Seat-lVIiles and Ton-Mile Capacity 

1932-1950 

*Average Number of Passenger Seat-Miles Ton-Mile 
Year Aircraft in Operation Flown Capacity 

(millions) (millions) 
1932 456 300.0 
1933 408 370.1 
1934 417 362.5 
1935 356 572.5 
1936 272} Replacement of 680.7 
1937 282 Smaller Aircraft 828.2 
1938 253 with 949.4 128.6 
1939 265 DC-3 1,207.9 158.1 
1940 358 1,797.3 227.2 
1941 359 2,316.2 290.9 
1942 179} War 1,937.6 255.6 
1943 194 Reduction 1,824.8 238.3 
1944 279 2,533.7 338.7 
1945 414 3,815.6 508.5 
1946 723 7,552.7 997.0 

u-1947 6571 Replacement of 9,647.3 1,312.6 
.. 1948 666 r DC-3 with 11,221.8 1,593.1 
**1949 638) Larger Aircraft 13,123.5 1,870.8 
**1950 730 15,078.0 2,307.0 

• Average number of planes in revenue service; 1932 to 1946 are actual 
number of planes operated as of December 31 

**Estimated (See Plates VI, VII, VIII and IX) 

B. American Flag International and Territorial Airlines 

International and territorial air carrier operations were established by Ameri
can companies at about the same time that United States domestic airlines were 
beginning to operate. The first line between Miami and Havana was opened 
in 1927 by Pan American Airways. 

International air carrier ()perations have developed more slowly than the do
mestic carriers for two important reasons, namely, the difficulties encountered in 
obtaining landing rights from foreign powers and the absence of suitable long
range aircraft. It was not until 1935 that the first trans-Pacific air mail clipper 
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flight was made and not until 1939 that the first trans-Atlantic air mail service 
was established. 

1. Passenger-Mile a.nd Ton-Mile Growth 

World War II had a striking influence on commercial trans-oceanic services and 
the experience gained by the Armed Services in pioneering routes all over the 
world in four short years has proven invaluable in fostering the growth of 
postwar international carriers. Likewise, the experience gained by the aircraft 
manufacturer during the war years in designing, producing and perfecting long
range aircraft has materially benefited the trans-oceanic operator. 

Table IV shows and Plate II illustrates tne growth of international and terri
torial passenger-miles and ton-miles from 1936 to 1950 with estimates for the 
years 1947-1950. 

Table IV 
Growth of International & Terri torial Passenger-Miles & Ton-Miles 

1936-1950 

Revenue Expr ess & Freight Total 
Year Passenger-Miles Mail Ton-Miles Ton-Miles Ton-Miles 

(millions) (millions) (millions) (millions) 
1936 41.5 .21 .65 5.01 
1937 53.6 .27 .83 6.46 
1938 55.3 .30 .96 6.79 
1939 78.2 .43 1.05 9.30 
1940 111.2 .66 1.26 13.04 
1941 178.0 1.04 2.34 21.18 

1942 264.0 2.12 8.21 36.73 

1943 270.6 2.56 15.75 45.37 

1944 340.5 2.58 17.83 54.46 

.1945 448.0 4.76 8.72 58.28 
1946 1,100.6 8.16 15.09 133.25 

· 1947 1,660.0 12.31 26.62 204.93 
. 1948 2,171.0 16.10 38.10 271.30 
· 1949 2,640.0 19.58 51.90 335.48 
• 1950 3,128.0 23.20 63.20 399.20 

Passenger-miles are . converted to ton-miles on basis of 200 pounds per 
passenger (including excess baggage) 
•Estimated 

2. Seat-Mile and Ton-Mile Capacity Growth 

The most significant aspect in the development of international seat-miles and 
ton-I?ile capacity is the impact ~f the war on this traffic leading to the intro
duc~wn of DC-4 and Constellation type equipment which almost tripled the 
available seat-miles from 1945 t.o 1946. The further introduction of DC-6 and 
Boeing Stratocruiser equipm~nt in the 1947-1950 period also illustrates the influ
ence of larger and faster au·craft on available seat-mile and ton-mile capacity 
totals. 
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The growth of United States international and territorial seat-mile and ton
mile capacity is shown in Table V. 

Table V 
Seat-Miles and Ton-Mile Capacity International and Territorial Carriers 

1939-1950 

Year 

1939 
1940 
1941 
1912 
1943 
1944 
1945 
1946 

.. 1947 

.. 1948 

.. Hl49 

.. 1950 

Average Number of 
Aircraft in Operation 

74 
82 
94 
75 
79 
79 
82 

134 
233 
187 
186 
180 

Available 
Seat-Miles 
(millions) 

79.5 
195.3 
265.0 
315.0 
337.0 
425.0 
583.4 

1,551.3 
3,300.0 
3,748.0 
4,616.0 
5,720.0 

•Ton-mile capacity estimated 1939-1945 
••Estimated (See Plates VI, VII, VIII and IX) 

C. Feeder Airlines 

~·Ton-Mile 

Capacity 
(millions) 

11.94 
29.32 
39.79 
47.30 
50.60 
63.81 
87.59 

211.8 
441.9 
495.9 
593.4 
697.0 

As of September 8, 1947 the Civil Aeronautics Board had issued temporary 
three-year certificates of public convenience and necessity to ten feederline opera
tors and made route awards with the issuance of a certificate contingent upon a 
showing of airport adequacy to six other carriers totaling some 20,000 route miles 
as follows: 

Carrier 
Central Airlines 
Challenger Airlines 
Empire Airlines 
Florida Airways 
Iowa Airplane Company• · 
Monarch Airlines 
Parks Air Transport• 
Piedmont Aviation• 
Pioneer Airlines 
Roscoe Turner Aeronautical Corporation• 
Southern Ai.J.·ways• 
Southwest Airways 
Trans-Texas Airways 
West Coast Airlines 
Wiggins Airways 
Wisconsin Central Airlines• 

Total 
•certificate subject to showing of adequate airports 
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Route Miles 
1,308 
1,613 

694 
476 

1,281 
1,550 
2,315 
1,775 
1,417 

646 
1,367 
1,144 
1,824 

869 
657 

1,489 
20,425 
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Additional feeder routes will be awardea by the Civil Aeronautics Board on 
the completion of the Mississippi Valley Case, the New Mexico-Arizona Case and 
the Middle Atlantic Case which should increase the domestic feederline network 
to an approximate 25,000 miles. 

Of the sixteen carriers listed above seven have actually commenced operation, 
namely, Challenger Airlines, Empire Airlines, Florida Airways, Monarch Airlines, 
Pioneer Airlines, Southwest Airways and West Coast Airlines. 

Operating results of these seven carriers for the first six months of 1947 have 
not been too encouraging and prohibitive losses have been averted only by in
creased mail pay. Their net operating loss for the period amounted to $1,093,498 
despite an average mail pay of 39.42¢ per revenue-mile or $21.46 per ton-mile. 

From a route mileage standpoint the present market for a feederline airplane 
appears promising but on closer scrutiny must be discounted because of the 
following factors: 

a. Temporary status of carriers; 
b. Unstable financial position; 
c. Availability of surplus equipment; 
d. Abnormally high operating costs; 
e. Inability of feederlines to agree on a standard type airplane; 
f. Potential fu·m orders insufficient to sustain production program. 

Just bow far the Civil Aeronautics Board will go to sustain the feederline pro
gram with mail pay is a difficult question to answer. However, it is probable 
that the existing feederlines will continue to operate during the term of their 
temporary certificates with the equipment now on hand or economically available 
from the trunk carriers as the latter release surplus DC-3s and Lodestars. New 
feederline operators who have not as yet obtained. equipment can be logically 
expected to follow the same procedure: 

D. Non-Scheduled Cargo Carriers 
The non-scheduled cargo carriers are a 'definite outgrowth of World War II and 

without exception have availed themselves of surplus transport ai.J:craft to com
mence their operations. 

Out of a somewhat confused situation existing during the latter part of 1945 
and the first part of 1946 several strong non-scheduled cargo companies have 
emerged, and the record shows that their accomplishments for 1946 and the first 
six months of 1947 are outstanding in the field of air transport. 

According to estimates recently released by the Department. of C.ommerce. in 
th.eir Nation~! Air Cargo Survey, the non-certificated air fre1~ht hnes earned 
4~ ~illion ton-miles of freight in 1946 as compared to a _co~bmed .total of ~3 
m1lhon ton-miles of express and freight handled by the ex1stmg certificated arr
lines. 

For the first six months ~ 1947 the certificated carriers handled 26 million ton
miles of express and freight and assuming the .same ratio . a~ existed ~uring 1946, 
the non-scheduled can-iers' total would approxrmate 29 m1lhon ton-miles. 

The future of the non-scheduled cargo operators depends upon what action the 
. Civil Aeronautics Board will take in granting or denying them permanent cer-
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tificates to operate as common carriers of air freight. This decision will be made 
either late in 1947 or early in 1948 and, if favorab le, it wi ll practically eliminate 
the status of domestic non-scheduled air freig t carrier as it is now known, re
placing it with certificated air freight operators as common carriers under a 
permanent authorization. 

Conservative estimates of freight ton-miles that these presently termed non
scheduled cargo carriers will hand le for the period 1947-1950 are included in the 
industry totals in Table I and Plate I. 

E. Foreign Airlines 

The development of foreign airlines is also a history of transportation achieve
ment. In Europe the first commercial service was inaugmated in 1918 and local 
services in South America had been pion eered as early as 1919. By 1929 regular 
international air services were operating to Eastern Asia, Australia, South Africa 
and South America. 

With the exception of. Latin America, Russia and Canada the prewar foreign 
airlines were predominantly international in char acter, just the reverse of the 
situation existing in the United States. Furthermore, most of them were govern
ment owned or controlled and their development in some instances can be at
tributed to government subsidy motivated by political and military ambitions. 

Statistics showing the development of foreign airlines ar e neither standardized 
nor complete. However, data compiled by the International Civil Aviation Or
ganization indicate the growth of world air transport in the prewar period as 
follows. · 

In 1932 foreign airlines (excluding U.S.S.R.) flew 38 million aircraft miles, 
carrying 110 million passenger-miles. By 1938 these figures had increased to 111 
million aircraft miles and 465 million passenger-miles. · 

Comparative statistics showing the postwar position of foreign airlines are not 
presently available as the world air traffic pattern is still in the process of 
transition from war to peace; however, general information available indicates 
their postwar growth has been phenomenal. 

Estimates for foreign airline passenger-miles during the 1947-1950 period can 
be made from the available seat-miles based on a 60 % load factor as shown in 
Plates VI, VII, VIII and IX. 

Year Passenger-Miles 
(millions) 

1947 2,810.8 
1948 4,216.3 
1949 5,340.6 
1950 6,986.4 

F. Expansion of Services 

Present local services appear adequate in most foreign countries with the ex
ception of some African and South American nations. Present international 
services are well developed and in some sections, primarily the North Atlantic, 
overscheduled. With particular reference to the North Atlantic operations, ex-
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perience of the past six to ·eicrbt months indicates that while the demand bas been 
h igh for tran portation, such demand is more of a seasonable nature than an 
a ll year round requirement and the bulk is due to tolll·ist travel. 

New equipment now being delivered to the foreign operators is considerably 
more achanced technica lly speaking than the airport faeilities, navigation and 
communication a ids (including night flying) and the status of the training of 
flight and maintenance personnel. Consequently it is reasonable to assllllle that 
before services can be expanded, even though the traffic demand is present, these 
items must be flll·ther developed. 

Internat ional travel· has been stimulated by the dollar balances available in 
other coun tries. This condition bas changed appreciably for commercial as well 
as holiday travelers, and with decreasing dollars available in foreign countries 
there should be a direct adverse effect upon travel. 

Foreign operators in some sections have ah·eady developed cargo operations. 
However, in most countries cargo carrying has not advanced to the state it now 
occupies in the United States. Accordingly it is logical to assume that there 
should be consider able expansion and development in the carrying of cargo. It is 
reasonable that this will in time create a demand for cargo can-ying aircraft; 
however, based upon the amount of equipment available on the slll·plus market 
it does not appear that the demand for new equipment of this type will be felt 
before the next two to three years. This applies to the foreign military cargo 
1:equirements as well as commercial. 

Probably the most fertile field for domestic expansion is the all-cargo operation. 
However, all of these carriers, both certificated airlines and non-scheduled com
panies, are using converted war surplus equipment in their operations, and it will 
be several years before they will be in a position to make volume purchases of 
a new all-cargo design. 

It appears that the nation's conventional airline network, with the exception of 
feederlines, is fairly well settled and for the most part additions in airline mileage 
will consist of present route extensions or modifications. Expansion, therefore, 
will come more as a result of increased service over the present network than 
from additional route mileage. Two major factors in connection with expansion 
of services ar e first, the competitive r ate picture with the railroads and, secondly, 
all-weather flying and the improvement of the safety r ecord. 

FARE COMPETITION WITH THE RAILROADS 

It has been the belief of many in the industry that the key to volume air trans
portation lies in the possibility of 3¢ passenger fares. Unfortunately, economic 
conditions have put the 3¢ fare beyond present day reach and have forced the 
airlines to increase their fares in an attempt to bolster their financial position. 
The Civil Aeronautics Board approved a 10% increase in airline fares, effective 
April 1, 1947, raising the level from 4.5¢ to 4.95¢ per passenger-mile. A further 
upward trend is evidenced by the recent action of Northwest Airlines in filing for 
an additionallO% fare increase. Other airlines on record as favoring this increase 
are Pennsylvania-Central, United and Braniff. 

Rail fares are also being pushed upward as on May 20, 1947, the Interstate 
Commerce Commission granted increases to the E astern 1·ailroads on passencrer 
fares from 3.3¢ to 3.5¢ per mile in parlor and sleeping cars and from 2.2¢ b to 
2.5¢ per mile in coaches. 
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The Interstate Commerce Commission has also given the Pullman Company spe
cial permission to boost rates effective October 1, 1947. By increasing the mini
mum charge on standard lower berth rates the percentage of increase ranges from 
48.9% where the pi·esent lower berth rate is $2.35 to 1o/o where the present rate is 
$17.35. No changes are made in rates of $17.70 and over. 

The relation of ail·line fares to first-class rail plus pullman fares is shown in 
Table VI and on Plate III illustrating the improved position of the airlines in 
competition for high fare passenger transportation. 

Table VI 
Relation of Air Fares to Fil·st-Class Rail Fares 

Air Passenger 1st Class Rail Rail Fares Ratio Air Fares 
Revenue per Passenger Revenue Adjusted for to Adjusted 

Year Passenger-Mile per Passenger-Mile1 Distance by 1.17 Rail Fares 
(cents) (cents) (cents) 

1930 8.30 4.00 4.68 1.77 
1931 6.70 3.83 4.48 1.50 
1932 6.10 3.49 4.08 1.50 
1933 6.10 3.14 3.67 1.66 
1934 5.90 2.89 3.38 1.75 
1935 5.73 2.90 3.39 1.69 
1936 5.58 2.93 3.43 1.63 
1937 5.36 3.00 3.51 1.53 
1938 5.70 3.00 3.51 1.62 
1939 5.15 3.02 3.53 1.46 
1940 5.06 3.00 3.51 1.44 
1941 5.03 2.88 3.37 1.49 
1942 5.27 2.95 3.45 1.53 
1943 5.35 2.94 3.44 1.56 
1944 5.14 2.99 3.50 1.47 
1945 4.95 2.95 3.45 1.43 
1946 4.63 3.03 3.55 1.30 
4-9472 4.85 3.41 3.99 1.22 
IRevenue per passenger-mile for sleeping and parlor cars plus pullman 
revenue per passenger-mile 

2First 5 months 

.. 
ACCIDENTS AND SAFETY AND ALL-WEATHER FLYING 

Fear of flying has always been a deterrent to air travel, particularly among the 
people in the age bracket over fifty. To alleviate this condition the au·lines, in 
conjunction with the Government, have adopted st:rict safety codes. 

A large measure of credit for the increase in safety which has directly con
tributed to the development of air travel is owed to the Federal Government in 
providing radio range stations, weather stations and other safety devices. The 
constant improvement of these meteorological and navigation aids as well as the 
ilnprovement in airborne radio and radar, ground control radar and the advent 
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of high al titude, over-weather aircraft all contribute to increase in safety, in
crease in schedule perf ormance and, hence, increased public acceptance of flying 
as a major portion of the transportation system. 

P roof of th e influence of these safety standards is contained in the record of · 
passenger f a tal ities. In 1930 the· passenger death rate per 100 million passenger
miles "as 28.57 and in 1946 the r a te was only 1.46. 

Table VII sh ows the domestic airline safety record from 1936 through 1946. 
The passenger death r ates per 100 million passenger-miles ar e slightly higher than 
those publ ished by the Civil Aeronautics Board as the r at io shown is related to 
revenue passenger-miles and not total passenger-miles flown. 

Table Vll 
Passenger Fatality Record ·u. S. Domestic Airlines 

1936-1946 

Year Revenue Passenger-Miles Passenger Fatalities RatejlOO,OOO,OOO Miles 
1936 388,242,000 44 11.51 
1937 407,296,000 40 9.82 
1938 476,400,000 25 5.25 
1939 677,000,000 9 1.33 
1940 1,041,200,000 36 3.46 
1941 1,369,600,000 35 2.56 
1942 1,398,000,000 55 3.94 
1943 1,606,100,000 23 1.43-
1944 2,246,900,000 48 2.14 
1945 3,362,400,000 77 2.29 
1946 5,947,000,000 81 1.36 

One of the unfortunate aspects of airline accidents is the unwarranted · front
page publicity immediately f ollowing each mishap which tends to create a nega
t ive r eact ion toward air travel. 

Plate IV illustrates the number of revenue passengers by months for 1945 and 
1946 and the first six months of 1947. Each accident during the period is spotted 
in to determine what effect, if any, it might have on air travel. 

• 
It appears from Plate IV that accidents had little bearing on air traffic throug'!J. 

1945 and most of 1946. However, the series of four accidents in October, Novem
ber and December, 1946 and J anuary, 1947. could well be construed as having a 
noticeable effect on air tl·ave~ despite other contributing causes. The three acci
dents in May and June, 1947 appear to have had a marked effect on air tr avel 
in June, 1947 as this month showed a decline of some 50,000 passengers from 
May which is contrary to the normal seasonal flow. 

II. OUTLOOK FOR FUTURE COMMERCIAL AIRCRAFT 
PRODUCTION 

A. Equipment in Use and on Order 
Plate V shows an estimate· of the aircraft in use and on order as of September, 

1947. The aircraft listed for U. S. domestic and American Flag operators are 
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believed to be reasonably accurate; however, their grouping as to domestic or 
foreign operation represents an estimate based on present knowledge of foreign 
route patterns and traffic demands. 

The equipment listed for foreign airlines is almost impossible to estimate accu
rately. The estimate is . based primarily on reports of Douglas Field Service 
men who have contacted many of the foreign a irlines. Reports of the Foreign 
Liquidation Commission and the War Assets Administration indicate that many 
more transport aircraft than those listed have been sold in for eign markets. 
However, it is believed that many of these sa les were to fore ign governments 
for non-commercial operation and to foreign airlines for the purpose of parts 
cannibalization. 

B. Domestic Sales Prospects 

1. Estimated Replacement Business 

Unfortunately it is impossible to determine with any degree of accuracy the 
future market for any certain type or model of airplane. However, in Plates VI, 
VII, VIII and IX for the years 1947 through 1950, aircraft in service and on 
order are converted to terms of passenger seat-miles flown and ton-mile capacity. 
These figures, when compared to the estimate of passenger-miles and ton-miles 
carried, show remarkable consistency in following the normal estimated passenger
mile and ton-mile trend providing an operating load factor in the 60 to 70 per 
cent r ange for domestic operators. 

During the four year period Lodestars, DC-3s and DC-4s have been gradually 
reduced in number on the assumption they will be finall y r eplaced with newer, 
faster, larger and more economical designs. The practical disadvantage in the 
replacement of the older aircraft with more advanced designs, however, is that 
an increase in seat-miles flown and ton-miles available is obtained which meets 
the normal growth trends but a t the expense of an actual decrease in a irplane 
miles flown. This, in turn, produces a decr ease in the frequency of service which 
is required to further build up the passenger and cargo traffic. 

For this reason there is need for a t least one more type of aircraft of advanced, 
more economical design but with smaller capacity to satisfy the immediate needs 
of both the domestic and foreign air transport industry. This air craft has been 
introduced as a "DC-3 replacement" in the seat-miles and ton-miles flown plates 
in the years 1949 aJ:!d 1950. Even with the assumed use of this new t ype it will 
probably be necessary for the airlines to retain a sizeable number of DC-3s and 
DC-4s as late as 1950 which is shown in Plate IX. 

The bulk of the potential business during the four year period is in straight 
replacement of DC-3 and Lo¢iestar types and some DC-4 replacements. 

Analysis of the plates of seat-miles flown and ton-miles capacity in comparison 
with Plate V, Aircraft in Use and on Order, indicates a domestic market over and 
above present orders for approximately 25 4-engine passenger aircraft, 25 4-engine 
cargo aircraft and 275 2-engine aircraft. 

C. Export Sales Prospects 

1. Exports of the Past 

Prewar exports of land planes from the United States by number and dollar 
value are shown in Table VIII for the years 1930-1941. 
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Year 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 

Table VITI 
Exports of U.S. La.nd Planes 

1930-1941 
Number La.ndplanes 

321 
140 
280 
406 
490 
333 
503 
595 
861 

1,212 
3,424 
5,782 

Value in$ 
4,819,669 
1,812,809 
4,358,967 
5,391,493 
8,195,484 
6,598,515 

10,076,353 
17,690,573 
37,370,294 
66,238,311 

191,279,378 
384,836,158 

2. Surplus Sales of Commercial Transports 
The following facts are evident from Plate X and XA of past U. S. plane 

exports when combined wi th the effect of surplus aircraft flooding the market. By 
extending the trend of prewar foreign aircraft pul"Chases through the war years 
i.nto the postwar period a cumulative market for U. S. produced aircraft of 
approximately 9,000 planes of all types (private, militar y and commercial) 
would have been available. Since the war this potential mm:ket was actually ab
sorbed in the following manner: 

Sales of American Aircraft 
S1,1rplus aircraft left in foreign countries sold by Government 

to da te - --- ------ -- ·----- -------- - - --------------- - 6,150 airplanes 
New aircraft sold by U. S. Manufacturers --- -------- - --- -- - 2,600 airplanes 

8,750 airplanes 

The sale of surplus aircraft by the Government represents 70 % of all aircraft 
sold since the end of the war , leaving but 30% of the market available to U. S. 
manufacturers for the sale of new planes. By flooding the foreign market with 
American aircraft selling at low prices the Government has made it extremely' 
difficult for U. S. aircraft manufacturers to generate new business. 

Of the 6,150 commercial and personal type planes sold as surplus by the Govern
ment, 2,400 or . approximately 40% of the total were originally buil t by the 
Douglas Aircraft Company. Two thousand, six hundred and seventy-eight (2,678) 
airplanes of the total surplus sold were suitable for commercial ail·line use and 
represent approximately 44% of the total. 

3. Estimated Replacement Business 
-It is estilnated that export demand for replacement airplanes will be approxi

mately as follows: 
DC-3, Lodestar (2-engine) - -------------------------------------- 118 (Comparison of 
DC-4, DC-6, Stratocruiser & Constellation ( 4-engine) 37 Plate V and Plate IX) 
These airplanes a):e in addition to present orders for Convairs, Martin's, DC-6s, 
Constellations and Stratocruisers, and this estimate is based on the following 
factors: 
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a. In the DC-3, DC-4 field surplus equipment has satisfied the demand and 
saturated the market. 

b. Due to the low price of surplus equipment some operators have over-purchased 
and are now equipment poor. 

c. Numerous non-scheduled operators, operating with limited capital, were able 
to enter the field prinqipally on the basis of the low initial purchase cost of 
surplus equipment. There will be a number of these operators who will be 
unable to survive and their equipment will r e-enter the market. 

d. The sale and trading of this excess surplus equipment will have an appreciable 
effect on the demand for new airplanes for a number of years to come. 

The above comments regarding the DC-3 and DC-4 field are based on the fact 
that governmental r egulation with regard to aircr aft performance will not be 
altered, thus restricting the utilization of such type aircraft. In the DC-6, Con
stellation, Stratocruiser field experience on international r outes to date indicates 
that equipment already delivered and on order should satisfy the r equirments 
for the next two to three years. 

4. Demand Supplied by Foreign Manufacturers and Probable Demand for 
U. S. Aircraft 

It is estimated that the greatest demand will be for DC-3 and smaller type of 
aircr aft. The only available source of supply of this type of aircraft other than 
the United States will be Great Britain, Sweden, France and, possibly, Ru.ssia. 

Great Britain: The DeHavilland Dove, coming under the category of small air
planes, is apparently a good airplane and one which will supply most of the 
British market in that field. The Vickers Viking has not lived up to expectations 
and as a result should have a relatively limited market outside of the British 
Empire. In the larger classification of airplanes the British program on the 
Tudor has f ailed miserably to date. Intermediate types, such as the H ermes, ar e 
f alling short of coming np to the standards set ·by the DC-6 and Constellation. . 

Sweden: The Swedish have developed a usable airplane in the SAAB, similar 
to the DC-3. To date they have been limited by their production f acilities and 
economic backing. 

France: The French, while developing many types, have not as yet progressed 
to a stage where they can be considered serious contenders in the world market. 

Russia: It is known that the USSR is building versions of the DC-3 as well as 
four-engined transports; however, lack of information precludes estimating their 
potential. 

Other countries, such as Italy, the Netherlands and Czechoslovakia, can be con-
sidered in the same class as the French at present time. · 

In addition to the industrial and· technical consideration there is the economic 
f actor to be .considered in appraising foreign aircraft supply. For example, the 
offerin~ · for sale of British aircraft ·is simplified to the purchaser in that payment 
can be made in sterling as British requirements for imports, as contrasted to the 
United States' r equirements, make it possible for other countries to establish 
favorable credit with the British whereas the U. S. trade structure is less flexible. 

The above presents some of the intangible factors in estimating the demand 
which can be supplied by foreign ·manufacturers and that which can be supplied 
by U. S. manufacturers. However, in general, it can be expected that the Bri tish 
will supply the demand for the bulk of the British market as well as a fair portion 
of the Empire market. It appears that the balance of the world market will be 
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supplied primarily by U. S. manufacturers, provided present financing problems 
can be alleviated. 

D. The World Market for Commercial Aircraft Production 
Accumulating the U. S. domestic and exports sales prospects results in a total 

estimated world market for: 

80 to 90 - 4-engine aircraft 
380 to 400 - 2-engine aircr~t 

over and above existing orders. 

This amount of new production would represent a very large and welcome order 
for any manufacturer in the hard-pressed postwar aircraft industry. But it must 
be divided into a time period of four to six years and among five to eight major 
manufacturers. 

Since the war the air· transport field has grown to a point where more special
ized types of equipment are needed. For example, aircraft of the Boeing Strata
cruiser, the DC-6 and Constellation .types will be used for over-ocean runs and 
major transcontinental runs. Upon intermediate hauls Consolidated 240, Martin 
202s and 303s will be used. There is also a place for smaller type aircraft in 
short haul operations of the domestic trunk lines, feederlines and foreign lines. 

This specialization results in the use of many more types of aircraft than there 
were in the past and the unit cost of each type will necessarily be higher. Thi~ 
cost would undoubtedly be au additional burden to the airlines and may have a 
serious effect on their financial picture since airline passenger-mile rates have· 
decreased during a period of increasing costs along with mail pay reduction. 
The replacement program with newer, specialized aircraft may well be a greater 
financial problem to the airlines than is generally believed. 

Ill . PROBLEMS INVOLVED IN DEVELOPING, MANUFACTUR
ING AND SELLING NEW COMMERCIAL AIRCRAFT 

A. Cost of Development 
1. Original Development of Prototype 
Development costs are commonly believed to be synonymous with experimental 

costs in aircraft parlance. However, experience has repeatedly taught that no 
single experimental airplane or dozen experimental airplanes are a sufficient num
ber to eliminate the major bugs in the design and manufacture of new com
mercial aircraft or aircraft of any advanced type. In the case of the DC-6, despite 
great similarity to the Army's C-54, and despite expenditures of approximately 
$6,900,000 on prototype airplane YC-112A, $6,500,000 on DC-6s numbers + and 
lA, the Douglas Company is continuing to spend vast sums to improve the air
plane after approximately eighty of them have been delivered. 

In the broad sense development costs never cease, only diminish as production 
continues during the lifetime of an airplane model. It is impossible to segregate 
the costs of these improvements although were a model completely frozen in
design a radically lower cost of production would be experienced. 

Lack of actual experience in segregating development costs after initial experi
mental airplanes leaves it a matter for conjecture and forces relying upon experi
mental development costs in the more narrow sense of the word. 
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~ 

2. Production Warranty and Development Costs 

Following the initial cost of developing the prototype it is necessary to spend 
large sums in eliminating the inevitable "bugs" inherent in any new de ign. En
gineering and experimental and service man-hours constantly pile up throughout 
the whole manufacturing period in the design and development of improvements 
and changes necessary to the operator for increased safe ty, convenience and 
economy of operation. Experience has indicated that non-reimbursed warranty 
and production development costs may be equivalent to more than 75 % of the 
original development costs. 

B. Cost of Manufacturing 

1. Working Capital Requirements 

Development costs, although high, are not as great as the investment r equired 
to put a new airplane into quantity production. The capita l tied up in material 
inventories and w·ork-in-process far exceeds the retmn from advance and progress 
payment'S during the first year or two of production. 

For example, in the case of the DC-6 the Douglas Company has spent 
$42,000,000 more than it has received from DC-6 sa les to date. The costs of ex
perimental DC-6s #1 and 1A amount to approximately $6,500,000. The experi
mental phase of DC-6 development was a minor finan cial difficulty in comparison 
to the overall cost of getting it into production. Financing requirements of this 
magnitude are formidable obstacles to the release of new models. 

2. Advantage of Quantity in Reduction of Manufacturing Costs 

The competitive commercial airplane market creates an intense incentive to 
price a new airplane as low as pos.sible. If this is not done, sales prospects are 
nil. 

Assuming that it requires $5,000,000 to build a prototype DC-3 replacement 
and the cost of the first 100 airplanes averages $275,000 per airplane, each of 
the 100 must be saddled with $50,000 worth of development cost which brings the 
price to a level too high to sell. From recent experience no new postwar com
mercial air transport model has sold in quantities higher than 178 (Consolidated
Vultee Model 240). Assuming 200 as today's maximum sales potential for a new 
model, spread of a DC-3 replacement airplane development costs would amount 
to $25,000 per airplane. This is still enough to severely restrict DC-3 r eplacement 
sales. Not until sales approach 500 or 1,000 airplanes does the spread of $5,000,000 
diminish to a tolerable portion of the total cost, i.e., $10,000 or $5,000 per airplane. 
How the aircraft manufacturers and the airlines can boost a 200 airplane potential 
to a 500 or 1,000 potential is a major problem which, perhaps, only the Govern
ment can solve. 

C. Financing Aircraft Sales 
1. Domestic Airlines 

a. Financial Record 

Earnings Record: The scheduled airlines of the United States incurred an 
aggregate operating deficit during 1946 of $15 million; after allowance for $5.5 
million of tax carryback credits the net deficit amounted to $9.5 million (see 
Plate XI). In contrast, the same airlines showed a net income of almost $24 
million during the preceding year and averaged $19 miTlion of net income each 
year during the . war. Reports for four of the airlines showing earnings were for 
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fisca l years ended June 30, 19-!6; since the bulk of the 1946 losses were incurred 
last fall, the actual aggregate deficit last year was even greater. Last year·s sharp 
downtrend in operations has been fmther accentuated this year. Results for the 
first five month of 1947 the most rece.nt period for which reasonably complete 
financia l data are available, how an aggregate operating loss of $17 million, more 
than ten time the loss for the same period a year ago. While the recen t reports 
for individual months from some of the airlines indicate more favorable com
parisons with 1946, it is scarcely conceivable that income gains thTough the 
balance of this J ear, a suming they occUT, will be sufficient to prevent the overall 
1947 deficit from exceeding last years by a significant margin. 

Working Capita l and et Worth: The aggregate worh.-ing capital of the air
lines dropped $21 million during 1946 (see Plate XII) with four of the airlines 
showing exces es of current liabilities over cunent assets of from several hundred 
thousand dollars to more than fom million dollaTs. This depletion of working 
f unds occurred, first, because of the large operating losses and secondly, as a 
consequence of large scale acquisit ions of equipment and proper ty. Although 
the bulk of new equipment de liveries are occuring sub equent to the 1946 fiscal 
year-end, the property, equipm ent and other non-cunent assets of the airlines 
increased by $141 million during 1946, from $205 million at the beginning to 
over $346 mil lion at the fisca l year close. This increase of 70% in property in one 
year, a development pr obably unequalled in any other major industry, was financed 
primarily by $134 million of new capital issues of debentmes and stocks dming 
the companies' 1946 fis·cal year s. Since $45 million of the new funds were ob
tained f rom common and preferred stocks, the airlines' aggregate net worth was 
increased by $30 million dming the year, after allowaJ1ce for the $9.5 million of 
operating losses and some $5.5 million of dividend.s paid by the f ew airlines who 
were operating in the black. While only a very few interim 1946 balance sheets 
are available, it would seem evident that, with the large operating losses incurred 
thus far and the accelerating r ate of equipment deliveries, working capital bas 
been f ur ther depleted, the property accounts have risen to new peaks, and net 
\vorth has continued downward. 

b. Capital Expansion 
Refer ence bas already been made to the secm·ing of some $134 million of new 

capital during 1946. Of this total, $40 million was r€presented by preferred 
stocks and only $6 million by common stocks with the balance of $88 million 
consisting of indebtedness secured for the most part by liens on the equipment 
being acquired. This 1946 total was 80% larger than the amount of new capital 
r aised during the companies' 1945 fiscal years . In 1945, however, more than two
thirds of the total consisted of common stocks issues. It should be observed 
that financing by three of the sixteen airlines accounted for 94% of the total new 
capital acquired last year and half of the airlines acquired none; this same 
concentr ation was observed during 1945. 

c. Long-term Credits, Bank Loans, Liens on Equipment 
Airline financing since the war, as seen above, does not appear to have been 

on a consistent or uniform basis. In contr ast to the prevalence of common and 
preferr ed stock issues during 1945, such equity financing during the past year 
has been in the minority, with the r esult, as indicated in a recent study by the 
C.A.B., that less than one-third of the airlines are free of indebtedness and in 
some instances from 30% to 70% of their capitalization consists of fixed obliga
tions. A major reason for this virtual cessation of new capital financing by stock 
issues bas been the sharp downtrend in air transport stock prices since 1945. 
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From their postwar peak during the closing months of 1945, average airline stock 
prices have dropped nearly 60 %. In no other major industry, including aircraft 
manufacturing itself, h as public investment opinion, the acid t est of which is 
the stock market, deteriorated so drastically in the past two year s. It is not 
surprising, therefore, that the ail·lines have been for ced to turn elsewhere than 
common and preferred stocks for their financing. 

As a further resort, to which they have turned for financial assistance, a num
ber of airlines have eritered into short and medium ter m credit agreements with 
groups of participating banks, insurance companies and others, both for equip
ment financing and general working capital needs. The exact volume of SJich 
financing is not easily ascertainable and was, therefore, not included in the 
foregoing totals but it could conceivably approach the proportions of the out
standing longer term issues. In addition to being generally of much shorter 
maturity than the economic life of the equipment purchased, however, another 
questionable aspect of these commercial credits is that they are frequently de
pendent upon the maintenance of working capi tal above certain minimum levels. 
Continued losses by the airlines of r ecent and cuiTent proportions would have 
the effect of voiding such sources of fin ancing, where working capital minimums 
are required, possibly even prior to their present maturities. More than one air
line has already been reported to have encountered r eal difficulties because of 
inability to meet the conditions of its short term credits. In other words, the 
heavy operating losses of the great majority of the ail·lines since the war have 
prevented them, in many instances, from security necessary capital in a form and 
on terms that are best suited to their equipment and other operational require
ments. 

2. Foreign Airlines 
a. Availability of Dollar Exchange 

The aircraft manufacturing industry is foremost among those in which the 
rapidly deteriorating ability of foreign buyers to secure the means of payment 
has become a severely limiting factor in export sales. The extent and causes of 
the dollar shortages throughout the world are too well known to be reiterated. 
1\\[ost unfortunately· the countries of Western Europe and the British Empire, 
areas in which the ability to purchase in this country has declined most r apidly, 
are those with the larg'est and longest-established airline operations and are, 
therefore, the major potential markets for our commercial ail·craft. 

b. Foreign Credits 
A limited amount of dollar exchange assistance has been obtained since the 

war by certain aircraft manufacturers from the Export-Import Bank. Preliminary 
discussions with the International Bank are understood to have held forth some 
promise, however, at least in the Sense that purchases of commercial aircraft are 
included among the purposes for which such loans might be made. In respect to 
both of these lending institutions the guarantee or other endorsement by the bor
rower's government is generally required, and properly so, but the basic difficulty 
appears to be that the problems of international economic and financial recon
struction are so overwhelming and grave that initiating or conclusive actions by 
foreign governments in applying for loans have not been forthcoming to any 
appreciable extent. In our experience, even preliminary steps to avail themselves 
of the facilities of the Export-Import or International Bank have been con
sidered only by a few of the smaller countries, none of wlrich include any of the 
larger foreign airlines. Our contacts with the officials of the Export-Import and 
International Bank have been highly satisfactory, but the missing element appears 
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to be the inclination or ability of the foreign countries, apparently in view of the 
r apid succession of unfavorable developments in the overall international scene, 
to enter into the necessary commitments. The commercial and investment bankers 
in this country also feel they cannot actively enter into the financing of aircraft 
exports in view of the uncertain conditions abroad. 

c. Airplane as a Generator of Dollar Excha.nge 
In contrast to electrical installations, manufacturing f acilities or other trans

portation equipment for export, airplanes would appear to have a unique ad
vantage to foreign countries, particulru·ly those short of fo"reign exchange, in that 
they represent a means of generating such exchange. To a far greater extent than 
in this country, the foreign airlines are engaged in international operations, in 
the tr~tnsportation of passengers and merchandise of foreign origin, the revenues 
f rom which are received in the exchange of other countries. Moreover, although 
we do not have comprehensive data on this subject, it is common observation that 
on many of the foreign airlines, Ameri can citizens and cargo paying for their 
passage in dollars are the dominant traffic. More than 30% of the foreign airline 
tnffic through New York City during the past year was of dollar origin. The 
International Economic Division of the Department of Commerce has estimated 
that from routes touching at United States points alone, some $13 million in dollar 
exchange was obtained by the foreign airlines in 1946, the 1947 total is estimated 
to approach $20 million, and that in 1948 to increase by another 40%. Dollar 
exchange from American traffic originating and terminating wholly outside this 
country undoubtedly adds further to these totals. It might be expected that a 
greater realization of this dollar-generating ability of the aircraft, together with 
an easing of other international obstacles, would lead to some revival in the 
present virtually void foreign market for American aircraft but to date there 
h as been li t tle or no indication in this direction. 

D. Market Limited by Costs 
Although a sizable market exists for U. S. produced commercial aircraft, it is 

definitely limited in scope by the ability of the airlines to purchase additional 
airplanes of existing design or to pay development costs on new models. 

1. Needs of the Manufacturer 
a. Development Aid 

In time of emergency it is most importan t to the national safety to have avail
able a strong and well-equipped commercial air tr ansport industry. Even in time 
of peare Rir transport operators must be backed by a strong and well staffed 
manufucturing industry. This combined commercial industry can immediately 
convert its existing ectuipment into a sizable mili tary air lift and provide f or 
continuing proclurtion of military transports. For these reasons and to reduce 
the ultimate rost in time and money, the Goverment can easily afford to participate 
financially in development contracts for new commercial air transport aircraft. 

b. High Production 
Since n new aircraft is still unpro:ved and its true ut ilization can never be 

obtained until it is put into service in reasonable quantity, the manufacturer also 
needs proclnrtion contracts from the Government as well as from rommercinl 
custmne•·s in orcler to spread, his development, wru·ranty, tooling and production 

· costs ove•· a greuter number of airplanes. 
Aside from the amortization of these costs the actual direct manufacturing 

costs decrease with quantity. Fr om actual exper ience the cost of the lOth unit 
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is approximately 34% of the fh-st; the 100th, 16%; the 200th, 13%; the 500th, 
10%; and the l,OOOth, 8%. These reductions represent the learning curve of both 
management and workers directed toward a better production effort. 

c. Continuity of Production 
Probably the most important need of the aircraft manufacturer is continuity 

of production as it will allow for retention of personnel whose job knowledge and 
special techniques are indispensable to efficiency and economy. 

Discontinuity in the postwar DC-4 production at the Santa 1onica P lant (three 
months elapsed between airplane number 60, the last mili tary C-54G conver ted to 
commercial type, and airplane number 61, the first commercial DC-4 on order) 
jumped the assembly hours of some components as much as 80% when no design 
changes whatever were present. P late XIII illustrates the increase in prodpetion 
man-hours per pound on several DC-4 components directly attributable to this 
three-month lapse. For maximum benefit additional r eleases of the same model 
must reach production before the "know-how" is liquidated. 

The continuity of this "know-how" when carried from model to model or even 
on re-orders of the same model is the largest single factor in the reduction of 
manufacturing costs when a r easonable design similarity exists. 

IV. MILITARY SIGNIFICANCE OF NEW COMMERCIAL 
AIRCRAFT 

A. Commercial Transport Conversion to Military Use 
The va!ue to the nation of a well-equipped and smooth-running commercial air 

transportation network in wartime emergency was demonstrated after the entry 
of the United States into World War II. At this point the Army Air Forces had 
but a few transport airplanes, most of them of the DC-3 type. All of the DC-3s 
then on order by the airlines were taken over by the Army and during the coune 
of the war some 12,000 DC-3 type aircraft were produced. They also took over 
production of the DC-4 type airplane. The DC-4 became the Army C-54 and the 
Navy R5D and approximately 1,500 aircraft of this type were produced. 

It is a logical conclusion that every commercial air transport should be of 
great interest to the Armed Services as their supply of transports, other than 
those on hand, must come from the civil airlines or from the air manufacturer 
then in production on transport models. 

B. Government Participation in Development and Production 
Under present day conditions the extremely high costs of development of new 

airplanes tend to discourage development of new commercial equipment. The 
manufacturer is in no better position than the a irline to singly undertake the 
development of a new model. Pooling of resources by interested parties for new 
commercial development appears to offer the only practical means of providing 
the funrls required. The interdependence of commercial and military air transport 
as evidenced in the last war emphasizes the inalienable interest of the Armed 
Forces in new commercial aircraft development. Some measure of military value 
will reside in most new commercial models. In some cases the potential military 
need will exceed the commercial; in other cases the reverse will be true. Wher
ever military need exists it should be frankly admitted by the Armed Services 
and financial support should be provided commensurate with its potential interest. 
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Financial participation by the Armed Services should not be made contingent 
upon strict ompliance with military specifications. The indu tTy should have full 
freedom to establi h requirements for the new airplane which it considers essen
t ial for commercial operation and omit incompatible military requirements with
out threat of lo of rea onable support f rom the Armed Service . The Air 
Coordinating omm ittee or some similar body, should attempt to bring about 
the greatest poss ib le agreement between the airlines and the military on specifica
tions prior to the start of a new project and should attempt to get agreement on 
the extent of the financial in terest of each group in the project. 

A sufficient ly liberal policy should be adopted by the Government to assure 
the growth of a financially strono- aiTcraft indu try capable of undenvriting 
periodic development of advanced commercial equipment. 

In the intere t of national securi t the Armed Forces should caiTy on a program 
of conti.nuou developm ent of c:u·o-o transport and essentia l components and ac
cessories applying the most advanced techniques of the art to future milit:u·v 
needs independen t of the necessarily conservative considera tion of commercial 
r equirements. Development of new design applications which could not r easonably 
be undertaken by the air transport industry should, through this program, assure 
maintenance of a leading wor d position for American military tran port equip
ment and coincidentally provide additional indirect assistance to the air transport 
industry. 

MEMORANDUM 
In the belief that additional suggestions on this subject may be of help to the 

Commission, I am taking the liber ty of attaching to the exhibits accompanying 
my r eport a memorandum on legal obstacles in secured aiTcraft financing, with 
special emphasis on the relation of these obstacles to development of civil aviation 
aircraft markets at home and abroad. 

Legal Obstacles in Secured Aircraft Financing 
In a ddition to the operating deficits and other fin ancial deterrents, there are 

sever al major legal difficulties cited by financial institutions as obstacles to air
cr aft financing by means of secui"ed liens. First, a conditional seller, equipment 
trust trustee, or chattel mortgagee might be held liable as owner of the aircraft. 
A suitable amendment of the Civil Aeronautics Act could effectively remove this 
liability. Second, difficulty arises from doubt as to the status of the property in 
event of bankruptcy. Th e secured creditor could not be properly protected unless 
he is able to r epossess the operating equipment, and the right of repossession 
should be added to the Banluuptcy Act on corporate r eorganizations. And, third, 
there is at present no system for r ecording interests in engines or in spare parts 
generally, althouo-h the latter may run as high as 25% of the airplane cost. 
Appropriate ame~dments to the Civil Aeronautics Act providing for such r ecord
ing would permit the use of spares as security. The aircraft industry and various 
financing institutions are preparing legislation on these points for submission to 
Congress. The foreign field presents even greater difficulties, inasmuch as there is 
presently no means for the international recording of financial interests in air
craft. At the present time the ICAO is considering a draft convention on the 
recognition of rights in aircraft. Without such a convention, it becomes in
creasingly difficult both for United States international carriers to obtain funds 
for new equipment as well as funds for the purchase of American equipment by 
foreign operators. 
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PLATE V 0 
0 

COMMERCIAL AIRCRAFT IN OPERATION & ON ORDER AS OF SEPT. 1, 1947 .., z 
'3s > 

Boeing r-
AMERICAN, FLAG, T RUNK, Strnto- Convair Douglas Aircraft Company, Inc. Lockheed Mar tin Other >Q,.. 0 

c:= O T otals AND INTERNAT IONAL LINES Cruiser 240 DC-6 DC-4-C-54 D C-3 Constellation 12-14-18 202&303 ..,c. ~ 
On On Present On Present Present Presen t On Present On -.;~ . ... .. 

Order Order F leet Order F leet F leet F leet Order F leet Order Present 
o ... 0 

""E-< 0 
c 

" " ~ " " " " " " 0 C) ... (j) 
d -~ d 

:;; d d ·~ d ~ <= ~ d '.3 d '.3 a .., c: ~ a -~ ., "' > "' "' gj ., gj ., ., 
tj) I<) "' I<) 

"' 
I<) .. I<) bO "' 

I<) 

"' 
tj) d 0 ·o; a ·o; s ·o; s ·o; a 'E s ·o; s '8 a '8 8 'Q s ·e a ·~ e "' V> ... ... ... ... ... ... ... ... gj 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 p'; = 
"" 

~ "" 
~ "" ~ "" ~ "" 

~ "" ~ "" ~ "" ~ "" ~ 

""' 
~ "" ~ 0 

American Airlines . .. . : . . ... .. . .... • . • ... ... .. .. 100 6 25 2 17 45 74 . . .. .. .. . . .. 150 119 
American Overseas Airlines ....... . ..... . ... 8 11 1 7 .. .. .. 1!1 8 
Braniff International Airlines . . . . .•.. .. .. . ... 1 4 1 10 .. 18 . . .. .. .. .. .. 29 5 
Chicago & Southern Airlines ... ........ . .... .. .. .. . . 2 2 13 .. .. 17 
Colonial Airlines .. . . . . . . .. . . . . . .. . .... . . . .. .. .. 3 12 . . .. 15 
Continental Airlines ......... . ... .. .. . ... .. . 5 .. 12 .. 12 5 

~ 
Delta Airlines .. . . . .. . .. ... ...... .. · . .. . . . . . .. 7 17 . . 24 

0 
Eastern Airlines .. .. . . . . . . . . .. . . . . ... . . .' . . . . . .. .. .. . . 2 10 .. 53 13 1 . . .. 25 -· 78 26 
Mid-Continent Airlines . . . . .. . . . . . ... .. . .. . . .. .. 15 .. 15 
National Airlines ... . .. .. ....... : ... . ..... . .. 2 2 3 4 .. 12 .. 21 2 
Northeast Airlines .. . . . . . ... . .. .. .... ... ... 3 11 .. 1'1 
Northwest Airlines ... . . ........ . .. .. . .. . . . . 6 4 8 8 2 22 .. 25 40 35 
Pan American Airways .. .... .. . . . .... . . . . . . 20 20 73 26 20 2 . . 119 12 
Pan American-Grace Airways . . . . . . . . . .. . . . . 3 2 5 14 .. . . . . .. 22 2 
Penn-Central Airlines ... . . .. . . : . . . . ... .... . .. .. .. 22 .. 29 . . . . . . 5 1 
Trans World Airlines .. .. . .... . ...... . . . . . .. 12 69 13 H .. .. 5 11 3 
United Air lines . . . .. ... .... ... . . . . .. ..... . . 4 3 10 16 5 4 30 76 136 IG 
Western Inland Airlines . ... . .... . ......... . 10 11 13 .. .. .. .. 2<1 10 

Total American Flag T runk and 
International Lines Airplanes: 

Foreign .. .... . , .. . ... . . ...... . . . . . ... . 38 
7 

20 19 13 107 <13 
43·i 

<10 2 
i 

209 73 
Domestic .. ..... . . .. . .... .... .. . ... . .. 115 44 24 168 27 12 50 5 60 1 197 

Total Airplanes T erritorial Carriers . . . . • • • . . . 2 11 1 H 
Feeders Lines Airplanes ... .... . .. . . . . .. . ... .. 26 16 42 
Grand Total -Ameri can F lag Lines ... . .. . . . .. 38 7 20 11 5 19 44 13 24 109 168 ,) tl 460 40 27 2 1 12 50 1 21 056 270 
(Estimated) All Scheduled Foreign Airlines . .. 10 42 1 .. 35 222 1300 42 10 180 50 225 250 2220 147 
Total World . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48 7 62 11 5 20 44 48 24 331 168 1354 160 82 27 12 1 180 12 50 50 226 21 250 3176 417 
TOTAL AIRPLANE S .... . ...... .. . ...... . 55 177 136 409 1814 122 192 100 247 250 3593 
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PLATE VI 

ESTIMATE OP AIRPLANES, PASSENGER SEAT-MILES FLOWN AND T ON-MIL ES AVAILABLE- 10 17 
ANNUAL 

2 3 4 6 6 7 
Avg. No. Avg. No. Avg. Ap. Avg. Bl. Annual Ap. Avg. No. Avg. T ons 

Airline Groz~.opin(l: Aps. in of Days Utiliz. ~ecd Miles F lown Scats Wt. Payload 
Airplane Model Service In Scrv. Hra./ Day ( PI:I) (l) x(2)x(3) x(4) Avail able Ava il able 

U. S. Domestic Scheduled Airlines 
(rnHliona) 

Boeing Model307 . .. . .. . . . .. . . . . .. ... . . . ... . . . 5 340 8 180 2. 4 30 4 .0 
(. onatellation L-49 & L-649 .... . . . ... . . . .. • . . . . 20 300 5 250 7. 5 50 7 .0 
Douglas DC-3 . .. . . . .. . . . .. . . . .... .. . ... .. . . .. 430 340 10 150 219 .0 20 2 .5 
Douglas DC-4 .. . . .. . . . . .. . .. . ..• . . .. . ... .... . 160 320 9 HJO 87. 7 46 6 .0 
:C,ouglas DC-6 . ... .. . . .. . .. .. . .. . ... . . . .. .... . ao ::!00 6 250 13 . 5 52 7 .0 
Lodestar .. .. .. .. . ... .. .. . .. . . . . .... . .. . .... .. 12 320 8 160 4 .9 17 2. 0 - - --

TOTAL . ... .. .. . . . .. . .. . . ... . . . . ...... . • 657 331i . O 

U. S. All Caruo SerDicea 
Curtiss-\\ right C-46 . . . . . . . . . ... . ... .. . . . . . . .. 14 300 8 180 6 . l 5. 0 
Douglas DC-3 .... . . .. . . . . . .. ... . .. . . .. . . . . ... 33 150 5 150 3. 7 3 . 0 
Dougl\18 DC-4 .. . . . ... ...... . . . . .. .... .. .... .. 10 300 6 100 3.4 0.0 -- - -TOTAL . ... ......... . . . .. ... . .. . . .. . .. . . 57 13 . 2 

8 9 
Annual Annual 

Sent-Miles Ton-Miles 
Flown (5)x(6) Ava il. (5)x(7) 

(millions) (millions) 

72. 0 
375.0 

4,385.0 
4,030 . 0 

702 .0 
8:J . 3 

9,647. 3 

9.0 
52.5 

548 .0 
526 . 0 
0•1. 5 
0 .8 - -

1,240 .-l 

30.5 
11 . 1 
30 .6 
--
72.2 

TOTAL U.S. DOMESTIC TON-M ILES AVAILABLE .. .. .. . .. .. .. . . . ... . .. ....... .. .... . ... . . .. . . .... . . .... ...... .. . . . .. . . ... .. . .. . . . 1, 312.6 

U. S. Feeder Airlines 
Douglas D<..-3 .. . .... .. . .. . ...... . . .. .. .. . . . . . 26 280 5 140 5 .1 20 2.5 102. 0 Other Small Transports . . .. ... . ... . .. . .. . : . . . . . 16 280 5 130 2.9 10 1.7 29 . 0 

12 .7 
•1.0 -- -- - --TOTAL . ... . ....... . .. . . .. . .. . ... . . ... . . 42 8 .0 131.0 
-

17.6 

u:s. Amer. Flag Intemational & Territorial 
Constellation L-49 & ~649 . . . . ... . . . . . . . . .. . .. 40 300 5 250 15 .0 45 6 .0 675.0 
E~;:::: g~: : : :::::::: :: ::: :::: :::: ::: :::: : 75 250 8 150 22.5 20 2 . 5 450.0 100 300 8 190 15 .6 44 6.0 2,005.0 Douglas DC-6 . . ... . .. .. .. . ... .. . . . .. .... .. . . . 18 150 5 250 3.4 50 6 .5 170 .0 

00.0 
56 .3 

273. 5 
22. 1 -- - - ---TOTAL . .• . . . . . . . . . . .. . . .. .. . ... . .... . . . 2:13 86 .5 3,300 . 0 
--
441.9 

All Foreign Airlines • 
42 180 250 Gonatellntion L-40 &; L-649 . . . . ... .. ... . .. . . . . . 1 7 .5 15 6 .0 337 . 7 I: ouglaa DC-3 ... . . . . .. .... . . . . . .. . . . . ..... . . . 1,300 200 a 150 117. 0 20 2. 5 2,340.0 Douglas DC-4 .. .... . ... . . . .. .. . ..... ..... .. . . 222 200 4 190 33 .7 4<1 6.0 1,•182. 0 I ·ockheed 12-14 &; 18 ....... ... .. .. .. .. . .. .. . .. 180 200 3 160 17.3 11 1.8 242 .0 Other Small Transports .. .. .. ... ... .. . ....... . . 225 180 3 120 14 .6 5 . 7 73 .0 Foreign Built T ranaports .. . ..... . .... . .. .. ... . 250 200 3 140 21.0 10 1.8 210.0 --

45.0 
292.5 
202 . 0 
31. 1 
10 . 2 
37.8 -- ---TOTAL . .• . . .. . . ... . . . . . . .. . ... .. . . . .... 2,219 211.1 4,684. 7 

- -
618 .0 
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PLATE VII 
ESTIMATE OF AIRPLANES, PASSENGER SEAT-MILES FLOWN AND 

ANNUAL 
rON-MILES AVAILABLE-1948 

Airline Grouping: 
A irplane Model 

U. S . Domestic Scheduled Airlines 
Boeing Model 307 ........................... . 
Boeing Model 377 ..... . . .... . ...... .. ..... . . . 
Constellation L-49 & L-649 .......... ... ... ..• . 
Douglas DC-3 .. . . ...... .... . .. . ............. . 
Douglas DC-4 ............. . .... . ............ . 
Douglas DC-6 . ... ... ..... .. . ....... .. . . ... . . . 
Convair 240 ...... . ... . ...................... . 
Martin 202 & 303 . .. ... . . . .....•.... . ......... 

TOTAL .... ...... . .. .. .. . . . . ....... . ...• 
U, S. All Cargo Services 

Curtiss-Wright C-46 ........................ . . 
Douglas DC-3 ... ...... ... ... .........•....... 
Douglas DC-4 ................... .. .. . . ... . . . . 
New 4-Engine Cargo Plane .......... . ....•... . 

TOTAL ..... ... : ........ . ......... ... .. . 

1 2 3 4 
Avg. No. Avg. No. Avg. Ap. Avg. Bl. 
Aps. in of Days Utiliz. Speed 
Service in Serv. Hrs./Day (MPH) 

5 !50 8 180 
4 !50 5 270 

28 340 6 2.'i0 
370 340 10 150 
150 340 10 190 
69 300 7 250 
30 150 4 230 
10 200 4 230 

-
666 

12 340 8 180 
20 200 7 150 
20 .340 8 190 
4 200 6 260 
-

56 

TOTAL U. S. DOMESTIC TON-MILES AVAILABLE 
U. S . Feeder Airlines 

Douglas DC-3 ................ . ... . ..... ..... . 
Other Small Transports .. . .... . .............. . . 

TOTAL .... . ..... . ........... . ........•. 
U. S. Amer. Flag International & Territorial 

Boeing Model 377 .... ....... . ............... . 
Constellation L-49 & L-649 .. ... . . ..........•.. 

&g:l: Bgj::: :::::: :: : : :: ::: :::: :: :: :: :::: 
Douglas DC-6 .. ..... ..... . ............ . ..... . 
Convair 240 ............•. . ..... .. .••.....• . .. 

TOTAL ..... . .. .. ...•.... .. . • ... . . ..... . 
All Foreign Airlines 

Boeing Model 377 .. .. ....... . . ....•...•..•. . . 
Convair 240 ... . .... ... • .. . .... . ..•. • ... • ..... 
Douglas DC-3 .... ... ..... .. ...... .. . ... ... . . . 
Douglas DC-4 . . ....... . ...... . . ... .... . •..... 
Douglas DC-6 ............. .......... .... , . .. . 
Lockheed 12-14 & 18 . ... . . .... . •. . .... . . . .. . . . 
Lockheed Constellation ...... . .. .... ......... . . 
Martin 202 & 303 ... . . . . . .... . ... . •.... . .. . ... 
Other Small Transports .............•.....•.. . . 
Foreign Built Transports ... . ........... .. . .. . . 

46 
20 
-
66 

15 
40 
10 
80 
32 
10 

-
187 

5 
10 

1,000 
250 

20 
120 
50 
10 

200 
200 

TOTAL. . .. . . .. .. . ......... . ............ 1,865 

280 
280 

150 
340 
340 
340 
300 
!50 

100 
150 
300 
300 
180 
200 
250 
150 
200 
250 

5 
5 

5 
7 

10 
6 
8 
4 

5 
3 
3 
4 
6 
3 
6 
3 
3 
3 

140 
130 

270 
250 
150 
190 
250 
230 

270 
230 
150 
190 
250 
160 
250 
230 
120 
140 

5 6 7 8 !l 
Annual Ap. Avg. No. Avg. Tons Annual Annual 
Miles Flown Seats \Vt. Payload Seat-Miles Ton-Miles 

(l)x(2)x(3)x(4) Available Available Flown (5)x(6) Avail. (5)x(7) 

, 
(millions) (millions) (millions) 

1.1 30 
.8 66 

14 .2 50 
188 . 7 20 
96 . 9 46 
36.2 54 
4.1 40 
1.8 40 

--
343.8 

5.9 
4.2 .. 

!0.3 .. 
1. 2 

--
21.6 

9 .0 20 
3 .6 10 

--
12.6 

3.0 66 
23.8 45 
5.1 20 

31.0 <14 
19 .2 50 
1.4 40 

--
83.5 

. 7 66 
1.0 40 

135.0 20 
57.0 44 
5.4 48 

11 .5 14 
18 .7 45 

1.0 40 
14 .4 5 
21 .0 10 
--
265 .7 

4.0 
8.0 
7 .0 
2.5 
6.0 
7 .0 
4.5 
4. 0 

5.0 
3.0 
9.0 

14 .0 

2 .5 
1 . 7 

8 0 
6 .0 
2.5 
6 .0 
6 .5 
4 .0 

8.0 
4 .0 
2 .5 
6 .0 
6 .0 
1 .8 
6 .0 
4 .0 

. 7 
1 .8 

33.0 
52.8 

710.0 
3,777. 0 
4,460.0 
1,953.0 

164.0 
72 .0 

---
11,221.8 

180 .0 
36 .0 

---
216 .0 

198. 0 
1,070 . 0 

102 .0 
1,362 .0 

960 .0 
56 .0 - - -

3,748 .0 

46 .2 
40 .0 

2,700 .0 
2,508 .0 

259 .2 
16 1.0 
84 1 .0 

40 .0 
72 .0 

210 .0 
---
6,877 . 2 

4.4 
6.4 

99.4 
471.5 
58 1.0 
253 . 2 

18.4 
7.2 

1,441.5 

20.5 
12.6 
02.7 
16.8 

151.6 

1,593. I 

22 .5 
6 .1 

28 .6 

2<1.0 
142 .8 

12 .7 
186 .0 
124 .8 

5 .6 

405 .0 

5 .6 
4 .0 

337.5 
342 .0 
:52.4 
20.7 

11 2 .2 
4 .0 

10 .1 
37 .8 

!)06 .3 
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PLATE VIII 
ESTIMATE OF AIRPLANES, PASSENGER SEAT-M ILES FLOWN AND TON-MILES AVAILABLE-1949 

ANNUAL 
1 2 3 4 

Airline Grouping: 
Airplane Model 

Avg. No. Avf!.. No. Avg. Ap. Avg. Bl. 
Aps. in of Days Utili z. Speed 
Service in Serv. Hrs./Day (MPH) 

U. S. Domestic Scheduled Airlines 
Boeing Model 377 . . ..... . .... .. .. . . . .. .. . .... 8 300 6 270 
Constellation L-49 & L-649 . . . . .. . .. .. .. .... . . • 30 340 8 250 
Douglas D C-3 ... . . . ...... .. .. .. . . ... .. . .. . ... 170 340 10 150 
Douglas DC-4 .. ....... . . . . .. . . .... . ....... . . . 110 340 9 190 
Douglas DC-6 . .. . ... ....... . ................. 75 300 8 250 
Convair 240 .. ..... ... ... . .. . ... • ..... .. ...... 115 320 9 230 
Martin 202 & 303 ....... ... ... •.. . .... .. . ... . 50 320 8 230 
New DC-3 Replacement .. .. . ..... .. .. . ... .. ... 75 200 6 210 

--
TOTAL . . ... ... ......... .... .....• . . . .. . 638 

U. S. All Cargo Services 
Curtiss-Wright C-46 . .. .. .. . . ................. 10 340 8 180 
Douglas DC-3 .. . .... . . . . .. . . .. .......•. . ..... 10 200 7 150 
Douglas DC-4 ... .... . .. . ....... . ............. 30 340 8 190 
New 4-Engine Cargo Plane ... . . . .. .... ... . . .... 10 250 8 260 

--
TOTAL .... . ..... . . .... .. .. .. ...... . ... . 60 

5 6 7 
Annunl Ap. Avg. No. Avg. Tons 
M iles F lown Scats Wt. Payload 

(1)x(2)x(3)x(•1) Available Available 
(millions) 

3 .9 66 8.0 
20 .•1 50 7 .0 
86.6 20 2.5 
63.8 46 6.0 
45.0 54 7 .0 
76.2 40 4.5 
29.4 40 4. 0 
18 .9 28 3.7 
--
344.2 

4.9 5. 0 
2 . 1 3 .0 

15 .5 9. 0 
5 . 2 14.0 

--
27. 7 

8 9 
Annual Annual 

ScnL-ll'lilcs Ton-Milca 
Flown (5)x(6) Avail. (5)x(7) 

(millions) (millions) 

257 .5 3 1. 2 
1,020.0 
1,730.0 
2,935. 0 
2,430. 0 
3,().17. 0 

142. 7 
216.3 
383. 0 
315.0 
343. 0 

1,17.5.0 
529 .0 

117. 5 
79.0 --- --

13,1 23.5 1,027 . 7 

24 .5 
6.3 

139 .5 
72.8 --

243 .. ~ 

TOTAL U. S. DOMESTIC TON-MILES AVAILABLE ... .. .............. . .... . ........ . ................ . . . ...................... .... . . 1,870 .8 
U.S. F1eder Lines 

Douglas DC-3........... .. . .. .... .... ........ 50 300 6 140 12 .6 20 2.u 252.0 
Other Small Transports . .. .. .. .. .. . .. .. . .. . .. .. 24 300 6 130 5. () 10 1. 7 56. 0 

31.5 
9 .5 -

TOTAL ......... . ...................... • 74 28.2 308 .0 41.0 
U. S. A mer. Flag International & T erritorial 

270 14.6 66 8.0 904 .0 Boeing Model 377 ... . ............ . . .. ..... . .. 30 300 6 
Coill!tellation L-49 & L-649 ................ . ... 42 340 8 250 28 .6 45 0.0 1,286.0 
Douglas DC-4 . .. . . ... . .. . .............. . .... . 55 340 6 190 21.3 44 6.0 936 .0 
Dougli!B DC-6 .. . . ...... .... ...... ..... . ...... 34 340 8 250 23.1 50 6 .5 1,154.0 
Convair 240 } · 25 200 6 230 6.9 40 4 . 0 276.0 
Martin 202 & 303 · · · · · · · · · · · · · · · · · · · · · · · · · · · 

116 .8 
171. .5 
127.5 
150 .0 
27 .6 

-- -- --- -
TOTAL ...... . . .... : ... ...... . .......... 186 94.5 •1,616.0 593.4 

All Foreign Airlines 
8.0 Boeing Model 377 ..... ... . ........ . .......... 10 250 6 270 4. 0 66 264. 0 

Convair 240 } 70 250 5 230 20.1 40 4. 0 804.0 Martin 202 & 303 · · · · · · · ·' ' · · · ' · · · · · · · · · · · · · 
' Douglas DC-3 . ...... ..... . .... . ... .. .. .. . . .. . 600 340 4 150 122.3 20 2.5 2,445 . 0 

Douglas DC-4 . .. . . .. . . ... . . . . .....•. . . . .... . . 280 300 4 190 63.8 44 6.0 2,807.0 

pgcl~~Pc?~~nie } · · · · · · · · · · · · · · · · · · · · · • · · · · · 90 300 6 250 40.5 46 6.0 1,862. 0 
Lockheed 12-14 & 18 . ........... ... ....... .. .. 50 250 3 160 6. 0 14 1.8 84 .0 

32. 0 
80.4 

305.8 
382. 7 
2•13. 0 

10.8 
Other Small Transports ..... . . ... . ...•... . ..•.. 100 250 3 120 9 .0 5 . 7 45.0 
Foreign Built T ransports . . .... ... .... . ........ 250 200 4 150 30 .0 15 2 .0 450 .0 
New DC-3 Replacement ..... . .. ... . .. .. . .... . . 40 150 4 210 5 .0 28 3.7 140.0 

6 .3 
60 .0 
18.5 

-- -- --- --
TOTAL ... . ... ...... ......... ... •.. . .... 1,490 300.7 8,901 . 0 1,139 .5 
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PLATE IX 
ESTIMATE OP AIRPLANES, PASSENGER SEAT-MILES FLOWN AND TON-MILES AVAILABLE--1950 

ANNUAL 
1 2 3 4 5 6 7 8 9 

Airli11e Grouping: 
Airplane Model 

Avg. No. Avg. No. Avg. Ap. Avg. Bl. Annual Ap. Avg. No. Avg. Tons Annual Annual 
Aps. in of Days Utiliz. Speed Miles Flown Seats Wt. Payload Seat-Miles Ton-Miles 
Service In Serv. Rrs./Day (MPH) (l)x(2lx(3)x(4) Available Available Flown (5)x(6) Avail. (5)x(7) 

(millions) (millions) (millions) 
U.S. Dome.tic Scheduled Airlines 

Boeing Model 377 .. .. . ... . . .. . ..... . .. . . .•. . . 10 320 8 270 6 . 9 66 8.0 455.0 55.2 

g~r:,sg\~~aE~l.-49 & L-649} . . . . . . • ... . ... . ... 110 340 8 250 74.7 52 7.0 3,880 . 0 522 . 0 

Douglas DC-3 .. . . .. . .. . . . . . .. . . . .......... ... 100 340 10 !50 51.0 20 2 .5 1,020. 0 127 .4 
Douglas DC-4 .... . . . . . .. . . ...... .. ... ...... .. 80 340 10 190 51.6 46 6.0 2,375 . 0 309.5 
Convair 240 } 180 320 !l 230 119 . 1 40 4.0 4,760 . 0 476.0 Martin 202 & 303 · · · · · · · · · · · · · ~ · · • · · · · ' · · · ' · 
New DC-3 Replacement . .... . .. . . . . ..... .. .. . . 250 220 8 210 92 .4 28 3.7 2,588 . 0 342 . 0 

-- -- --- ---
TOTAL . . .. . . . . .. .. .. . .. . ..... ....... . . . 730 395 . 7 15,078 . 0 1,832. I 

U. S. All Cargo Seroices 
10 340 8 180 4 . 9 Curtiss-Wright C-46 . ..... .. . . .... .. . ...... .. . 5 . 0 . .... .. 24.5 

Douglas DC-4 .... ... . . ... .. . ... .. .. . . .. .. .. .. 50 340 8 190 25 .8 9 . 0 . ...... 232. 0 
New 4-Engine Cargo Plane .... .. ...... . ... . . . . 25 300 8 260 15 . 6 .. 14 . 0 . .... . . 2!8.4 

-- -- ---
TOTAL .. . . . . .. . . . .. . . . .. . . .. .. ... . .. . . . 85 46 . 3 47'1 .9 

---
TOTAL U. S. DOMESTIC TON-MILES AVAILABLE .... . . . .. . .... . .... .. .... . ....... . .. . .. . .... . .... .. ....... . .. .. .............. . .. . 2,307.0 
U.r S. Feeder Lines 

- Douglas DC-3 . .. .. ..... .. . . . . ... .. .. . . .. .. .. . 50 340 8 !40 !9 .0 20 2 . 5 380.0 47 .5 
Other Small Transports ........... .. . .... .. . . . . 24 340 8 130 8 .5 10 1.7 85 .0 14.4 
Helicopter Transports .. . .. : ..... .. .... . . ...•. . 30 250 4 00 2. 7 4 . 8 10.8 2.2 -- - - - -- ---

TOTAL .. ..... . .. . .. ... .. ... . .. . . . . • .. .. 104 30 . 2 475 . 8 64 .1 
U. S. A mer. Flag International & Territorial 

Boeing Mo el 377 ... ... ........ . .... . . . . . . . . . 40 340 8 270 29. 4 66 8 . 0 1,940 . 0 235.0' 

g~~y;,~aEc~6} · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 80 340 8 250 MA 48 6.0 2,610 . 0 326 .4 
Douglas DC-4 . ... ... ...... ..... ..... . . . .... .. 30 340 6 190 11.6 44 6.0 510. 0 69.6 

K1°:Cunir 2~t0 & 303 } · · · · · · · · · · · · · · • · · · · · · · · · · · · 30 300 8 230 16 . 5 40 4 . 0 660 . 0 66 . 0 

TOTAL . .... .. . .. . ....... .. .. .. . .. . .... . . 180 Ill. 9 5,720 . 0 697 . 0 
All Foreign Airlines 

Boeing Model 377 .. . . . . . . .. ..... . ... . .... . ... 15 300 6 270 7.3 66 8 . 0 481.0 59.4 
Convair 240 } 100 300 6 230 •11 . 4 40 4.0 1,658. 0 165 .8 Martin 202 & 303 · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Douglas DC-3 ... . . ... . . . . .... . .. . .. .... ...... 400 340 4 !50 81. 6 20 2.5 1,630.0 203 .8 
Douglas DC-4 .. ... . . ..... . ... ... .. .... . . .. .. . 180 34.0 6 190 60 .6 4•1 6.0 3,060 .0 4 17. 0 
Douglas DC-6 } 120 300 6 250 M.O 46 6 . 0 2,'182. 0 324. 0 Lockheed Constellation · · · · · · · · · · · · · · · · · · · · · · 
Other Small Transpor ts .. ..... . . . .... .. .. . . .... 100 300 3 120 9 . 0 5 . 7 45. 0 6 . 3 
Foreign Built Transports . .. . . .. . ... . . . ..... . .. 100 250 6 220 33. 0 40 5.5 1,320 . 0 18 1. 5 
New DC-3 Replacement ... .. . ... . . . ........ . .. 110 250 (j 210 34.6 28 3.7 068.0 128. 0 

-- -- - - - ---
TOTAL . .. . .. .. . ... ~ .. . . .. . .. ... . . ...... 1,1 25 330 .5 11,644. 0 1p485. 8 

late I ~ 

0 
0 
z 
> r 
0 

~ 
0 
0 
c 
(j) 

> V> 



~ 
01 

e,. 

7,0 

6,0 
<I) 
:::; 

~ 
..::15,0 

~ 
~ 
q, 

~ 
~14.0 
1-. 
"-
~ 
\.) 

!!: 
~13,00 
~~ 

f!il 

~12,0 

IP 

) 

:r 70 

t; 
~650 .... .... 

) g600 

~ 
~ 

!g 
) ~500 

::! 
~ 
~450 

:r~oo 
"' 
~350 
~ 

)~.500 
~ 
"' ~250 

)-~200 
.... 
~ 

ISO 

)- 100 

50 

r--... 
) 0 

1930 

£ ,g: 
NUMB R OF U.S. IRCRAFT E 

----· OOLLA VALUE OF U.S. AJRCR 

-· - NORMA TRENO OF U.s. AJRCRA 

~ 
~ 1-- -- _...... . ....-: :..::: . - I-- - - 1- · 

1932 1934 19. 

BY YEARS 

PLATE :X: 

U.S. AIRPLANE EXPORTS 
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1942 194 1946 

N• RMA.L TRENO OF AIRCRAFT EXPORTS 

I / CATES THAT A CUMULATIVE TOTAL 
• 9 000 AIRPLANES WOULO //AVE 
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I. 

II. 

III. 

IV. 

v. 

VI. 

FOREIGN MARKET FOR U. S. AIRCRAFT 

Estimated Cumulative Total Foreign Market for 
U. s. Aircraf't for Years 1940 through 1946 
Based on Pre-War Trend · 

Actual Total Sales of U. s. Aircraf't in Foreign 
Market8 from Septe~ber, 1945 to December, 1946 
as a Percentage of Estimated Market 

Percentage of Total Sales Consisting of Surplus U. s . .AiJ·cra!'t 
Sold to Foreign Market8 from September, 1945 to December, 1946 ~ 

Percentage of Total Sales Consisting of New U. S. Aircraft Exported between 
September, 1945 to December, 1946 

Percentage of Surplus Aircraf't Sold (III) Consisting of Commercial Transports 

Percentage of Surplus Aircraf't Sold (III) Consistine of Douglas-built Aircraft 

Note: 

~ 
rn 

~ 
Q 

-- Bar Illrepresents surplus U. s. aircraf't sold 
In Per Cent in f~reign theatres and surpl us u. S. aircraft 

t • t • 1 o 1 • 1 • 1 • 1 • 1 o 1 • r 1 exported fro1:1 the U. s. It does not include 
0 10 20 30 40 50 6o 70 80 90 100 lend Lease deliveries. 
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P L ATE XI 

NE T I NCOME OF UNITE D ST AT ES AIRLINES 

(000 omitted) 

1939 1940 1941 1942 1943 
American Airlines, Inc . . .................. . ..... . . s 1,468 s 1,859 . s 2,473 5 3,852 5 3,193 
Braniff Airways, Inc . . ... ...... . . .....• .. ......... 44 75 (84~ 635 958 
Cbicngo & Southern Air Lines, Inc ..... ... .. . .... . . 70 30 (11 2 129 128 
Colonial Airlines, Inc .. ..... . ........ ...... .. ... . . (l) · (2 1) 53 108 16 
Cont inental Air Lines, Inc.* ............. . .. . .... . . 20 37 ~35) 56 281 
Delta Air Lines, Inc.* ....... . .. ... . ... . . ......... 52 60 86) 359 404 
Eastern Air Lines, Inc .. . . . . .... . . .. . . ...... .. ... . 884 1,575 1,6 10 1,886 1,427 
Mid-Continent Airlines , Inc . ... . .... .. ...•........ (27) 46 (1 59) 69 171 
National Airlines, Inc.* ... . ...... .. ... . ... . . ..... . 2 29 10 170 193 
N ortbeast Airlines, Inc .. ....... . ..... . . . .. . . ... . . . 6 10 (56) (5 1) (07) 
N ortbwest Airlines, Inc.* .................•.. . . • : . (123) 296 327 430 300 
Pan American Airways Corp ........... .. ..... . ... . 1,984 2,256 3,36 1 3,780 1,930 
Pennsylvania-Central Airlines Co'fr .........•. . . . . .. 53 143 127 408 280 
T ranscontinental & Western Air, nc .......... . ..... 107 (98) (488) 2,176 2,05 1 
United Air Lines, I nc .. . ....... . .. . ..... . ...... . .. 777 453 598 3,1 34 4,203 
Western Air Li nes, Inc .. ................... . ...... 75 140 6 694 90 

--- - -- - - - --- - --
TOT AL ......... . .... . ...........• . ..... . .. 5 5,379 5 6,890 5 7,545 517,835 515,528 

*Fiscal years ended June 30. 
() D eficit. 

1044 1945 
s 4,396 5 4,399 

774 850 
128 169 

(29) 100 
199 344 
429 55 1 

1,499 2, 126 
139 171 

3 170 
(77) (1 66) 
518 728 

1,619 7,566 
405 4<11 

2,753 1,8 14 
6,615 4,204 

136 208 
--- ---
519,507 523,684 

104.6 
s (252) 

34 
(1,006) 

(375) 
312 
362 

3,505 
263 
227 
10 1 
989 

2,983 
(2,550! 

( 14,348 
1,087 
(9•13) 

---
5(0,52 1) 

Tnx 
:arry
bnck 
:rccli ts 

in 1946 
s 1,280 

237 
65 

iis i 
3,106 

278 
5 5,547 
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PLATE XII 

CHANGES I N AIRLINE FIKANCIAL CONDITIO N. 

NEW FINAJ\CING, 1945-1946 
(000 omitted) 

P roperty , Fixed Assets 
1945 1946 

American Airlines, Inc . . .. ..... .... .. . . s 15,438 s 7:.!,714 
Braniff Airways, Inc . ... . .. . . ..... .. . . . 
Chicago & Southern Air Lines, Inc . .. .. . 

2,396 7,988 
. 1,663 3,564 

Colonial Airlines, Inc ..... . . .. . ... . ... . 
Continental Air Lines, Inc.* .. ... .. .... . 

1,257 2,116 
774 1,664 

Delta Air Lines, Inc.* ....... . .. ...... . 
Eastern Air Lines, Inc . . . .. .. '· . ... . . . . . 

965 4,~69 
4,478 10,911 

Mid-Continent Airlines, Inc . .. ..... . .. . 1,031 1,054 
National Airlines, Inc.* .......... . ...•. 
N ortbeast .Airlines, Inc . . . ............. . 
Northwest Airlines, Inc.* ...... .. . .... . 
Pan American Airways Corp ........... . 
Pennsylvania-Central Airlines Corp . .... . 
Transcontinental & Western Air, Inc ... . 

1 ,040 3,897 
1,319 2,527 
2,955 9,625 

111,165 129,496 
10,812 12,424 
25,558 39,808 

United Air Lines, Inc ... . . . . ... ... .... . 21,348 35,619 
Western Air Lines, Inc ... .. . .. . . ...... . 2,839 8,833 

TOTAL . . ...... . ..... .. ..... . . . . $205,038 $346,509 

*Fiscal years ended June 30. 
**Short term borrowings carried as current liabilities are excluded. 
() Deficit. 

Working Capital 
1945 1946 

$ 13,884 s 35,079 
5,016 (93:.!) 

401 1,861 
194 3\) 1 
622 34 

3,170 1, 126 
14,810 12,092 

647 840 
1,519 1,012 

542 (609) 
6,546 428 

19,370 19,816 
3,823 (360) 
7,801 5,728 

16,595 2,092 
764 (4,557) 

$ 95,704 s 74,041 

Net Worth 
1945 1946 

s 26,143 s 65,133 
7,411 7,055 
1,937 4,120 

766 2,16:.! 
2,693 3,3•10 
4,086 4,2:.!1 

19,050 21 ,404 
1,:l96 1,527 
2,466 2,692 
1,703 1,892 
9,287 9,774 

83,730 83,833 
4,635 2,171 

18,527 4,204 
37,943 37,320 

2,009 3,321 

$223,682 S2M ,169 

New Financing, 
Fiscal Y cars 

1945 1946 
s . . . $ 80,000 

iss 4,4s2 
208 1,814 

2,3ss 
211 
181 

120 
1,s75 

4,039 90 
•13,869 18,000 
10,000 

26,957 11,651 
485 

1,248 1,137 
- - ---s 74,588** 5134,355*~ 
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PLATE xm 

EFFECT OF PRODUCTION DISCONTINUITY 
DC-4 AIRPlANE 

CENTER WING STRUCTURE 

FUs~· CENTER SECTION STRUCTURE - - --- - - ~ 

--------------------------------~------------------------~---------------------------------------------- 2 . 0 
NO. 6 1 

t- _ ~OC- 4 
I - . 
I '\ 

I ' 
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~ -.... ' 1.5 
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