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FOREWORD 

Fifty years ago, in 1908, the United States took delivery of its 
first military aircraft. It could fly at a speed of 44 miles an hour 
at an altitude of slightly more than 100 feet. 'roday, the United 
States aircraft industry is building, under Air Force supervision, 
an aircraft which is designed to travel at speeds approaching 4,000 
miles an hour at altitudes above 100 miles. 

During the last ten years, industry advances in aircraft tech­
nology have tripled speeds, doubled operational altitudes, increased 
firepower by seven or eight times, and have extended range by a 
factor of two or three. 

We are deeply engrossed in bringing the development of the 
intercontinental ballistic missile to openttional status. It, in turn, 
will provide the basic platform for associated development of both 
unmanned and manned space travelling vehicles. But our great 
effort to perfect and produce the long-range ballistic missile is not 
measured in terms of weeks, or even months. Aeronautical superi­
ority is based upon adequate resear ch and development and time 
for each. Any lead time we may have-and that lead is in doubt­
stems not only from research and development contracts awarded 
years ago but, as significantly, from a financially stable industry. 
Financial stability is derived directly from a healthy program of 
long-range planning. These a re the prerequisites of sound research 
and development efforts. 

Financial stability and long-range planning of the aircraft 
industry were badly shaken durin g 1957 by an unfortunate fiscal 
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situation which developed suddenly at mid-year. The incident is 
delineated elsewhere in this book. Suffice it to say that drastic 
readjustments in research, development and production, directed 
by the Defense Department and immediately enforced by the 
industry, were met-not without hardship in many cases-in an 
effort to operate within the suddenly lower budget ceiling. 

The effects of the sudden downward revisions of programming, 
coming in rapid succession, have been profound. The aircraft 
industry is complex, widely dispersed, reaching into tens of thou­
sands of subcontracting and supplying companies. The machinery 
of aeronautical research, development and production is such that 
time lost cannot easily be regained. In light of the restive inter­
national situation which exists today, we can ill afford to lose any 
time in the building of aeronautical superiority. 

This sixth edition of Aviation Facts and Figures is not a work 
of original research. It represents a compilation of facts gleaned 
from hundreds of sources in the world of aviation during the past 
year, which have been considered of importance or interest. 

It is hoped that this edition, as those in the past, may serve as 
a standard aviation reference work of value to legislators, adminis­
trators and managers in government and industry, writers and 
editors, analysts and students. 

ORVAL R. CooK 

President, Aircraft Indttstdes Association 
May 1958 
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Production and 
Facilities 

'rhe year 1957 was one of the most extraordinary in the ''peak and 
valley" history of the United States aircraft industry . The first seven 
months were normal. Production of military materiel proceeded at a 
r elatively high level on schedules intended to peak early this year. 
Commercial transport and other civil aircraft production progressed 
satisfactorily. 

But the last months of 1957 were marked by r emarkable confusion, 
r esulting in sharp r eduction across the board in production efforts. 

The sequence of events affecting t he aircraft industry was so rapid 
and so radical that the industry found itself thro \\'n out of tempo, out 
of phase, and into a state of uncertainty. It arose from a difficult situa­
tion within the Department of Defense in which it was discovered that 
the current rate of expenditure would exceed the $38 billion limit for 
fiscal year 1958 (ending June 30) br some $2 billion. 

In June 1957, leading airframe, 0ngine and systems and components 
manufacturers were summo1wd to '\~Tashin gton and wer e told that it 
would be necessary to make drastic economies due to t he unusual fiscal 
situa tion . The1·e follo\\·ed throu gh Jul.'' and August, a seri es of cutbacks, 
stretch-ou ts and cancellations which affected practically all categories of 
the industry pffort, except ballistic miss il 0s. 

'rhronghont this series of extTaord inary events, the aircraft industry 
made every rffor t to cooperate with th e military services, despite the 
uncerta inties and disruptions suddenl y brought upon the industry. 
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Year 

1909 
1910 
1911 
1912 
1913 

1914 
1915 
1916 
1917 
1918 

1919 
1920 
1921 
1922 
1923 

1924 
1925 
1926 
1927 
1928 

1929 
1930 
1931 
1932 
1933 

AVIATION FACTS AND FIGURES, 1958 

U. S. AIRCRAFT PRODUCTION 

1909 TO DATE 

(~umber of aircraft) 

TOTAL Military 

N.A. 1 
N.A. -
N.A. 11 

45 16 
43 14 

49 15 
178 26 
411 142 

2,148 2,013 
14,020 13,991 

780 682 
328 256 
437 389 
263 226 
743 687 

377 317 
789 447 

1,186 532 
1,995 621 
4,346 1,219 

6,193 677 
3,437 747 
2,800 812 
1,396 593 
1,324 466 

(Continued on next page) 

Civil 

N.A. 
N.A 
N.A. 

29 
29 

34 
152 
269 
135 
29 

98 
72 
48 
37 
56 

60 
342 
654 

1,374 
3,127 

5,516 
2,690 
1,988 

803 
858 

During the year, the industry delivered only an approximate 12,150 air­
craft for civil and military use-about 1,850 units less than were pro­
duced in 1956. Of the aircraft produced, approximately 5,500 were 
delivered to the military-1,300 less than were delivered to the military 
in 1956. The industry produced 6,656 aircraft for civil use, repre­
senting a decrease of 549 units under the 7,205 r·ivil aircraft produced in 
1956. 

In terms of airframe weight prodnePd during 1957, military deliv­
eries amounting to 77.6 million pounds, were 18.7 per cent below 1956 



Year 

1934 
1935 
1936 
1937 
1938 

1939 
1940 
1941 
1942 
1943 

1944 
1945 
1946 
1947 
1948 

1949 
1950 
1951 
1952 
1953 

1954 
1955 
1956 
1957 

N.A.-Not available. 
EEstimate. 
Sources: 1, 2, 3, 10, 19 

PRODUCTION AND FACILITIES 

AIRCRAFT PRODUCTIOX 

1909 TO DATl!l (cont'd) 
(Number of Aircraft) 

TOTAL Military 

1,615 437 
1,710 459 
3,010 1,141 
3,773 949 
3,623 1,800 

5,856 2,195 
12,813 6,028 
26,289 19,445 
47,675 47,675 
85,433 85,433 

95,272 95,272 
48,912 46,865 
36,418 1,417 
17,739 2,122 

9,838 2,536 

6,137 2,592 
6,293 2,773 
7,923 5,446 

12,811 9,302 
14,760 10,626 

12,129 8,740 
12,852 8,032 
14,005111 6,800111 

12,156111 5,500111 

7 

Civil 

1,178 
1,251 
1,869 
2,824 
1,823 

3,661 
6,785 
6,844 

-
-

-
2,047 

35,001 
15,617 

7,302 

3,545 
3,520 
2,477 
3,509 
4,134 

3,389 
4,820 
7,205 
6,656 

levels and 32 per cent below 1955 levels. In terms of dollar volume, 
during 1957, the leading aircraft, engine and systems and components 
manufacturers sold an estimated 7.9 billion dollars worth of aircraft, 
engines and related equipment to the military. In addition, almost 2.3 
billion dollars of "other products "--mostly guided missiles-were deliv­
ered to the military services. 

Although civil aircraft in number of units decreased during the 
year, their dollar value increase from $454.2 million in 1956, to $682.3 
million in 1957. Indicative of the trend in general aviation manufacture 
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VALUE OF AIRCRAFT AND P .ARTS PRODUCED 

1914 TO DATE 

Year 

1914 
1919 
1921 
1923 
1925 
1927 
1929 
1931 
1933 
1935 
1937 
1939 
1940 Jul-Dec 
1941 
1942 
1943 
1944 
1945 Jan-Aug 
1947 
1948 Apr-Dec 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 

• 1914·1939: Value of Products 

(Thousands of Dollars) 

TOTAL VALUE" 

$ 790 
14,373 

6,642 
12,945 
12,525 
21,162 
71,153 
40,278 
26,460 
45,347 

149,700 
279,497 
370,000 

1,804,000 
5,817,000 

12,514,000 
16,047,000 

8,279,000 
1,200,000E 
1,158,000 
1,781,000 
2,274,000 
3,456,000 
6,497,000 
8,511,000 
8,305,000 
8,470,000 
9,496,000 

11,765,000 

1940·1945: Value of Production at August 1943 Unit Cost. 

Part of Total 
Which is Added 
by Manufacture 

$ 656 
7,246 
4,235 
9,116 
9,655 

13,645 
43,785 
27,177 
18,503 
30,986 
93,144 

183,247 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 

954,575 
N.A. 

1,344,068 
1,550,551 
2,662,993 
4,450,602 
5,764,300 
6,287,620 
5,959,573 
6,715,810 
8,200,0001!1 

1947-Date: Sales of Manufacturers of Complete Aircraft, Engines, Propellers, and Parts. 
E Estimate. 
N.A.-Not available. 
Sources: 3, 8, 12 
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to larger, heavier aircraft, particularly in the business types, deliveries 
of civil aircraft weighing 3,000 pounds and over, rose from $355.8 million 
in 1956 to $586.4 million in 1957, representing an increase of 65 per cent. 
On the other hand, during the same period, deliveries of general aviation 
aircraft weighing less than 3,000 pounds, decreased nine per cent in 
number, seven per cent in total airframe weight, and three per cent in 
dollar value under 1956 levels. 

Civil aircraft engines produced during 1957, amounted to 10,859 
units delivering a total of 7,231 horsepower. These totals represent a 
decrease of six per cent in quantities delivered but an increase of 28 per 
cent in horsepower produced. The value of engines delivered for civil 
use in 1957 amounted to $152 million, an increase of 41 per cent over 
1956 sales of $108.3 million. 

The greatest problem facing the military services, and therefore 
reflected in the aircraft industry's production planning, is keeping step 
in weapons technology. The USAF, for example, must build a missile 
force and at the same time maintain in-being a modern manned air force 
so that there can be no period of weakness in the transition in some 
combat categories from manned aircraft to missiles. 

SALES OF MANUFAOl'URERS oF CoMPLETE AmCRAFT, .AIRCRAFT ENGINEs, 

PROPELLERS AND PARTS 1948 TO DATE 

(Millions of Dollars) 

Aircraft and Parts Aircraft Engines Aircraft Propellers Other 
and Parts and Parts Prod-

To- ucts 
Year TAL 

To- u.s. To- u.s. To- u.s. and 
Mili- Other Mili- Other Mili- Other Serv-

TAL TAL TAL ices& tary tary tary 
------------------------
1948• $1,158 $ 748 1$ 626 $122 $ 265 $ 222 $ 43 $ 48 $ 36 $12 $ 97 
1949 1,781 1,098 927 171 508 461 47 62 50 12 113 
1950 2,274 1,416 1,255 161 583 519 64 75 62 13 200 
1951 3,456 1,883 1,657 226 879 779 100 110 89 21 584 
1952 6,497 3,897 3,442 455 1,609 1,440 169 148 122 26 843 
1953 8,511 5,179 4,661 518 2,378 2,189 189 203 176 27 751 
1954 8,305 5,226 4,626 600 2,062 1,872 190 183 151 32 83 4 
1955 8,470 5,164 4,605 559 1,933 1,728 205 134 112 22 1,239 
1956 9,496 5,554 4,740 814 2,035 1,718 317 136 101 35 1,771 
1957 11,765 6,772 5,607 1,165 2,527 2,137 390 183 140 43 2,283 

• Total for last three quarters of 1948 only. 
b ''Other Producte and Services" includes missiles, conversions, modiflrations, and all other 

producte and services not covered under the first three categories as long as they were produced 
or performed by manufacturers of complete aircraft, aircraft engines, or propellers. 

Source: 12 
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For many years to come the manned bomber, interceptor and fighter 
will have essential roles in the military order of battle. At the sam~ 
time, it is obvious that guided missiles-both air-breathing and ballistic­
will be assuming a more important role on aircraft industry production 
lines and there will be an equally pressing requirement for new facilities 
in which to design, develop and produce these new weapons. 

Most of the nation's major aircraft companies and engine manufac­
turers are engaged in facilities expansion of some magnitude. In 1957, 
over-all space available for the manufacture of jet fighters, bombers, 
guided missiles and civilian aircraft engines and propellers was 141,-
400,000 square feet-more than twice that used in 1950, and almost 11 
times that required prior to World War II in 1940. 

Since World War II, the aircraft industry has been reinvesting, as 
rapidly as is possible in keeping with sound business principles, much 

AIRFRAME WEIGHT PRODUCTION, 1939 TO DATE 

Weight in Millions of Pounds (Excluding Spares) 
Year 

1939 
1940 
1941 
1942 
1943 

1944 
1945 
1946 
1947 
1948 

1949 
1950 
1951 
1952 
1953 

1954 
1955 
1956 
1957 

E Estimate. 
Sources: 1, 10, 19 

TOTAL 

12.5E 
27.8E 
86.1E 

275.8 
654.2 

961.1 
541.1 
38.4 
29.3 
35.2 

37.0 
41.9 
55.2 

116.6 
148.4 

140.9 
124.5 
111.7E 

98.9E 

-

Military Civil 

10.1 2.4E 
23.1 4.7E 
81.4 4.7E 

275:8 -
654.2 -

961.1 -
539.4 1.7 
12.9 25.5 
11.4 17.9 
25.1 10.1 

30.3 6.7 
35.1l 6.0 
50.2 5.0 

107.3 9.3 
138.0 10.4 

130.4 10.5 
114.3 10.2 

95.5E 16.2 
77.6' 21.3 



of its profits into modernization of existing facilities and in brick and 
mortar for new expanded faci lit ies. Already having spen t more than 
one billion doll a rs in research and test facili ties since \Vorld \Var II, 
the aircraft industry, despite the lower volume production activity of 
1957, is planning to spend another billion for the same purpose in the 
next five- to ten-year period. 

\Vhile some of the industry-financed expansion programs of the past 
and future have comm ercial applications, the bulk of the money is being 
spent primarily in an effort to evolve better military aircr aft. 

According to a r epo rt issued by a Congressional subcommittee last 
year , the 12 leading military airframe manufacturers over the next five 
years \rill use $350 million of their own funds for new plants, equip­
ment and resea rch . The same aircraft builders, t he report adds, have 
already r einvested their past earnings to t he extent of $395 million. 

In addition, p rin cipal powerpl ant producers have earmarked well 
over $200 million for expansion betwer.n now and 1961. That figure does 
not include th e planning of one of the largest manufacturers, a firm 
whi ch makes engines, helicopters and propellers and whi ch alone spent 
$212 million between 1946 and 1956. 

The r emaining companies in the airr raft indust ry ; i .e., makers of 
other guid r cl missiles, heli copters, small er aircraf t and compon ents, ar e 
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scheduled to use another half-billiou dollars of company funds for n ew 
buildings, machinery and r esearch studies to insure tha t American air 
power remains dominant. 'l'bis transition from the air weapons in use 
now to those that will be n eeded in the foreseeable future bas created, 
a mong other things, financial problems of a magnitude her etofore un­
known in the aircraft industry. How to accumulate the risk capital 
needed for new facilities has been th e primary financial problem. 

Generally speaking, the brick-and-mortar for production and test 
fac ilities now owned by th e aircraft industry was designed and laid 
out for the development and production of ·world W a r II type aircraft. 
'l'be same is true for much of the production and t est equipment. The 
subsonic wind tunnels of World v\Tar II are wholly inadequate for 
today 's Mach 2-3 fi ghters and bombers. Under today 's co mpetitive con­
ditions, it is also necessary that the design-manufacturer own or control 
some of th ese high-speed ·wind tunnels, since some testing of models or 
verification of calculations must be made before a company can even 
submit a proposal in a design competition. Thus, industry's f acilities 
problem today is somewhat of a paradox. Many of the f acilities now in 
bP. ing are excess to the productive and development n eeds of today 's and 
tomorrow 's weapons. At th e same time, the gr eatest single problem 
of management tod ay is wher e to get the funds to provide for produc­
tion and t est facilities n eeded to produce th e air weapons on order now 
and during the foreseeable future. 



Year 

1917-1919 
. 1926 
1927 
1928 
1929 

1930 
1931 
1932 
1933 
1934 

1935 
1936 
1937 
1938 
1939 

1940 
1941 
1942 
1943 

1944 
1945 
1946 
1947 
1948 

1949 
1950 
1951 
1952 
1953 

1954 
1955 
1956 
1957 

N.A. Not available. 
8 Estimate. 

PRODUCTION AND FACILITIES 

AIRCRAFT ENGINE PRODUCTION, 1917 TO DATE 
(Number of Engines) 

TOTAL Military 

N.A. 44,453 
N.A • 842 
N.A. 1,397 
3,252 2,620 
7,378 1,861 

3,766 1,841 
3,776 1,800 
1,898 1,085 
1,980 860 
2,736 688 

2,965 991 
4,237 1,804 
6,084 1,989 
N.A. N.A. 

11,172 N.A. 

30,1678 22,667 
64,6818 58,181 

138,089 138,089 
227,116 227,116 

vo-

Reciprocating Jet 

256,911 256,789 122 
111,650111 108,442 1,208 

43,407 1,680 905 
20,912 2,683 1,878 
14,027 2,495 2,493 

11,972 2,981 5,009 
13,675 3,122 6,239 
20,867 6,471 9,816 
31,041 8,731 16,928 
40,263 13,365 20,251 

26,959 7,868 13,572 
21,108 3,874 9,595 
22,9998 3,0008 8,5008 

21,559111 2,5008 8,2008 

Sources: 1, 3, 10, 19 

13 

Civil 

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

632 
5,517 

1,925 
1,976 

813 
1,120 
2,048 

1,974 
2,433 

. 4,095 
3,8008 

N.A. 

7,5oom 
6,5008 

-
- : 

-
,·.'aooo~~~ 
- ' 40,822 
16,351 

9,039 

3,982 
4,314 
4,580 
5,382 
6,647 

5,519 
7,639 

111499 
J.gj859 
·,\· 
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The aircraft industry is a multi-billion dollar activity dedicated 
primarily to the nation's security. If government-provided plants and 
equipment and government expenditures for research and development 
are added to the industry totals, the aviation manufacturing business is 
undoubtedly now the industry which does more basic and applied 
research and utilizes more expensive production machinery than any 
other. 

CoNSUMPTION Oli' SELECTED MATERIALS BY AmCRAFT AND PARTS INDUSTRY 
1947-1954 

(Short Tons) 

All 
Year Metal-working 

Industries 
.. 

CARBON STEEL 
1947 36,411,380 
1949 36,707,265 
1950 43,025,011 
1951 47,381,914 
1953 44,104,294 
1954 N.A. 

STEEL ALLOYS 
1947 2,670,257 
1949 2,789,855 
1950 3,853,858 
1951 4,563,142 
1953 4,041,774 
1954 N.A. 

ALUMINUM 
1947 461,001 
1949 460,315 
195() 712,233 
1951 662,844 
1953 846,793 
1954 N.A. 

CoPPER AND CoPPER-BAsE ALLOYS 
1947 
1949 
1950 
1951 
1953 
1954 

N.A.-Not available. 
Source: 8 

942,902 
1,027,118 
1,334,222 
1,393,821 
1,159,787 

N.A. 

Aircraft and 
Parts Industries 

22,934 
51,279 
72,474 

120,608 
327,942 
260,466 

24,017 
41,464 
53,716 

112,672 
137,754 
152,651 

33,936 
40,098 
59,884 

116,529 
164,137 
133,436 

326 
N.A. 
3,102 
9,705 

10,554 
12,126 

Aircraft and Parts 
As Percent of 

All Metal-working 
---

.1 

.1 

.2 

.3 

.7 
N.A. 

.9 
1.5 
1.4 
2.5 
3.4 

N.A. 

7.4 
8.7 
8.4 

17.6 
19.4 
N.A. 

.1 
N.A. 

.2 

.7 

.9 
N.A. 

I 
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BAcKLOG oF ORDERS REPORTED BY MANUFACTURERS OF CoMPLETE AIRCRAFT, 
ENGINES AND PROPELLERS, 1948 TO DATE 

(Millions of Dollars) 

Aircraft 
Aircraft Aircraft Other 

December Engines Propellers Products 
31 Total and and and and 

Parts Parts Parts Services• 

1948 $3,104 $2,094 $ 786 $103 $121 
1949 3,010 2,013 749 91 157 
1950 5,039 3,102 1,470 145 322 
1951 12,665 8,126 3,531 241 767 
1952 17,653 11,222 5,172 298 961 

1953 16,753 11,604 4,080 218 851 
1954 14,852 10,639 2,929 187 1,097 
1955 15,702 10,673 3,061 130 1,841 
1956 18,350 11,744 4,065 191 2,350 
1957 14,520 9,231 2,970 158 2,161 

a "Other Products and Services" includes missiles, conversions, modifications, snd all other 
products and services not covered under the first three categories as long as they were produced 
or performed by manufaetuers of complete aircraft, aircraft engines, or propellers. 

Source: 12 
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Manufacturer 

Aero Design 
Beech 
Beech 
Boeing 
Boeing 
Cessna 
Cessna 
Chance Vought 
Convair 
Convair 
Convair 
Douglas 
Douglas 
Douglas 
Douglas 
Douglas 
Fairchild 
Grumman 
Grumman 
Grumman 
Grumman 
Grumman 

Lockheed 

Lockheed 
Lockheed 
Lockheed 
Lockheed 
Martin 
Martin 
McDonnell 
McDonnell 
McDonnell 
North American 
North American 
North American 
Northrop 
Republic 
Temco 

Source: 19 
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PLANES IN PRODUCTION 

MILITARY AIRCRAFT 

Type Service Name 

Liaison Army -
Command Army Seminole 
Trainer Navy, USAF Mentor 
Bomber USAF S tratofortress 
Tanker USAF Stratotanker 
Trainer USAF ---
Observation Army Bird Dog 
Fighter Navy Crusader 
Fighter USAF Delta Dagger 
Fighter USAF Delta Dart 
Bomber USAF Hustler 
Fighter Navy Skyray 
Attack Navy Skywarrior 
Attack Navy Skyhawk 
Bomber USAF Destroyer 
Cargo USAF -
Cargo USAF Provider 
Fighter Navy Cougar 
Fighter Navy Tiger 
Anti-submarine Navy Tracker 
Cargo futility Navy Trader 
Airborne Navy Tracer 
Early W aming 
Anti-submarine Navy Super 

Constellation 
Fighter USAF Starfighter 
Cargo USAF Hercules 
Trainer USAF Shooting Star 
Patrol Navy Neptune 
Minelayer Navy Sea Master 
Patrol Navy Marlin 
Fighter Navy Demon 
Fighter Navy ----
Fighter USAF Voodoo 
Fighter Navy Fury 
Fighter USAF Super Sabre 
Trainer Navy ----
Trainer USAF ----
Fighter USAF Tbunderchief 
Trainer Navy ----

Designation 

RL-26D 
L-23D 
T-34 
B-52 
KC-135 
T-37 
L-19 
F8U 
F-102 
F-106 
B-58 
F4D 
A 3D 
A4D 
B-66 
C-133 
C-123B 
F9F-8T 
FllF-1 
S2F-1 
TF-1 
WF-2 

WV-2 

F-104 
C-130 
T-33 
P2V-7 
P6M-1 
P5M-2 
F3H 
F4H 
F-101 
FJ-4B 
F-100 
T2J-1 
T-38 
F-105 
TT-l 
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MANNED ExPERIMENTAL MILITARY AmCRAFT 

Manufacturer 

Bell .................••• 
Bell ...................• 
Bell .•................•. 
Bell .••..............•.• 
Bell •..................• 
Douglas ..............•. 
Douglas .............••. 

Douglas 

Grumman .............. . 
Hiller ...............••. 
McDonnell ............•. 
North American ........ . 
Northrop ...........•... 
Ryan ...............•... 

Source: 19 

Service 

USAF,NACA 
USAF,NACA 
USAF,NACA 
USAF 
USAF, Army 
USAF,NACA 
NACA 

NACA 

Army 
USAF 
USAF, Army 
USAF, Navy, NACA 
USAF,NACA 
USAF 

Designation 

X-1 
X-2 
X-5 
X-14 
XV-3 
X-3 
D-558-1 
Skystreak 
D-558-2 
Skyrocket 
YA0-1 
X-18 
XV-1 
X-15 
X-4 
X-13 

FLOOR SPACE OF AIRFRAME, ENGINE AND PROPELLER FACILITIES, 1939 TO DATE 
(Millions of Square Feet) 

Date TOTAL Airframe Engine Propeller 

Jan. 1, 1939 ............ 9.6 7.6 1.7 .3 
Jan. 1, 1940 ............ 13.1 9.6 3.0 .6 
Jan. 1, 1941. ........... 26.6 17.9 6.6 1.1 
Jan. 1943 .............. 117.1 77.5 31.8 6.2 
Dec. 1943 .............. 175.0 110.4 54.2 6.8 
Dec. 1944 .............. 167.4 103.0 54.9 7.9 
1947 (estimate) ......... 64.1 39.0 13.5 1.6 
1950 (estimate) ......... 63.6 47.5 14.0 2.0 
June 30, 1962 .......... 122.8 82.3 38.4 2.1 
June 30, 1953 .......... 135.8 91.1 42.1 2.6 
Sept. 30, 1954 ......... 127.5 91.0 33.7 2.8 
Dec. 31, 1955 ••••••••• 131.3 96.5 32.1 2.7 
Dec. 31, 1956 .......... 138.4 101.5 34.1 2.8 
Sept. 30, 1957 .....•... 141.5 103.5 35.2 2.8 

Sources: 1, a, 19 



Military Aviation 

The first military airplane that was delivered to the military services 
fifty years ago, the \¥right Flyer, flew at a speed of 44 miles per hour 
and could r each an altitude of slightly more than 100 feet. Today, there 
is being fabricated, under Air Force supervision, an air-spacecraft 
designed to fly at speeds approaching 4,000 miles per hour and at alti­
tudes of more t han 100 miles. Wh ile the latter is scheduled for research 
purposes only, it is indi cative of the tremendous advances made by the 
TTnited Sta tes airer aft industry in belmlf of military aviation. 

The bui lding and th e holding of the military aeronautical superiority 
th at the United Sta tes must maintain is cosl ' v, as t ext and t ables 
elsewher e in this chapter r efl ect , but the choice 1::; not entirely ours. In 
a world in which aggressive powers refuse to respect anything less than 

18 



MILI TARY AVI ATION 19 

superior armed might, t his nation has no alternative but to keep up that 

superiority. 
I n this air-missile-atomic age in which the world can be circled in a 

matter of hours and a missile can span a continent in a matter of min­
u tes, the impact of military aviation p repar edness is coldly clear. At 
p resen t, t hen, and for as far as U. S . military leaders can see into the 
future, the prime agent for defending the nation is a task fo r military 

aeronautics. 
\~Vhile the USAF Continental Air Defense Command, charged with 

the task of guarding against air at tacks, is equipped with bar ely ade­
quate numbers of 100-series j et fighter planes, and our Navy similarly 
equipp ed with carrier units and planes fo r their aeronautical t ask, our 
r etaliatory strategic air str ength r emains the number on e aggression 
deterrent force. 

Today's Strategic Air Command is equipped with a number of B-36 
p iston engined bombers; incr easing numbers of t he B-36 r eplacement, 
the inter con tinental B-52 j et bomber and approximately 1,000 B-4 7 
medium-r ange j et bombers and r econnaissance aircraft. The B-47 is 
globally disper sed and, using in-fligh t r efueling, can offer mighty 
support to the B-52. 

Just now enter ing product ion is the super sonic B-58, slat ed to become 
r eplacement for the B -52. B eyond t his aircraft is coming the giant 
supersonic and chemically fueled B-70. By way of comparison in bomber 

MISSILE PROCUREMENT 
FI SCAL YEARS 1 95 1 ·1 959 

3500 
3314 Mill ion 

3000 -"'* 

2500 
2911 Million 1/ 

(/) 

- :20~-z: 

~ 2000 
-' / = 1500 
::;: ICs Mi ll ion 

1000 
_.., 

504 Million 

I~ 500 295 Million ---21 Mi ll ion 169 Mi ll ion 

0 
1951 1952 1953 1954 1955 1956 1957 1958 1959 

NOTE : 1958 , $2 ,9 55 ; 19 59 , $3,4<14. (Revi sed April 3 0, 19 5 8 ) 
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fly-away costs, a World War II B-17 cost approximately $200,000. The 
B-52 costs about $8 million; and the B-58, will cost approximately $10 
million. The new B-70 now in the development stage is estimated to cost 
in the neighborhood of $12 million apiece. 

Supporting the manned aircraft, several categories of guided mis­
siles are out of experimental test phase, in production, and joining 
operational units both domestically and abroad. .A few giant inter­
continental missile types are now in production and soon will become 
operational within the Strategic .Air Command structure. 

The key technical breakthrough which has made the intercontinental 
ballistic missile program of today possible, came in 1953 when a hydrogen 
device was detonated. From this breakthrough it became apparent that 
high yield warheads of small size and weight could be developed. .As 
a result, the accuracy requirements for a ballistic missile. of military 

Year 

1940 
1941 
1942 
1943 
1944 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 
1954 

1955 
19561!1 
19571!1 

PRODUCTION OF MILITARY AIRCRAFT, BY TYPE 

1940 TO DATE 

(Number of Aircraft) 

Total Bombers Fighters Transports Trainers 

6,028 1,194 1,689 290 2,731 
19,445 4,119 4,421 532 9,376 
47,675 12,634 10,780 1,985 17,632 
85,433 29,362 24,005 7,013 19,942 
95,272 35,008 38,895 9,834 7,578 

46,865 16,502 21,578 4,613 1,309 
1,417 132 1,017 93 -
2,122 317 909 98 3 
2,536 563 1,438 61 73 
2,592 656 1,316 68 87 

2,773 560 1,502 176 351 
5,446 510 2,073 271 612 
9,302 1,226 3,739 512 1,425 

10,626 1,243 4,665 784 1,961 
8,740 1,807 3,518 642 1,602 

8,032 1,378 4,021 534 1,438 
6,800 N.A. N.A. N.A. N.A. 
5,500 N.A. N.A. ¥.A. N.A. 

Other" 

124 
997 

4,644 
5,111 
3,957 

2,863 
175 
795 
401 
465 

184 
1,980 
2,400 
1,973 
1,171 

661 
N.A. 
N.A. 

NOTB: Data exclude ghders and targets for entire per1od uuLI expenmental a1rcraft subsequent 
to 1949. 

Ill Estimate. 
• Other includes, helicopter, liaison, observation, utility, search and rescue and basic recon· 

naissance types; however, reconnaissance versions of bombers and fighters are included with 
bombers and fighters. 

Source: 19 
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worth could be realized to the point where existing knowledge could be 
applied in the development of a satisfactory guidance system. In other 
words, the thermonuclear· breakthrough assured the economic and tech­
nical feasibility of an intercontinental ballistic missile. It was no longer 
necessary to hit within a few feet of a target since the effective radius 
of destruction of an H-bomb is measured in miles. This greatly simpli­
fied the mechanisms necessary to g11ide the missile to its target. 

While missiles are joining operational units of the three military 
services in steadily increasing quantity, it will be some years before the 
military services have a full operational capability with these new 
'veapons systems. 

In the meantime, the military continues to r ely on manned inter­
ceptors and bombers, and the aircraft industry is steadily pushing 
r esearch and development activities in an all-out drive for higher per­
formance. Mach 3-about 2,000 miles per hour-is an immediate engi­
neering goal for interceptors and bombers. Five to seven thousand miles 
per hour for manned air vehicles is a scientific target for the next ten 
years. 

Aviation Aspects of Def ense Spending 

Expenditures for the procurement of aircraft, missiles and r elated 
items represent about 25 per cent of the total military expenditures. 
The aircraft portion of these expenditures has decr t'ased during the 
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Year 

1940 
1941 
1942 
1943 
1944 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 
1954 

1955 
19561!1 
19571!1 

AVIATION FACTS AND FIGURES, 1958 

AIRFRAME WEIGHT OF l\IILITARY AIRCRAFT PRODUCED, BY TYPE 
1940 TO DATE 

(Weight in l\Iillions of Pounds, Excluding Spares) 

Total I Bombers Fighters Transports Trainers 

23.1 9.2 5.5 2.5 5.6 
81.4 40.9 16.4 3.8 18.1 

275.8 162.5 48.8 18.2 39.3 
654.2 423.0 121.8 55.5 47.1 
961.1 609.2 215.5 113.6 19.1 

539.4 331.1 124.7 75.5 3.4 
12.9 3.9 5.6 2.4 -
11.4 3.3 4.5 2.5 -
25.1 13.2 9.2 1.6 .4 
30.3 18.0 8.7 2.4 .5 

-
35.9 16.4 10.2 6.7 1.9 
50.2 17.0 15.7 11.5 3.1 

107.3 36.7 31.7 24.6 9.5 
138.0 44.1 40.7 36.5 11.3 
130.4 51.8 35.4 31.1 9.6 

114.3 39.9 43.2 20.9 7.4 
95.5 N.A. N.A. N.A. N.A. 
77.6 N.A. N.A. N.A. N.A. 

Other• 

.3 
2.2 
7.0 
6.8 
3.7 

4.7 
1.0 
1.1 

.7 

.7 

.7 
2.9 
4.8 
5.4 
2.5 

2.9 
N.A. 
N.A. 

NOTI!I: Data exclude gliders and targets for entire period and experimental aircraft subsequent 
to 1949. 

E Estimate. 
• Other includes, helicopter, liaison, observation, utility, search and rescue and basic recon­

naissance types ; however, reconnaissance versions of bombers and lighters are included with 
bombers and lighters. 

Source: 19 

last few years as force levels haYe been met and guided missiles have 
came into the inventory. The 1959 budget expenditure estimate for 
aircraft procurement is $7.0 billion ·Compared to $7.8 billion in 1958. 
Requested new obligational availability is $6.3 billion for 1959. Expendi­
tures for missiles for 1959 are estimated at $3.4 billion compared to the 
1958 estimate of $3.0 billion. New missiles obligational availability in the 
amount of $4.2 billion is requested. Guided missiles continue to supple­
ment manned aircraft in the inventories of the military services as tech­
nology progresses to more automatic weapon systems and higher 
performance. 

By the end of fiseal 1959, the Air Force is St teduled to have 105 
wings, compared to 117 at the end of fiscal 1958 and 137 at the end of 



fiscal 19.:>7 . The major r eduction during 1959 will be effected iu tactical 
wi ngs. Carrier air groups are scheduled to be reduced f rom 17 to 16 in 
1959 , whi le carrier anti-submarine squadrons and Marine air wings are 
scheduled to remain at 20 and 3, resp ectively. Army aviation continues 
to increase with the active aircraft inventory scheduled to go up from 
4,937 to 5,439 . 

JI!Iil,ita,ry Ai?'C?'aft Force L evels 

43 wings- Strategic Air Command (all bombers or strategic r econ­
naissance, no £gh ters) 

27 wings-Air D efense Command 
35 wings-Tactical Air Command (including 15 Troop Carrier 

W ings-heavy, medium and assault and one Matador Missile Wing) 

ACTIVE AIRCRAF'I' I NVEN'rORY" 
Selected Years, 1940 to Date 

Air Force Navy 
'fOTAL 

Year ACTIVE 
I NVENTORY Active Operat-

Inventory 

19~0 N .A . 3,961 
1944 N.A. 72,726 
1950 N.A. 17,337 
1955 40,054 23,694 
1956 42,650 26,760 
1957 42,033 25,969 
1958E 37,648 22,057 
J959E 36,108 20,843 

" Includes heli copters . 
b 1940·195 0: Dec. 31; since t.hen June 30 , 
Sour ces : 3, 25 

ing 

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

21,398 
21,564 
20,902 
20,330 
19,142 

Active Operat-
Inventory ing 

2,166 N.A. 
36,100 N.A. 
13,412 N.A. 
12,821 9,761 
12,317 9,687 
11,617 9,421 
10,654 8,733 

9,826 8,054 

Army 

Active 
Inventory 

N.A. 
N .A. 
N.A. 
3,539 
3,573 
4,447 
4,937 
5,439 



By the end of fiscal 1959, the Navy plans to have 16 carrier Air 
Groups, 20 Carrier Anti-Submarine Squadrons, and 3 Marine Aircraft 
Wings in operation. 

The Army is planning for 19 divisional (aircraft) detachments, 32 
helicopter companies, and 3 fixed-wing groups. 

Strategic fighter wings are being eliminated in the Air Force, for 
they are -no longer considered necessary to support the transonic and 
supersonic bombers. By the end of fiscal 1959, Strategic Air Command 
is expected to include 8 wings of heavy jet bombers, 3 wings of heavy 
piston bombers, and 28 wings of medium bombers, plus strategic recon­
naissance aircraft. The greater mobility and effectiveness of tactical 
aircraft, coupled with the growing guided missile capabilities of the 
Army, permit a reduction in the nnmber of Air Force tactical wings. 
The three Marine divisions and air wings are now being equipped with a 
variety of atomic weapons and are continually improving their capa­
bility for amphibious assault operations. 

HELICOPTER INVENTORY 

1955 TO DATE 

June30 TOTALB Army 

1955 
1956 
1957 
1958 
1959 

B Estimate. 
G Includes Marine Corps. 
Source: 19 

2,268 1,188 
2,556 1,456 
3,061 1,901 
3,370 2,140 
3,743 2,443 

NavyG,B Air Forces 

650 430 
700 400 
800 360 
900 330 

1,000 300 
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PERsoNNEL IN THE UNITED STATES Am FoRCE, 1912 TO D..a.TB 

As of June 30 

19124 

1914 
1916 
19186 

1920 

1922 
1924 
1926 
1928 
1930 

1932 
1934 
1936 
1938 
1940 

1941 
1942 
1943 
1944 
1945 

1946 
1947 
1948 
1949 
1950 

1951 
1952 
1953 
1954 
1955 
1956 
1957 

N.A.-Not available. 
a As of November 1. 
bAs of November 11. 

TOTAL Officers 

51 12 
122 18 
311 63 

195,023 20,708 
9,050 969 

9,642 958 
10,547 884 
9,674 954 

10,549 1,055 
13,531 1,499 

15,028 1,659 
'15,861 1,545 
17,g33 1,593 
21,089 2,179 
51,165 3,361 

152,125 10,611 
764,415 55,956 

2,197,114 205,874 
2,372,292 333,401 
2,282,259 381,454 

455,515 81,733 
305,827 42,745 
387,730 48,957 
419,347 57,851 
411,277 57,006 

788,381 107,099 
973,474 128,401 
977,593 130,769 
947,918 129,752 
959,946 137,149 
909,958 142,093 
919,835 140,563 

Aviation Airmen 
Cadets 

- 39 
- 104 
- 248 
- 174,315 
- 8,081 

113 8,571 
119 9,544 

.142 8,578 
280 9,214 
378 11,654 

325 13,044 
318 13,998 
328 15,312 
342 18,568 

1,894 45,910 

8,627 132,887 
50,213 658,246 
99,672 1,891,568 
82,647 1,956,244 
16,764 1,884,041 

7 373,775 
53 263,029 

1,338 337,435 
1,860 359,636 
2,186 352,085 

2,476 678,806 
6,782 838,291 
9,157 837,667 
9,072 809,094 
4,384 818,413 
3,256" 764,609 
2,706" 776,566 

c This category includes a total of 263 Air Force Cadets not shown in pi"evious years. 
"This category includes 504 Air Foree Academy cadets. 
Sources: 3, 6 

25 
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Organization of Wings, Air Groups 

Air Force: The basic organizational unit of the United States Air 
Force is the "wing." A wing is comprised of a combat group and neces­
sary administrative and service units. The number of airplanes in a 
wing depends on its mission; for example, a wing of heavy bombers has 
45 planes, a medium bomber wing has 45, a light bomber wing 48, a 
day fighter wing 75, an all-weather fighter squadron 25. The USAF 
also operates separate squadrons for rescue, support and in-flight 
refueling. There are 20 aircraft per in-flight refueling squadron. There 
are 6 to 10 aircraft per air rescue squadron depending on the mission. 

Navy: Navy carrier air groups usually are composed of 2 fighter 
squadrons; 2 attack squadrons; 1 heavy attack squadron or detachment; 
4 photo planes; and 4 aircraft early warning (AEW) planes. Super 
aircraft carriers of the Forrestal Class (60,000 tons) have up to 80 to 
120 aircraft. Large Midway Class (55,000 tons) carriers have slightly 
less aircraft, while medium size carriers of the Essex Class (33,000 tons) 
have a complement of 70 to 80 aircraft. Anti-submarine squadrons 
attached to light and escort carriers average about 22 aircraft, and 
shore-based patrol squadrons have a complement of 12 planes each. 
Marine fighter squadrons are assigned 24 aircraft. 

Army: An Army detachment currently has 26 to 28 aircraft per 
division depending on whether it is infantry or armor and is assigned 

NAVAL AVIATION PERSONNEL•, 1941 TO DATE 

Year Enlisted 
as of TOTAL Pilots Aviation 

June 30 Rates 

1941 23,148 6,300 14,848 
19446 299,968 47,276 228,356 
1950 91,298 12,978 76,349 
1951 162,214 18,287 139,838 
1952 194,730 20,944 168,486 

1953 196,813° 22,903 163,673 
1954 179,783° 21,316 147,670 
1955d 165,243° 21,352 133,424 
1956" 204,388 23,740 175,588 
1957 212,684 23,101 181,847 

• Navy and Marine. 
& Pilots as of Aug. 81; others as of October 81. 
• Includes non·pilots in 1lying atatus and formerly designat • pilots. 
d As of January 1. 
• As of November SO, 1956. 
Source: 3, 41 

Aviation 
Ground 
Officers 

2,000 
24,336 
1,971 
4,089 
5,300 

4,930 
4,725 
4,885 
5,060 
7,736 
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to a division in liaison, reconnaissance, observation, and courier missions. 
Helicopter companies are light, medium or heavy depending upon the 
type of helicopters used. Each company has 21 helicopters. A fixed­
wing group has 21 basic 1% ton, 11-passenger aircraft and is assigned 
to field Army level. 

Aircmft Inventory 

Total active aircraft inventory, scheduled to be reached at the end 
of fiscal year 1959, will be 36,108 aircraft: Air Force, 20,843; Army, 
5,439; and Navy, 9,826. This compares with an inventory of 37,648 at 
the end of fiscal year 1958. In this connection, the Air Force will 
decrease its active inventory by 1,214 units; the Navy inventory will be 
down 828 units; while the Army increases by 502 units. 

DEPARTMENT OF DEFENSE 

NEW OBLIGATIONAL AVAILABILITY FOR PRODUCTION AND PROCUREMENT, 

TOTAL AND AIRCRAFT 

Year Ending 
June 30 

1951 
1952 
1953 
1954 
1955 

J.956 
1.957 
l958);l 
1959);1 

" Estinlo.te. 
Source: 22 

1951 TO DATE 

(Millions of Dollars) 

Total Procurement 
Aircraft 

Aircraft as 
and Production Percent of Total 

$23,114 $ 8,686 37.6 
29,536 13,471 45.6 
19,956 13,346 66.9 
10,432 4,470 42.8 

7,149 4,403 61.6 

9,653 6,241 64.7 
11,737 6,303 53.7 
11,432 5,759 50.4 
14,572 6,289 43.2 



ToTAL FEDERAL ExPENDITURES AND ExPENDITURES FOR MILITARY 

AIRCRAFT AND GUIDED MISSILES 

1922 TO DATE 

(Dollar Figures in Millions) 

Total Total Expendi-
Fiscal Federal Military tures for 
Year Expendi- Expendi- Aircraft and 

tures turesa Missilesb 

1922 $ 3,373 $ 935 $ 6 
1923 3,295 730 7 
1924 3,049 689 10 
1925 3,063 717 10 
1926 3,098 677 12 

1927 2,974 688 14 
1928 3,103 732 22 
1929 3,299 791 29 
1930 3,440 839 31 
1931 3,652 832 31 

1932 4,535 834 29 
1933 3,864 784 25 
1934 6,011 706 13 
1935 7,010 924 23 
1936 8,666 1,147 44 

1937 8,177 1,185 58 
1938 7,239 1,240 67 
1939 8,707 1,368 68 
1940 8,998 1,799 205 
1941 12,711 6,252 587 

1942 32,297 22,905 2,915 
1943 76,179 63,414 10,072 
1944 93,744 75,976 12,828 
1945 100,405 80,357 11,521 
1946 60,703 43,151 1,649 

1947 39,289 14,769 593 
1948 33,791 11,983 703 
1949 40,057 13,988 1,248 
1950 39,617 13,009 1,705 
1951 44,058 22,444 2,433° 

1952 65,408 45,963 5,057° 
1953 74,274 51,830 7,712° 
1954 67,772 47,872 8,839° 
1955 64,570 42,089 8,755° 
1956 66,540 41,825 8,314° 

1957 69,433 44,414 10,0T. 
1958" 72,788 44,871 10,731 
1959" 73,934 45,836 10,433° 

E Estimate. 
a Includes stockpiling l\futual Defense, and Atomic Energy. 
b Includes related items. 
0 Procurement and Production, military functions only. 
Sources: 8, 14, 20, 25 

Percent 
Aircraft 

and Missiles 
of Total 
Federal 

.2 

.2 

.3 

.3 

.4 

.5 

.7 

.9 

.9 

.8 

.6 

.6 

.2 

.3 

.5 

.7 

.9 

.8 
2.3 
4.6 

9.0 
13.2 
13.7 
11.5 

2.7 

1.5 
2.1 
3.1 
4.3 
5.5 

7.7 
10.4 
17.6 
13.6 
12.5 

14.5 
14.7 
14.1 

Percent 
Aircraft 

and Missiles 
of 

Military 

.6 
1.0 
1.5 
1.4 
1.8 

2.0 
3.0 
3.7 
3.7 
3.7 

3.5 
3.2 
1.8 
2.5 
3.8 

4.9 
5.4 
5.0 

11.4 
9.4 

12.7 
15.9 
16.9 
14.3 

3.8 

4.0 
5.9 
8.9 

13.1 
10.8 

11.0 
14.9 
18.5 
20.8 
19.9 

22.7 
23.9 
22.8 
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DEPARTMENT OF DEFENSE 

NEW OBLIGATIONAL AVAILABILITY FOR AmCRAFT PROCUREMENT, BY AGENCY 

1951 TO DATE 

Year Ending 
June 30 

1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958E 
1959E 

E Esttmate. 
Source: 22 

(Millions of Dollars) 

Total Defense 
Department Air Force 

$ 8,686 $ 6,247 
13,471 10,091 
13,346 10,202 

4,470 3,080 
4,403 2,480 
6,241 5,480 
6,303 4,821 
5,759 4,223 
6,289 4,414 

DEPARTMENT OF DEFENSE 

Navy Army 

$2,304 $135 
3,335 44 
3,119 25 
1,276 114 
1,923 .. 

761 .. 
1,483 .. 
1,536 .. 
1,739 136 

UNOBLIGATED FUNDS AVAILABLE FOR PROCUREMENT, JANUARY 31, 1958 
(Millions of Dollars) 

Total Aircraft 
Procurement and Aircraft As Percent 

Production of Total 

Defense Department .... $12,870 $7,265 56.4 

Air Force ........... 7,550 5,267 69.8 
Navy ............... 3,526 1,846 52.4 
Al'lny ............... 1,787 152 8.5 
Office of Secretary 

of Defense ......... 8 - -
Source: 21 
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. APPROPRIATIONS AND EXPENDITURES FOR MILITARY AVIATION 
1899 TO DATE 

(Millions of Dollars) 

U.S. Air Force Naval Aviation 
Fiscal 
Year Total Cash Expenditures Total Cash Expenditures 

Appropriations Appropriations 

1899 $ .05 N.A. $ - N.A. 
1909 .OS N.A. - N.A. 
1912 .12 N.A. .OS N.A. 
191S .10 N.A. .01 N.A. 
1914 .17 N.A. .01 N.A. 

1915 • 20 N.A. .01 N.A . 
1916 • 80 N.A. 1.0 N.A . 
1917 18.7 N.A. S.8 N.A. 
1918 735.0 N.A. 61.5 N.A. 
1919 952.3 N.A. 220.4 N.A. 

1920 28.1· N.A. 25.7 N.A. 
1921 35.1 $ 30.9 20.0 N.A. 
1922 25.6 23.1 19.1 $ 14.S 
192S 1S.1 18.1 14.8 14.2 
1924 12.6 11.0 14.7 14.S 

1925 13.5 11.7 15.7 15.5 
1926 15.9 14.9 18.2 18.1 
1927 15.3 16.8 22.4 22.0 
1928 21.1 19.4 20.3 19.8 
1929 28.9 23.3 32.3 32.1 

1930 S4.9 28.1 31.6 31.1 
1931 38.9 38.7 32.1 31.0 
1932 S1.9 33.0 S1.2 31.7 
1933 25.7 22.1 25.4 31.2 
1934 31.0 17.6 29.8 15.5 

19S5 27.9 20.5 32.1 17.2 
1936 45.6 32.2 40.8 20.5 
1937 59.6 41.3 S8.9 27.5 
1938 58.9 51.1 51.6 59.8 
19S9 71.1 8S.4 48.2 47.9 

1940 186.6 108.5 111.8 50.8 
1941 2,173.6 605.9 453.0 19S.6 
1942 23,049.9 2,555.2 6,190.0 993.1 
1943 11,317.4 9,392.4 5,258.0 S,966.4 

(Oootinw.ed top nezt page) 
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MILITARY AVIATION 

APPROPRIATIONS AND EXPENDITURES FOR MILITARY AVIATION 

1899 TO DATE-Continued 
(Millions of Dollars) 

U.S. Air Force Naval Aviation 
Fiscal 

31 

Year Total Cash Expenditures Total Cash Expenditures 
Appropriations Appropriations 

1944 23,656.0 13,087.7 4,583.7 4,490.1 
1945 1,610.7 11,357.4 2,539.6 5,166.0 
1946 .5 2,519.4 795.0 1,065.7 
1947 1,200.0 854.3 770:8 749.1 

1948 
608.1l· 

1,199.1 906.0 747.9 829.8 f 

1949 938.8 1,059.2 588.3 875.1 
1950 4,139.4 3,599.9 1,041.5 989.4 
1951 15,791.1 6,348.6 3,815.3 1,237.3 
1952 22,974.7 12,712.4 5,266.5 2,205.2 
1953 22,076.2 15,089.6 4,873.0 3,061.3 

1954 11,402.4 15,668.5 2,322.0 3,235.6 
1955 11,715.8 16,406.7 2,749.5 2,554.8 
1956 15,681.3 16,748.8 1,711.7 2,836.1 
1957 17,696.5 18,362.7 2,543.7 3,053.3 
19581D 17,739.2 18,441.0 2,690.5 3,045.0 
19591D 18,044.0 18,736.0 2,909.6 2,940.0 

NOTE: For details on missiles see separate tables in this and the missiles chapter. 
N.A.-Not available. 
E Estimate. 
• FY 1949 Construction of Aircraft & Related Procurement appropriation enacted in FY 1948. 
Sources: 3, 25 

DEPARTMENT OF DEFENSE 

UNEXPENDED FuNDS AvAIIu\BLE FOR PROCUREMENT, JANUARY 31, 1958 
(Million Dollars) 

Total Aircraft 
Procurement and Aircraft As Percent 

Production of Total 

Defense Department •... $26,805 $14,507 54.1 

Air Forl'e ........... 14,685 10,035 68.3 
Navy ............... 9,292 4,280 46.1 
Army ............... 2,814 192 6.8 
Office of Secretary 

of Defense .....•••. 14 - -
I 

Source: 21 
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DEPARTMENT OF DEFENSE 
EXPENDITURES FOR PRODUCTION AND PROCUREMENT, TOTAL AND AIRCRAFT 

1951 TO DATE 
(Millions of Dollars) 

Year Ending Total Procurement 
Aircraft 

Aircraft as 
June 30 and Production Percent of Total 

1951 $ 3,976 $2,412 60.7 
1952 11,478 4,888 42.2 
1953 17,123 7,417 43.3 
1954 15,958 8,335 52.2 
1955 12,997 8,037 61.8 

1956 12,182 7,146 58.6 
1957 13,649 7,978 59.5 
1958111 14,153 7,779 55.0 
1959111 14,077 6,989 49.6 

Source: 20 

DEPARTMENT OF DEFENSE 
EXPENDITURES FOR AIRCRAFT PROCUREMENT, BY AGENCY 

1951 TO DATE 

Year Ending 
June30 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958111 

1959111 

E Estima.te. 
Source: 20 

(Millions of Dollars) 

Total Defense 
Department Air Force 

$2,412 $1,812 
4,888 3,633 
7,417 5,586 
8,335 6,254 
8,037 6,295 

7,146 5,181 
7,978 5,817 
7,779 5,410 
6,989 5,056 

Navy Army 

$ 594 $ 7 
1,205 51 
1,735 95 
1,998 83 
1,676 67 

1,831 134 
1,996 166 
2,195 175 
1,830 104 

'I 



Guided Missiles 

Considering the fact that the U. S. g uided missile industry is littl e 
more than twelve years old, its progress has been truly astounding. At 
th e end of \Vorld \Var II, when our missile developments r eally began 
t aking shape, t here existed little information on supersonic fiight-and 
most of that information existed only as an exciting theory. 

The turbojet was an infant; the r amjet engine of doubtful capabili ty ; 
rocket engines were explosively unpredictable ; and large grain solid 
fue ls wer e a whole new field. Ra dar, despite its brilliant war r ecord, was 
r elatively new, and the electronics industry was largely suspect as the 
manufacturers of magic black boxes which added unnecessarily to air­
craft weight. 

Today, these items have combi11ec1, through the genius of the aircraft 
i11dnstry, to form some of the most soph isti cated weapons that man can 
imag ine. It has not been easy. Reli ab ility of a missile's component parts 
r ema ins a p rime foe to prod uction li ne mallufac ture. A minor derang-e­
ment of equ ipment in a piloted aircraft-often adjustable by th e pilot 
or crew- would canse the fa ilure of a guid ed mi ssile. The average 

33 
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FuNDS AvAII"\nr,~~ J<'Oit Mrssu,J<l Dl<lVELOPliiENT ANU PrwiHTCTION 

1946 TO DATE 
(Millions of Dollars) 

Of this Total 

Year ALL Intermediate 
Other 

Ending MISSILE and Inter-
Surface to 

All 
June30 PROGRAMS continental 

Surface 
Other 

Ballistic Missiles 
Missiles Missiles 

1946& 
prior $ 70 - $ 19 $ 51 

1947 58 - 20 38 
1948 81 - 36 45 
1949 98 - 45 53 
1950 134 - 65 69 

1951 784 $ 1 185 598 
1952 1,058 1 239 818 
1953 1,166 3 403 760 
1954 1,067 14 336 717 
1955 1,470 161 398 911 

1956 2,270 515 387 1,368 
1957 4,470 1,365 603 2,502 
1958G 5,060 2,070 599 2,391 
1959~ 5,729 1,941 669 3,119 

NOTE: The figures shown here differ from other figures in that they include not only the cost 
of procuring missiles for operational purposes, but also include research, developmental and 
capital costs involved in bringing this program to an operational status. However, the figures do 
not include military pay and costs only indirectly associated with the missiles program. 

a Preliminary as of January 1958. 
~Projected as of January 1958. 
Source: 19 

guided missile contains approximately 300,000 parts. Failure of a single 
part which might cost but a few cents could mean failure of a multi­
million dollar missile system. The missile, once it leaves its launching 
site, must function perfectly. 

As a result, guided missiles have been developed in keeping with the 
''weapon system'' concept. For example, the best guided missile in the 
world would be utterly useless unlec;;s every part of he system to make 
it work is available, and does work. The system includes early warning 
networks, search radars, effective communications, ground control, logis­
tics systems and facilities and so on. Thus, these new weapons are not 



only costly and highly complicated of themselves but their r elated sys­
tems equipment needs ar e also ext remely complicated and costly . 

To encompass this great new field, the United States aircraft industry 
has had to revolutionize its manufacturing methods. Equipment of the 
type carried in guided missiles is subj ected to fantastic environmental 
conditions. Accelerations, vibrations, heat, str esses and strains are of an 
order never encountered by any other device created by man. These 
environmental conditions required by ·weapons for the missile age, have 
led the ai rcraft industry to manufacturing methods, assembly, and test­
ing techn iques that ar e completely new. 

DEPAR'l'~[i<;N'l' O J~ DEFE:-<SE 

NEW 0BT"IGATIONAT" AVA TLABILI'l'Y FOR PRODUCTION AND PROCUREME~'l' 
TO'l'AL AND G UIDED MISSILES 

Year Ending 
June 30 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
19581-1 
J959E 

E Estimate. 
Source: 22 

1951 '1'0 DATE 

(Millions of Dollars ) 

Total 
Procurement Guided 

and Missiles 
Production 

$23,114 $ 42-t 
29,536 468 
19,956 896 
10,432 748 

7,149 345 

9,653 938 
11,737 2,322 
11,432 2,313 
H,572 4,170 

Missiles as 
Percent 
of Total 

1.8 
1.6 
4.5 
7.2 
4.8 

9.7 
19.8 
20.2 
28.6 
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Modern guided missiles must be considered a.-; a new family of weap­
ons. In their infancy surface-to-surface missiles were considered as 
''the logical extension of heavy artillery,'' and surface-to-air missiles as 
"the replacement for the anti-aircraft gun." Actually, the guided mis­
sile, in each category, is a weapon system far beyond the capability of the 
weapon system which each presently complements-and, in a few cases, 
may one day replace. 

The guided missile, however, wilJ not relegate piloted aircraft to thP 
museums. It is true that certain taRks are being taken over by missiles. 
In other fields it will probably never be true. Nevertheless, defense 
establishments of this nation and its friendly neighbors and certainly the 
military establishments of the Soviet bloc-are depending heavily on 
these new weapons. 

In the United States, the trend toward missiles has increased greatly 
during the last four years. The U. S. Air Force estimates that in 1954, 
about 90 per cent of its money went for aircraft and only approximately 
10 per cent was spent for missiles. Today, about 35 per cent of USAF 
procurement money is devoted to missiles, and estimates are that by 1959, 
one-half of Air Force procurement dollars will be spent for missiles. 

The guided misRile art has advanced to a point where the military 
services are already eliminating some of the manned tactical and air 
defense aircraft units. J.Jater, missiles will undoubtedly replace more 

DEPARTl\IEXT OF DEFEXSE 

NEw 0Br.IGATIONAL AvAILABILITY FOR MISSILE PROCUREMExT, BY AGENCY 

1951 TO DATE 

Year Ending 
June 30 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958Pl 
1959Pl 

E Est.imatP. 
Sourr:e: 22 

(Millions of Dollars) 

TOTAL 

DEFENSE Air Force 

DEPARTMENT 

$ 424 $ 121 
468 95 
896 414 
748 364 
345 219 

938 700 
2,322 1,970 
2,:n3 1,890 
4,170 2,849 

Navy Army 

$130 $173 
119 253 
181 301 
159 225 
126 -

~ ; -
ii.)2 -
402 20 
692 629 



DI, I'AR'l'J\H;:-.-•1' OP DEFE NSE 

U :-.-uBLI GA'l' EU FL·:-.-Ils AYAILAnLE FOR PnoCU R Ei\IG:-.-'1' , J ANU AH Y 31, 1958 
(Mill ions of Doll:ns ) 

Total l\iissiles as 
Procurement and Guided l\Iissiles Percent 

Production of Total 

Defense Department .... $12,870 $2,474 19.2 

Air Force •• •• • 0 • •••• 7,550 1,216 · 16.1 
Navy ••••••••• 0 . 0 0 0. 3,526 356 10.1 
Army • 0. 0 ••• 0 •• •••• • 1,787 903 50.5 
Office of Secretary 

of Defense ... . .... . 8 - -

Source : 21 
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manned aircraft units, but no one can say today at what rate and to 
what extent a transition from ma.nned aircraft 'rill be possible. Most 
inform ed quarter s in industry and government, however, conclude that 
manned combat a ircraft will r emain the backbon e of the military air 
services for at leas t several years to come. 

J-Io,rever, just as we begin to enter the so-called " missile age," it 
suddenly appears that it is only a way station; that the Eext step is to 
add a man to a missile. 'l'hen, we give this manned missile another mis­
sile to fire at the target, and then we are right back where we started­
back to the manned vehicle ! All we have done is to provide man with 
a fantastically in creased reach- both in space and in time. 
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DEPARTMENT OF DEFENSE 
EXPENDITURES FOR PROCURE1\1ENT AND PRODUCTION 

TOTAL AND Gum~n MISSILES 
1951 TO DATE 

(Millions of Dollars) 

Total 
Year Ending Procurement Guided 

June30 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958E 
1959E 

E Estimate. 
Source: 20 

and 
Production 

$ 3,976 
11,478 
17,123 
15,958 
12,997 

12,182 
13,649 
14,153 
14,077 

Missiles 

$ 21 
169 
295 
504 
718 

1,168 
2,095 
2,955 
3,444 

Guided 
Missiles as 

Percent 
of Total 

0.5 
1.5 
1.7 
3.2 
5.5 

9.6 
15.3 
20.9 
24.5 

Meanwhile, the shift in air power emphasis from manned aircraft to 
missiles is having a profound effect on the aircraft industry and the 
nation. A typical ballistic missile today costs about $100 per pound, not 
including the warhead. This means, simply stated, that they cannot be 
stored around the nation like stacks of cordwood against a future need. 
Hence, mass production of these weapons, as we think of mass produc­
tion in terms of planes, guns and artillery pieces, is not practical. 

The advent of the missile into the U. S. air power arsenal is also 
having a marked effect on the facilities for test and manufacture as the 
industry moves further into the missile era. The industry requires, on 
an increasing scale, newer and more accurate types of machine tools. 
In addition, and of equal importance, new brick and mortar is required 
to provide missile development and production facilities in areas where 
missiles can be tested. In large part, facilities now used by the aircraft 
industry were built for the production of large aircraft with high tails 
and broad wings. The manufacture of missiles requires more than simply 
space. The temperature must be controlled; contamina on of the air by 
dust and other minute particl~s must be eliminated. Manufacture, for 
example, of delicate guidanee systems requires a precision production 
technique exceeding that of any other industry. The switeh from mann<>d 
aircraft to missile production is knotty, involving company facility in-



GUIDED MISSILES 

DEPARTAIENT OF DEFENSE 
EXPENDITURES FOR GUIDED MISSILE PROCUREMENT, BY AGENCY 

1951 TO DATE 

Year Ending 
June 30 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958m 
1959m 

m Estimate.' 
Source: 20 

(Millions of Dollars) 

TOTAL 
DEFENSE Air Force 

DEPARTMENT 

$ 21 $ 16 
169 66 
295 81 
504 176 
718 305 

1,168 641 
2,095 1,417 
2,955 1,970 
3,444 2,166 

DEPARTMENT OF DEFENSE 

Navy Army 

$ 5 -
56 $ 46 
95 119 

141 187 
176 238 

195 333 
264 414 
319 666 
487 791 

UNEXPENDED FUNDS AVAILABLE FOR PROCUREMENT, JANUARY 31, 1958 
(Millions of Dollars) 

Procurement and 
Missiles as 

Guided Missiles Percent 
Production of Total 

Defense Department •.•• $26,805 $4,458 16.6 

Air Force ...•••••••• 14,685 2,611 17.8 
Navy ............... 9,292 674 8.4 
Army .••.•••.•••.••. 2,814 1,173 41.7 
Office of Secretary 

of Defense •.••••••• 14 - -
Source: 21 

39 
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yes tmenfs, IaLor responsibiliti es a nd Jlt a ll .)" other pj'()IJ I• ·t1ts. Needles,; In 

say, it is being given concentrated attention by both industry and gov­
ernment. 

Today, there are 40 announced missile proj ec ts under way . Divided 
into four categories, they are: air-to-air (6 proj ects), air-to-surface (6 
projects), surface-to-air (10 projects) , and surface-to-surface (18 proj­
ects) . They range in size from the air-to-air miss iles which can be han­
cUed by one man to the huge intercontinental missiles which require 
giant, multi-story gantry rigs to position them for firing. The aircraft 
industry is the prime contractor fo r most of the guided missiles now 
under development and in production; and in every missile the aircraft 
industry supplies either th e airfram e, propulsion or guidance system. 

Today, there are tiny moons orbiting the earth-flung hundreds of 
miles into space by Army 's Jupit er and Navy's VangnanL. 'l'he n ext 
step that the aircraft industry-military t eam sees beyond these unmanned 
satellites are unmanned and manned spacecraft. The manned spacecraft 
will be far more than a weapon . It will ex pand man's horizon into the 
un iverse. 

The aircraft industry has availabl e, now, most of the hardware and 
all of the basic lmowledge needed to send a man into space and to r eturn 
him safely to earth. Already under construction, as the forerunner to 
t his vehicle, is the X-15. Now under construction, this air-spacecraft is 
expected to fly at speeds exceeding 4,000 miles p er houe and to reach 
altitudes well above 100 miles. It is expected to fly during 1959. v\Tith 
this craft, the aircraft industry anrl the military expect to gather data 
that wi ll enable man to launch himself successfull y into space in his 
r each for the moon and beyond. 
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U. S. MISSILES 

Air-to-Air 

Service Prime Airframe Powerplant I Guidance 

Falcon USAF Hughes Hughes Thiokol Hughes 
Genie USAF Douglas Douglas Aero jet 
Sidewinder Navy Philco/ PhilcojGeneral 

General Electric 
Electric 

Span·owi Navy Sperry Douglas Aero jet Sperry 
SpaiTowii Navy Douglas Douglas Aero jet Bendix 
Sparrow III Navy Raytheon Raytheon Aero jet Raytheon 
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U. S. MISSILES-Continued 

Service Prime Airframe Powerplant Guidance 

Polaris Navy Lockheed Lockheed Aero jet General Electric 
Redstone Army Chrysler Reynolds North Ford Instrument 

Metal American 
Regulus I Navy Chance- Chance- Allison Chance-Vought 

Vought Vought 
Regulus II Navy Chance- Chance- General AC Spark Plug 

Vought Vought Electric 
Sergeant Army Sperry Sperry Thiokol Sperry 
Snark USAF Northrop Northrop Pratt& Northrop 

Whitney 
Thor USAF Douglas Douglas North AC Spark Plug 

American 
Titan USAF Martin Martin Aero jet Bell Tel/ ARMA/ 

Sperry 

Surface-to-Air 

Bull Goose USAF Fairchild Fairchild Fairchild Fairchild 
Bomarc USAF Boeing Boeing Marquardt/ Westinghouse 

Aero jet 
Hawk Army Raytheon Northrop Aero jet/ Raytheon 

Thiokol 
Nike-Ajax Army Western Douglas Aero jet American Tel. & 

Electric Tel 
Nike- Army Western Douglas Aero jet Americau Tel. & 
Hercules Electric Tel 
Nike-Zeus Army Western Douglas 

Electric 
Plato Army Sylvania 
Talos Navy Bendix McDonnell McDonnell/ Farnsworth 

Allegany Electric 
Ballistics/ 
Bendix 

Tartar Navy Convair Convair Aerojetj Convair 
Allegany 
Ballistics 

Terrier Navy Convair Convair Allegany Convair 
Ballistics 

Source: 19 
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Research and 
Development 

~----"'---

Research and development is, and for the future will be, a major 
facto r in our national security, militarily-a.'lld economically. 

In th is r egard, the race for aeronau tical supremacy Las become the 
major battle in the technological war between the United States and the 
USSR. The objective of the United States aircraft industry, the military 
services and governmental r esearch agencies such as the National Ad­
visory Committee for Aeronautics, working in close harmony, has been 
to maintain technical superiority. 

The price tag fo r advancill g technological superiority in any of the 
aeronautical fi elds is expensive wh en r erkon ed in t erms of dollars ; cheap , 
when reckoned in terms of security. 

Expenditures in r esearch and development for major national secm·­
ity have more t han trebl r d between fiscal 1951 and fi scal 1959, rising 
from about a bi lli on in 1951 to over $3 bi ll ion in fi scal 1959. Expendi­
ttu·es of th e milita ry servi ces in this fi eld are expected to remain at 
these high leYels. 

The cost of r esrarch and development in th e a ireraft industry rose 
about 25 pt•r cent, from $758 million in 1!153 to ovr r two billion doll a rs 

43 
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in 1956, representing the shaqH•st rcscat·t·h and <IPn~lopmt>nt t•ost rise 111 

any industry. The all-industry average increase was only about 12 per 
cent for the three-year period. 

The magnitude of the dollars, the manhours, and materials in research 
and development leading to production of an end item is often beyond 
the comprehension of most of us. Put into simple terms, the very high 
cost of research and development efforts may be more apparent if equated 
by a single project. Consider the "new" ballistic missile program of the 
USAF. This program alone involves 17 major contractors, 220 subcon­
tractors, and thousands of suppliers in virtually every section of the 
country. In fact, more than 85,000 men and women are directly involved 

FEDERAT, EXPENDITURES FOR RESEARCH AND DEVELOPliiE:-.Ta 

(Millions of Dollars) 

Year Major 
Ending TOTAL National Other 
June 30 Security 

1940 $ 74 $ 26 $ 48 
1941 198 144 54 
1942 280 211 69 
1943 602 472 130 
1944 1,377 1,178 199 

1945 1,591 1,372 219 
1946 918 784 134 
1947 898 768 130 
1948 853 698 155 
1949 1,080 889 191 

1950 1,080 871 209 
1951 1,298 1,063 235 
1952 1,815 1,565 250 
1953 2,100 1,830 270 
1954 2,085 1,806 279 

1955 2,085 1,804 281 
19566 2,538 2,202 336 
19576 3,027 2,596 431 
195868 3,427 2,886 541 
195968 3,722 3,093 629 

E Estimate. 
a Includes increase of "Research nnd Development Plant" ($304 million in l!l57). 
6 Includes pay and allowances of military personnel. 
Source: 25 

-



RESEAlW H AND DEVELOP~rEN'l' 

lJBI'.\l!T.\ll,; :sT O F Dc;b'E~SB 

Fr· :sns PRo r;RA?.rMED FO!t RIO:SEARCJ:I A:SD DE\.ELOPME)IT 
A:\11 S U PI'OH'l'l';l; A CTI\TI' I I':S 

Hl55 '1'0 DA'l'i,; 

(Millions of Dollars) 

45 

Activities 
Development, Year Ending Research and Supporting 

June 30 TO'l'i.\L DeYe!opment" Research and Test and 

Development" Evaluationc 

1955 $3,520.3 $1,349.6 $344.3 $1,826.4 
1956 3,814.6 1,539.0 445.5 1,830.1 
1957 5,088.3 1,651.4 633.0 2,803.9 
1958' ' fi,602.5" 1,886.7 424.6 3,291.2 
1959'' 6,219.1 2,588.1 4-±4.5 I 3,186.5 

--· 
I:: ~st.ilnate. 
a Finan ced from Hc:scnr ch and DcYclopmcnt appropriation s . 

1.1 Fin :tn ced from se veral appropriation s, such as military constru ct ion, indu stri al faciliti es, 
and pay and allowances for military personnel. ' 

c Pinanced from P!·o.cu reme nt a nd Production appropriations . . . 
" lncluues $ '100 nnlhou adva.n ced from l95!) to 1 958 through s uppl ement a l appropnat10n. 
Sour ce : 19 

in the r esearch laborato ry, on th e drawing board, and on production 
lines of this program. 

It is difficult to determine the proper balance between r esearch and 
development on the one hand and procurement and production on the 
other. Yet, aircraft industry production lines require stability if the 
nation is to have adequate air power in being whether it be unmanned 
missil es, sl eek manned fighters and bombers, or civil transports for 
domestic and internatioual a irlines. At tbe same time, the military air 
weapons user can never be satisfied If he could be, he would soon be 
outdon e by his adversary. So thel·e . stant, but healthy, controversy Is con 
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DEPARTMEN'.r OF DEFENSE 
FUNIJS PROGRAJ\fl\[E[) FOR D.EVEf,OPl\lf;NT, TES'.r ANII l<:VAf,UA'.rJON" 

1955 ~·o DATE 
(Millions of Dollars) 

Year Ending Department 
Air Force June30 of Defense 

ToTAL 
1955 $1,826.4 $1,419.9 
1956 1,830.1 1,256.0 
1957 2,803.9 1,518.1 
1958E 3,291.2 1,582.0 
1959FJ 3,186.5 1,389.5 

Aircraft 
1955 $ 815.7 $ 755.3 
1956 163.3 152.4 
1957 541.9 96.3 
1958FJ 287.7 49.8 
1959E 427.0 110.9 

Guided Missiles 
1955 $ 657.1 $ 418.4 
1956 998.2 810.9 
1957 1,671.1 1,076.1 
1958FJ 1,910.7 1,161.8 
1959E 1,923.4 845.7 

Other 
1955 $ 353.6 $ 246.2 
1956 668.6 292.7 
1957 590.9 345.7 
1958E 1,092.8 370.4 
1959FJ 836.1 432.9 

a ll'ino.nced from Procurement o.nd l'roduction Aprropriations. 
Source: 19 

Navy Army 

$198.1 $208.4 
325.9 248.2 
732.8 553.0 
785.3 923.9 
861.1 935.9 

$ 60.4 -
10.9 -

445.6 -
178.0 59.9 
283.1 33.0 

$ 70.0 $168.7 
104.3 83.0 
142.0 453.0 
154.5 594.4 
387.0 690.7 

$ 67.7 $ 39.7 
210.7 165.2 
145.2 100.0 
452.8 269.6 
191.0 212.0 

between those who would emphasize procurement and production and 
those who would empha.<Jize research and development. 

Actually, there can be no sharp lines precisely drawn between re­
search, development, and production. However, for bud ~tary purposes 
a narrowly construed definition has been used for resean:h and develop­
ment which does not give full measure of the industry's research, test 
and evaluation effort. But the Department of Defense has attempted 
to indicate the total of funds programmed for research and development 
and evaluation. These studies showed that for every $1.00 spent on re­
search and developnwnt (in the narrow definition) in 1958, there were an 
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RESEARCH AND DEVELOPMENT 

DEPARTMENT OF DEFENSE 
FUNDS PROGRAMMED FOR RESEARCH AND DEVELOPMENT 

1955 TO DATE 
(Millions of Dollars)" 

Year Ending Department 
June30 of Defense Air Force Navy Army 

TOTAL 
1955 $1,349.6 $587.9 $395.4 $366.3 
1956 1,539.0 640.0 495.5 403.5 
1957 1,651.4 686.1 537.9 427.4 
19588 1,886.7 692.3 526.7 456.9 
19598 2,588.1 728.0 751.4 493.7 

Ait·craft 
1955 $ 293.6 $162.6 $123.3 $ 7.7 
1956 352.3 187.9 148.6 15.8 
1957 272.9 136.7 125.5 10.7 
19588 272.5 136.2 119.5 16.8 
19591!1 259.5 125.1 118.5 15.9 

Guided Missiles 
1955 214.0 $ 82.7 $ 63.3 $ 68.0 
1956 280.4 73.3 95.2 111.9 
1957 355.8 83.3 159.3 113.2 
19581!1 379.8 64.2 187.6 128.0 
19591!1 610.7 104.6 336.7 169.4 

Other 
1955 $ 842.0 $342.6 $208.8 $290.6 
1956 906.3 378.8 251.7 275.8 
1957 1,022.7 466.1 253.1 303.5 
19581!1 1,234.4 491.9 219.6 312.1 
19591!1 1,717.9 498.3 296.2 308.4 

E Estunate. 
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Other& 

-
-
-

$210.8 
615.0 

-
-
-
-
-

-
-
-
-
-

-
-
-

$210.8 
615.0 

• Direct Obligations from Research and Development Appropriations. 
b Advanced Research Projects Agency, Emergency Fund and U. S. Scientific Satellite. 
Source: 19 

additional 22.5 cents spent for activities supporting that research and 
development; and further, another $1.74 for test and evaluation of the 
itl"m resl"arched and developed. Thus, for every dollar required in 
research and development, an additional two dollars was spent in sup­
porting activities. 

Today, the world is witn<'ssing a transition from jet aircraft t.o the 
missile; from atmospherie flight to extra-atmospheric flight; and from 
hypersonic speeds to super speed ranges yet unnamed. The race for the 
conquest of sp_ace is on. But the only way that the aeronautical industry 
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Year 
Ending 
June 30 

1953 
1954 
1955 
1956 
1957 
1958E 
1959E 

Source: 25 

AVIA'l'ION FAC'fS AND FIGURES, 1958 

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 
EXPENDITURES FOR RESEARCH AND DEVELOP1\1ENT 

1953 TO DATE 
(Millions of Dollars) 

Increase in 
Conduct of Research and 

TOTAL Research and Development 
Development Plant 

$ 78.6 $49.5 $29.1 
89.5 47.6 41.9 
73.8 43.4 30.4 
71.1 50.5 20.6 
76.0 55.2 20.8 
94.0 65.4 28.6 

100.5 69.4 31.1 

can accomplish the extremely critical transition to astronautical 
superiority is through the stockpiling of fundamental knowledge­
building our community of research scientists and engineers. Illustra­
tive of vastly expanding needs in recruiting youth for this science and 
engineering ''stockpile'' are the growing engineering manhours required 
to produce a modern, complex bomber. 

It required 200,000 engineering manhours to bring the World War 
II B-17 to the point of first production flight. The big B-52 required 
4,085,000 engineering manhours. The new B-58 just now coming off the 
production line in numbers required 9,340,000 engineering manhours. 
The B-70, which is a new chemically-powered bomber now being fabri­
cated, will require 14,500,000 engineering manhours to bring it to first 
production. From the B-17 to the B-70 there has been a SEVENTY­
FOLD increase in requirements for skilled scientists and trained engi­
neers. 

The aircraft industry-military team is moving as rapidly into the 
space age as its scientific research and engineering manpower resources 
can move forward. Oddly enough, it remained for ··n aeronautical 
achievement of the Soviets to galvanize this nation i11 to action along 
all industrial fronts. That the Soviet Union is not a backward scientific 
power had been clear for a number of years to thinking people, but it 
wa.<~ an aPronanti~al fe>at involving ontcr spar-e that proved it to the 
world. 

This nation cannot be first and foremost in today's world in every 



aspect of science and engineering, but we must improve our 
status in the fi eld of science if the democratic world is to survive. Toward 
this objective, the aircraft industry and its military and government 
par t ners are moving. 

So far, there are three announced U. S. space satellite projects : 
Explorer/Jupiter C, deYeloped for the United States Army; Vanguard 

Year 
Ending 

June 
30 

1953 
1954 
1955 
1956 
1957 
1958F. 
] 9fi9 F1 

DEPARTMEN'.r OP D EFENSE 

EXPENDITURES POR R ESEARCH AND D EVE f"OnfENT, BY AGENCY 

1953 TO DATE 

(Millions of Dollars) 

Conduct of Research and Development 

'l'OTAL :Mili-
Air tary 

Total Force Navy Army Other Person-
nel 

$1,567.9 $1,412.3 $530.2 $499.4 $382.7 - -
1,530.0 1,384.8 513.3 475.8 395.7 - -
1,507.4 1,396.9 524.2 468.8 403.9 - $157.2" 
1,803.0 1,683.0 622.5 449.1 L113.8 $ 9.6 188.0 
2,059.1 1,881.8 728.5 522.6 435.1 - 195.6 
2,108.8 1,994.4 730.0 573.1 450.0 48.0" 193.3 
2,360.6 2,269.71 730.0 605.0 460.0 280.3'' 194.4 

n Not included in total s . 
1' Advanced Resea r ch Projects Agen cy and Spec ial Accounts (Sutellitc, etc.) 
Sou J" CO : 25 

Increase 
of Re-
search 

and 
Devel-

opment 
Plant 

$155.6 
145.2 
110.5 
120.0 
177.3 
204.4 

90.9 
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I, developed for the United States Navy and Pied Piper, now under 
development for the United States Air Force. 

The aircraft engine segments of the aircraft industry have been 
moving in the direction of high thrust rocket engines of various types 
for many years in research sponsored jointly by the industry and the 
military services. The aircraft/airframe industry and systems and 
components manufacturers have also been heavily engaged in various 
advanced research and_ development activities which join to produce air 
weapons and other aerial systems. 

One of the real tangible evidences of joint industry-military-govern­
ment science agency efforts is the development of the X-15, now in the 
fabrication stage and slated to fly next year. The air-spacecraft has a 
design capability to carry it at speeds approaching 4,000 miles per hour 
at an altitude well over 100 miles. 

Customer for the craft is the National Advisory Committee for 
Aeronautics. The Air Force is directing and managing the development 
program and the supporting flight research. The Navy is providing 
research support facilities, and North American Aviation, Inc., has been 
charged by the Air Force with designing and building the X-15. 

Every science known today is needed in the building of aerial 
supremacy. While security in this air/atomic age requires the nation 
to place a greater emphasis on technology, specifically to meet military 
requirements, it has made some significant contributions to a better life 

Year 
Ending 
June 30 

1954 
1955 
1956 
]957 
19581!1 
19591!1 

Source: 25 

ATOMIC ENERGY COMMISSION 

EXPENDITURES FOR RESEARCH AND DEVELOPMENT 

1954 TO DATE 

{Millions of Dollars) 

Conduct of Research and Development 

ToTAL Produc- Reactor Biology, 
Total tionand Develop- Medicine, 

Weapons ment Physics 

$274.3 $229.5 $ 96.0 $ 70.6 :; 62.9 
289.8 253.4 92.1 95.4 65.9 
385.1 335.5 106.4 155.1 74.0 
512.2 419.5 90.1 244.8 84.6 
655.5 538.0 118.7 318.4 100.9 
697.9 545.8 109.0 331.3 105.5 

Increase 
inRe-

search and 
Develop-

ment 
Plant 

$ 44.8 
36.4 
49.6 
92.7 

117.5 
152.1 
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AoV!I :-!CED AmCHAFT, :MJSS ILE AND T ES'l' Pno.JEC'l'S 

Name/ Designation 

U-2 .. . ........ ........ . 
X-15 . . .. ......... . .... . 
X-7 ....... . .......... .. 
X-17 ... . .... . ...... . .. . 
1-lTV . . ............... . 
Terrapin ........ ... . .. . 
I-Iasp . .... ... .. .. . .... . 
Aerobee . ... . .. .. .. ... . . 
Aerobee Hi ... . ........ . 
Nike-Cajun ............ . 
Asp ........... . ...... . 
Farside ................ . 

Source : 19 

USAF 
USAF 
USAF 
USAF 
USAF 

Navy 

Ser vice 

Army, Navy, USAF 
Navy, USAF 
Army 
Navy 
USAF 

Contractor 

Lockheed 
North American 
Lockheed 
Loc.kheed 
Aerophysics 
Republic-D. of Md. 
Naval Ordnance Lab. 
Aero jet 
Aerojet 
Army 
Horning Cooper 
Aeronutronic 

in these United States. 'l'he j et engine, for example, was almost entirely 
a m ilitary development. Now, this nation and the world ar e looking 
forward to a better means of transportation that will bring the entire 
world closer. Television, common to almost every home in America 
today, >vas moved ahead by many years as a direct r esult of military 
work. The atomic bomb-perhaps t he greatest of all war deterrents-has 
brought about the adaptation of nuclear power for many peacetime pur­
poses. :Military r esear ch being conducted now will continue to open up 
new fi elds and to contribute to a bett er national economy for years to 
c ome. 
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Employm ent in the a ircraft industry g·a in ed gen erally during 1937, 
from 891 ,500 in Janua ry to a peak in Ap ril of 909,100, but cl ec: Iin ecl 
durin g th e last half to a low of 787,200 by D ecember 31. Industry 
employm ent avc• ragr for th e y ea r, neverth eless , totaled 878,000. 

The declin e during the last quarter was attr ibutable to a rash of 
mi lita ry cont ract ca ncellations and p rogram cutbacks r esult in g f rom a 
p ec uli ar fi <;ca l situation in which the D epartment of D efe nse fo und 
itself. The D epartm ent discover ed that, while operat i1 ..!.. within i ts 
oblig·ational au thority, its current rate of exp enditure would exceed t he 
$38 billion limit for fiscal y ear 1958 (endin g June 30) by some $2 
billi on. B ecause it was national poli cy not to ask Congress fo r a n 
in (·r rase in th e statutory national d rbt ceilin g of $275 billion , it was 
nrcessar y for th r arm ecl forcPs to stay w ith in 1l1 0 $38 b illi on spend in g· 
li miL Th e r esult was that indw.;1ry vvas orde red to pffec t st ringeut 
economi rs . An <' II Snin g sr ri es of (:uthaPks, Nt nr.ell at ions anrl str(•fc· l1- ont~ 
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alll'l'tcu prm·til'al\y all l'<ltl'goril's of thl' industry pffurt. As lt result of 
this lower level of adivity, among otl1er industr-y eeonomy moves, sharp 
reductions in personnel were mandatory. 

During 1957, employees of the aircraft industry worked an average 
of 41.1 hours per wPek at an average hourly rate of $2.36 for an average 
weekly wag-e of $97.00. As of June 1957, 26.6 per cent were employed 
in the East Coast areas; 34.8 per cent were employed in Central United 
States area.'>; and 38.6 percent were employed in West Coast areas. 

Despite reductions in the industry's employee force during the year, 
there remained a critical shortage of skilled manpower. The reason is 
simple. Modern air weapons have become so complicated that the need 

AIRCRAFT AND TOTAL MANUFACTURING EMPLOYMENT, 1914 TO DATE 

Aircraft Total Aircraft as 
Year or Month Employment Manufacturing Percent of Total 

Employment Manufacturing 
(in thousands) 

--------
1914 .2 7,514 a 

1919 4.2 9,837 a 

1921 2.0 7,557 a 

1929 18.6 9,660 .2 
1933 9.6 6,558 .2 
1939 64.0 9,527 .7 
Dec. 1941. ....... 423.0 13,817 3.1 
Nov. 1943 ....... 1,342.5 17,858 7.5 
Aug. 1945 .............. 351.4 15,343 2.2 

Including subcontractors 
Dec. 1941. ......... 567.0 13,817 4.1 
Nov. 1943 ......... 2,101.6 17,858 11.8 
Aug. 1945 .......... 519.9 15,343 3.4 

1948 237.7 15,321 1.6 
1950 281.8 14.967 1.9 
1953 779.1 17,238 4.5 
1954 764.1 15,995 4.8 
1955 738.4 16,557 4.5 
1956 804.1 16,R93 4.8 
1957 878.1 16,800 5.2 

a Less than .05 percent. 
Rourc•os: 3, 36 
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EMPLOYlllENT IN THE AIRCRAFT AND PARTS INDUSTRY, 1939 TO DATE 

(Thousands of Employees) 

Monthly Aver-
age for the Year 

1939 
1940 
1941 
1942 
1943 

1944 
1945 
1946 
1947 
1948 

1949 
1950 
1951 
1952 
1953 

1954 
1955 
1956 
1957 
1958 

Feb. 

N.A.-Not available. 
Source: 36 

TOTAL 

63.2 
148.6 
347.1 
831.7 

1,345.6 

1,296.6 
788.1 
237.3 
239.3 
237.7 

264.1 
281.8 
463.6 
641.6 
779.1 

764.1 
738.4 
804.1 
878.1 

766.2 

Aircraft 
(Air-

frames) 

45.1 
101.8 
234.6 
549.6 
882.1 

815.5 
489.9 
159.0 
158.5 
158.0 

175.3 
188.4 
313.3 
413.9 
472.4 

470.0 
471.2 
512.0 
537.5 

463.7 

Aircraft Aircraft Other Aircraft 
Engines and Propellers Parts and 

Parts and Parts Equipment 

11.3 N.A. N.A. 
31.4 N.A. N.A. 
75.3 N.A. N.A. 

192.0 N.A. N.A. 
314.9 N.A. N.A. 

339.7 N.A. N.A. 
210.9 N.A. N.A. 

49.9 N.A. N.A. 
50.1 7.8 23.0 
48.6 7.7 23.3 

53.5 8.2 27.0 
55.8 8.3 29.3 
90.8 10.8 48.8 

134.7 14.0 79.1 
174.7 17.7 114.2 

159.4 15.8 118.9 
147.1 13.6 106.5 
165.2 16.1 110.8 
174.3 20.5 145.8 

149.3 20.8 132.4 

for unskilled and semi-skilled employees is dropping while the need for 
higher skills is increasing at a greater rate. This will continue. As the 
aircraft industry moves deeper into the missile era, the need for engi­
neering and highly skilled personnel will increase. At the same time, 
two declining employment conditions will slowly evolve. First, less 
airframe pounds are required per missile; second, although missiles have 
a higher sale price per pound, it takes 30 per cent less man-years 
production for the same dollar volume of sales. 

Currently, because of the quality of skills Jemanded in the manu­
facture of its aeronautical products, aircraft industry employee wages 
are among the highest weekly wages for all manufacturing employees. 

The fine performance of the piston engine; of jet propulsion; the 



L 

MANPOWER 55 

turbo-propeller engine and the spectacular new engine forms of rocket 
propulsion have revolutionized transportation. Further refinements in 
these fields will demand still higher skills of the men and women who 
design and build them. The same is true in aircraft electronics manu­
facturing. Achievements in electronics are coming so fast that their 
significance is largely lost. But continued gains in this field of aero­
nautics, similarly place their demand for greater talent and ever greater 
scientific knowledge and skills. 

The aircraft and missile industry is spending nearly $135,000 each 
worldng day on formal training programs to teach the wide variety of 
new skills and techniques required in the development and production 

PRODUCTION WORKERS IN THE AIRCRAFT AND pARTS INDUSTRY 

1939 TO DATE 

(Thousands of Production Workers) 

Monthly 
Average for TOTAL 

the Year 

1939 49.2 
1940 117.0 
1941 275.9 
1942 669.0 
1943 1,080.4 

1944 1,006.9 
1945 585.0 
1946 159.5 
1947 175.1 
1948 173.6 

1949 194.7 
1950 206.4 
1951 341.9 
1952 483.5 
1953 568.7 

1954 541.4 
1955 504.9 
1956 582.3 
1957 574.6 
1958 

Feb. 490.4 

N.A.-Not available. 
Source: 86 

Aircraft Aircraft 
Aircraft Engines Propellers 

(Airframes) and Parts and Parts 

34.5 9.5 N.A. 
78.4 26.6 N.A. 

181.9 65.2 N.A. 
429.5 168.8 N.A. 
685.0 279.8 N.A. 

609.8 291.4 N.A. 
356.7 165.5 N.A. 
111.8 34.1 N.A. 
116.1 36.6 5.1 
116.1 35.0 5.1 

130.8 38.6 5.5 
138.9 40.0 5.5 
232.3 63.7 7.6 
311.6 98.8 10.4 
343.0 124.7 13.3 

331.4 109.1 11.2 
322.4 95.3 9.3 
369.6 114.9 12.5 
350.9 108.2 14.0 

298.6 88.1 14.3 

Other 
Aircraft 

Parts and 
Equipment 

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

N.A. 
N.A. 
N.A. 
17.2 
17.3 

19.8 
22.1 
38.3 
62.7 
88.0 

89.7 
77.9 
85.3 

101.5 

89.4 
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of today's complex air weapon systems. A survey of these extensive 
training programs, conducted by the Aircraft Industries Association, 
covered AlA member companies, employing 650,000 workers, the bulk 
of total industry employment during a single year. The survey did not 
include routine orientation or "on-the-job" training. 

The industry-wide survey made by AlA revealed these dramatic facts 

SALARIES AND WAGES IN THE AIRCRAFT INDUSTRY 

1914 TO DATE 

(Thousands of Dollars) 

Production Workers 

Year TOTAL 

1914 $ 196 
1919 6,908 
1921 3,235 
1923 6,160 
1925 N.A. 

1927 9,146 
1929 31,448 
1931 N.A. 
1933 13,824 
1935 21,475 

1937 46,867 
1937" N.A. 
1939 108,286 
1947 703,693 
1949 956,189 

1950 1,132,017 
1951 2,102,913 
1952 3,179,442 
1953 3,941,133 
1954 4,048,811 
1955 4,153,201 
1956 4,882,071 
1957 5,375,000E 

N.A.-Not available. 
E Estimate. 

Salaries Average 
Wages Weekly 

Earnings 

$ 61 $ 135 $15.45 
2,001 4,907 26.63 
1,033 2,202 30.36 
1,638 4,522 29.97 
N.A. 4,222 30.06 

2,289 6,857 29.82 
9,524 21,924 28.66 
N.A. 15,481 30.16 
3,516 10,308 25.36 
6,582 14,893 25.16 

13,514 33,353 26.72 
N.A. 43,827 27.74 

30,798 77,488 30.56 
227,396 476,297 56.33 
311,821 644,368 62.98 

371,773 760,244 69.12 
642,821 1,460,092 77.42 

1,014,977 2,164,465 81.17 
1,301,268 2,639,847 84.50 
1,423,511 2,625,300 86.16 
1,584,834 2,568,367 90.06 
1,937,243 2,944,828 96.66 
2,200,000E 3,175,000"' 98.12E 

"This line and all following lines include data for aircraft engine manufacturers which are 
not available for prior years, 

Sources: 8, 9 
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on l lt f' ~ c· op e ;u td ::; izc of its lraini11g progratus: 1. 1\Iore tllau 5,400 dif­
ferent ro urses " ·e re olff'red clnrin g- one yea r. 2. Mo re than 330,000 course 
culllpletiun ::; were r ecurJ ecl. 0. App roximate ly 12,000,000 man hours 
11·e re deYoted to the courses. 4. Co::;t of t he t raining programs " ·as more 
than :j;JO,OOO .OOO. 

These t rainin g prog rams co Yered factory skills, office skills, sub-pro­
fess ional skill s, apprenti ceships, management development, and engineer­
ittg t ra ining. H on-the-j ob training had been included, the statistics 
·\\'onld be substa ntiall y g reater. 

The balance of the survey covered courses of study in \vhich the 
eompany r eimbursed educational institutions for tuition and laboratory 
fees or paid fo r all or part of compa ny-sponsored courses of study. This 
pal't of the suney disclosed that 60,174 employees put in nearly 4,000,000 
man hours in t hese courses at a cost of n early $4,500.000. 

'l'he a ircl'aft a nd missile industry is governed by a chain r eaction 
of its expansiYe technological pl'ogress, unpar alleled in the history of 

UUf { 
NORTH CENTRAL 

~ Each symbol represents 50,000 worlers in the 
Jt aircraft, engine, propeller, or parts Industry 



58 

Monthly 
Average for 
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AVERAGE WEEKLY HOURS IN AIRCRAFT AND PARTS PLANTS 

· 1939 TO DATE 

Aircraft Aircraft 
TOTAL 

Aircraft Engines Propellers 
(Airframes) 

Other 
Aircraft 

Parts and the Year and Parts and Parts 
Equipment 

1939 N.A. 
1940 N.A. 
1941 N.A. 
1942 N.A. 
1943 N.A. 

1944 N.A. 
1945 N.A. 
1946 N.A. 
1947 39.9 
1948 41.0 

1949 40.6 
1950 41.6 
1951 43.8 
1952 43.0 
1953 41.9 

1954 40.9 
1955 41.3 
1956 42.4 
1957 41.1 
1958 

Feb. 40.4 

N.A.-Not available. 
Source: 86 

N.A. 44.6 
N.A. 46.6 
N.A. 47.6 
N.A. 49.7 
N.A. 48.6 

N.A. 47.7 
N.A. 43.2 
N.A. 41.6 
39.7 39.9 
41.1 40.9 

40.5 40.7 
41.4 42.1 
43.3 45.4 
42.6 43.9 
41.3 43.0 

40.9 40.7 
41.2 41.0 
42.1 42.9 
40.7 41.2 

40.4 39.9 

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

N.A. N.A. 
N.A. N.A. 
N.A. N.A. 
41.5 40.1 
39.7 41.0 

41.0 40.0 
42.4 41.7 
46.2 43.7 
45.0 43.2 
41.9 42.8 

39.4 41.2 
41.6 41.7 
40.3 43.0 
41.8 42.0 

41.5 40.9 

manufacturing. Aggressive research programs of the industry consistent­
ly produce revolutionary concepts for aircraft and missiles that require 
new materials, new production methods and, of course, new skills. 

Providing these skills is the goal of the aircraft industry's training 
program. Without these skills, the most advanced designs would remain 
only "paper" projects, incapable of being translated "nto hardware for 
the operating units of the military services. And there is no reservoir 
of talent to draw upon-the aircraft and missile industry must provide 
these skills through resourceful, comprehensive training programs. 

The aircraft industry, along with the rest of industry and indeed the 
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AVERAGE WEEKLY EARNINGS IN AIRCRAFT AND PARTS PLANTS 

1939 TO DATE 
(Includes Overtime Premiums) 

I 

Aircraft Aircraft 

59 

Other 

Average for TOTAL 
Aircraft Engines Propellers Aircraft 

(Airframes) Parts and 

-

the Year 

1939 N.A. 
1940 N.A. 
1941 N.A. 
1942 N.A. 
1943 N.A. 

1944 N.A. 
1945 N.A. 
1946 N.A. 
1947 $54.98 
1948 61.21 

1949 63.62 
1950 68.39 
1951 78.40 
1952 81.70 
1953 83.80 

1954 85.07 
1955 89.62 
1956 95.57 
1957 97.00 
1958 

Feb. 98.58 

N.A.-Not avallable. 
Source: 36 

_, and Parts and Parts 
Equipment 

N.A. $36.93 N.A. N.A. 
N.A. 38.82 N.A. N.A. 
N.A. 47.65 N.A. N.A. 
N.A. 60.14 N.A. N.A. 
N.A. 61.24 N.A. N.A. 

N.A. 62.68 N.A. N.A. 
N.A. 55.34 N.A. N.A. 
N.A. 55.66 N.A. N.A. 

$53.99 56.30 $59.68 $56.50 
60.21 63.40 62.13 63.59 

62.69 65.24 66.83 68.08 
67.15 71.40 73.90 70.81 
75.78 85.81 89.17 78.66 
79.66 86.92 92.25 81.22 
82.19 87.29 85.90 85.17 

85.07 85.06 82.35 85.70 
89.40 88.97 90.65 90.49 
94.66 97.13 96.95 98.01 
95.65 98.47 98.23 99.54 

98.17 99.75 98.36 99.39 

nation, is engaged in a grim contest of scientific and industrial skill. 
Technology is advancing at such a rapid rate that our limited number 
of highly trained people are being .badly overloaded in order to keep 
the pace. As the industry moves further along, the nation's young men 
and women will face even graver knowledge barriers and scientific chal­
lenges than are posed today. 

The industry needs scientists and research specialists with the kind 
of initiative and imagination it talms to penetrate barriers guarding 
new propulsion systems, new air weapon designs and improved per­
formance of existing equipment. 
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Monthly 
Average 
for the 
Year 

AVIATION .FACTS AN D J<' lU Ult E:::; , J !J:iS 

AVERAGE I-lOUilLY EARNINGS I N AmCJL<\F'l' AN D PARTS PLA NTS 

1939 TO DATE 
(Includes Overtime P remiums) 

Aircraft Aircraft Other 

T OTAL 
Aircraft E ngines P ropellers Aircraft 

(Airframes) and Parts and Parts Parts and 
Equipment 

-----
1939 N .A. 
1940 N .A. 
1941 N.A. 
1942 N .A. 
1943 N .A. 

1944 N. A. 
1945 N.A. 
1946 N.A. 
1947 $1.38 
1948 1.49 

1949 1.57 
1950 1.64 
1951 1.79 
1952 1.90 
1953 2.00 

1954 2.08 
1955 2.17 
1956 2.27 
1957 2.36 
1958 

F eb. 2.44 

N.A.- Not avail able. 
E Estimate. 
Source : 36 

N .A. $0.83 N.A. N.A. 
N .A. . 83 N .A . N .A. 
N .A. 1.00 N.A. N.A. 
N. A. 1.21 N .A. N .A. 
$1.16E 1.26 N.A. N .A. 

1.22E 1.31 N .A. N .A. 
1 .22E 1.28 N.A. N .A. 
1.28E 1.34 N.A. N .A. 
1.36 1.41 $1 .44 $1.41 
1.47 1.55 1.57 1.55 

1.55 1.60 1.63 1.61 
1.62 1.70 1.73 1.70 
1.75 1.89 1.93 1.80 
1.87 1.98 2 .05 1.88 
1.99 2.03 2.05 1.99 

2.0R 2.09 2 .09 2.08 
2 .17 2.17 2.18 2.17 
2.27 2.28 2.26 2.29 
2 .35 2.39 2.35 2.37 

2.43 2.50 2 .37 2.43 
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GEOGRAPHICAL DISTRIBUTIO~ OF EMPLOYMENT IN THE AIRCRAFT 
AND PARTS INDUSTRY, 1939 TO DATE 

(In Percent of Totals) 

Date TOTAL East Coast Central West Coast 
-------

1939 ........... 100.0 54.5 4.5 41.0 
Nov.1943 ....... 100.0 30.8 43.5 25.7 
June 1950 ...... 100.0 32.0 28.8 39.2 
Feb.1953 ....... 100.0 29.3 40.1 30.6 
June 195-1 ...... 100.0 31.0 34.4 34.6 
June 1955 ...... 100.0 29.2 33.9 36.9 
.June 1956 ...... 100.0 28.9 33.9 37.2 
June 1957 ...... 100.0 I 26.6 34.8 38.6 

Sources: 3, 8, 34 

LABOR TURNOVER IN THE AIRCRAFT AND PARTS INDUSTRY, 1950 TO DATE 
(Rntt>s per 100 Employees per Year) 

Aircraft Aircraft Other 

Total Aircraft Engines Propellers Aircraft 
(Airframes) and Parts and Parts Parts and 

Equipment 
Date I Sep- Sep- Sep- Sep- Sep-

Acces- ara- Acces- ara- Acces- ara- Acces- ara- Acces- ara-
sions tions sions tions sions tions sions tions sions tions 

--- --- --- --- --------------
1950 62.8 33.8 67.2 37.1 48.2 21.3 32.0 17.6 59.6 27.6 
1951 94.8 50.0 97.5 52.4 R6.9 39.6 52.7 27.6 89.6 44.5 
1952 63.1 45.9 64.1 49.0 60.1 40.8 49.1 25.1 65.3 41.:! 
1953 47.5 42.7 47.2 42.7 47.4 43.2 33.2 28.::1 52.7 47.R 
1954 28.2 31.8 28.2 29.5 21.6 36.3 13.1 41.7 33.0 37.1 
195!) 33.1 29.5 38.0 27.4 30.7 28.8 22.7 38.2 43.3 52.5 
1956 41.9 28.5 40.8 26.6 41.1 28.3 43.3 20.9 49.5 48.9 
] 9!17 ::10.1 42.5 :n.o 42.0 21.9 38.6 32.9 25.8 41.9 I 63.8 

Source: 36 



WoMEN E MPLOYEEs IN THE AmcRAFT I NnusTRY, 1942 To DATE 

Date Number (thousands) Percent 

J an.1942 . . ..... . . ....... 23.1 5.0 
Nov. 1943 • • • ••••• 0. 0 • •• 486.1 36.7 
Oct. 1947 ... . ........... 28.5 11.8 
Sept. 1949 . .. ... . . ..... . 33.3 12.5 
Sept. 1950 . . . . . ... . ..... 36 .2 12.4 

Sept. 1951 . .. . . . ........ 88.6 17.7 
Sept . 1952 . . . .. ... . ... .. 117 .9 18.0 
Sept. 1953 . .. ...... . .. . . 133.4 17.6 
Sept 1954 .... . . .. .. . .. . 132.3 16.6 
Oet. 1955 . . . .. . . .. . . . ... 118.4 15.7 
Oct . 1956 .. . .. . ....... . . 135.4 15.6 
Oct. 1957 .. . ...... . . . .. . 134.7 15.9 

Sources : 3 , 3 6 

RANGE OF HouRLY RATES FOR SELECTED OccuPATIONS IN LARGE 
AIRCRAFT MANUFACTURING CoMPANIES, 1956 

Laboratory technicians . . .. .. ... .. . .. . . .. . ....... .... . . 
E lectronic techn icians .. . .. .. . . ... . . ... . . . ... ...... . .. . 
Tool p lanners . ... . ... .. . .. . ..... . ..... . ....... .. .. . . . 
Tool designers ... . ..... ......... . .. . . . .. . .. .. ... .... . . 
Assemblers .. . ... .. .. .. . ..... . . .. . . .. . . . . . . ... ....... . 
Sheet metal wo rkers . . .. ... . . . . . .. . .. .. . .. ...... . .. . .. . 
l\1achinists ..... .. . . .. . .. . . .. ... . .. . . . . . . ...... ... .. . . 
Machine tool opera tors . ... .... . .. .... . . . . ..... . . . . ... . 
Tool and die makers . . . .. . ... ..... ........ .. ..... ..... . 
Jig and fixture bui lde rs . ... .... .. . . . . .. . . . . .. .. . . . .. . . . 
Aircraft mechanics . . ..... . . ... ... . . .... . .. . .. .. . . . ... . 
Field and service mcchani f's . . . . . . . . . . . . . . . . . . . . . . . . . .. 
Inspectors and testers .. . ........ .... . ........... . .. .. . 
Maintenance craftsmen . .. . .. .. . .. . .. . . .. . .. .. .. . . ... . . 

Range 

$2.00 - $2.70 
2.00 - 2.70 
1.85- 2.90 
2.15 - 2.95 
1.55 - 2.45 
1.60 - 2.70 
2.00- 2.75 
1.65 - 2.45 
2.05- 2.75 
2.10 - 2.70 
1.95- 2.70 
2.00 - 2.60 
] .75 - 2.65 
1.85 - 2.70 

NO'I'E: The above fi g ures are for mid -1956 . Ave rage l10u rl y ea rn ings in crea sed nbout 15 cents 
between thn.t tim e and th e sprin g of 1958, 

Source : 37 
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MAJOR OccuPATIONAL GROUPING oF AIRFRAME EMPLOYEES, 1956 

Total en1ployn1ent .................................•••. 

Nonplant employees ............................••.•••. 
Managerial and supervisory ..............•.....•... 
Professional and technical ....................•.... 
Clerical and stenographic ...............•...•..... 

Plant employees ...................•.......•••.•••• ~ •• 
Maintenance, repair and power .... .: ............... . 
Tool fabrication, pattern shop, and allied ....••••.•.. 
Machining •.............................•.•.••••. 
Fabricating and processing ................•.••.•..• 
Assembly ..•........................•....•.•••••.. 
Inspecting and testing ......••..•....••..•••••••••• 
Field service and :flight line ..............•.•••••••.• 
Other plant workers ........••......•••..•••••••••• 

Source: 37 

Percent of Total 
Employment 

100.0 

35.2 
5.0 

18.5 
11.7 

64.8 
4~ 
7.1 
4.5 

10.8 
21.5 
4.5 
5.1 
7.2 

MAJOR OccuPATIONAL GROUPING OF AmCRAFT ENGINE EMPLOYEEs, 1956 

Total employment ............................•••..•••. 

Non plant employees ............................••...•. 
Managerial and supervisory ....................... . 
Professional and technical ........................ . 
Clerical and stenographic ......................•.. 
Other non plant workers ....................•••.•••• 

Plant employees ................•...............•••.•. 
Maintenance, repair and power ...........•......... 
Tool fabrication ...........•...............•..•••. 
Machining ..............•................•...•..•• 
Fabricating and processing ....................... .. 
Assembly ..................•............•.•..••.. 
Inspecting and testing ................•.......•.••• 
Other plant workers ........••.......•.••.•....•••. 

Source: 37 

Percent of Total 
Employment 

100.0 

38.7 
7.8 

12.4 
12.0 

6.5 

61.3 
6.9 
3.8 

11.9 
6.2 
4.7 
9.1 

18.7 



WonK STOPPAGES I N THE AmcnAF'l' AN D PARTS I N DU STRY 

1927---TO DATE 

Year Number of Strikes 

1927-1933 
1934 
1935 
1936 
1937 
1938 

1939 
1940 
1941 
1942 
1943 

1944 
1945 
1946 
1947 
1948 

1949 
1950 
1951 
1952 
]953 

1954 
1955 
1956 

N.A.-Not avuil nble . 
Rou rce : 35 

4 
4 
1 

-
6 

N.A. 

2 
3 

29 
15 
60 

103 
85 
15 
10 

8 

10 
18 
29 
44 
31 

11 
38 
21 

N umber of Man-Days 
Workers Involved Idle in Year 

1,153 18,965 
3 ,207 111,048 
1,700 6,800 
- -

9,390 90,964 
N.A. N .A. 

1 ,263 85 ,419 
6,270 36,402 

28,422 112,549 
6,584 12 ,416 

52,481 130,112 

189,801 386,371 
150,200 581,000 

21,300 557,000 
3,520 67,900 

21,400 1.100,000 

10,300 451,000 
23,900 145,000 
48,800 15,000 
81,000 ~27 ,000 
57,800 1 ,350,000 

G,350 171,000 
48,500 403,000 
23,100 1,0-10,000 



MANPOWER 65 

WORK-INJURY RA•.rES FOR THE AIRCRAFT AND ALL MANUFACTURING INDUSTRIES 
1939 TO DATE 

Aircraft Industry Aircraft Parts Industry All Manufacturing 

Year Injury- Severity Injury- Severity Injury- Severity 
Frequency RatesQ Frequency RatesQ Frequency RatesQ 

RatesQ RatesQ RatesQ 

1939 12.9 1.9 b b 14.9 1.4 
1940 15.8 1.3 b b 15.3 1.6 
1941 10.4 1.4 b b 18.1 1.7 
1942 11.4 0.7 9.5 0.9 19.9 1.5 
1943 9.7 0.7 11.7 0.8 20.0 1.4 

1944 1 8.8 0.6 10.1 0.6 18.4 1.4 
1945~ 9.4 1.2 10.6 1.7 18.6 1.6 
1946~ 5.2 0.8 13.7 2.1 19.9 1.6 
1947J 4.8 0.7 11.1 0.6 18.8 1.4 
1948 4.9 0.8 10.2 0.8 17.2 1.5 

1949 4.3 1.0 9.2 1.0 14.5 1.4 
1950 4.0 0.9 5.9 0.6 14.7 1.2 
1951 4.5 0.6 7.1 0.9 15.5 1.3 
1952 3.7 0.3 6.7 0.4 14.3 1.3 
1953 3.8 0.6 6.3 0.5 13.4 1.2 

1954 3.2 0.7 5.8 0.5 11.9 1.0 
1955 2.8 0.3 4.8 0.3 12.1 0.6 
1956 2.6 0.2 4.7 0.2 12.0 0.7 
1957 2.7 N.A. 3.8 N.A. 11.1 N.A. 

N.A.-Not available. 
• The injury frequency rate is the average number of disabling work injuries for each million 

employee·hours worked. 
The severity rate is the average number of dnys lost 8S 8 result of disabling work injuries for 

each 1,000 employee·hours worked. The computations of days lost include standard time 
charges for fatalities and permanent disabilities. 

b Inrluded with "Aircraft." 
Source: 38 



Finance 

Financial problems of tl1 e a ircraft and missi le industry required more 
than the usual amount of management's time and attention during 1957. 
Total sales of $6.9 billion by th e 12 major airframe companies in that 
year were the hi ghest in history, exeeeding by a considerable margin 
the previous hig·h of $5.8 billion in 1944.':' 

'l'otal earnings for the 12 compa nies amou nted to t166 million in 
1957, as compared with earnings of ~t;l 56 million in 1956. Th ese profit 
figures, as ·\\'ell as those shom1 in t he attaehed tables are overstated as 
far back as 1953, sin ce they are sti ll subj ec t to renegotiation. 'rhe 1957 
earnings rate dropped to 2.4¢ pel' dollar of salrs as compa red with 2.8¢ 
in 1956, 3.4¢ in 1955 and :3.7¢ in 1 !) :54. 

The most difficult nnan cial problem ('Ollfr-onting· ill<lllstry llnring 
1057 >v as crratcd by another change in the payment te1·ms of go ,·ern­
ment cont racts. Prior to 195-t, progress payments on work compl eted, 
with titl e g·o in g to the government, wr re .!.!'PIIPnJ ' v 00 ]WI' cent of costs 
incurrrd. D rspite inclnstry protr sts, the_,. \\'<'rr · rrtluerd in 1054 from 

*Dnta conhlin ed in t l1 is chnptc r in clud es th e fin :mcin l nc til'iti es of th e 1 ~ mn ;jor 
nirfra me compani es as shown in th<·ir puhli sh ecl fin:Jncinl "~ co unts for cnch of th e 
~·rn rs t h ro ug h 195 7. 'J'h e rln f'a <locs 110t in c lurl c o ne lll :Jjor a irfram e proclurr r, now a 
rli 1·iHion of n n othr r cor po rr1tion thnt rl ors nol' publi sh S<·pnr:~tc fi n:JIJ('ial d:Jt:! fo r its nir­
f rnllH' ll l:I JIU f:~di irin g ' "·t i1·ity. Tl"' s:Jlll r' :q•pli<" to hild<·s 011 png·ps 70, 71, 7:3 flll(l 74. 
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DO p er cent to 75 pe r ce nt. A p oli t y clirect i,·e issned at t he ti me, metl.­

tion ecl , a mong ot he r things, " th r ll PP d to kee p r xpendi tnres of public 

f nncls within thr c;tatntory d ebt limit. " . 
This pPrer-•ntage wa s f nrth r t· redn ced to 70 p er ce nt in Aug·nst 1957 , 

after att empts were made to est ablish " ·orkable "teilings" on payme nts 

made t o th e maj or contracto rs . Late r on, anoth er change was made in 
t he t e rms of r e imbnrsem r nt nn cle r eost-plns-fixecl-fer type co ntracts. 

1 ncloub tw lly th e n ee<l to keep within the statutor.Y ch•bt limi t pht~·e d 
some part in t lw c· ha ng·ed pa.ym <· nt tPrms of g·oyernnwnt co ntracts t hat 

we r p put into effect duri ng J %7. 
'l'h rse L" h a ngrs in pa ynH·n t te rm -; c·a n1 r cl nrin p: t he ~·ra r \r h r n cash 

l'Pqu irements wer e unnsuall y h enx.v, dne to larg·e expr n<li t nres rl nring the 
.rear to proYidt• rPsc•a n ·h, dt' \'<' loplnt•J!I , tec;t· a!Hl procl udi on fm· iliti es 

l1Peclecl to prodneP th e a i r ~: raft, m i'" i Irs, po,n•r plants nn cl Hl·cessori rs 

of th e fntnn'. Rank bo rro\\· in g·s, shcmn in th e tabll' on page 70, both 

short a nd long t<' l'lll , int·t·rasrd f ron1 ~270 million in ]056 to $50;1 million 

in 10;17 . D<'spit<' tlH'"<' lH•a yy llol'l 'O \ri np:s. eash halan<·<'S decl inr d to $23:i 
milli o n at tlw <'lltl of 10;) 7, CO!npa l·ecl \ri t h $3 12 million at thr end of 

10:)6. l\1 ili ta l·~ · <·O Jl tral't in Y<• nto ri <'' an<l H<· COl lll ts r <'cr intbl t• l' <'CJllirecl 

in t' l'ras in g· in\·c·sh lll 'l lts of <·ash , 110 t on ly as a t'<' !-mH nf in e rt•Hsr <l Yolnm e. 
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but also of the change in payment terms on government contracts. 
Industry investment in inventories (see table page 70) increased from 
$875 million in 1956 to $948 million at the end of 1957. Cash tied up in 
receivables increased from $594 million in 1956 to $792 million in 1957. 

The substantial and increasing Air Force and Navy Bureau of Aero­
nautics delays in definitizing contractual documents in 1957, while not 
expressed Department of Defense policy, were an additional cause of 
increasing investment of contractor funds. These delays have held up 
invoicing of amounts due, with the result that substantial amounts of 
contractor funds have been tied up for extended periods of time. 

Because of the long period of time required to design and manufac­
ture aircraft and missiles, the tremendous amount of in-process inven­
tory, and the highly specialized ann changing product requirements of 
a customer, aircraft and missile manufacturing can only be done under 
contract, the terms and specifications of which are agreed upon before 
work is begun. 

The industry is capitalized to meet these requirements in the most 
efficient and conservative manner. This requires, among other things, 
that the capitalization of the companies: (1) provide the liquidity neces­
sary to justify a relatively high level of mercantile and bank credit, 
(2) furnish the working capital and financial strength to support a 
high level of sales and yet, {3) avoid the costly burden of over-capitaliza­
tion during the prolonged periods of low volume production. This need 
to avoid over-capitalization in this industry where the volume of any 
particular company fluctuates widPly over a period of years is an 
extremely important one. Over-capitalization played an important part 
in the wholesale bankruptcies in the aviation industry following World 
War I. Of the 17 companies that were producing aircraft and aircraft 
engines in 1918, all of them had gone through bankruptcy or drastic re­
organization prior to 1926. 

EXPENDITURES OF 12 MA.JOR AIRFRAME COMPANIES 

UNDER Mn,ITARY CoNTRACTS, 1957 
(Dollar Figures in Billions) 

TOTAL 

Purchases from Small Business ..... . 
Purchases from Large Business ..... . 
Overhead, Payroll, Etc. . ........... . 

Source: 1 

Dollars 

$5.3 

1.0 
2.1 
2.2 

Percent 

100.0 

20.0 
39.0 
41.0 
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NET PROFIT AS PERCENT OF SALES 
1957 

~ 7.9 

NON FERROUS METALS 

~ 9. 7 

PETROLEUM PRODUCTS 

8 5.7 

AUTOS AND TRUCKS 

~ 4.4 

RAILWAY EQUIPMENT 

~ 7. 4 

IRON AND STEEL 

AIRCRAFT AND PARTS 

5.9 

All MANUFACTURING 
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BALANCE SHEET ColllPARISONS, 12 MAJOR AIRFRAME ColllPANIES 
1951 TO DATE 

(Thousands of Dollars) 

1952 1953 1954 1955 1956 

Assets 
Current assets: 
Cash $ 216,470 $ 261,932 $ 295,365 $ 295,506 $ 311,572 
Securities 5,613 5,478 26,437 29,372 -
Receivables 479,506 526,400 461,910 463,848 594,247 
Inventories 531,020 583,923 592,056 638,208 874,550 
Miscellaneous 18,569 27,467 12,934 23,040 31,329 

Total current assets $1,251,178 $1,405,200 $1,388,702 $1,449,974 $1,811,698 

Total net plant 154,010 166,077 186,406 214,077 309,984 

Investments 9,531 9,208 6,278 5,679 5,820 
Development, etc., 
expenses 1,780 2,202 - - -

1957 

$ 233,296 
-

792,013 
947,721 
40,896 

$2,013,926 

431,453 

5,842 

-
Deferred charges 

11,932 13,644 19,731 19,410 22,604 ~ 30,119 
Miscellaneous 7,285 

Total assets $1,428,431 $1,596,331 $1,601,117 $1,689,140 $2,150,106 $2,488,625 

Liabilities 
Current liabilities: 
Payables $ 541,006 $ 544,162 $ 396,217 $ 375,822 635,018 874,69~ 

Accruals-taxes-
renegotiation-
refunds due U. S. 297,102 406,906 409,039 375,642 347,620 335,246 

Advances-contracts 
deposits 91,550 92,540 121,403 127,246 176,468 126,525 

Reserve 3,618 3,458 8,851 12,317 5,078' 4,800 
Miscellaneous 9,577 8,347 11,112 13,509 27,315 31,303 

Total current 
liabilities $ 942,853 $1,055,413 $ 946,622 $ 904,536 $1,191,499 $1,372,567 

Bank loans, etc. 30,763 8,648 8,589 36,756 73,690 127,804 
Contingeney reserve 500 - - - - -
Capital stock 94,831 95,460 125,706 135,499 168,391 178,606 
Capital (paid) surplus 68,927 77,181 100,331 110,216 162,056 164,283 
Earned surplus 283,366 353,885 415,443 495,861 548,971 638,418 
Miscellaneous 7,191 5,744 4,426 6,272 5,499 6,947 

Total liabilities $1,428,4311 t1.596,331 $1,601,117 $1,689,140 $2,150,106 $2,488,625 
-----

Net current assets $ 308,325 $ 349,787 $ 442,080 $ 54f 38 $ 620,199 $ 641,359 

Sourre: 1 
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INCOME AccouNTs, 12 l\IAJOR AIRFRAME CoMPANIES, 1937 TO DATE 

( l\Iillions of Dollars) 

Year Net Sales 

1937 $ 61.8 
1938 88.5 
1939 141.0 
1940 247.4 
1941 812.6 

1942 2,788.9 
1943 5,209.0 
1944 5,766.3 
1945 3,965.3 
1946 519.0 

1947 545.0 
1948 843.4 
1949 1,131.7 
1950 1,388.2 
1951 1,979.3 

1952 3,731.1 
1953 5,120.1 
1954 4,926.8 
1955 5,188.1 
1956 5,637.1 
1957 6,912.7 

0 Subject to renegotiation. 
•• Oredit. 
Figures in parentheses indicate loss. 
Sonr{'e: 1 

Total Income 

$ 3.6 
10.1 
19.1 
45.1 

168.7 

341.8 
429.8 
322.1 
215.1 
(37.0) 

(115.4) 
24.2 
57.8 

111.1 
98.9 

220.5 
317.1 
371.0 
370.7 
328.1 
346.8 

Total Federal 
Net Profit Taxes, net 

$ 1.3 $ 2.3 
2.1 8.0 
4.5 14.6 

13.3 31.8 
108.6 60.1 

281.2 60.6 
357.0 72.8 
263.5 58.6 
147.7 67.4 

26.3". (10.7) 

73.5". (41.9) 
21.8 2.4 
21.7 36.1 
48.5 62.6 
68.0 30.9 

138.8 81.7 
200.5 116.6" 
188.4 182.6" 
191.9 178.8" 
171.6 156.5" 
180.4 166.4" 

71 

As is common with all eontracting- industries, the customer must 
pay for the work being done on his account as it reaches the various 
stages of completion. This is partieularly necessary in any industry 
working on a contract basis that is manufacturing, in relatiwly large 
quantities, exeeptionally high unit c•ost procltwts with a 16- to 30-month 
manufacturing cycle. 

By paying for the work as it progresses, the eontract buyer avoids 
paying in one form or anotlwr any carrying Pharges on the substantial 
amount of additional capitalization that "·ould be required by the eon­
tractor to finance the work throughout thP entire manufacturing cycle. 
During prolong·pd JWriods of low.volume proclnetion, thrse carrying 
c·hargrs wonld hr an rxtrPill<'ly c·ostly hnrclPII. 
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SELECTEl> l\lAJOit DEFE~SE CuNTHAt:Tuus 

(Listed by rank according tu net value of military 
prime contracts awarded, 1950-1957) 

July 1, 1950 Jan.1,1955 
to to 

June 30, 1957 June30,1957 

U. S. ToTAL, ALL CoNTRACTS, 
(in Billions) $159.5 $ 44.8 

CoMPANY PERCENT OF TOTAL 

20 Largest Defense Contractors 
General Motors .........•......... 

"Boeing Airplane ................. . 
United Aircraft" ................. . 
General Electric ................. . 
General Dynamics" ............... . 

'"North American Aviation ......... . 
"Douglas Aircraft ...............•.. 
0 Lockheed Aircraft ................ . 
American Telephone & Telegraph .. . 
Curtiss-Wright" .................. . 

0 Republic Aviation ................ . 
Ford Motor ...................... . 
Chrysler ...................... . 
Sperry Rand" ................... . 
Bendix Aviation ................. . 

"Martin .......................... . 
0 McDonnell Aircraft .............. . 
Westinghouse ................... . 

'"Grumman Aircraft ............... . 
'"Northrop Aircraft ............... . 

Other Selected Major Contractors 
"'Fairchild .....................•.• 
"'Bell Aircraft .................... . 
"Chance Vought .................. . 

N.A.-Not Available. 

4.5 
4.4 
3.7 
3.5 
3.2 
2.9 
2.9 
2.5 
1.9 
1.6 
1.6 
1.5 
1.4 
1.1 
1.1 
1.1 
1.0 

.9 

.9 

.8 

.5 

.4 

* Listed among the 12 major airframe manufacturers. 
E Estimate. 

1.3 
4.3 
4.4° 
4.3 
5.3 
4.1 
1.9 
2.7 
3.0 
1.5 

.9 
1.7 
0.3 
1.0 
1.2 
1.7 
1.8 

.6 

.9 

.8 

.3 

.4 
1.0 

• Major change in corporate composition or product during the 1· 1o<l. 
b Does not include Chance Vought. 
Sources: 19, 43 

World 
War II 

$193.3E 

7.9 
1.5 
2.2 
1.9 
a 

1.6 
2.5 
1.9 
1.5 
4.r 

.7 
3.0 
1.9 

.9" 
1.1 
1.3 

N.A. 
.8 
.8 
.1 

.2 

.7 
a 



FINANCE 

FINANCIAL RATios, 12 MAJOR AIRFRAME CoMPANIES 
1937 TO DATE 

Net Federal 
Year Taxes as Percent 

of Total Income 

1937 26.5 
1938 21.9 
1939 19.8 
1940 26.9 
1941 59.5 
1942 72.6 
1943 72.0 
1944 71.7 
1945 57.5 
1946 Not applicable 
1947 Not applicable 
1948 82.3 
1949 37.5 
1950 43.7 
1951 68.6 
1952 62.9 
1953" 63.2 
1954" 50.8 
1955° 51.8 
1956" 52.3 
1957° 52.0 

Figures in parentheses indicate net loss as a percent of sales. 
a Subject to renegotiation. 
Source: 1 

Industry 

Nonferrous Metals 
Petroleum Products 
Autos and Trucks 
Railway Equipment 
Iron and Steel 

AIRCRAFT AND PARTS 

Total Manufacturing 

0 Subject to renegotiation. 
Source: 26 

NET PROFIT AS PERCENT OF SALES, 
Seven Selected Industries, 

1952 TO DATE 
(.After Taxes) 

1952 1953 1954 1955 

7.7 6.9 7.3 9.5 
10.5 10.6 10.7 10.6 

5.5 4.4 6.4 7.4 
3.8 3.3 4.1 4.7 
5.0 5.7 6.0 7.8 

2.4" 2.4 3.8" 3.9" 

5.4 5.3 5.9 6.7 
-

Net Profit 
as Percent 
of Sales 

3.7 
9.1 

10.3 
12.9 

7.4 
2.2 
1.4 
1.0 
1.7 

(2.1) 
(7.7) 
0.3 
3.2 
4.5 
1.6 
2.2 
2.3 
3.7 
3.4 
2.8 
2.4 

1956 

10.5 
10.4 

5.7 
4.4 
7.2 

3.4" 

6.0 

73 

1957 

7.9 
9.7 
5.7 
4.4 
7.4 

3.0" 

5.9 
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CoMPOSITION OF CuRRENT AssETs, 1937 TO DATE, 12 MAJOR AIRFRAME CoMPANIES 

(In Percent of Total) 

Total 
Cash and Year Current Inventories Receivables Miscellaneous 

Assets Securities 

1937 100.0 17.6 35.2 46.6 .6 
1938 100.0 35.1 33.8 30.3 .8 
1939 100.0 37.9 48.9 13.1 .1 
1940 100.0 46.4 35.7 12.2 5.7 
1941 100.0 23.2 52.3 24.4 .1 

1942 100.0 25.1 33.8 40.9 
' 

.2 
1943 100.0 27.6 25.5 45.9 1.0 
1944 100.0 26.7 22.7 49.1 1.5 
1945 100.0 34.1 13.7 48.9 3.3 
1946 100.0 32.9 43.8 23.2 .1 

1947 100.0 18.6 54.9 25.6 .9 
1948 100.0 23.9 40.1 35.3 .7 
1949 100.0 26.8 41.6 30.5 1.1 
1950 100.0 23.3 36.2 39.6 .9 
1951 100.0 18.4 40.8 39.4 1.4 

1952 100.0 17.8 42.4 38.3 1.5 
1953 100.0 19.0 41.6 37.5 1.9 
1954 100.0 23.1 42.6 33.3 1.0 
1955 100.0 22.4 44.0 32.0 1.6 
1956 100.0 17.2 48.3 32.8 1.7 
1957 100.0 11.6 47.1 39.3 2.0 

Source: 1 

I 
I 



General Aviation 

Gen eral aYiation- all civil Hying: exeept that p er fo rm ed by t he a ir­
lines-now has a n adin fleet of more than 65,000 a ircra ft, and during 
<·a lenclar y eat· 1957 an:ountrd fo r more than 10 million fl~ ·ing hours. 
About one-half of th ese flyin~· h o ur~ wer e r eco rded b.Y the more than 

20,000 g-eneral aviation aircraft used fo r business. 
In 1932, appr ox imately 3,058 g-enrral aYia tion a ircraft , " ·ith a r etail 

ntlue of *:35 mill io n , wer e' sold . In 1957, 6,11 8 nnits \YOI't h app roxi­
mately *] 25 m i 11 ion were d eli ,·e recl. During t he sa me :five-ye<l r p eri od, 
g-P nera l a\·iati on OJ.Wrators took <leli '.·<' r.' · of about 3,300 small multi­
e ng·ine aircraft , nearly hYil' e t"lw untnber of mnlti-Png in e aireraft 
op prate cl b,,- th e airlin Ps. 

Th e ge neral ;nia t ion fl ed indnc1 Ps almost <-'H r~· typ e of l' ivil aircraft 
f rom t h e sma ll Pst si ng le-e n g- in e pIa Il l' to Ia r~· e multi-ett g- i n rd tra nsport 
types id enti ea l to those in a il'iin e usE'. lts fl 0e t units a re u sed fo r bns inPss 
put·posps, fo r indus tT,r, in H)!'l'i l' ultnn• , as air taxis, :fo r air cargo a nd 
s]Wl'ia l l' ha rh•r pn q wsPs, fo r i nst rud ion , for geo ph,n; ica l r esl'arl'h , 
snt·vey and patrol anrl, of c· oursl' , for non-bns itt Pss ]Wrsonal nsr. ClL• ncral 
a in·raft· arP now utili zc•cl in a lmost ('\'PI'.\' fit •lcl ot' husitl<'SS <lll<l itl<lnstr,\'. 

75 
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UTILITY PRODUCTION OF C1nr, Ami'Tu\N~:s 

1937-1945, by Number of Engines and Places 

TOTAL 
By Number of Engines Landplanes, by Place 

Year PRODUCTION Single Multi 1-2 3-5 Over 5 

1937 2,289° 2,171 118 1,668 460 105 
1938 1,823 1,770 53 1,487 258 42 
1940 6,785 6,562 167 5,527 1,031 140 
1945 2,047 1,946 101 1,929 17 73 

1946 to Date, by Type of Use and Number of Places 

TOTAL 
By Type of Use By Place 

Year PRODUCTION Generalb Transports 1-2 3-5 Over 5 

1946 35,001 34,568 433 30,766 3,802 433 
1948 7,302 7,039 263 3,302 3,737 263 
1950 3,520 3,391 129 1,029 2,362 129 
1951 2,477 2,279 198 614 1,661 202 
1952 3,509 3,057 452 453 

3,056 
1953 4,134 3,825 309 3,822 312 
1954 3,389 3,098 291 2,982 407 
1955 4,820 4,575 245 3,586 448 
1956 7,205 6,778 427 6,505 700 
1957 6,656 6,119 537 5,872 784 

N.A.-Not available. 
0 Civil airplane production shown here differs from that on pp 8 & 9. Recent CAA revision 

of total civil airplane production not yet carried through all breakdowns. 
b The "General" category conforms closely to the total shipments figures of "Utility Aircraft" 

on the following tables. 
Sources: 10, 16 

The 65,000 aircraft comprising general aviation is forty times larger 
than the combined scheduled airline fleets of the nation; and general 
aviation currently flies at a rate of 10 million annual hours, which is 
three times more annual hours than are now flown by the nation's 
commercial carriers. 

Experience has taught most of those close to general aviation that it 
has been at best poorly understood and that its present-day size and 
ever-growing economic importance has been lit1 known. But the 
potentials which lie in general aviation are almost unlimited, and the 
surface of that potential has hardly been scratched. 

General aviation is a large and important factor in the total aviation 
picture today. Roth its magnitude and importanee will increase in the 
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future. In 1956, some 200,000 pilots flew 58,000 active general aviation 
aircraft ten million hours: 4,600,000 of these hours were for business 
transportation; passenger or cargo for hire accounted for 610,000 hours; 
patrol and survey flying reached 750,000 hours; instruction and 
miscellaneous flying, including agricultural aviation, utilized 2,100,000 
hours. These various categories thus account for almost 80 per cent of 
general aircraft flying hours in 1956. The balance were for non-business 
personal-reasons. Official figures covering 1957 flying-hour activities are 
not yet available, but there is ample evidence that the trend is con­
tinuing its upward climb. 

ANNUAL SHIP.l\IENTS OF UTILITY AIRCRAFT, 1947 TO DATE" 

(As reported to Aircraft Industries Association by selected manufacturers) 

Aero All Other 
Year TOTAL Design Beech Cessna Piper Manufacturers 

Nu.!IIBER 

1947 15,594 -- 1,288 2,390 3,464 8,452 
1948 7,037 - 746 1,631 1,479 3,181 
1949 3,405 - 341 857 1,278 929 
1950 3,386 - 489 1,134 1,108 655 
1951 2,302 - 429 551 1,081 241 
1952 3,058 39 414 1,373 1,161 71 

1953 3,788 69 375 1,434 1,839 71 
1954 3,071 67 579 1,200 1,191 34 
1955 4,434 72 680 1,746 1,870 66 
1956 6,738 154 724 3,235 2,329 296 
1957 6,118 139 788 2,489 2,300 402 

lV!ANUFACTURERS NET BILLING PRICE (Niillion Dollars} 

1947 $ 58.1 - $13.4 $ 6.0 $ 7.7 $30.9 
1948 32.4 - 10.1 6.8 3.1 12.4 
1949 17.7 - 6.2 4.5 3.2 3.9 
1950 19.2 - 6.5 5.5 3.1 4.1 
1951 16.9 - 7.7 3.6 3.9 1.7 
1952 26.2 $ 2.0 9.9 9.2 4.9 0.2 

1953 34.5 4.3 9.5 12.1 8.3 0.3 
1954 43.5 4.5 20.1 10.7 8.1 0.1 
1955 68.3 5.1 24.9 21.9 16.0 0.4 
1956 103.8 11.2 28.8 38.5 23.5 1.8 
1957 99.7 9.9 32.1 31.0 23.3 3.4 

• The figures shown here mny vnry from CAA figures hc<'nuse they are based on reports by 
soleded mnnufndu rers only. 

Source: 1 
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AVIATIOX FAC'TS A~D FIGURES, 1958 

A Mudy of the P>'hno.·y ''"''PO'e of ai,·e..aft u.sage by type of owne.·s 
places l>eav.v empha.sis on business " "- 1'he field of busi'"·" h·anspo,·ta­
tion seeming ly affords th e g ••eatest "'"''"mic •·e'"m·ces to pcu·ehasc and 
operate aimaft B eca use the." a ic·e>·aft a.·e "''" ''ally flown nw,·c hom·.s 
than the ovec-a l! avecage of th e Heot, they geue,·ate a g •·ea tec land tha n 
might be expected on av iation fac ili t ie.s. R osiness '"" utiti 'Od only 
abo ut a m illion hou, -. · ten yea.·s ago_ 1'he •·ate today is in exe-c." of five mi ll ion. 

Genecal a •·iat ion 's fleet is "·idely d ispee·sed th.-oughoo t th e na tion , 
but the,·e is a ma d;ed teode ocy fm- a h·plances to be own ecl a nd based iu 
"'"'e popu la ted aewm_ ~Io.-e than 60 P•••· cent of the total fl eet is based 
in less than 10 pee •·en t of the Statc.s' co unties. S imila ,r_.., geneo·al fl y ing 
al.so tends to co inc-ide with • •·ea.s of J>npn/ation coneent.·atiou. 

As a r·e.sul t, these segrneu ts of the nation '.s flyin~ pop ula tion ace 
vita lly '"'"'''-ne<l with a i •·way, moUe.·nizntion. Without it, f •·eedom of 
movement to a nd h om the nation's a i•·por·t, anu th •·ong h the vaat a ir· 
.spa,, whi.-1, li<·.s o•·er ou•· head.s w·iJJ beco me i•>ccea.sing ly inhibited and 
curta iled. 1'h ;, will a l.so ea u.se ·'"ious e<onom ie ha nn to t he bu., ;nen.<, 
indu.st.-ia / a nd agci,-nit •n·al liS>' ,._, who have foo nd t hHt g<• neca J a viotioo 

is th e modecn tool wh ic-h ~iven a I hi •·d dim ension to ->e i ,. '" ti ,. it ie.s a nd 
g r·eat /y enhau ces t l>e ic e ffl ei>'O<·y nrn) r •·od •n·th· it_v- , fa<-tm- " ·hieh, once 
irwn•·ro •·ated into a bu,iness " ''" 'Wise bec·omes a n e.ssential. 

The fl eet of """"•/ av i.tion is w·pJJ equipped to opecate on th e 
a i ,. " ·nJ ·.s of t h ,, on lion n n cle,- tJ n· i nat.· n wen t Hight •·egn l a ""'" of th e 

-



GE:\ERAL AVIA'l'IO:\" 79 

Ci Yi L A eruna n ti cs ~\elm i 11 istra ti on, knom1 i u av ia t ion parlance as 
" TFR." and to main ta in adequate commu nicat ion \ri th the g round. 
F ew peop le, cYen ma ny in aY iat ion, a re a\\·are of t his fad . The larger 
tnwsport-type aircraft u t ilize d principally fo r executiYe and business 
p urposes, and most sma ll t\rins, are lpli t e completely equipped ; an d 
a lmost 100 per cen t of t hi s fl eet is capable of operating under CA.A-IFH 
co nditions. In addition , a g reat dea l of other equipment is aYailable in 
sueh a ircraft. This is also true to a lesser deg ree in a very large number 
of sing·le-eng in ecl aircraft. 

I n 1956, about 2:3 ,500 of t he 200,000 pil ots flying the ge neral aYiation 
fl eet had inst rum en t ratin gs. This uumbPr is g ro\rin g. 1 n fac t, the C \ A 
in th e firs t nin e months of 1 !)57 sto red more than 115,000 wri tten stu­
de nt pil ot examinations. Th r.' · han noted that this is a IIHlrkecl up trend 
over what h as been occ nrrin g in re•:ent yea rs. As more pi lots acquire 
pri vate li tenses, in e: r easingly more go on to obtain higher ratings so as 
to obtain fu ll er ntilit~· from t lw airtraft tl1e~ · find to be :;o useful. 

The eYer -g rowing· numbr r of p ri n1te pi lots emphasizes the gr eat 
impor ta nce or t here br in g a · ' fl oo r '' to th e eontrollrcl air spate. This 
means a r easo nable altitude br low \rhieh thr re would be r elative frer­
dom or mov emcn t, assuming of con rse r easonable conclit ions of visibility. 

WEST OF MISSISSIPPI 

.. ONE THIRD OF ALL 
" PEOPLE IN UNITED STATES 

~ONE HALF OF All I ACTIVE CIVIL AIRCRAFT 
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Said another way, this would mean that the aircraft capable of high 
performance and full control could be kept separated from those which 
would be operating under what general aviation pilots call a ''see and 
be seen" basis, without unduly penalizing the typical air transport and 
military movement accomplished under positive control, and the typical 
itinerant cross-country movement of the non professional pilot. 

Another important need is for flexibility in the traffic control system 
of the future. It is obvious that a complex system will be needed to 
handle the heavy concentrations of the various types of mixed traffic in 
the major hubs and along the more congested civil airways of the nation. 

As of January 1 

1928 •..••••.•••••• 
1932 ..•..••..••••• 
1935 ••.•..•.••..•• 
1941 •..•••.•••..•• 
1951 ••......•.•••. 
1952 ....•....•.•.. 
1955 ..••....•..... 
1956 ..•.....•••.•• 
1957 .••••.•••••••• 

N.A.-Not available. 
EEstimate. 
Source: 16 

CIVIL AIRCRAFT, 1928 TO DATE 

TOTAL Active 

2,740 N.A. 
10,680 N.A. 

8,322 N.A. 
26,013 N.A. 
92,809 60,921 
88,545 54,039 
92,067 58,994 
85,320 60,432 
87,531 64,688 

Inactive 

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

31,888 
34,506 
33,073 
24,888 
22,843 

LANDING Ams TO AIR NAVIGATION, 1941 TO DATE 

December 31 Instrument Precision Airport Surveillance 
Landing Systems Approach Radar Radar 

1941 1 - -
1946 31 - -
1951 97 10 10 
1952 120 10 10 
1953 143 10 17 
1954 153 10 28 
1955 157 10 31 
1956 160 10 40 
1957 165 10 42 

Source: 16 
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UrJLITY AIRCRAFT, FAC'TORY SHIPMENTS, 1957 

(As reported to Aircraft Industries Association by selected manufacturers) 

Manufacturer 
and 

Model 

Aero Design . . . . ..... . . . 
Model 560A, E . . .... . . 
:Model 680 . . ... . . ... . . 

Beech . .. . .... . ... . . ... . 
Bonanza ......... ... . . 
Model D18S .. ..... . . . . 
Model E18 ... . .. . . .. . . 
Twin Bonanza . . ...... . 
B-45 ..... .. . . ....... . 
95 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Call Air .. .. ... . .. . ... . . 
Model A4 .. . . . .. . .... . 

Cessna . ... . ... . ....... . 
170B .. . . ... . . ... . .. . . 
172 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

180 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

182 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

195 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

310 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

310B .. ...... . . . . . ... . 
L-19b . .. . . . . ... . . . . . . . 

Champion . .. . . . .. . . . . .. . 
Model 7EC . .. . . ... .. . 
Model 7FC ... . . ... . . . 

Helio . . . . ... . . ...... . . . 
H 391B . . . .. . .. . ... . . 
H392 ... ...... . ..... . 

:Mooney .. . ... .. . .. ..... . 
Mark 20 . ... . . . ..... . . 

Piper ... .. .. . . .. . . .... . 
Super Cub . . . . ... .... . 
Tri Pacer . . ... .... . . . . 
Apache . ... .. . .. . ... . . 

Taylorcraft . .. .... ..... . 
Model20 . . . . ...... ... . 

TOTAL 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Complete Aircraft" 
Number 

139 

788 

33 

2,489 

217 

33 

107 

2,300 

12 

6,118 

34 
105 

515 
7 

110 
108 

39 
9 

33 

36 
939 
438 
835 

1 
82 
68 
90 

110 
107 

32 
1 

107 

799 
1,101 

400 

12 

Manufacturers Net 
Billing Price 

(Thousands of Dollars) 

$ 9,914 

32,110 

204 

30,988 

1,045 

874 

1,095 

23,294 

128 

$99,652 

a Exclud es aircraft s h ipped to th e mi litary , heli copters nnd g li ders. 

'' 90 LJ G's were sold t.o tho French Gove rnm ent. Sin ce lhe snlc wu s not mnd e through t.he U. S. 
~1ili tury Services it is cons id e red a c ivilian trans action. 

NOTE: 'rh e fi g-ures shown he re ma y vnry from CAA fi g ures becn.use th ey are bas ed on selec ted 
r eports only. 

Source : 1 
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CIVIL AIRCRAFT BY STATES, JANUARY 1, 1956 

State Total Activel In- State Total 
active 

------
TOTAL 85,320 60,432 24,888 

----
Alabama .......... 668 468 200 Nebraska ....... 1,565 
}Uizona ........... 1,174 780 394 Nevada ........ 444 
Arkansas •......... 1,018 680 338 New Hampshire. 203 
California ......... 9,926 6,766 3,160 New Jersey ..... 1,789 
Colorado .......... 1,168 852 316 New Mexico .... 780 

Connecticut ....... 664 469 195 New York ...... 4,255 
Delaware ......... 224 156 68 North Carolina .. 1,526 
District of Colum- North Dakota •.. 974 

bia ............. 446 331 115 Ohio ........... 4,115 
Florida ........... 2,458 1,442 1,016 Oklahoma ...... 1,812 
Georgia ........... 1,121 766 355 Oregon ......... 1,619 

Idaho ............. 802 631 171 Pennsylvania ... 3,388 
Illinois ............ 4,741 3,487 1,254 Rhode Island ... 184 
Indiana ........... 2,538 1,834 704 South Carolina .. 509 
Iowa ............. 1,966 1,629 3371 South Dakota ... 992 
Kansas ........... 2,200 1,641 559 Tennessee ...... 845 

Kentucky ......... 641 455 186 Texas .......... 6,617 
Louisiana ......... 1,326 863 463 Utah ........... 484 
Maine ............ 434 314 120 Vermont ....... 149 
Maryland ......... 799 551 248 Virginia ........ 1,075 
Massachusetts ..... 1,295 877 418 Washington ..... 2,219 

Michigan ......... 3,611 2,625 986 West Virginia ... 507 
Minnesota ........ 2,220 1,675 545 Wisconsin ...... 1,689 
Mississippi. ....... 867 559 308 Wyoming ....... 477 
Missouri .......... 1,965 1,498 467 Territories and 
Montana .......... 1,123 868 255 Foreign ...... 1,708 

Source: 16 

Active 

--

1,231 
307 
135 

1,199 
534 

2,969 
1,055 

625 
2,904 
1,311 
1,176 

2,413 
133 
361 
769 
585 

4,703 
355 
90 

687 
1,587 

336 
1,255 

360 

1,135 

In-
activ e 

3B .f 
7 
8 

1B 
(j 

591 
24 6 

1,2S (j 
1 
) 

47 
34! 

1,21 1 
1 
;J 

50 
44: 

97. f) 
1 
8 
3 
0 

5 
14 
22; 
26 

1,91 
12 

5 
38 
63 

4 
9 
9 
8 
2 

171 
43 
11 

4 
7 

57 3 
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CIVIL AIRCRAFTG, BY YEAR OF MANUFACTURE 

As Oio' JANUARY 1, 1957 • 

Year Number Percent of Total 
of 

Manufacture 85,320 100.0 

Prior to 1945 23,652 27.7 
1945 1,157 1.3 

1946 1,606 1.9 
1947 24,342 28.5 
1948 10,283 12.1 
1949 5,102 6.0 
1950 2,558 3.0 

1951 2,729 3.2 
1952 1,786 2.1 
1953 2,734 3.2 
1954 3,255 3.8 
1955 2,613 3.1 
1956 I 3,503 4.1 

a Number of civil aircraft, active and inactive. commercial transport and utility, recorded with 
Civil Aeronautics Administration. 

Source: 16 

HOURS FLOWN BY UTILITY AIRCRAFT, 1931 TO DATE 

Instructional Commercial a Businessb 
Pleasure, 

TOTAL etc. 
Calendar (Thousands 

Year of Hours) Hours Per- Hours Per- Hours Per- Hours Per-
OOO's cent OOO's cent OOO's cent OOO's cent 

---------------
1931 1,083 307 28.3 281 25.9 152 14.1 343 31.7 
1941 4,460 2,816 63.1 511 11.5 250 5.6 883 19.8 
1951 8,451 1,902 22.5 1,584 18.8 2,950 34.9 2,015 23.8 
1952 8,186 1,503 18.4 1,727 21.1 3,124< 38.2 1,832 22.3 
1953 8,527 1,248 15.0 1,649 19.0 3,626 42.0 2,004 24.0 
1954 8,963 1,292 14.4 1,829 20.4 3,875 43.2 1,967 22.0 
1955 9,500E 1,275 13.4 1,950 20.5 4,300 45.3 1,975 20.8 
1956 10,000E N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 

a Includes contract, industrial, and commercial agricultural flying. 
• Includes flying for corporate or executive purposes as well as flying on personal busini!!IS 
• Company Business 2.1 million hours; Individual Business 1.0 million hours. 
E Estimate. 
N.A. Not avnilnhle. 
Sources: 1, 15 
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CEwrrFI CATED CrvrL Prr.o·rs, S'l'UDEN'l' PrLO'l'S AND FLYING ScH OOLs, 1927 ·ro DA'l'E 

Certificated Airplane Pilots 
As of De-
cember 31 

TOTAL Airline Commercial Private 
PILOTS Transport 

1927 1,572 a N.A. N.A. 
1930 15,280 a 7,843 7,433 
193\) 14,805 736 7,362 6,707 
1940 69,829 1,431 18,791 49,607 
1945 296,895 5,815 162,873 128,207 

1951 580,574 10,813 197,900 371 ,861 
1952 581,218 11,357 193 ,575 376,286 
1953 585,974 12,757 195,363 377,854 
1954 613 ,695 13,341 201,441 398,913 
1955 643 ,201 13 ,700 211,142 418 ,359 
1956 N.A. N.A. N.A. N .A. 

N.A.-Not available. 
a Airline T ran sport Rating became effec tive May 5 , 19 32 . 
Sour<· eR : 3, 16 

Student Certified 
Pilot Civil 

Approvals Flying 
During Schools 
Year 

545 -
18,398 39 
14,572 24 

110,938 749 
77,188 964 

45 ,003 1,625 
30,537 1,280 
37,397 1,093 
43,393 1 ,035 
44,354 902 
N.A. 809 
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Ams TO Am NAVIGATION, 1926 TO DATE 

Civil Airways Radio Range Federally Air Com-
Mileage Stations Non- Operated Traffic Traffic bined direc- Control Facilities Com- Sta-tional Dec. 

Radio 
muni- tion 

31 Con- Direct Low and Very cations Tow-
Medium High Be a- Airport Airway Sys-trolled VOR ers 

Fre- Fre- cons Towers Centers tems Airways Airways 
quency quency 

--- --
1926 2,041 - - - - - - - -
1931 17,152 - 47 - 46 - - - -
1936 22,245 - 146 - 57 - - 203 -
1941 36,062 - 323 8 48 - 14 415 -
1946 44,145 - 364 50 74 115 29 397 -

1951 74,424 - 375 385 152 157 31 427 34 
1953 72,097 54,490 368 392 181 115 31 395 53 
1954 69,359 64,995 346 403 170 104 31 376 70 
1955 67,770 81,209 344 424 175 100 31 364 75 
1956 67,783 90,268 342 441 180 103 32 358 79 
1957 64,817 104,484 332 482 185 110 33 356 81 

Sources: 3, 16 

PUBLIC AIRPORTS BY LENGTH OF RUNWAY AND REGION, JANUARY 1, 1957 

Airports by Length of Runway 
(in feet) 

Region TOTAL 
0- 3,000- 3,500- 4,200- 5,000- 5,900- 7,000-

2,999 3,499 4,199 4,999 5,899 6,999 &over 
--- -----------------

TOTAl, ............. 2,798 1,229 363 389 203 346 92 176 
-- ----· ----------

New England •...•. 120 59 3 26 12 11 2 7 
Middle Atlantic •.••. 299 193 36 24 13 21 3 9 
East North Central.. 538 305 90 71 20 32 7 13 
West North Central. 441 226 70 62 21 29 10 23 
South Atlantic ...... 329 115 43 39 27 76 6 23 
East South Central .. 118 47 17 20 11 14 1 8 
West South Central. 341 107 46 67 36 45 18 22 
Mountain .•........ 301 51 23 50 36 70 27 44 
Pacific •..•••....•. 311 126 35 30 27 48 18 27 

Rource: 16 



Helicopters 

Th e firs t successful helicop ter in th e vVestern hernisph ere was made 
by Dr. I_!!·or S ikorsky at Br idgrport, Co nn ect ieut , in 193!1 . Durin g· \Vof'ld 
vVar II, th e heli eopter ga in ed _!!Teat favor with th e mi li ta ry a lt houg-h its 
use was r est ri cted la r g<>ly to li ght eme rgeney transport and a ir r eseue. 

On lVIarch 8, 1946, t he first commercia l heli eopter was cr l'tifieatecl by 
t he Civil Ae ronautics Adm inistration . lnl 9.J.7, th e Marin e Co rps form ed 
t"lw fir·st rx prrirrw nta l li <' li l·opt<·r sqm1dro11 to t<'st a 11 ('\1" t·omba t t f'e h ­
lliqu e. It worked. And a t hird clim r nsi on was added to amphibians 
assau lt- vP I" ti<·al la ndin gs. 

In 1947, the wo rld's fi r st se hedulec1 helico pte r mai l route was estab­
li sh rd to sr rve a 50-m il P racl ius of J.JOS Angt•lt•s. But it ren1 a iu ed for t hr 
K orean vVar to bring- in to sharp focus th e gTra t utility of th e hr licoptr r 
in mi li tary opP rat ions and 1 hf' gT f•a t po1 Pn1"ial of th e heli<·uph' r t·o <·ivi l 
avia tion . 

8() 
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Today, there are approximately 3,400 helicopters performing myriad 
tasks for the military, and its role in the military order of battle is firm. 
During fiscal 1959, budgetary estimates indicate that at least another 
350 helicopters of all types will become a part of the military helicopter 
fleet. 

Scheduled helicopter operations have also made great strides forward; 
145 per cent more passengers flew scheduled helicopters in 1957 than in 
1956, testifying to the growing popularity of the heliGopter. 

Serving the greater Los Angeles, Chicago, and New York areas, three 
helicopter airlines, operating 26 aircraft over 545 route miles, carried 
152,000 passengers in 1957, compa.red to 62,000 in 1956. Revenue pas­
sPnger-miles tabulated by these scheduled airlines totaled 3,273,000 in 
1957, an increase of 106 per cent over 1956. 

Largely through the introduction of additional and larger rotor-craft 
during the year, the helicopter airlines provided, in terms of seat-miles 
available, 126 per cent more servi<:e than in 1956. Helicopter air freight 
tonnage carried by the airlines also made a sharp g·ain in 1957 of almost 
100 per cent to 14,000 ton miles, while helicopter air express increased 
about 13 pPr cent during the same period. In addition, the helicopter 
airlines flew 91,000 ton miles of mail in 1957 for a two per cent gain 
over 1956. 

Nevertheless, despite its proven performance under extremely haz-

YPar TOT AI, 

1953 90 
Hlfi-l 126 
19fifi 144 
1 !lfiG 2:lfi 
1957 251 

Source: 1 

PRODUCTION OF COl\UlERCIAL HELICOPTERS 
(Number of Helicopters) 

1953 TO DATE 

B<>ll HillPr Sikorsky 

47 
St>ries 12-B 12-C S-55 S-58 

59 13 - 18 -
68 lfi - 4:l -
R-l 1-l - 41 5 

111 - 17 02 5fi 
132 - 21 38 60 
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ardous conditions during rescue operations of every conceivable type, 
the helicopter's expansion into nation-wide service for all towns and 
cities is hampered. A convenient and efficient air carrier of people and 
freight, the helicopter continues to be handicapped by a lack of general 
understanding by state and local officials as to its distinctive operational 
characteristics. All too often, the helicopter is considered merely as an 
''aircraft'' and confined, therefore, to the operating areas and restrictive 
regulations appliQable to the fixed-wing aircraft. 

In cities where these barriers haYe been hurdled through Civil Aero­
nautics Board certification of mail and passenger helicopter services­
New York, Chicago and Los Angeles-the fallacy of putting helicopters 
into a general category as "aircraft" has been exposed. Continuing 
expansion of services in these cities and plans for extension of areas 
served by those carriers should establish the case for helicopters. The 
Civil Aeronautics Board, on the record established in the three major 
city areas, must proceed promptly in awarding operating certificates in 
other parts of the country where scheduled helicopter passenger, mail 
and freight services await Board action. 

Significant developments in recent months have delineated the rising 
demand for helicopter services. For example, a report prepared by the 
group representing about 27 Chambers of Commerce and business groups 
in the San Francisco Bay area points to the existing three services­
New York, Chicago and Los Angeles-and contends that "the San Fran-

SALES .AND BaCKLOG OF Srx MAJoR HELICOPTER MANUFACTURERS 

1954 TO DATE 

(Millions of Dollars) 

Year TOTAL 

Sales 
1954 $307.4 
1955 333.5 
1956 ::J37.0 
1957 326.6 

Backlo.rJ 
1954 $677.8 
195!) 540.1 
19fi6 446.6 
1957 281.1 

a Includes spure parts, subcontracts, etc. 
Source: 1 

Military 

$202.6 
260.1 
283.6 
248.5 

$584.3 
469.0 
iJ79.7 
251.5 

Civil4 

$104.8 
73.4 
53.4 
78.1 

$ 93.5 
71.1 
66.9 
29.5 



Passen-
Year gers 

Carried 

1948 -
1950 -
1952 -
1953 1 
1954 9 

1955 28 
1956 62 
1957 152 

HELICOPTERS 

l-IELil'OPTER ScHEDULED AIRLINES 

Available Service and Utilization 
1948 TO DATE 

(In Thousands) 

Avail- Reve- Ton-
Reve-

Avail-nue 
able nue Mile Passen- able 
Ton- Ton- Load ger Seat-
Miles Miles Factor Miles Miles 
Flown Flown Percent Flown Flown 

-
108 28 25.93 - -
189 63 33.33 - -
181 75 41.44 - -
350 129 36.86 26 191 
388 152 39.18 183 716 

434 195 44.93 628 1,708 
567 277 49.03 1,588 3,561 

450 42.61 

89 

Passen- Reve-
ger nue 

Load Plane-
Factor Miles 
Percent Flown 

- 284 
- 668 
- 631 

13.61 1,006 
25.58 1,071 

36.77 1,148 
44.59 1,315 
40.66 1,056 3,273 8,049 1,604 

Source: 4 \ 

cisco Bay Area and other metropolitan areas, so desiring, should be per- ~~ 
mitted scheduled passenger and freight helicopter service.'' 

In another instance, A. S. Quinn, manager of Douglas Municipal Air­
port at Charlotte, N. C., in March, reported a move under way to have 
cities and towns within a 50-mile radius of Charlotte file for helicopter 
routes. To implement them, the city would turn a franchise over to an 
operator with the concurrence of the Civil Aeronautics Board. 

In Washington, dramatic demonstration of the helicopter's fast grow­
ing importance in the eyes of the nation is the fact that a proclamation 
was issued by the Commissioners of the District of Columbia setting 
apart the period of April13-20, 1958, as "Helicopter Week" in the 
nation's capital. 

Meanwhile, other striking evidence of an awakening official conscious­
ness of the potency of helicopter services is given in the following letter 
addressed to B. T.1. Whelan, Chairman of AIA 's Helicopter Council by 
Governor Averell Harriman, of New Ybrk. Under date of March 21, 
1958, Governor Harriman writes: 

''I have long been aware of the great potential that the heli­
copter has for providing rapid, short-haul air transportation for 
our New York State communities. 
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Year 

1948 
1950 
1952 
1953 
1954 

1955 
1956 

I 1957 
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TOTAL 

28 
63 
75 

129 
152 

195 
277 
450 

HELICOPTER ScHEUUI,~~n Ami,IXES 

Revenue Ton-Mile Traffic Carried 
1948 TO DATE 

(In Thousands) 

Passenger I u.s. 
Express Ton-Miles Mail 

- 28 -
- 63 -

0 75 - -
2 123 -

17 115 13 

60 96 31 
149 89 31 
309 I 91 35 

Freight 

-
-
-

2 
5 

5 
7 

14 

Excess 
Baggage 

-
-
-

2 
2 

3 
1 
1 

Source: 4 

"Two years ago, in 1956, I urged the mayors of our cities and 
larger villages to consider setting aside a centrally-located site in 
their respective areas to accommodate this new versatile vehicle. 

''Initially, these sites could provide facilities useful in time of 
emergency-such as during the floods of 1955 and, more recently, 
during a paralyzing blizzard in upstate New York. Ultimately, 
these ports could serve commercial helicopter operations close to 
the center of larger communities. 

"Our New York State Department of Commerce, through its 
Bureau of Aviation, has been working with municipalities in 
reviewing potential heliport sites. I am confident that, in time, 
we shall have a fine network of heliports designed to meet our 
short-haul air transportation requirements." 
Indication of the helicopter's future in the transport field came when 

evaluation in the New York area of a highly accurate pictorial naviga­
tion device for helicopters was instituted by E. R. Quesada, Chairman 
of the Airways Modernization Board and Assistant to President Eisen- I 
hower for Aviation. The evaluation operations are now under way. 

Mr. Quesada emphasized that the dramatie growth and potential of 
helicopter Qperations demands intensive effort to provide a~lPquate navi­
~ational and air traffic control capabilities for these aircraft. 

"The multi-engine helicopter is already here," he said, "and the 
multi-eng-ine tm·binc-powpred helic~opter, certifirated for TFH. operations, 



HELICOPTERS 91 

will be fi.Yin g in the ve r~· near futnre. If narigational aids are not to 
r estriet t he full u t ilization of th ese machin es, we must act now to deter­
mi ne optimum method s of navigat i0n and air traffic control." 

During th e experimental p eriod , New York A irways helicopter s will 
contin ne to operate in accorda nce with all appli cable r egulations of the 
Civil Aeronautics Admi nistrat ion and th e Civil Aeronautics Board. 
P rese nt standards of safety will be maintained d uring the experimental 
use of th e new equ ipment-. 'l'he mar.h in es carry two pilots, and observa­
ti on of the navig·ationa l display will not d istra ct th em from th eir regular 
clnt ies. 

lVIr. Qnrsatla sa id that th e program is solely conre rn :~d with specific 
hPli <·optl•r operations and has n o effect upon th e 1. S. Vortac s~·stem of 
a icls for g<•nrral a ir nav igational pu rposrs. Ther e is no r esear ch or devel­
opmr nt i nvolvP<'I; th e r mphasis is npo n rvalnat ion nmlr r exi stin g opera­
tion al eonclit-io ns. 

Tn the fi r ld of VTOT;:·:' a nd STOU·:"'\ mu ch intrrrst \nt.s aroused by 
a rreent statrment of ITug·o G. Sheridan, chief of th e airplane design 
srf't ion, Navy Bureau of Ae ronaut ie-:; in Januarv 1958. Mr. Shericlan ' . 
clefi nr cl 1h <' N"cl\',\' wrsion of a VTOT1 as the abi l it~r t·o take off and land 
\\·ith 7.<' 1'0 gTnll rl<l sprrtl and ch•a r· a GO-foot obshwl t• withi n !iO fret. 
STOT;, hr rkfi rH·tl as 1lw ab ilit ,\· to tcrkr off aml land ovr r a 50-foot 
nhstcwle in l rss than fl O() frrt. llr li roptr r marn1fa ct1rr·<'t'S a r r ro n<ln rt' in g 
<' XJWr in rt' nt al \rnrk in tht>sr fi <' l rls 11ndcr milita.r,r ron trart"s. 
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One of the major projects of the Aircraft Industries Association 
Helicopter Council is the production of a heliport design guide. Initial 
distribution of the publication was made April16-19 during the Annual 
Forum of the American Helicopter Society in Washington, D. C. Ten 
thousand additional copies will be sent to city, county and state officials, 
planning groups and others seeking guidance in preparing for the heli­
copter age. 
*Vertical takeoff and landing 
**Short takeoff and landing 

HELICOPTER CHARTER OPERATIONS AS OF APRIL 1958 

Helicopter operators .................................... . 
Number of helicopters .............................•...••. 
Hours flown ........................................•.•. 
Number of passengers ..........................•....••.. 
Heliports ...................................••..•••.. 

79 
455 

214,221 
541,782 

223 

NOTE: There are a total of 99 operators with 4 72 helicopters. Reports of operations were 
reeei ved from 7 9. 

Source: 1 

Year 

1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 

Source: 13 

U. 8. EXPORTS OF CIVIL HELICOPTERS 

1948 TO DATE 

Number Value in Thousands 

47 $1,933 
31 1,181 
38 984 
28 899 
37 1,411 
98 4,873 
74 4,044 
66 4,165 
55 3,658 

104 11,907 

j 

I 
1 
I 



H ELICOP'l'EH.S 

SEI>ECTED HELI COPTER CHARA C'l'ERI STI CS 

1958 

Commercial Company 
Des ignation 

Bell 47 Series 

204 

Cessna CH-lB 

Do map LZ 

Hiller 12 Series 

Kaman H -43" 

Sikorsky S-55 Series 

S-56 
S-58 

Vertol H-21A" 
44 

n N o ci vil des ignati on . 
Source : 1 

Number 
of 

Places 

2-4 

6 

2-4 

8 

3 

5 

12 

26 
20 

22 
15-19 

Horse-
Useful 

Range, Load 
power (pounds) :Miles 

178- 590- 200-
250 1185 238 
825 1953 200 

270 1000 290 

400 1950 380 

210- 763- 104-
250 920 205 

600 - -

600- 2250 400 
700 

4200 10310 100 
1525 5440 293 

1425 4730 -
1425 5420 287 

93 

Maxi-
Mili-mum 

Speed tary 

86- Yes 
105 
151 Yes 

122 Yes 

105 Yes 

87- 95 Yes 

- Yes 

101 Yes 

130 Yes 
130 Yes 

I 
115 Yes 
127 No 



Airlines and 
Transportation 

By th e end of 1957, th e scheduled airlines of th e United States had 
on order 474 luxurious new a irlin er s sla ted for deliver y between 1958 
and 1961. Induded in this equipm ent a re : 230 turboj et, 167 turbopro­
pr ll er, 70 piston eng in e, and 7 heli copter a ircraft r epresrnting an a irlines 
investm ent of more than $2,500,000,000. 

Am eri ca's a irlin e industry has a hardy fa ith in th e growin g accep­
tan ce of air travel, for the $2.5 billion equipm ent expansion is a capital 
program equal to three times th e industry's n et worth. Bnt th e decision 
of the airlin es to move determinedly in to the j et era was not a sudd en 
movr. lt ('amP as 1l1 P- r esult of yra rs of eco nom ic st ncl y illHl tt-ansporta-
1 ion r rsearC'h wit h thr a irli11 es, th e a ir<: raft industry, th e military srrv­
ic·es, a nd th e Ci,· i] J\ r ron anti1·s Aclmi ni st ration working· tog·e th cr as a 
tram. 

'l'oclay, th r nat ion 's Sl ·lJ cclulf> <l airlin1· fl( •f' t· !'O JJsi sts of l ,(i6..J. airr raft 

94 
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of yarious types. These planes, during 1957, flew 49,119,000 passengers 
some 31,109,100,000 rew•nue passenger miles; carried. 160,689,000 ton 
miles of U. S. mail and more than 507,678,000 ton miles of freight. 

The Civil Aeronautics Administration predicts that by 1965, domes­
tic volume will reach 93 million passengers, nearly lwice the 49, 339,000 
pa.<Jsengers carried in 1957. The airlines estimate additionally, that at 
least 30 per cent of all air traffic will be flying aboard turbine-powered 
aircraft by year-end 1959, and further, that by 1961, the· jet will be basic 
airline transport. 

The growth of America's airlines is a tribute to airline industry man­
agement from the ticket agent to the company executive. A measure of 
this success is also due to the U. S. aircraft industry, whose research, 

Year 

1953 
1954 
1955 
1956 
1957 

PRODUCTION oF CoMMERCIAL TRANSPORT AIRcRAFT 
1953 TO DATE 

(Fixed Wing-Multiple Engine) 

Convair Douglas 
TOTAL" 

Lockheed 

340 440 DC-6 DC-7 1019 1649 

209 101 - 69 11 28 -
198 61 - 41 48 48 -
113 14 - 14 30 55 -
206 - 57 39 67 43 -
323 - 79 44 123 42 35 

a Commercial trnnsport totnls differ from CAA totuls for "trunspot·ts'' heenn•e they E>xeltule 
exEtc·utive nn1l otl1er transports for othPr thnn ('{)mmercinl use. 

Rnurc•o: 1 
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U. S. SCHEUULED AIRLINES-AIRCRA~'T IN SERVICE BY l\UKE .ANU :MoUEL 

Domestic Internationala 

Aircraft Make Aircraft Make 
and Model 1941 1954 1955 1956 1957 and Model 1941 1954 1955 1956 1957 

-- ------ --------
Bell 

B47D,G .. 6 7 7 6 
Boeing Boeing 

247D 27 .. . . .. .. 307 3 . . . . .. .. 
307 5 .. . . .. .. 314 8 . . . . .. . . 
377 .. 11 10 9 9 377 .. 27 26 25 24 

Convair Convair 
240 .. 92 93 95 99 240 .. 10 5 5 1 
340 .. 121 123 123 134 
440 . . . . .. 19 31 

Curtiss 
C-46 .. . . .. 3 7 

Douglas Douglas 
DC-3, 38 280 299 301 321 312 DC-2 3 . . . . . . .. 
DC-4 .. 109 100 75 39 DC-3 45 22 18 15 10 
DC-6,A,B .. 185 190 218 267 DC-4 .. 31 28 40 28 
DC-7 .. 61 77 99 169 DC-6A,B . . 62 60 70 68 

DC-7 .. . . 5 33 38 
Grumman 

G-21 .. . . .. . . 1 
Lockheed Lockheed 

10 16 .. .. .. . . 10 2 . . . . . . . . 
18 13 11 9 10 10 18 3 . . . . . . .. 
L49 .. 37 44 50 59 L49 .. 9 5 6 . . 
649 . . 3 .. .. . . 1049 .. . . . . 2 . . 
749 .. 62 58 58 57 
1049 .. 39 61 73 81 
1649 . . .. . . .. 25 

Martin Martin 
2-0-2 .. 25 19 23 25 130 1 . . . . . . .. 
4-0-4 .. 100 100 97 85 

Sikorsky Sikorsky 
851 .. 3 2 2 2 S42B 4 . . . . . . .. 
855 .. 11 10 8 12 843 1 . . . . . . .. 
858 .. .. . . 3 6 

Vickers 
744 . . .. 8 54 59 

------ -- - ----
TOTAL 341 1175 1212 1347 1494 70 161 147 196 170 

(Continued on next page) 
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Domestic International• 

I 
Aircraft Make Aircraft Make 

and Model 194119541955 1956 1957 and Model 1941 1954 
---------- --

Fixed Wing 
4-engine 

turboprop .. .. 8 54 59 .. . . 
4-engine 

51 piston 507 540 582 706 16 129 
2-engine 

piston 336 648 645 691 703 54 32 
Helicopter 

Piston • 
engine .. 20 19 20 26 .. . . 
a Excludes certain aircraft in both domestic and international operations. 
Source: 16 

1955,1956 
----

.. 
124 176 

23 20 

. . .. 

97 

1957 
--

. . 
158 

12 

. . 

engineering and production teams have built the world's standard of 
economy, efficienc;r, safety and luxury into U. S. air transports. 

In spite of the relentless upward spiraling costs during the period 
1938 to 1958, airline passenger fares have been held at the 1938 levels. 
For example, in 1938 the average revenue per passenger mile for domes­
tic trunkline aircraft was 5.32 cents, while today, the average .revenue 
per passenger mile is only 5.42 cents-a gain of only 1.9 per cent in 
passenger revenue in twenty years. 

In 1938, the airlines received 42.1 per cent of their revenue from the 
govPrnmPnt in the form of mail pay, which included both subsidy and 
mail pay. By 1957 their dependency on m'ail pay had been reduced to 
a point whE're only 3.1 per cent of airline revenues came from mail 
service. 

'fhe last of the domestic airlines withdrew from subsidy during 1957. 
IIowevPr, a fpw local service airlines received the majority of public 
.~e1·vice revenues which amounted, in 1957, to only 1.9 per cent of the 
!'wheduled airlilws total revenues. Public service revenue is a fedE"ral 
gnarantPe providE"d, so that smaller communities can recc>ive the hPnefits 
of air transport service. A small portion of the public service revc>mws 
was also used for the development of helicopter service and for the 
development and maintenance of national interest routPs in Alaska, 
Hawaii and r~atin America. 
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1957 IN MILLIONS OF PASSENGER MILES 

PREFERENCE 
AIR TRAVEL 

5,036 AMERICAN AIRLINES 

4,581 UNITED AIR LINES 

4,397 EASTERN AIR LINES 

3,656 TRANS WORLD AIRLINES 

3,010 PENNSYLVANIA RAILROAD 

~2~.2;10~======~==~ 
1,775 

limiiiiiiiiii~CAPITAL AIRLINES 

IQII!riG··· DELTA AIR LINES 

......_ __ ~ UNION PACIFIC RAILROAD 

Six scheduled airlines ore among the ten largest intercity roil and a ir 
carriers, based on passenger miles traveled, with four of the a irlines 
ranking as the top carriers. Domestic and international carriers lost year 
flew 31 .2 billion passenger miles, on increase of 13 per cenr over 1956. 

In 1957, the airline industry climbed to first place among the public 
car r ier s competing f or inter-city traffi c. During the twelve-month period 
th e airlines fl ew mor e than 25 bill ion passenger miles; the railroads 
t r avelled approximately 21 billion passenger miles ; a nd the busses 
accounted for about 16 billion passenger miles. 

During the same period, the airlines established a nea r all-t ime high 
safety r ecord with only .12 f atalities per 100 million passenger miles. 
During th is same period, by comparison, more than 26,000 persons lost 
their lives in automobile accidents on the nation's streets and highways. 

Although the scheduled airline industry is devoted to the air travel­
ling interests of the na tion and its friendly neighbors around the world, 
the industr y also pr ovides significant ly for the national defense under 
terms of the Civil Reserve Air Pleet ( CRAP). Th e airlines, in coopera­
tion with sever al government agencies, can make available to the mili­
tar y on a global basis, 368 f our-engined, long-range airlin ers- 314 avail­
able f rom th e air·line industry and the r emainder f rom other agencies. 
In oper ation , these planes, which wonld cost the t axpayer in excess of 
$550 million to purchase and $350 million annually t o maintain, could 
be placed at the d isposal of the government in an emergency within 48 
hou rs. Th ese planes would be f urni shed, ready t o go anywh er e in the 
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world-com1Jletc with crews. Today, CRAF is able to make available 
approximately 2,800,000,000 ton miles annually. By 1961, when the 
giant jet transports are phased into CRAF, this capability will increase 
more than three times to something in excess of 9,000,000,000 ton miles. 
This airlines transport potential available to the military is 15 times 
more than the average annual airlift provided by the airlines in World 
War II. 

In addition to the CRAF availability, the military services provide 
a tremendous airlift in their own support with Military Air Transport 
Service (MATS). During 1957, MATS transport, air rescue, air medical 
evacuation, weather and other aircraft logged 1,103,280 hours, a decrease 
of some 75,000 hours over record-breaking 1956. Every hour of the day 
MATS airlifted about 88 passengers and patients and nearly 20 tons 
of cargo for all branches of the Department of Defense. In carrying out • 

SUMMARY OF U.S. AIR TRAFFIC TRENDS, 1948 TO DATE 

Year Domestic Local Inter- Terri-
Ending TOTAL" Trunk Service national torial and Other 
June 30 Lines· Carriers Carriers Alaska Carriers 

Revenue Passenger-Miles 
(Millions) 

1948 7,913 5,931 64 1,868 N.A. .... 
1953 18,465 13,398 371 3,261 113 1,322 
1956 27,185 20,460 585 4,808 122 1,210 
1957 30,326 23,049 688 5,529 139 921 

Cargo Ton-Miles 
(Millions) 

1948 137 89 b 46 N.A. .... 
1953 452 182 2 89 3 176 
1956 584 248 3 115 3 215 
1957 690 286 4 133 4 263 

Mail Ton-Miles 
(Millions) 

1948 50 36 b 14 N.A. .... 
1953 95 69 1 23 2 .... 
1956 147 89 1 55 

I 
1 1 

1957 157 95 2 57 1 2 

N.A.-Not available. 
• "Total" may exceed the listed components because subtotals for "Not Available" Items may 

be included. 
b Less than one·half million. 

Source: 17 
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DOMESTIC SCHEDULED AIRLINES-OPERATORS, EQUIPMENT, AND SPEED 

1926 TO DATE 

As of 
December Operators 

31 

1926 13 
1930 43 
1935 26 
1940 19 
1945 20 

1950 38 
1951 38 
1952 35 
1953 32 
1954 32 

1955 31 
1956 30 
1957 30 

N.A.-Not available. 
E Estimate. 
Source: 16 

Aircraft Average 
in Available 

Service Seats 

-----
N.A. N.A. 

497 N.A. 
363 10.33 
369 16.54 
421 19.68 

960 37.47 
981 39.55 

1,078 42.71 
1,139 46.07 
1,175 50.06 

1,212 51.62 
1,347 52.43 
1,494 54.02 

Passenger 
Fatalities 

Route Average per 100 
Mileage Speed, Million 

Operated M.P.H. Passenger-
Miles 
Flown 

N.A. N.A. N.A. 
30,293 N.A. N.A. 
29,190 N.A. N.A. 
42,757 N.A. 3.0 
48,516 155.4 2.2 

77,440 181.2 1.1 
78,913 184.6 1.3 
77,894 190.8 0.4 
78,384 197.8 0.6 
78,294 205.8 0.1 

78,992 209.0 0.76 
84,189 212.6 0.6 
88,248 216.1 0.1 

its military assignments MATS aircraft have completed an Atlantic 
or Pacific crossing every 41 minutes since the creation of the command 
in 1948. 

The advent of the jet transports into the nation's scheduled airlines 
next year will also have an important impact on military air travel and 
cargo movements where hig-h priority is concerned. In 1957, Secretary 
of Air Force James Douglas stated : ''We have not ordered any turbo­
jet transport aircraft for the Military Air Transport Service such as the 
airlines have on order in large number and which we count on the air­
lines' making a part of the Civil Reserve Air Fleet.'' 

Inasmuch as a great part of military air transport is high priority 
movement, the Defense Department undoubtedly will have to step up 
its military volume aboard civil transport. This will be due, of course, 
to the fact that eivil jet tmnsports will inerease travel speerls almost 250 
miles per hour over sperds within thr> presrnt <'apability of tlw l\TATR 

piston-engined fleet, 
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Trans-.tltlantic Air Tmvcl 
About 2,900 aircraft are flown by the scheduled airlines of the world. 

Of this number,· approximately 85 per cent are manufactured in the 
United States-a tribute to the superiority of American-built aircraft. 

In 1957, the latest year for which international air travel statistics 
are aYailable, approximately 87 million passengers were transported be­
tween nations of the free world. Tbe majority of this passenger traffic 
was carried in the United States and between European nations and 
Great Britain. 

During 1957, U. S. international carriers increased their passenger 
traffic considerably over the previous year. During the 12 months of 
1957, U. S. carriers flew approximately 4,148,000 passeng~rs some 
5,769,500,000 passenger miles on international routes. In 1956, these 
carriers flew 3,949,000 passengers some 5,126,000,000 passenger miles. 

0 

Cargo carried increased 12 per cent during 1957, and mail ton miles 
carried jumped from 55,156,000 in 1956, to 57,265,000 ton miles in 1957. 

DOMESTIC AIRMAIL RATES, SINCE 191R 

Effective Date Rate Note 

1918, May 15 .... 24~ per ounce or fraction 10¢ of this for special delivery 
July 15 ..... 16¢ for first ounce or fraction 10~ of this for special delivery 
Dec. 15 .... 6¢ per ounce or fraction 

1919, July 18 ..... 2¢ per ounce 
1924, July 1. ..... 8¢ per ounce or fraction per zone 3 zones established 

1925, July 1 ...... 10¢ per ounce or fraction Overnight airmail New York-
Chicago 

1926, Jan. 19 ..... 10¢ per ounce for fraction up More for greater distances 
to 1,000 miles 

Sep. 4-11 ... Special rates for special services Varying from 8 to 32 ¢ 
1927, Feb. 1. .... 10¢ per half ounce or fraction Zoning abandoned 
1928, Aug. 1 ..... 5~ for first ounce or fraction 

1932, July 6 ...... 8¢ for first ounce or fraction 
1934, July 1 ...... 6¢ per ounce or fraction 
1944, Mar. 26 .... 8 ¢ per ounce or fraction Overseas mail to servicemen 

6¢ per half ounce 
1946, Oct. 1 ...... 5¢ per ounce or fraction 
1949, Jan. I ..... 6¢ per ounce or fraction 

4 ~ per postal card or post card 
1953, Oct. 6 ••••• Experimental airlift of On a "space available" basis 

3¢ mail between selected points. 

Sources: 3, 42 
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U.S. INTERNATIONAL SCHEDULED AIRLINES-OPERATORS, 
EQUIPMENT, SPEED, 1928 TO DATE 

As of 
December Operators 

31 

1928 1 
1930 3 

i<j 1935 2 
1940 3 
1945 4 

1950 12 
1951 12 
1952 13 
1953 14 
1954 15 

1955 15 
1956 13 
1957 14 

E Estimate. 
N.A.-Not available. 
Source: 16 

Aircraft Average 
in Available 

Service Seats 

57 N.A. 
103 N.A. 
101 N.A. 

68 18.3 
97 18.9 

160 41.0 
140 46.4 
148 49.1 
161 52.3 
161 56.9 

147 57.03 
196 59.03 
170 61.88 

Passenger 
Fatalities 

Route Miles Average per100 
Operated Speed Million 

(thousands) M.P.H. Passenger-
Miles 

Flown 

N.A. N.A. N.A. 
19.2 N.A. N.A. 
31.3 N.A. N.A. 
52.3 N.A. N.A. 
38.9 150.7 3.7 

106.4 218.4 2.1 
108.8 223.5 1.1 
110.5 226.8 3.0 
112.3 229.9 0.1 
111.8 N.A. N.A. 

114.0 245.4 0.4 
113.7 249.1 0.19 
132.4 254.0 0.6 

EMPLOYMENT, WAGES, AND AVERAGE ANNUAL EARNINGS IN THE 
TRANSPORTATION INDUSTRY, 1956 

Air Water, 
Trans- High- Pipe-

ALL porta- way line, 
ALL TRANs- tion Rail- Trans- and 

INDUSTRY PORTA· (Com- roads porta- Other 
TION mon tion Trans-

Car- porta-
rier) tion 

---
Full-Time Equivalent 

Employees (Thous-
ands) ............... 56,512 2,652 135 1,185 984 348 

Wages and Salaries 
(Million Dollars) ..... $227,237 $13,344 $739 $6,021 $4,789 $1,795 

Average Annual Earn-
ings per Full Time 
Employee ......•.•• $4,021 $5,032 $5,474 $5,081 $5,166 $5,158 

Source: 7 
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u.s. INTERNATIONAL SCHEDULED AIRLINEs-PASSENGER SERVICE 

1930 TO DATE 

Passengers 
Carried" 

Year:i (Thou-
sands) 

---
1930 33.0 
1935 111.3 
1940 170.2 
1945 493.5 
1950 1,675.5 

1951 2,041.8 
1952 2,365.5 
1953 2,700.4 
1954 2,875.0 
1955 3,415.0 

1956 3,949.0 
1957 4,148.0 

E Estimate. 
N.A.-Not available. 

Passenger 
Seat-
Miles 
Flown 

(Millions) 

N.A. 
N.A. 
175.5 
583.4 

3,695.4 

4,327.7 
4,850.9 
5,472.5 
6,288.0 
7,029.0 

8,104.7 
9,076.4 

Average 
Revenue Revenue Passenger 

Passenger- Passenger Revenue 
Miles Load per 

Flownb Factor Passenger 
(Millions) (Percent) Mile 

(Cents) 

' 18.6 N.A. N.A. 
f"" 46.0 N.A. N.A. "· r 99.8 56.88 8.83 
1':_448.0 76.78 8.67 
2,206.4 59.71 7.28 

2,599.8 60.08 7.10 
3,021.0 62.28 7.04 
3,385.6 61.87 6.87 
3,750.0 59.63 6.79 
4,419.0 62.87 6.69 

5,126.1 63.25 6.70 
5,769.5 63.57 N.A. 

"1930-1946: Total passengei·s; 1947 to date; Revenue passengers only, 
•1980-19117: Total passenger-miles; 1988 to date: Revenue passenger-miles. 
Source: 16 

Average 
Length 
of Trip 
(Miles) 

464 
381 
614 
942 

1,316 

1,273 
1,277 
1,254 
1,314 
1,294 

1,298 
1,391 



,., 

AmcRAF'.r I N SERVI CE o~ \ Von Ln Am LT :\ I·;s, March 1-1-, 1958 
:Members of I nternational Air Transpo rt Assoe iat ion" 

Aircraft by Coun try in 
Which Man ufactured 

GRAN D T o·.rAL .. . .. . .... ...•.. . .• . • . 

Made in the United Sta tes ...... ... . . 
DC-7 . ... ... . . ..... .. ... . .... . . 
DC-6 . . . . . ....... . ...... ...... . 
DC-4 .... ... . . . ... ... ....... .. . 
D C-3 .. . . . . . ... ..... . ... ....... . 
Super Constellat ion .. . ..... . ... . 
Constell a ti on . . . . ...... . . .. ..... . 
Convair 440 .... .. . . ... . . . ... .. . 
Conva ir 340 .. ..... . .... ....... . 
Convair 240 .... . .. .. .. .... .... . 
Stratocrui se r . ... .. . . . . .. ...... . 
Martin 4-0-4 a nd 2-0-2 . ..... .... . 
Con1m ando C-46 ............ . .. . 
All other ..... ... ... ..... .... . . . 

Made in Great Brita in .. . .. .... . .. .. . 
Britann ia . .. .. . . ..... . .... . .. . . . 
V iscount . . .. .... ..... . ........ . 
DH Heron .... . . . .... . ..... . . . . 
V iking- ... . . .. .. .............. . . 
DH DovP .... ....... . .. . .. . ... . 
DH R apide ..... .. . ........ . . . . 
A ll other ... ..... .............. . 

:Made 1n Ca nada ...... . ...... . .. ... . . 
Made in other countri es ..... .. ... ... . 

Number 
of 

Aircraft 

2,900 

2,451 
209 
381 
198 
694 
186 
161 

392 

31 
26 

67 
141 
102 

50 
11-! 

5:i 
95" 

23 
158 

46 
31 
21 
24 
90" 

Percent 
of 

Total 

100.0 

84.5 

13.5 

1.1 
0.9 

u Does no t in clu de th e a.il' lin es of th e Rov ict Union and so m e of th e Slll a ll c r airlin es of th e 
world. 

• JncludrJs 40 heli copters . 
c Include" 3 h eli cop te l's . 
So urce : 29 

I 
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DEVELOPMENT OF FREE WORLD CIVIL .AIR TRANSPORT 
(Scheduled Services-International and Domestic, Excluding China and USSR) 

1919 TO DATE 

Passen- Passen- Cargo Mail .Average 
Miles gers ger- Ton- Ton- No. of 

Year Flown Carried Miles Miles Miles Passen-
(mil- (mil- (mil- (mil- (mil- gers Per 

lions) lions) lions) lions) lions) Aircraft 

1919 1 N.A. N.A. N.A N.A. N.A. 
1929 .. 57 N.A. 132 N.A. N.A. 2.3 
1934 101 N.A. 405 N.A. N.A. 4.0 
1939 185 N.A. 1,262 N.A. N.A. 6.8 
1944 257 N.A. 3,412 N.A. N.A. 13.3 
1949 • 840 27 15,000 390 130 18 
1951 1,010 42 22,000 640 170 22 
1953 1,190 52 29,000 720 190 24 
1955 1,430 68 39,000 910 260 27 
1956 1,580 77 44,000 1,030 280 28 
1957 1,760 87 51,000 1,150 300 29 

N.A.-Not available. 

Source: 30 

.AVERAGE REVENUE PER PASSENGER-1\hLE, 1926 TO DATE 
(Cents) 

.AIRLINES 

Yeo.r 
Domestic __ 
Scheduled 

1926 12.0 
1937 5.6 
1947 5.1 
1952 5.55 
1953 5.45 
1954 5.39 
1955 5.35 
1956 5.32 
1957 5.301!1 

N.A.-Not A\·nilnhle . 
., Estimo.te. 
Sources: 1, 3, 16, 31, 39 

Domestic 
Non-

Scheduled 

-
-
-

3.20 
3.20 
3.201!1 
3.201!1 
3.201!1 
3.201!1 

RAILROAD 

Coach 
(Excluding Pullman 

Commut~l.") (Total) 

3.35 N.A. 
1.80 3.08 
2.02 3.53 
2.53 4.60 
2.53 4.68 
2.50 4.66 
2.47 4.62 
2.56 4.77 
2.71 5.20 

-

Average 
Miles 
Flown 

Per 
Passen-

ger 

N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
545 
520 
560 
570 
575 
585 

INTER-
CITY 

Bus 

2.96 
1.73 
1.70 
2.02 
2.06 
2.0R 
2.06 
2.13 
2.251!1 
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TRANS-ATLANTIC PASSENGER TRAVEL BY AIR AND SEA, 1950 TO DATE 

By Am (Regular Scheduled) 
Year Ending By SEA, 

June 30 TOTAL u.s. Other 
PASSENGERS 

PASSENGERS Carriers 

Westbound 
1950 161,091 106,908 54,183 427,113 
1951 180,465 107,195 73,270 401,243 
1952 194,914 114,659 80,255 458,427 
lJ153 251,303 142,153 109,150 397,018 
1954 309,648 177,124 132,524 419,559 
1955 370,026 231,861 138,165 452,520 
1956 481,618 307,280 174,338 479,401 
1957 602,404 354,958 247,446 457,119 

Eastbound 
1950 135,804 88,020 47,784 296,996 
1951 137,733 82,990 54,743 262,378 
1952 177,432 100,768 76,664 308,654 
1953 245,718 143,928 101,790 354,494 
1954 274,001 155,755 118,246 379,119 
1955 338,163 206,111 132,052 377,932 
1956 411,454 243,280 168,174 385,339 
1957 463,044 255,427 207,619 376,349 

Source: 33 

AIRLINE INDUSTRY EARNINGS 

PEICENf 
6 

4 
I I 
I J 

Industry Rate of 
2 Return on Investment 

1 0 - Ill 
............. 

• -~ 

"' 6 "'. 
~-. ~ ... , --.... -- ----------4 

lnd;stry Profit Margin -..... 
2 I 

...... 

I I 

1952 1953 1954 1955 1956 1957 
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THE SOURCE OF THE AIRLINE DOLLAR 

1957 
0.8 'lo 
Express 

3.1% 1.9% Public Service 
Revenues 

1938 

THE TEN LEADING PASSENGER TRANSPORT CoMPANIES 

(Millions of Passenger Miles") 
~------------~--------~------------------------

1957 
American Airlines . . . . . . . . . . . . 5,036 
United Air Lines ............. 4,583 
Eastern Air Lines . . . . . . . . . . . . 4,397 
Trans World Airlines ......... 3,656 
Pennsylvania Railroad ........ 3,010 
New York Central System ..... 2,218 
Atchison, Topeka & Santa Fe 

Railway System ............ 1,775 
Capital Airlines .............. 1,513 
Delta Air Lines .............. 1,314 
Union Pacific Railroad Com-

pany . . . . . . . . . . . . . . . . .. . . . . 1,236 

1954 
Pennsylv~ia Railroad ........ 3,447 
American Airlines . . . . . . . . . . . . 3,372 
United Air Lines ............. 3,135 
New York Central System ..... 3,041 
Eastern Air Lines ............ 2,847 
Trans World Airlines . . . . . . . . . 2,611 
Atchison, Topeka & Santa Fe 

Railway System ............ 1,948 
Union Pacific Railroad Com-

pany ... · · · · · · ·. · · ......... 1,459 
Southern Pacific Company ..... 1,342 
New York, New Haven & Hart-

ford Railroad Company ..... 1,274 

a Excludes commuters nnd multiple ride passengt~i · r 
NOTill: Data do not include foreign operations o 1C nn· mes. 

Sources: 18, 31 
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THE AIR MAIL STAMP 

DOMESTIC SCHEDULED AIRLINEs-PASSENGER SERVICE, 1926 TO DATE 

Passengers 
Carried" 

Year (Thou-
sands) 

1926 5.8 
1930 384.5 

1935 678.5 
1940 2,802.8 
1945 6,476.3 
1950 17,343.7 

1951 22,652.2 
1952 25,009.8 
1953 28,721.0 
1954 32,343.0 
1955 38,026.0 
1956 41,738.0 
1957 44,971.0 

E Estimate. 
N.A.-Not available. 

Passenger Revenue 
Seat- Passenger-
Miles Miles 
Flown Flownb 

(Millions) (Millions) 

N.A. 1.0 
N.A. 85.1 
577.7 316.3 

1,817.1 1,052.2 
3,815.6 3,362.5 

13,064.5 8,002.8 

15,565.7 10,566.2 
19,098.0 12,528.3 
23,263.2 14,760.3 
26,851.4 16,768.7 
31,299.0 19,819.0 
35,285.7 22,361.8 
41,653.2 25,339.6 

Average 
Revenue Passenger Average 

Passenger Revenue Length 
Load per of Trip 

Factor Passenger- (Miles) 
(Percent) Mile 

(Cents) 

N.A. N.A. N.A. 
N.A. 8.3 221 
N.A. 5.7 415 

57.90 5.1 375 
88.12 5.0 511 
61.26 5.6 461 

67.88 5.6 466 
65.60 5.6 501 
63.45 5.5 514 
62.45 5.4 518 
62.29 5.3 521 
63.37 5.3 536 
60.83 N.A. 563 

"1926·1934: Duplicated revenue and nonrevenue passengers. 1935-1941: Duplicated revenue 
passengers. 1942 to date: Unduplicated revenue passengers. 

a 1926·1986: Includes nonrevenue passenger-miles. 
Source: 16 

I 
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AIR VS. RAILROAD PASSEXGER TRAVEL 

1937 TO DATE 

(Passenger~Iiles in Billions) 
I 

109 

Domestic Air Carriers 
Hailroads (excluding 

Commutation) 
Year 

TOTAL 

1937 .4 
1938 .5 
1939 .7 
1940 1.1 
1941 1.4 

1942 1.4 
1943 1.6 
1944 2.2 
1945 3.4 
1946 6.0 

1947 6.3 
1948 6.3 
1949 7.4 
1950 8.8 
1951 11.7 

1952 13.8 
1953 16.1 
1954 17.9E 
1955 20.9E 
1956 23.5E 
1957 26.4E 

E Estimate. 
N.A.-Not available. 
Sources: 3, 16, 31 

Scheduled 

.4 

.5 

.7 
1.1 

'1.4 

1.4 
1.6 
2.2 
3.4 
5.9 

6.1 
6.0 
6.8 
8.0 

10.6 

12.5 
14.8 
16.8 
19.8 
22.4 
25.3 

Irregular TOTAL Pullman Coach 

- 21.6 9.2 12.4 
- 18.5 8.3 10.2 
- 19.6 8.5 11.1 
- 20.7 8.2 12.5 
- 26.2 10.1 16.1 

- 50.0 19.1 30.9 
- 83.8 25.9 57.9 
- 91.7 28.3 63.4 
- 86.7 27.3 59.4 

N.A. 59.7 20.7 39.0 

N.A. 41.2 13.5 27.7 
N.A. 36.5 12.2 24.3 

.6 30.8 10.5 20.3 

.8 26.6 9.2 17.4 
1.1 29.4 9.9 19.5 

1.3 29.1 9.3 19.8 
1.3 27.2 8.2 19.0 
1.11il 25.0 7.3 17.7 
1.11il 24.2 6.9 17.3 
1.11il 23.7 6.6 17.1 
1.1"' 21.3 5.4 15.9 
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Year I 

AVIATION FAC'l'S AN D FIGURES, 1958 

TH.ANS POHTATION A cciDEN'l' DEATH H .ATJ;;S 

(Deaths per 100,000,000 Passenger-Miles ) 
1943 TO DATE 

Dom estic 
Rai lro:Hls Buses Airlines 

Passenger D eaths 

1943 1.4 0.31 
1945 2.1 0.25 
1949 1.3 0.13 
1951 1.3 0.36 

1952 ,., 0.35 0.35 
1953 0.58 0.16 
1954 0.09 0.08 
1955 0.76 0.07 
1956 0.62 0.20 

1'otal D eaths" 

1943 1.8 2.6 
1945 2.4 2.5 
1949 2.1 4.0 
1951 1 .5 4.3 

1952 1.1 4.1 
1953 0.7 3.9 
1954 0.14 3.4 
1955 0.9 3.6 
1956 0.67 3.5 

(J I n clud es p cdcs tJ·inns , en~ployecs , tresp assc r·s , e tc. 
S ource : 40 

0.22 
0.20 
0.20 
0.19 

0.18 
0.13 
0.11 
0.19 
0.16 

1.7 
1.5 
1.3 
1.2 

1 .1 
0.9 
0.9 
1.06 
0.97 

Cars and 
Tax is 

2.7 
2.8 
2.2 
2.3 

2.9 
2.0 
2.6 
2.7 
2.7 

4.4 
4 .6 
3.6 
3.4 

4.1 
4.0 
3.6 
3.7 
3.6 
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ESTIMATED INTERCITY PASSENGER TRAFFIC, BY TYPE, 1916 TO DATE 

Domestic 
Inand Year TOTAL Air Railroads" Highways 

Carriers Waterways 

Billions of 
Passenger-
Miles 

1916 36.0 • 35.2 • .8 
1939 270.7 .7 22.7 245.9 1.5 
1941 310.6 1.4 29.4 278.0 1.8 
1944 311.5 2.2 95.7 211.7 1.9 
1948 424.5 6.1 46.0 370.9 1.8 

,:;. 

1951 532.4 10.5 35.3 485.2 1.4 
1954 621.9 16.7 29.4 574.4 1.7 
1955 661.2 19.7 28.5 611.3 1.7 
1956 695.3 22.3 28.2 642.9 1.9 
1957 726.0E 25.3 25.9 672.91!1 1.91!1 

Percent 
1916 100.0 • 97.8 • 2.2 
1939 100.0 .3 8.4 90.8 .5 
1941 100.0 .4 9.5 89.5 .6 
1944 100.0 .7 30.7 68.0 .6 
1948 100.0 1.5 10.8 87.3 .4 

1951 100.0 2.0 6.6 91.1 .3 
1954 100.0 2.7 4.7 92.3 .3 
1955 100.0 3.0 4.3 92.5 .2 
1956 100.0 3.2 4.1 92.4 .3 
1957 100.0 3.5 3.6 92.7 .2 

"Includes commutation and electrified divisions of steam railway companies, but excludes 
electric railways. 

• Negligible. 
Sources: 3, 16, 32 



A · ation "&port and 
Foreign AViation 

The business of export is difficult. The "·orld is faced with exchange 
r estrictions, quotas, tariffs and other limitations wh ich hamper the 
import-export activities of the friend liest of national neighbors of the 
free world. 

Although the airplane today is largely r esponsible for easy access to 
world markets, products of the aircraft industry suffer th e same handi­
caps as all other merchandise when it comes to chan fres in national 
ownership. 

Aircraft production in the United States exceeds that in all the r est 
of t he ' rodd with the except ion of Russia. R ussian production, of course, 
is a matter of speculation. A lthough its prod nction of aeronautical 
prod ucts is sa id to exceed that of th e T n it ed States-particularly in the 
military fi eld- most of that product ion appare ntly is for domestic use ; 
for its aviation t>x port is nf'g·li g·iblc. 

Tn ]957, as in ] 056, T: ni tPtl 8tat1•s aY iat ion I'Xports l·o nt illll <'ll to top 
the one billion doll ar mn rk for the second 1 irnc in histo r,\·. Export for 

112 
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1957 amounted to $1,028,728,000 and included both military and civil 
sales. This export was highlighted by an increase of 44 per cent in the 
value and 42 per cent in the number of transport aircraft. 

While 1957 aviation exports declined $36 million (about 3 per cent 
below 1956 levels), as will be noted in statistical tables accompanying 
this text, the over-all decline was far more than offset by greatly in­
creased direct factory shipments overseas, as indicated by an approxi­
mate 36 per cent reduction in military aviation exports. Overseas ship­
ments of aviation military aid material, the details of which for security 
reasons, are concealed in a statistical cla.<>sification described as ''Special 
Category of Excluded Items," dropped 48 per cent in value. 

However, direct factory exports moved up from $174.6 million to 
$252.8 million in 1957-an increase of 45 per cent. The value of trans­
port aircraft exports was up 44 per cent and units increased 42 per cent. 
Utility aircraft advanced 19.4 per cent in value and 13 per cent in units. 

In terms o{. economic importance to the country, aviation exports in 
1957 accounted for almost 9 per cent of the estimated total value of the 
industry's production and supported almost 80,000 workers. 

The Bureau of the Census export statistical report for 1957 (the 
('ategories considered confidential; no details as to quantities, values, and 
countries of destination are revealed) came to an aggregate value of 

U. 8. TOTAL EXPORTS AND EXPORTS OF AERONAUTIC PRODUCTS 

1912 TO DATE 

(Millions of Dollars) 

Total United Year 
States Merchandise 

1912 
1915-1918 
1921 
1929 
1939 

1946 
1952 
1953 
1954 
1955 
1956 
19!57 

a Less than .05 percent. 
Sources: 13, 14 

$ 2,170.3 
22,176.7 
4,378.9 
5,157.1 
3,123.3 

9,500.2 
15,025.7 
15,649.0 
14,948.1 
15,418.5 
18,839.7 
20,R09.7 

Total Aeronautic 
Products 

$ .1 
31.5 

.5 
9.1 

117,8 

115.3 
603.2 
880.6 
618.9 
727.5 

1,059.3 
l,02R.O 

Percent of total 

G 

.14 
G 

.18 
3.8 

1.2 
4.0 
5.6 
4.1 
4.7 
5.6 
4.9 
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$775,926,000 or over 75 per cent of the grand total. Hence, with only 
25 per cent of the 1957 exports disclosed in full detail, it is virtually 
impossible to make a comprehensive study of the steadily increasing 
volume of direct factory export sales. 

An indication of the magnitude of U. S. participation in the Military 
Assistance Program can be determined when considering the collective 

EXPORTS OF CIVIL AIRCRAFT, 1948 TO DATE 
NEW PASSENGER TRANSPORTS 

TOTAL 
3,000-14,999 lbs 15,000-29,999 lbs 30,000 lbs & over 
airframe weight airframe weight airframe weight 

Yea"t 
Num- Value Num- Value Num- Value Num- Value 

her (Millions) her (Millions) her (Millions) her (Millions) 

--
1948 91 $37.4 34 $2.4 14 $4.2 43 $30.8 
1949 51 22.2 16 1.3 25 7.6 10 13.4 
1950 48 40.4 4 .4 15 6.6 29 33.4 
1951 26 13.2 13 1.1 1 CJ 12 12.1 
1952 25 18.2 9 .6 1 .6 15 17.0 
1953 87 79.2 17 1.3 13 7.5 57 87.0 
1954 110 93.0 29 2.0 7 4.0 74 70.4 
1955 95 81.2 39 2.5 5 2.4 51 76.3 
1956 151 132.9 64 4.7 2 .8 85 124.4 
1957 203 179.3 94 7.7 9 6.9 100 164.7 

NEW UTILITY, PERSONAL AND LIAISON PLANES 

TOTAL 3-Places or less 4-Places and over 

Year 
Value Value Value 

Number (Millions) Number (Millions) Number (Millions) 

1948 935 $4.2 552 $1.5 383 $2.7 
1949 510 2.8 235 .7 275 2.1 
1950 408 2.2 173 .5 235 1.7 
1951 540 3.7 237 1.0 303 2.7 
1952 815 5.6 551 3.1 264 2.5 
1953 776 5.4 370 1.5 406 3.9 
1954 529 4.5 223 1.1 306 3.4 
1955 749 7.4 296 1.9 453 5.5 
1956 966 11.0 340 2.5 626 8.5 
1957 1,086 13.1 368 2.5 718 10.6 

(Continued on next page) 
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OTHER 

Rotary Wing Aircraft 

Year 

Number 

1948 47 
1949 31 
1950 38 
1951 28 
1952 37 
1953 98 
1954 74 
1955 66 
1956 55 
1957 104 

.. Less than $500.000 • 

Source: 18 

Value 
(Millions) 

$1.9 
1.2 

.9 

.9 
1.4 
4.9 
4.0 
4.2 
3.7 

11.9 

Used Aircraft Other 

Number Value Number Value 
(Millions) (Millions) 

202 $ .7 ..... . .... 
252 .6 ..... . .... 
262 .9 ..... . .... 
300 .9 ..... . .... 
303 1.5 ..... . .... 
416 1.5 ..... . .... 
340 1.2 ..... . .... 
800 37.1 4 .01 
534 22.7 1 .002 
627 43.2 4 .005 

power of the NATO group. This force currently consists of approxi­
mately 200 Allied Army divisions involving five million soldiers; 2,500 
combat vessels, and 32,000 aircraft, of which about 14,000 are jet :fight­
ers. This support has cost the United States about $20 billion over a 
seven-year period. However, our Allies, jointly, have contributed more 
than six times as much-$122 billion-toward support of these forces. 

Far from being a "give away" program as the Mutual Assistance 
program is considered by some in this nation, mutual security is the 
most productive investment the USA can make to insure its own future. 

Civil Air Transport 

Perhaps the brightest spot in the U. S. aircraft industry export pic­
ture is free world purchases of this nation's giant new turbojet and 
turbopropeller airliners, slated to join world·airline fleets by the end of 
the calendar year. 

U. S. manufacturers have orders for 523 commercial turbojet and 
turboprop airliners from 41 airlines including 23 foreign carriers. This 
is indicative of the overwhelming preference for the standard of quality 
built into American manufactured transports. However, this preference 
has long been established, as world airline statistics show: Eighty-five 
per cent of the aircraft flown by all the world's airlines were built in 
America. There are no tricks of foreign trade or national preference 
involved in this record. In spite of some governments offering paternal-

/ 
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u.s. EXPORTS OF AIRCRAFT ENGINES" FOR CIViLIAN AIRCRAFT, 1948 TO DATE 

Year Number Value (Thousands of 
dollars) 

19486 660 $326 
19496 107 112 
1950 247 285 
1951 304 509 
1952 551 941 
1953 347 708 
1954 728 1,516 
1955 897 2,016 

'"' 1956 1,371 3,529 
1957 1,516 3,860 

• Under 400 h.p.; data for exports of engines of 400 h.p. and over withheld for "securlt;v 
reasons." 

• Under 260 hp. 
Souree: 13 

MUTUAL SECURITY PROGRAM, SHIPMENT OF MILITARY AIRCRA~'T 
1950 TO DATE 

Year Ending September 30 

1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 

TOTAL" 

• Oct. 6, 1949 to Dec. 31, 1956. 
Source: 23 

Total 

251} 
850 

1,317 
2,689 
1,170 
1,362 
2,766 
1,761 

12,439 I 

Air Force Navy 

818} 283 

1,124 193 
2,274 415 

923 247 
1,138 224 
2,680 86 
1,634 127 

10,825 1,614 

istic provi~ions for their nation's air transport industry, American air­
craft were chosen for no more complicated reason than they are the best 
aircraft obtainable. Even the government-owned airlines in some of these 
r:.ations consistently order-and re-order-American flight equipment, 
especially for their international operations. Dependability, excellent 
servicing arrangements and competitive pricing still are the overriding 
factors in airline choice, whether the carrier operates in South Africa 
or South Ameriea. 
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Liyht Civil Aircraft 

U. S. exports of civil aircraft weighing 6,000 pounds or less showed 
a marked rise in 1957, with 1,131 aircraft valued at $17,372,539 shipped 
to buyers in nations all over the free world. These shipments abroad 
represent an increase of 17 per cent in unit value over 1956, and an 
increase of 40 per cent in dollar value. 

The aircraft were sold to 59 nations and to .Alaska aud Puerto Rico 
by five U. S. manufacturers. Leading customers for the U. S.-built busi­
ne;;s and utility planes were buyers in Argentina, purchasing 198 air­
craft valued at $2,667,000. Canadians were the second largest pur­
chasers of light planes during 1957, buying 156 planes valued at 
$2,150,000. 

Porcign 4viation 

The destruction of the German and Japanese aviation industry was 
complete in \Vorld \Var II. It wasn't until 1954 that either was agai1i 
accepted as "members in good standing" by the free world. Prior to 
"\Vorld "\Var II, both were formidable competitors in world export mar­
kets. Both, with the assistance of the United States, are making rapid 
progress in the restoration of their respective aircraft industry. Neither, 
however, will be able for some years to offer competition to the United 
States in world exports. 

Much of the aircraft industry of France, the Netherlands, Belgium 
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and Italy was destroyed during World War II. The United States, 
through several aid plans-the foremost being the one-time Mutual 
Defense .Assistance Program-has in large measure been able to re-estab­
lish the aircraft industry of those nations im~luding associated industries 
of aircraft engines, electronics, etc. 

Since World War II, Great Britain, Canada, and France have all 
made great strides in the export of aviation products, particularly in 
military items. Great Britain, in addition to making great progress in 
the export of military aviation end items, has also placed heavy emphasis 
on the export of civil aviation products. 

Great Bfitain 

Employment in the United Kingdom aircraft manufacturing industry 

CANADA: AIRCRAFT AND PARTS INDUSTRY, 1935 TO DATE 

Average Gross 
Number Number Selling Value 

Year of of of Products 
Plants Employees (Millions of 

Dollars) 

1935 7 294 $ .9 
1936 7 416 1.3 
1937 8 606 1.7 
1938 13 1,617 6.9 
1939 13 3,596 12.6 

1940 19 10,348 24.2 
1941 24 26,661 74.0 
1942 42 44,886 137.8 
1943 45 69,529 223.7 
1944 45 79,572 427.0 

1945 38 37,812 253.3 
1946 16 11,405 36.2 
1947 12 9,374 44.3 
1948 11 8,049 45.6 
1949 14 10,725 61.1 

1950 15 10,549 50.2 
1951 23 19,198 111.3 
1953 43 38,048 398.7 
1954 47 35,095 343.0 
1955 52 33,036 354.3 
1956 52 35,563 354.5 

Sources: 6, 24 
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UNITED KINGDOM: EMPLOYMENT AND PBODUCTION IN THE AlBcRAFT 
MANUFACTURING INDUSTRY 

Year 

1918 
1935 
1939 
1944 
1948 
1950 
1954 
1955 
1956 
1957 

N.A.-Not avaUable. 
E Estimate by ofllcial British sources. 
" .A.s of end of November. 
& As of end of December. 
Sources: 27, 28 

1918 TO DATE 

Employment 

347,ll2 
35,890 

355,000 
1,821,000 

134,219 
153,600 
238,200" 
258,300" 
265,300" 
257,600& 

Value of 
Production 

(Million Dollars) 

N.A. 
69.1 

N.A. 
N.A. 
455.2 
423.1 
624.0E 
N.A. 
N.A. 
N.A. 
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as of December 31, 1957, totaled 257,000. By way of comparison, it is 
interesting to note that U. K. aircraft employees, as of December 1946, 
totaled 264,000. Industry allied to that of the British aircraft manu­
facturing complex employs an additional approximate 100,000. 

Over-all production figures for aircraft, engines, and other aviation . 
products are not published in the U. K. because of government security 
regulations. Nor are aeronautical exports quoted in detail comparable 
to that of the United States. United Kingdom aeronautical exports for 
1957 totaled $326.1 million. 

In the gas turbine field, the U. K has delivered more than 300 trans­
ports to domestic and world markets, excluding the Comet I, II and 
III. Of the new deliveries, Vickers Viscounts comprised the bulk with 
about 280 flying the world's airlanes. The remainder consisted of 27 
Bristol Britannias. 

Canada 
Canada has worked in close cooperation with both Great Britain and 

the United States in her production of a very substantial volume of 
aircraft. She has combined the airframes of the United States with 
powerplants from G t•eat Britain and vice versa. In addition, she has 
designed and produced numerous airframes and powerplants in her own 
companies. She has supplied substantial quantities of trainers, fighters 
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UNITED KINGDOM: AERONAUTIC EXPORTS, 1924 TO DATE 

Annual Million 
Annual 

Million 
Average Dollars Dollars 

1924.--1928 $ 5.6 1952 121.6 
1929-1933 7.1 1953 182.0 
1934.--1938 16.3 1954 156.9 
1939-1943 33.9 1955 185.3 
1944.--1948 57.7 1956 292.6 
1949-1951 112.3 1957 325.0 

Sl:lt!rce: 27 

UNITED KIXGDOlii 1S CURREXT ORDERS FOR TRAXSI'ORT AIRCRAFT 

(As of March 31, 1958) 

Aircraft 

de Havilland Comet 4 ................. . 
de Havilland Comet 4B ................ . 
de Havilland 121" ..................... . 
Vickers Viscountb ...................... . 
Vickers Vanguard ..................... . 
Vickers VC 10 .......................•.. 
Bristol Britannia• ...................... . 

a Unconfirmed as yet. 
b 280 in service with 30 airlines. 
c 27 in service with 6 airlines. 
Source: 27 

Number 

19 
6 

24 
103 

40 
30 
51 

and bombers for Europe and elsewhere, and has sold many of her liaison­
type aircraft in the United States despite domestic competition. 

West Germany 

Statistical data in connection with production, exports and employ­
ment in the German aviation industry is, at this time, meager. As is 
generally known, the German aircraft industry for the last several years 
has been eng>aged in creating the basic conditions for the resumption of 
production. Only the Dornier in Friedrichshafen has started serial pro­
duction of the multi-purpose D0-27. As of December 31, 1957, 85 D0-27 
airrraft with a value of approximatPly 12.5 million German marks 
were delivered. 

As of the reporting period, most of the equipment and component 

' I 

J 
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llHlltllfadurers in Ge t'JIIauy hml begun, 011 a modes t sea le, production 
under license on foreign equi pment. A t year-end 1957, total employment 
in the German a Yiation industry a.monnted to approximately 7,000 . 
.Japan 

Th e a ircraft manufact m·ing industr,v in Japan fa res somewhat better 
than Germ a ny 's. During calenda r y ea r 1957, the industry employed 
15,-±2-1 persons. Domestit: production ( in large part manufactu re under 
I icense of fo reign a ircraft, eng in es a ncl parts) amounted to 238 aircraft 
and three eng ines at an approximate value of $20,543,000. The export 
to B razi l of three h elicopters a mounted to $83,300. 
Italy 

Ai rcraft production in Italy bas bee n beset by lack of a program fo r 
health y g rowt h and, in addition, has suffer ed f rom a series of peaks and 
Yall eys in p roduction. 'l'h e situatio n is severe in Italy due to a low over­
all vo lume. 

Aircraft production is estimated at approxim at ely 25 billion Italian 
lire ($-10 milli on ), appr oximately 50 per cent of which " ·as produced 
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for e:xport. P roduct ion i ncl111l ctl 1:20 ai rcra.ft ( i11 clud i ng hcl i ~.:uple rs), 

100 aircraft engines, parts a nd spares. 

A1·gentina 

The a it·craft indnstry in Argentina is a nationalized iudw;try. lt was 
organized in 1927 as th e Military A ircraft Facto ry and enter ed in to 
a ircraft and engine production under Army supervision. Its history has 
followed much the same pattern of growth as one of our dom estic com­
panies might have expanded. 

'l'he aircraft company is known as DINFIA (F ederal Directorates 
of Ae ronautical Manufactur ing and Research ). As of December 31, 
1957, DINFIA employed approximately 13,000 persons, 150 of which are ,, 
g raduate engineers with an American equivalent PhD. educational level. 

Current production statistics are unknown, but production plans for 
th e 1957-1961 p eriod are r eported by company officials to include 106 
IA.35 (ligh t twin-engine t ransport) ; 90 Beechcraft "Mentor" under 
U. S. license ; 45 Morane Saulnier ''Paris 760'' u nder French license; 
100 IA.45; and 200 IA.46. Engine production contemplates 300 Indio 
enn· ines developing 800 horsepower; and 400 Lycomin g 0 -320 engines 
under U. S. li cense. 



Public Relations Officials of Member Companies 
of the Aircraft Industries Association 

DIVISION A 

Aero Design & Engineering Co. 
Tom Harris 
Dir. of Marketing 
P. 0. Box 118 
Bethany, Oklahoma 

Aerojet-General Corp. 
George E. Pelletier 
P. 0. Box 296 
Azusa, California 

Aeronca Manufacturing Corp. 
Edward l\f. Fickett 
Middletown, Ohio 

Aircooled Moto;s, Inc. 
C. F. B. Roth, President 
Liverpool Rd. 
Syracuse 8, New York 

Allison Division, General Motors Corp. 
Roger C. Fleming 
Speedway, Indianapolis 6, Ind. 

A vco Manufacturing Corp. 
James J. Cassidy 
750 Third Ave. 
New York 17, New York 

Lycoming Div. 
Paul Deegan 
Stratford, Connecticut 

Crosley Division 
James S. Metcalfe 
1329 Arlington St. 
Cincinnati, Ohio 

Research & Advanced Development 
Div. 

J. R. McLeod 
Lawi·ence, Massachusetts 

A vcd Research Laboratory 
Fre<lerick C. Durant III 
Everett, Massachusetts 

Beech Aircraft Corp. 
Phil McKnight 
E. dentral Ave. 
Wici1ita 1, Kansas 
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Bell Aircraft Corporation 
Francis W. Dunn 
Assistant to the President 
P. 0. Box 1 
Buffalo 5, New York 

Niagara Frontier Division 
William A. Boles 
P. 0. Box 1 
Buffalo 5, New York 

Bell Helicopter Corporation 
James C. Fuller 
P. 0. Box 482 
Ft. Worth, Texas 

Boeing Airplane Company 
Harold Mansfield 
Box 3707 
Seattle 24, Washington 

Wichita Division 
J. 0. Mitchell 
Wichita 1, Kansas 

Cessna Aircraft Company 
Bill Robinson 
5800 E. Pawnee Road 
Wichita, Kansas 

Chance Vought Aircraft, Inc. 
J. W. Johnson 
P. 0. Box 5907 
Dallas, Texas 

Continental Motors Corp. 
N. W. Hopkins 
1504 Guardian Bldg. 
Detroit 26, Michigan 

Convair, a division of 
General Dynamics Corp. 

Edward F. Jones 
Assistant to the President 

Ned Root 
3165 Pacific Highway 
San Diego 12, California 

Fort Worth Division 
Loyd L. Turner 
Grant's Lane 
Fort W ortb, Texas 
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Pomona Division 
C. D. Cornell, 
Special Assistant to Vice Presi­

dent & Division :Manager 
P. 0. Box 1011 
Pomona, California 

Curtiss-Wright Corporation 
Ronald S. Gall 
Wood-Ridge, New Jersey 

Doman Helicopters, Inc. 
Walter J. Hatcher 
Danbury, Connecticut 

Douglas Aircraft Co., Inc. 
A. M. Rochlen, Vice President 
3000 Ocean Park Blvd. 
Santa Monica, California 

Santa Monica Division 
Harry Calkins 
3000 Ocean Park Blvd. 
Santa Monica, California 

Long Beach Division 
Wilson Silsby 
3855 Lakewood Blvd. 
Long Beach, California 

El Segundo Division 
Robert H. Wilson 
827 Lapham St. 
El Segundo, California 

Tulsa Division 
Jess Hightower 
2000 North Memorial Dt·ive 
Tulsa, Oklahoma 

Washington Office 
Dick Davis 
Suite 603-4 
Commerce Bank Bldg. 
1700 K St., N.W. 
Washington 6, D. C. 

Fairchild Engine & Airplane Corp. 
Louis W. Davis 
Assistant to the President 

Aircrnft Division 
. Joseph l\L Crockett 
Hagerstown, Maryland 

Engine Division 
Gene JlPnkel 
Deerpark, L. I., N<>w Ym·k 

Guided Missiles Division 
Gene Henkel 
Wyandanch, L. I., New York 
Stratos Division 
Gene Henkel 
Bayshore, L. I., New York 

General Electric Company 
Tom Irvine, News Bureau 
Schenectady 5, New York 
Aircraft Gas Turbine Division 
Production Engine Dep't. 
Gene Bradley 
Evandale, Ohio 
Aircraft Accessory Turbine Dep't. 
Paul Schratter 
Lynn, Massachusetts 
Small Aircraft Engine Dep't. 
Ralph Heuman 
1000 Western Ave. 
West Lynn, Massachusetts 
Missile & Ordnance Systems Dept. 
J. C. Hoffman 
3198 Chestnut St. 
Philadelphia 4, Pa. 
Heavy Military Electronic Equip-

ment Dep't. 
B. A. Mangum 
Syracuse, New York 
Light Military Electronic Equip­

ment Dep't. 
Harvey Johnson 
Utica. New York 

Goodyear Aircraft Corp. 
L. E. Judd 
1210 Massilon Road 
Akron 15, Ohio 

Grumman Aircraft Engineering Corp. 
John B. Rettaliata 
Bethpage, Long Island, N. Y. 

Gyrodyne Co. of Ameriea, Inc. 
Peter J. Papadakos, President 
St. James 
Long Island, New York 

Hiller Helicopters 
.John F. StraubPl 
1350 Willow Rd . 
Palo Alto, California 

IIugheR Aircraft Company 
C. E. Blandford 
F'Im·pneP & TPa]p Rt. 
CulvPr City, Califomia 
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Ingersoll Kalamazoo Div., 
Borg-'Varner Corp. 

R. F. Schutz, Vice President 
1810 N. Pitcher Street 
Kalamazoo, Michigan 

The Kaman Aircraft Corp. 
Charles Kirchner, Vice President 
Bloomfield, Connecticut 

Kellett Aircraft Corp. 
Don Duffin 
160 N. 15th Street 
Philadelphia 2, Pennsylvania 

Lockheed Aircraft Corp. 
John Canaday, Vice President 
Burbank, California 

California Division 
Richard L. Bean 
Burbank, California 

Georgia Div!sion 
Hemi Chappellet 
Marietta, Georgia 

Missile Systems Division 
Marion L. Sellers 
Sunnyvale, California 

Lockheed Aircraft Service 
J. W. Clutter, Vice President 
Ontario, California 

Marquardt Aircraft Co. 
Jack G. Anderson 
16555 Saticoy Street 
South Annex, Van Nuys, Calif. 

The Martin Co. 
J. M. Rowland Corpornte 

Director ' 

Baltimore Division 
F.N.Nutt 
Baltimore 3, Maryland 

Denver Division 
Don Herron 
Denver, Colo. 

Orlando Division 
J. E. Coster 
Orlando, Florida 

McDonnell Aircraft Corp. 
W. D. Hnvlon 
P. 0. Box· 516 
St. Louis 3, Missonri 

North American Aviation, Inc. 
E. J. Ryan 
International Airport 
Los Angeles 45, California 

Los Angeles Division 
E. E. Blount 
Los Angeles Int'l. Airport 
Los Angeles 45, California 

Columbus Division 
G. A. Snodgrass 
4300 E. Fifth Ave. 
Columbus 16, Ohio 

Rocketdyne Division 
D. B. Juenke 
6633 Canoga Ave 
Canoga Park. Calif. 

Missile Development Division 
R. H. Scholl 
12214 Lakewood Blvd. 
Downey, Calif. 

Autonetics Division 
Kerme Anderson 
9150 E. Imperial Highway 
Downey, California 

Atomics International Div. 
Garland C. Ladd 
21600 Vanowen St. 
Canoga Park, Calif. 

Northrop Aircraft, Inc. 
A. V. Cline 
P. 0. Box 1525 
Beverly Hills, California 

Radioplane Division 
W. D. McBride 
8000 Woodley Ave. 
Van Nuys, California 

Northrop .D~vision 
C. M. Barr 
1001 E. Broadway 
Hawthorne, California 

Piasecki Aircraft Corp. 
W. Robert Widener 
Island Road 
International Airport 
Philadelphia 42, Pennsylvania 

Piper Aircraft Corp. 
Howard Piper, Vice President 
Lock Haven, Pennsylvania 
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Reaction Motors, Inc. 
Richard F. Whitcomb 
Ford Road 
Denville, New Jersey 

Republic Aviation Corp. 
Ken Ellington, Vice President 
Leon Shloss 
Farmingdale, L. I. 
New York 

The Ryan Aeronautical Co. 
William Wagner 
Lindbergh Field 
San Diego 12, California 

Stroukoff Aircraft Corp. 
C. w;. O'Connor 
Scotch Road 
W. Trenton, New Jersey 

Taylorcraft, Inc. 
Clifford Ball 
Conway-Pittsburgh Airport 
Conway, Pennsylvania 

Temco Aircraft Corp. 
Luke Smith 
P. 0. Box 6191 
Dallas 2, Texas 

United Aircraft Corp. 
Paul Fisher, Corporate Director 
East Hartford, Connecticut 

Pratt & Whitney Aircraft Division 
John F. Smith 
East Hartford, Connecticut 

Hamilton Standard Division 
Russell Trotman 
Windsor Locks, Connecticut 

Sikorsky Division 
Frank J. Delear 
Stratford, Connecticut 

Vertol Aircraft Corp. 
E. J. Doherty 
Assistant to the President 
Morton, Pennsylvania 

Westinghouse Electric Corp. 
Charles N. Fry 
3 Gateway Center 
Pittsburgh .30, Penna. 
Aviation Gas Turbine Division 
Karl I. Silvey 
P. 0. Box 288 
Kansas City, Mo. 

DIVISION B 

Aero Supply Mfg. Co., Inc. 
John L. Wilson 
Director of Industrial Relations 
611 W. Main St. 
Corry, Pennsylvania 

Aerodex, Inc. 
Robert S. Skidmore 
P. 0. Box 123, Int'l. Airport 
Miami 48, Florida 

Aluminum Co. of America 
John L. Fleming 
1501 Alcoa Bldg. 
Pittsburgh 191 Penna. 

American Airmotive Corp. 
Charles E. Lewis, President 
P. 0. Box 187, Int'l Airport BR 
Miami 48, Florida ' ' 

Arcturus Mfg. Corp. 
Paul Anderson 
4301 Lincoln Blvd. 
Venice, California 

The B. G. Corporation 
Robert Brattvet 
Director of Sales and Engineering 
321 Broad Ave. 
Ridgefield, New Jersey 

Franklin Balmar Corp. 
J. J. Kirchoff, General Manager 
3500 Clipper Rd. 
Baltimore 11, Maryland 

Bendix Aviation Corp. 
W. A. Mara 
Direct~r of Ad.vertising 
1104 ~1sher ~mlding 
Detroit 2, MIChigan 

Champion Spark Plug Co. 
J · R. McGeorge 
Toledo 1, Ohio 

Chandler-Evans Div. 
Pratt & Whitney Co., Inc. 
J. E. Lowes 
Charter Oak Blvd. 
West Hartford, Connecticut 

The Cleveland Pneumatic Tdol Co. 
Harry Kendall 
3781 E. 11th Street 
Cleveland 5, Ohio 
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The Connecticut Hard Rubber Co. 
David S. Moffitt 
Vice President 
407 East Street 
New Haven 9, Connecticut 

Cook Electric Company 
Gerald Cannon 
2700 North Southport Ave. 
Chicago 14, Ill. 

The Dow Chemical Co. 
AI Smith, Jr. 
Midland, Michigan 

Dumont Aircraft Fitting Co. 
M.P. Balwan 
1356 Orizaba Ave. 
Long Beach, California 

Fletcher Aviatio,n Corp. 
L. C. Launer 
Executive Vice President 
Fletcher Airport 
Rosemead, California 

Flexonics Corporation 
Earl M. Hamilton 
1315 S. Third Ave. 
Maywood, Illinois 

Flight Refueling, Inc. 
H.erbert A. May, Jr. 
Dtrector of Customer Relations 
Friendship Int'l. Airport 
P. 0. Box 1701 
Baltimore 3, Maryland 

The Garrett Corporation 
Ted Burke, Corporate Dir. 
9851 Sepulveda Blvd. 
Los Angeles 45, California 

Ken Frogley 
9851 Sepulveda Blvd. 
Los Angeles 45, California 

AiResearch Mfg. Div. 
Dave Riordan 
402 S. 36th St. 
Phoenix, Arizona 

General Laboratory Associates, Inc. 
L. A. DeMellier, Advertising 
17 E. Railroad St. 
Norwich, N. Y. 

The B. F. Goodrich Co. 
Herbm·t W. Maxson 
500 S. Main St. 
Akron, Ohio 

Hat·vey Alwninum 
Gene Alfred 
19200 S. Western Ave. 
TolTance, California 

Hoffman Laboratories, Inc. 
John O'Brien 
1625 Eye Street, N.W. 
Washington 6, D. C. 

Hydro-Aire, Inc. 
S. Scott 
3000 Winona Ave. 
Burbank, California 

Jack & Heintz, Inc. 
J. L. Whiteman 
17600 Broadway 
Maple Heights, Cleveland 1, Ohio 

Kaiser Aircraft & Electronics Corp. 
H. Walton Cloke 
1625 Eye St., N. W. 
Washington, D. C. 

Kollsman Instrument Corp. 
Dr. Milia Alihan 
80-08 Forty-fifth Ave. 
Elmhurst, New York 

Land-Air, Inc. 
A.M. Breit 
Vice President, Sales & Contracts 
7444 W. Wilson Ave. 
Chicago 31, Illinois 

Lear, Inc. 
H. M. Wales 
Commercfal Marketing Manager 
3171 S. Bundy Dr. 
Santa Monica, California 

Grand Rapids Div. 
H. G. Perley 
110 Ionia Ave., N.W. 
Grand Rapids 2, Michigan 

Longren Aircraft Co., Inc. 
Hampden Wentworth, President 
24751 Crenshaw Blvli. 
Torrance, California 
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Luria Engineering Co. 
Charles Ketcham, V. P. 
1010 Vermont Ave. 
Washington, D. C. 

l\'IB Manufacturing Co. 
J. C. Stephens 
P. 0. Box 1825 
New Haven 8, Conn. 

Macwhyte Company 
Forest J. Nelson 
2904 14th Ave. 
Kenosha, Wise. 

Minneapolis-Honeywell Regulator 
Company 

James H. Porterfield 
2747 4th Ave. S. 
Minneapolis 8, Minnesota 
Aeronautical Division 
Thomas F. Barnhart, Jr. 
2600 Ridgway Road 
Minneapolis 13, Minnesota 

National Tapered Wings, Inc. 
E. E. Baker, Vice President 
3001 E. 11th Street 
Los Angeles 23, California 

The New York Air Brake Company 
David W. Dean 
Advertising Manager 
Starbuck Avenue 
Watertown, New York 

Pacific Airmotive Corp. 
R. Backman, Vice President-Sales 
2940 Hollywood Way 
Burbank, California 

Parker Aircraft Company 
Don Ziegler 
5827 W. Century Blvd. 
Los Angeles 43, California 

Radio Corporation of America 
E. C. Anderson 
Executive Vice President, Public 

Relations 
RCA Bldg.-Rockefeller Plaza 
NPw York 17, N.Y. 

Reynolds Metals Co. 
Donald B. McCaHIIIll'IHl 
P. 0. Box 2346 
Richmond 18, Va. 

A. C. KintnPr 
2500 S. 3rd St. 
Louisville, Ky. 

Rheem :Manufacturing Co. 
Earl Kit·m~er 
400 Park Ave. 
New York, New York 

Aircraft Div. 
Dudley Biggs 
11711 Woodruff Ave. 
Downey, California 

Robertshaw-Fulton Controls 
Robert Sweeney 
Santa Ana Freeway at Euclid, 
Anheim, California 

Rohr Aircraft Corp. 
Edward T. Austin 
Chula Vista, California 

Simmonds Aerocessories, Inc. 
Edward L. Spellerberg 
105 White Plains Road 
Tarrytown, New York 

Solar Aircraft Company 
Fred S. Rage, Jr. 
2200 Pacific Highway 
San Diego, California 

Sperry Gyroscope Company 
Div. of Sperry Rand Corp. 

C. H. Jones 
Great Neck, L. I., New York 

Sunrlstrand Aviation 
Div. of Sundstrand Maehine Tool 

Co. 
P. A. Anderson 
2421 11th Street 
Roekford, Illinois 

Sundstrand Turbo Div. 
H. M. St. John 
Assistant General Manager 
2480 W. 70th Ave. 
Denver 11, Colorado 

'fhiokol Chemical Corporation 
Robert Way 
780 North Clinton Avenue 
Trenton 7, New Jersey 

'fhompson Products, Inc. 
William R. Crowell 
23555 Euclid Ave. 
Cleveland 17, Ohio 



GOYERNMENT AGENCIES 

Tinncrman Products, Inc. 
W. A. Garman 
P. 0. Box 6688 
Cleveland 1, Ohio 

Transco Products, Inc. 
1\f. Cleland, Sales 1\fanager 
12210 Nebraska Avenue 
Los Angeles 25, California 

Vickers, Inc.-Division of Sperry 
Rand Corp. 

E. J. Doucet, Jr. 
Administrative and Engineering 

Center 
Detroit 32, 1\fichigan 

Wm. R. Whittaker Co., Ltd. 
J. 1\L Wehrly 
915 North Citrus Avenue 
Los Angeles 38, California 

The Franklin C. Wolfe Co., Inc. 
William Lester 
10567 Jefferson Blvd. 
Culver City, California 

Zenith Plastics Company 
Ross Garrett 
P. 0. Box 91 
Gardena, California 

Aircraft Industries Association 
Burton E. English, Director, 

Public Relations 
610 Shoreham Building 
Washington 5, D. C. 

Aircraft Industries Association 
Fred Stiefler-West Coast 
7660 Beverly Boulevard 
Los Angeles 36, California 

Government Agencies Directly Concerned with Aviation 

AIR COORDINATING COMMITTEE 
Department of Commerce 
14th Street and Constitution Avenue, N. W. 
Washington 25, D. C. 

Executive Secretary-William E. Neumeyer 
Sterling 3-9200 Extension 3613 

AIR FORCE, DEPARTMENT OF THE 
Pentagon Building 
Washington 25, D. C. 

Office of Information SerYices-Maj. Gen. Arno Luehman 
Liberty 5-6700 Extension 76061 

ARMY, DEPARTMENT OF THE 
Pentagon Building 
Washington 25, D. C. 

Chief of Information Services-Maj. Gen. H. P. Storke 
Liberty 5-6700 Extension 55135 

ATOMIC ENERGY COMMISSION 
Germantown, Maryland 
Washington 25, D. C. 

Director of Information Services-Morse Salisbury 
Hazelwood 7-7831, Extension 3446 
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CIVIL AERONAUTICS ADMINISTRATION 
Temporary Building #4 
17th Street and Constitution Avenue, N. W. 
Washington 25, D. C. 

Director, Aviation Information Office--Chester C. Spurgeon 
Sterling 3-9200 Extension 3661 

CIVIL AERONAUTICS BOARD 
Department of Commerce Building 
14th Str~et and Constitution Avenue, N. W. 
Washington 25, D. C. 

Chief of Public Information-William Kloepfer, Jr. 
Sterling 3-9200 Extension 3807 

~~~ 

COMMERCE, DEPARTMENT OF 
14th Street and Constitution Avenue, N. W. 
Washington 25, D. C. 

Director of Public Information-Albert Leman 
Sterling 3-9200 Extension 3135 

DEFENSE AIR TRANSPORT ADMINISTRATION 
14th Street and Constitution Avenue, N. W. 
Washington 25, D. C. 

Administrator-Theodore Hardeen, Jr. 
Sterling 3-9200 Extension 4707 

DEFENSE, DEPARTMENT OF 
Pentagon Building 
Washington 25, D. C. 

Director of Public Information-(Vacancy as of April15, 1958) 
Liberty 5-6700 Extension 71346 

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 
1512 H Street, N. W. 
Washington 5, D. C. 

Assistant to Executive Secretary (Information)-Walter T. Bonney 
r_.iberty 5-6700 Extension 63229 

NAVY DEPARTMENT OF 'l'HE 
' Pentagon Building 

Washington 2!), D. C. 
Chief of I nformatiou-Ht>al' A elm. C. C. Kirkpatrick 
Liberty 5-6700 Extension 77391 
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ACCEPTANCES (See lndhidual Sub­
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o,·cr) 

ACCIDENTS, 65, 100, 10~, 110 
ADVANCED VEHICLES, 51 
AIR CARGO (see Cargo) 
AIR CAR.RIERS (see Airlines) 
AIRCRAFT (see also Airframes) 

Airline, 96, 97, 104 
Appropriations, 27, 29, 30, 31 
Backlog, 15 
Civil, 6, 7, 9, 10, 76, 77, 80ff 
Exports, 92, 113ff 
Facilities, 17 
Federal Expenditures, ~8, 30, 31, 32 
In Production, 16 ·• 
In Use, 8~, 83, 92 
Inventory, 23, 24 
Mutual Security Program, 116 
Production 

Weight, 10, 22 
Value, 8 
Number, 6, 7, 20, 76, 77, 81 

Sales, 9 
Tactical (see Bombers and Fighters) 
Types, 16, 20, 76, 77, 81, 93, 95 

AIRCRAFT ENGINES (see Engines) 
AIRCRAFT INDUSTRY (see Individual 

Subjects) 
AIRCRAFT TYPES, 16, 20, 76, 77, 81, 

87, 93, 95 
AIR FORCE, 23, 24, 25, 29, 30, 31, 32, 

116 
Guided Missiles, 36, 37, 39, 41, 46, 47, 

49, 51 
AIRFRAME MANUFACTURING IN­

DUSTRY 
Backlog, 15 
Employment, 53ff, 61 
Export, 113ff 
Facilities, 17 
Finances, 68ff 
Production, 6, 7, 77, 81, 87 
Sales, 9 
Taxes, Federal, 71, 73 

AIRLINES 
Domestic 

Accidents, 100, 102, 110 
Aircraft, 95, 96 
Length of Trip, 103, 108 
Load Factor, 89, 103, 108 
Mail, !lO, 105 

Operators, 92, 100, 102 
Passenger-Load, 89, 103, 108 
Passenger-Miles, 89, 90, 103, 108 
Passenger Revenues, 89, 103, 108 
Passengers, 89, 90, 103, 108 
Route Mileage, 100, 102 
Seat Miles, 89, 103, 108 
Seats, 100, 102 
Speed, 100, 102 

International (U.S. Flag) (see also 
Individual Subjects), 96, 102, 103 

Irregular, 109 
Local, 99 
Territorial, 99 
Trans-Atlantic Crossings, 99 

AIR MAIL, 101, 105 
AIRMEN, Military, 25, 26 
AIRPLANES (see Aircraft) 
AIRPORTS, 85 
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AIR NAVIGATION, 85 
AIR TR.<\.NSPORT (see Airlines) 
ALUMINUM, 14 
APPROPRIATIONS, 27, 29, 30, 31 
ARMY, 23, 24, 29, 32 

Guided Missiles, 36, 37, 39, 41, 46, 47, 
49 51 

ASSETS, 70, 74 
ATOMIC ENERGY, 50 
AVIATION (see also Individual Sub­

jects) 
Appropriations, 27, 29, 30, 31 
Expenditures, 28, 30, 31, 32 
General, Civil, 76ff 

AVIATION CADETS, 25 

B 

BACKLOG, 15, 72 
BALANCE SHEETS, 70 
BOMBERS, 20, 22 · 
BUDGET (see Appropriations and Ex­

penditures) 
BUREAU OF AERONAUTICS (see 

Naval) 
BUS, 105, 110, 111 
BUSINESS FLYING, 83 

CANADA,118 
CARGO, 105, 107 

c 

CARRIERS (see Airlines and Railroads) 
CERTIFICATES, 84 
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CIVIL (sec Individual Subjects such as 
Airlines, Aircraft, etc.) 

CIVIL AIRWAYS, 75 
CIVIL FLYING SCHOOLS, 84 
COMMERCIAL AIRCRAFT, 95, 114 
CONSTRUCTION (see Facilities) 
CONTRACTORS, MA.TOR, 72 
COPPER., 14 
COST (sec Value, Expenditures) 

D 
DECOY, 41 
DEFENSE CONTRACTORS, 72 
DEFICIT (see Loss) 
DELIVERIES (see Individual Subjects 

such as Aircra:ft, Engines) 
DEVELOPMENT (see Research and 

Den~lopment) 

E 
EARNINGS (sec also Profits), 56, 59, 

60, 62 
EMPLOYMENT, 53ff, 61 
ENGINES 

Backlog, 15 
Exports, 116 
Facilities, 17 
Production, 13 
Sales, 9 

EXPENDITURES (Government.) 
Aircraft, 28, 32 
Air Force, 30, 31, 32 
Federal, 28, 30, :n, 32 
Guided Missiles, 38, 39 
Military Services, 28, 30, 31, 32 
Naval, 30, 31, 32 
Research and Development, 44, 48, 49, 

50 
EXPORTS, 113ff 
EXPRESS (sec Cargo) 

F 
FACILITIES, 17 
FACTORY SHIP:\IENTS, 77, 81 
FARES (see Rates) 
FATAI~ITIES (sec also Acci<lents), 100, 

102, 110 
FIGHTERS, 20, 22 
FINANCING, AJRFRAl\JE INDUSTRY, 

70ff 
FLOOR APACE, 17 
FOREJG N AVIATION, 11;{ff 
I•'Rf;JOHT (see Cargo) 
FREIGHT RATER (see Rates) 

G 
GOVERNMENT (s~e Individual Sub· 

jects such as Appropriations, Air Force, 
etc.) 

GUIDED MISSILES, 3:m 
A ir-to-Ait·, 41 
Air Force, 36, 37, 39, 41 
Air-to-Surface, 41 
Army, 3G, 37, 39, 41 
Fc<lcral Expenditures, 28 
Funds Available, 36, 37, 39, 41 
Navy, 36, 3~ 39, 41 
Obligations, 35, 36 
Surface-to-Surface, 41 

H 
HELICOPTERS, 88ff 

Exports, 115 
Inventory, 24 
Production, 87 
Sales, 88 

HIGHWAYS, 111 
HOURS, 48, 58, 83 

INCOME ACCOUNTS, 71 
INJURIES (sec Accidents) 
INSTRUCTIONAL FLYING, 83 
IXSTHUMENTS (sec Aircraft Equip-

ment :m,] Parts) 
INSTRUMENT LANDING SYSTEMS, 

80 
INVENTORY, 23, 24 

J 
JE'r ENGINES (sec Engines) 
.JETS (see Aircraft) 

L 
LABOR TURNOVER, 61 
LANDING AIDS, 80, 85 
LANDING FIELDS (see Airports) 
LIABILITIES, 70 

LOAD FACTOR (see Passengers) 
LOSSES (see also Profits), 71, 73 

M 
MACHINERY, (see Facilities) 
MA II~ (see Air Mail) 
:\fANHOURS, RESEARCH & DEVEL­

OPMENT, 48 
l\fA'rERIALS, 14 
l\ULES FLOWN (see Individual Suh.it'<'ts 

suC"h as Passenger-Miles) 
MU'rUAL SECURITY PROGRAM, lOG 
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XA V't", :!3, :!4, :!6, :!9, 32, 116 

Guidl•d Missiles, 36, 37, 39, 41, 46, 47, 
49, 51 

NET WORTH, 70 

0 

OBLIGA '!'IONS, 27, :!9 
OC'ClTP A '!'IONS, 62, 63 
OFFICERS, 25, :!6 

p 

PASSE~GER FATALITIES (see Acci­
dents) 

PASSENGER l\flLES, 89, 90, 103, 105, 
107 

PASSENGER RATES (see Rates) 
PASSENGER REVE~UE (see Rates), 

103, 105, 108 

PASSENGERS, 89, 90, 103, 105, 106 
PAY ABLES, 70 

PERSONAL AIRCRAFT (see Utility 
Aircraft.) 

PERSONNEL (see Employment) 
PILOTS, 25, :!6, 84 
PI.JANES (see AiCI·aft) 
Pi.JANTS (sec Facilities) 
PLEASURE FLYING, 83 
PRICE, NET BILLING, 77, 81 
PROCUR~MENT (see Appropriations, 

Expcmhtures, Sales, Value) 
PRODUCTION (see Individual Subjects) 
PRODUCTION WORKERS (see Employ­

ment) 

PROFITS (see also Losses), 71, 73 
PROPELLERS 

Backlog, 15 
Facilities, 17 
Sales, 9 

R 

RADIO RANGE STATIONS, 85 
RAILR.OADS, 107, 109ff 
R.A TINGS, Ch·i! Pilot and Other, 84 
RI<X~ETVABLES, 70, 74 
REHEARf'H AND lll<WELOPMENT, 

4:lff 

RI•~\'J•~NHl~ (sep Pnt~senger Revenue, 
Rates) 

ROADS (see High\\'ays) 

s 
SAFETY (see Accidents) 
SALARIES (see Earnings) 
SALES, 9, 71, 73, 77, 81 
SCHEDULED AIRLINES (see Airlines 

and Imlh·idual Subjects) 
SEA (see Water Transport) 
SEPAR.ATIONS (see Labor Turuo\'el') 
SHIPMENTS (see Production) 
SMALL BUSINESS, 68 
SPARE PARTS (see Aircraft Parts aud 

Equipment) 
SPEED, AVERAGE, 100, 102 
STEEL, 14 
STRIKES (see Work Stoppages) 
STRUCTURES (see Facilities) 
STUDENT PILOTS, 84 
SlTRPLUS (see Profits) 

T 

TAXES, 71, 73 
TR.AFFIC (see Airlines) 
TRAINER-S, 20, 22 
TRANS-ATLANTIC TRAVEL, 106 
TRANSPORTATION, 95ff . 

Leading Transport Compames, 97 
TRANSPORTS, 20, 22, 95, 114, 120 
TRAVEL (see Tmnsportation) 
TURNOVER (see Labor Turnover) 

u 
UNITED KINGDOM, 119, 120 
USAF (see Air Force) 
U. S. NAVY (see Navy) 
UTILITY AIRCRAFT, 76ff, 114 

v 
VALUE (see Imlivicl\utl Subjects such as 

Facilities, Production) 
VALUE ADDED BY MANUFACTURE, 

8 

w 
WAGE EARNERS (see Employment) 
WAGES (see Earnings) 
W A 'l'ER TRANSPORT, 102, 111 
WEIGH'l' (sel' Airfrmue Weight) 
WOl\lJ~N, {i2 

WORK INJFRIEA, <i5 
WORKERS (see Employment) 
WORK STOPPAGES, 64 
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