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PREFACE 
The United States Aircraft Industry has become what future his­

torians will perhaps consider the most dominant force in the shaping 
of the nation's. economy and security. It has given, and will continue 
to contribute, m large measures to the freedom and well being of the 
world. 

Today we live_ in a ~our-dimer:sional universe of space and time. 
Aviation has provided this fourth-dimensional aspect in the annihilation 
of space and time separating the nations around the earth. 

Indeed, aviation has not only revolutionized transportation, but it 
has forced international isolationism into discard. It has opened new 
channels of travel and intercourse. It has enhanced the standard of 
living and the tempo of living. 

The development of the airplane has exerted such a profound effect 
on national and world affairs that only time and the studious analysis 
of events by historians will enable us to view the first half-century of 
aviation in its proper perspective. 

The time is not far off when any place on this earth can be reached 
from any other in less than one day. No longer may we consider the 
North American Continent an island surrounded by friendly nations and 
ocean barriers. We know, all too well, that the air above us has become 
an invisible thoroughfare over which not only the peaceful flights of 
commerce ply, but also supersonic aerial weapons of incredible destruc­
tion. 

Because of the ever increasing technical advances of aircraft as vehi-
cles of commerce, as well as weapons of defense, public understanding 
of aviation is of extreme importance. 

The contents of this 1955 volume of Aviation Facts and Figures are 
not works of original research. They represent a compilation of facts 
gleaned from hundreds of sources in the wor :a of aviation during the 
past year which have been considered of importance or interest. 

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

President, Aircraft Industries Association 
D. c. RAMSEY, ADMIRAL, USN (RET.) 

April, 1955 
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The past history of the aircraft industry has been one of dramatic peaks and valleys. Today, 
coordinated Defense Department long-range planning aims at the maintenance of substan­

tial modern air forces and stable industry production levels. 



PRODUCTION AND FACILITIES 

The United States aircraft industry in 1954, was the largest manu­
facturing employer of all industry in the nation. Today, nearly 800,000 
men and women are engaged in producing aircraft-the nation's prime 
tool of commerce and of defense against aggression. 

The military annual purchase of aeronautical products accounts for 
between 85 and 90 percent of industry's annual volume. Civil aviation 
production provides a large measure to the productive economy of the 
nation; indeed, to the world. But commercial aircraft production still 
represents only a small percentage of the industry's annual output. 

Throughout the industry's half century of history the principal diffi­
culties that have beset it have resulted from rapid rises to peak produc­
tion efforts in wartimes and dramatic production cutbacks in peacetime. 
Despite the lessons of previous wars-the waste and costliness of rebuild­
ing air power-the industry was all but demobilized and the machinery 
of research and development of new aviation products virtually halted 
in early post World War II years. 

Between the years 1947 and 1949, despite continual warnings from 
thoughtful men, there was a steady decline in the total unit output of 
the aircraft industry. When the Korean War broke with sudden fury in 
June, 1950, we were caught producin!i only 215 military aircraft per 
month-nearly 3,500 aircraft per year less than we we1·e building in 1940. 

In 1950 and 1951 we had practically no jet bombers, and few jet 
fighters, as against the thousands of jet fighters and bombers of the 
Communists. As in the past, it was only by herculean efforts on the 
part of the industry and government that aircraft production was able 
to step up and meet and beat the Communist threat in Korea. 

With the lesson that air power is peace power propounded in World 
War I, steeped in World War II, and proven a few short years later in 
Korea, the nation has learned that maintenance of a stable, healthy air­
craft industry is the key to the security of America. But only in recent 
months has the nation and its military forces been able to extricate them­
selves from the dangerous position of air power low in quantity and 
quality as a result of post World War II cutbacks. 

The modern aircraft, particularly the military weapon, with all its 

1 
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electronic equipment and arsenal of weapons is the most highly developed 
instrument of power devised by human ingenuity. The history of the 
airplane has been one of continuing increases in performance and size, 
resulting in greater complexity and infinite precision in the manufac­
turing operation. With each new advance in aeronautical progress new 
techniques, and methods, and tools, and processes, have been necessary. 
And usually, this progress can be measured by the necessity for, and 
intensity of, research and development efforts into completely unexplored 
fields of human knowledge. 

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 

u. s. AIRCRAFT PRODUCTION 

1909 TO DATE 

(Number 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 

377 817 
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 



Year 

1934 
1935 
1936 
1937 
1938 

1939 
1940 
1941 
1942 
1943 

1944 
1945 
1946 
1947 
1948 

1949 
1950 
1951 
1952 
1953 
1954 

N.A.-Not available. 
E Estimate. 

PRODUCTION AND FAOrLITIES 

u. s. AIRCRAFT PRODUCTION 

1909 TO DATE 
(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 
12,804 6,019 
26,277 19,433 
47,836 47,836 
85,898 85,898 

96,318 96,318 
49,761 47,714 
36,670 1,669 
17,717 2,100 

9,586 2,284 

6,089 2,544 
6,520lll 3,0001D 
7,877E ~ 5,4QQE 

12,509E 9,0QQE 
15,134E ll,OOOE 
12,989E 9,600J.IJ 

Sources: 2, 3, 9, 17, 28, 32, 34, 47, 75, 82. 

9 

Civil 

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

3,6!51 
6,785 
6,844 
-
-

-
2,047 

35,001 
15,617 

7,302 

3,545 
3,520 
2,477 
3,509 
4,134 
3,389 

The American aircraft industry has produced more than 521,000 aircraft in its 50 year 
history. Present production ranges from small 110 mile-per-hour utility planes which cost 

approximately $5,000 to huge supersonic jet bombers costing several million dollars. 

Lead Time for Production 

The production of aircraft, following research and development and 
ultimate decision to produce, involves thousands of inter-related actions 
and months of time in assembling needed parts, materials and com­
ponents. Some elements of production time are irreducible; others 
already have been shortened by the aircraft industry through continuing 
advances in manufacturing techniques. 

This very complexity of the aircraft manufacturing process is, per-
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haps, the prime factor in the time consuming operation in the produc­
tion of an aircraft. This nation's latest heavy jet bomber, for example, 
upon which the United States Air Force will spearhead its strategic air 
capability for the next several years, took nine years incubation from 
drawing board O.K. to first production roll out. 

The time factor involved in the production of a modern military 
warplane, among others, includes: (a) the time required for military 
experts to establish strategic requirements and to translate these require­
ments into performance specifications, (b) the time required for design 
competitions and for contract awards, (c) the time to build experimental 
models and test them, (d) the time to prepare the production plan-a 
project that requires knowledge of the production time needed for each 
of the thousands of parts and materials that go into the finished aircraft 
(in one giant bomber flying today there are over 184,000 separate parts) 
and, (e) the time required to test, analyze, and sometimes modify, the 
first production aircraft. 

Production Facilities 
The expansion of the aircraft industry which followed the outbreak 

of the Korean War, is largely complete. While the 1950 buildup required 

COST OF EMERGENCY FACILITIES EXPANSION, AIRCRAFT INDUSTRY 
SECOND WORLD WAR AND RECENT EXPANSION 

(Millions of Dollars) 

TOTAL 
Privately Federally 
Financed Financed 

TOTAL EXPANSION 
1940-1945 ... .. ...... $3,894 $ 420 $3,474 
1950-1953 . . ........ . 3,528E 1,204 2,324E 

Structures 
1940-1945 .. ... ... .. . 1,556 212 1,344 
1950-1953 . ......... . 1,085E 805 280E 

Equipment 
1940-1945 . .. .. .. .. .. 2,338 208 2,130 
1950-1953 .... . .. . . 2,443E 399 2,044E 

E Eatun&te. 

Sources : 2, 16, 78. 

The cost ~f new machines end buildings in the recent expansion, which began with the 
Kore~n bu1 l du~, almost equa lled that of the Second World War. The aircraft industry 
prov1ded e th1rd of the funds fo r expa nsion . By January, !955, facilities expansion was 

virtually completed. 
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FLOOR SPACE oF AIRFRAME, ENGINE AND PROPELLER FAmLrTrEs, 1939 TO DATE 

(Millions of Square Feet) 

Date TOTAL Airframe Engine Propeller 

Jan. 1, 1939 .. .......... 9.5 7.5 1.7 .s 
Jan. 1, 1940 ............ 13.1 9.6 s.o .5 
Jan. 1, 1941 .......... .. 25.5 17.9 6.5 1.1 
Jan. 1943 .............. 117.1 77.5 31.8 5.2 
Dec. 1943 .............. 175.0 110.4 54.2 6.8 

Dec. 1944 ..... ..... .... 167.4 103.0 54.9 7,g 
1947 (estimate) ......... 54.1 39.0 13.5 1.6 
1950 (estimate) ... .. .... 63.5 47.5 14.0 2.0 
June 30, 1952 •• ••• 0 •• 0 . 122.8 82.3 38.4 2.1 
June 30, 1953 ..... . .... 135.8 91.1 42.1 2.6 
Sept. 30, 1954E ....... . 127.5 91.0 33.7 2.8 

E Estimate. 

Sources: 2, 4, 14, 76. 

The floor space of aircraft industry plants is 11 rough index of the industry's readlne11 for 
emergency production. The post-Korea expansion has ended with floor space at about 

75 per cent of the World War II peek. 

a broad-scale expansion of aircraft production facilities-land, buildings, 
machinery and equipment-the job, though difficult, fortunately was 
made easier because of the immediate experience drawn from World 
War II, only a decade earlier. 

There were considerable facilities still in ''stand-by'' status dating 
from the global war. However, a substantial number of these had been 
made obsolete by technological advances in the physical sciences em­
braced by the aircraft industry. 

Despite the fact that in 1950 we were producing less aircraft per 
month than we were in 1940, the floor space r equired for aircraft pro­
duction in 1950 bad increased greatly. In June, 1950, approximately 
60 million square feet were being used in the manufacture of aircraft as 
compared to just under 10 million square feet in 1939. 

Overall floor space available for the manufacture of jet fighters , bomb­
ers, guided missiles and civilian aircraft of all types, is approximately 
127.5 million square feet-about twice that used in 1950. 

However, pilotless aircraft and guided missiles as production weap­
ons are just now beginning to join the military services in operational 
quantities. With the increasingly heavy emphasis laid by the military 
on these supersonic aerial weapons there will undoubtedly be consider­
able new facilities construction in widely dispersed areas of the nation 
for their highly specialized production. 
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FLOOR SPACE OF AIRCRAFT FACILITIES 

~----AIRFRAME ENGINES, ETC.~ 

JAN. 1939 

DEC. 1943 

1947 

JUNE 1953 

1954 

30 40 50 60 70 

Year 

--
1948° 
1949 
1950 
1951 
1952 
1953 
1954 

Millions of square feet 

SALES OF AmCRAFT1 AIRCRAFT ENGINES, PROPELLERS AND PARTS 

1948 TO DATE 

(Millions of Dollars) 

Complete Aircraft Aircraft Engines Aircraft Propellers 
and Parts and Parts and Parts 

To-
TAL 

To- u.s. To- u.s. To- u.s. 
Mili- Other Mili- Other Mili- Other TAL TAL TAL 
tary tary tary 

--- - - - -------- ---- - --- ----
$1,158 $ 748 $ 626 $122 $ 265 $ 222 $ 43 $ 48 $ 36 $12 
1,781 1,098 927 171 508 461 47 62 50 12 
2,274 1,416 1,255 161 583 519 64 75 62 13 
3,456 1,883 1,657 226 879 779 100 110 89 21 
6,497 3,897 3,442 455 1,609 1,440 169 148 122 26 
8,511 5,179 4,661 518 2,378 2,189 189 203 176 27 
8,248 5,226 4,626 600 2,044 1,868 176 183 151 32 

0 Total for last three quarters of 1948 only. 

Source: 25. 

Other 
Prod-
ucts 
and 

Serv-
ices 

---
$ 97 
113 
200 
584 
843 
751 
795 

The 11viation products charted represent the sales of some 50 major manufacturers of com­
plete 11ircraft, complete aircr11ft engines, and complete aircraft propellers. Because other 
manufacturers 11 lso sell some aviation products directly to users, total sales actually are 

much larger than shown here. 
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VALUE OF AIRCRAFT AND p .ARTS PRODUCED 
1914 TO DATE (Thousands of Dollars) 

Cost of Materials, Value Added 
Supplies, Fuel, 

13 

Value 
of Year by 

Purchased Electric Manufacture Products 

1914 
1919 
1921 
1923 
1925 

1927 
1929 
1931 
1933 
1935 

1937 
1939 
1947 
1949 
1950 

1951 
1952 
1953 
1954 

E Estimate. 
N .A.-Not available. 
0 Bales. 
Sources: 2, 20, 22, 25. 

Energy, etc. 

$ 134 $ 
7,127 
2,407 
3,829 
2,870 

7,517 
27,368 
13,101 

7,957 
14,361 

56,556 
96,250 
N.A. 
N.A. 
N .A. 

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

or Sales 

656 $ 790 
7,246 14,373 
4,235 6,642 
9,116 12,945 
9,655 12,525 

13,645 21,162 
43,785 71,153 
27,177 40,278 
18,503 26,460 
30,986 45,347 

93,144 149,700 
183,247 279,497 
954,575 1,200,000& 

1,344,068 1,781,000° 
1,550,551 2,274,000• 

2,662,993 3,456,000° 
4.404 ,823 6,497,000° 
5,764,300 8,510,ooo· 
5,6001000E 8,246,000° 

Aircraft industry production ranlr.s second in dollar volume of all industries in the country. 
The "Value Added " column shows the real economic contribution of the industry in lr.now· 

how, labor, wear and tear on machines and buildings, etc. 

A TYPICAL AIRCRAFT MANUFACTURER'S 1954 PURCHASES FROM 

SMALL BusiNESS 

Percent of 
Dolhir Volume 

Total purchases from all concerns . . . • . . . • . . . . . . . . . . . . • . • . . . . . 100.0 

From small business• .......... •....•..•...... ...... • ... ...• 
Concerns with less than 50 employees •.................•.. 
Concerns with 50 to 199 employees ...•....•......... ... •. 
Concerns with 200 to 499 employees ....•..•...........•.. 

From large business ..........•...••••••.................•.. 
Purchases not obtainable from small business ..........•.. 
Purchases on which small business was not competitive ..... 

• Smail business concerns are those hs.vin.: less than 500 employees. 
Source: 86. 

55.0 

45.0 

20.7 
22.1 
12.2 

32.0 
13.0 



14 AVIATION FACTS AND FIGURES, 1955 

CoNSUMPTION oF SELECTED MATERI.ALS BY AIRCRAFT AND PARTS INDUSTRY 
1947-1953 

(Short Tons) 

All Aircraft and 
Aircraft and Parts 

Year Metal-working Parts Industries 
As Percent of 

Industries All Metal-working 

CARBON STEEL 
36,411,380 22,934 .1 

1947 
1949 36,707,265 51,279 .1 

1950 43,025,011 72,474 .2 

1951 47,381,914 120,608 .3 

1953 44,104,294 327,942 .7 

STEEL ALLOYS 
24,017 .9 1947 2,670,257 

1949 2,789,855 41,464 1.5 

1950 3,853,858 53,716 1.4 

1951 4,563,142 112,672 2.5 

1953 4,041,774 137,754 3.4 

ALUMINUM 
7.4 1947 461,001 33,936 

1949 460,315 40,098 ' 8.7 -
1950 712,233 ;,.?0 59,884 8.4 
1951 662,844 ~ . ~\o 116,529 17.6 
1953 846,793 ~ .) "\'164,137 19.4 

COPPER AND COPPER-BASE ALLOYS 
1947 942,902 3~6 .1 
1949 1,027,118 N.A. N.A. 
1950 1,334,222 3,102 .2 
1951 1,393,821 9,705 .7 
1953 1,159,787 10,554 .9 

N.A.-Not available. 

Source : 23. 

The aircraft industry, in 1954, con sumed almost 20 per ce nt of all aluminum used in metal 
working industries. It used 2.2 pounds of aluminum, 1.8 pounds of steel alloys, and 4.3 
pounds of carbon steel for every pound of airframe weight produced (excluding spares ). 
These figure s show t he meta ls consumed not only for the airframe but also for the 
power plant and fo r fixe d eq uipm ent and spare parts. They also take into account the 

meta l t hat goes Into jigs a nd dies, re jections, scrap and losses in terminated contracts. 
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u. s. AIRFRAME WEIGHT PRODUCTION, 1939 TO DATE 

Weight in Millions of Pounds (Excluding Spares) 
Year 

TOTAL Military Civil 

1939 12.5 10.1 2.4E 
1940 27.8 23.1 4.7E 
1941 86.1 81.4 4.7E 
1942 275.9 276.9 -
1943 654.7 654.7 -

1944 962.4 962.4 -
1945 642.2 640.6 1.7 
1946 38.4 12.9 26.6 
1947 29.3 11.4 17.9 
1948 35.3 25.2 10.1 

1949 36.5 29 .8 6.7 
1960 42.2E 36.2E 6.0 
1951 55.0E 5Q.OE -._; 5.0 
1952 114.3E 105.0E · 9.3 
1953 150.4E 140.0E ' 10.4 
1954 148.0E 137.5E 10.5 

E Estimate. 
Sources: 2, 23, 34, 36, 43. 

Airplanes vary in size from "very small" to "very big." Because of this, industry and gov­
ernment consider airframe weight, rather than aircraft units, to be the best index of 
production. Military airframe weight production is now leveling off at one-seventh of the 

World War II 1944 pe5~. 

AIRFRAME WEIGHT OF U.S. MILITARY PLANES, BY TYPE, 1944 AND 1954 
(Pounds) 

Type 

Heavy bombers . . ........ . . ..... .. . 
Medium bombers . .. . .. . . .. ... ... . . 
Light bombers ... .. ......... . . . .. . 
F1ghters--day ...... .. . .. . .. . .. .. . . 
Fighters-all weather .... . . ..... . . . 

Heavy transports .. ..... . . . ... . ... . 
Medium transports .... .. . . ... .. .. . 
Light transports .... .. .. . . . .. ... . . . 
Trainers . .. . .. . .. .... . ..... . ... . . . 

Sources: 2, 7. 

1944 

49,000 
10,100-24,700 
7,800-14,700 

5,000 
10,000 

20,100-61,800 
7,800-16,400 
2,300- 3,800 

600-16,800 

1954 

115,000 
55,000 
25,000 

8,000- 12,000 
12,000- 20,000 

55,000-100,000 
30,000- 55,000 
20,000- 30,000 
1,500- 22,000 

Because of the ever increasing performance of U.S. aircraft (see p. 42), airframe weights 
are still on the increase. The average weight pe r military aircraft produced in 1939, was 

4,600 pounds; in 1944, 10,000 pounds; in 1954, 14,300 pou nds. 



16 

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 

N .A.-Not available. 
E Estimate. 
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AmCRAF:r ENGINE PRODUC'TION, 1917 TO DATE 

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. 

30,167 22,667 
64,681E 58,181 
38,089E 138,089 

1227,116 227,116 
256,911 256,911 

111,650E 109,650 
43,407 2,585 
21,159 4,808 
N.A. N.A. 
N.A. N.A. 

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

32,382E 27,0001'J 
41,647E 35,000'11: 
30,5191'l 25,000111 

Source• : 2, S, 20, 23, 2 • , 84 , 47. 

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 
3,8001!: 
N.A. 

7,5001!: 
6,5008 

-
-
-

2,000B 
40,822 
16,351 
9,032 
3,982 

4,314 
4,580 
5,382 
6,647 
5,511l 

U.S. ai!craft engine manufacturers for the first time, in 1954, began producing more jet 
t han p1ston engines. Airframe manufacturers are building 91 different models of aircraft. 

Of this number 65 are military types and about half of these are jet powered. 



LABOR 

During World War II, more Americans worked to build military 
aircraft than had been engaged in any other single manufacturing effort 
in history. Statistically, the industry rose from 41st in rank among U.S. 
employers to first. By year-end 1943, 1,342,500 men and 
women were employed directly by aircraft manufacturers, $85 01 

and an additional 650,000 persons were employed by indus­
try sub-contractors and suppliers in the building of the 
world's most powerful military air force. 

Production of this great work force reached 
its zenith in 1944. During that single year the 
aircraft industry produced the staggering total $ 6298 
of 96,318 aircraft-more planes than had been 
built in all the world prior to 1940. Military air­
craft production peaked in March of that year 
with 9,113 planes produced and accepted by the 
military. 

$15 45 

1914 1919 1929 1939 1949 1954 

Average Weekly Earnings In Aircraft Industry 
Weekly earnings of aircraft industry employees are five and a half times whet they used to 
be forty ye11rs 11go. "Relll earnings," which t11ke consumer price changes into account heve 

more than doubled over the same period while hours were cut, 

17 
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With the defeat of Nazi Germany in May, 1945, and the capitulation 
of Japan four months later, in September, the dismantling of the world's 
largest production machine and disintegration of its trained manpower 
teams began. 

By March of 1946, employment in the aircraft industry had dwindled 
to just slightly more than 219,000 persons. 

In 1948, because United States airpower was at a dangerously low 
level-even for "peacetime operations"-the Congress voted appropria­
tions building toward a 70-group Air Force and a proportionate buildup 
of naval aviation. 

AvER AGE WEEKLY EARNINGS IN AIRCRAFT AND PARTS PLANTS 

1939 TO DATE 

Monthly 
Average for TOTAL 

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 
1954E 85.02 

E Estimate. 
N .A.- Not available. 

Sou rces : 2 , 69 , 70 . 

(Includes Overtime Premiums) 

Aircraft 
Aircraft Engines 

(Airframes) and Parts 

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

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

$53.99 56.30 
60 .21 63.40 

62.69 65.24 
67.15 1.40 
75.78 85.81 
79.66 86.92 
82.19 87.29 
85.06 85.05 

Aircraft Other 

Propellers Aircraft 

and Parts Parts and 
Equipment 

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. 

$59.68 $56.50 
62.13 63.59 

66.83 68.08 
73.90 70.81 
89.17 78.66 
92.25 81.22 
85.90 85.17 
82.37 85.6::l 

The size of aircraft industry employee weekly ea rnings depends upon two factors - the hourly 
rate a nd the nu mber of hours worked. Overtime at premium rates pushed earnings up 

considerably d urin g World War 11. 
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AvERAGE HouRLY EARNINGS IN AIRCRAFT AND PARTS PLANTS 

1939 TO DATE 

Monthly 
Average 

TOTAL 
for 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 $1.38 
1948 1.49 

1949 1.57 
1950 1.64 
1951 1.79 
1952 1.90 
1953 2.00 
1954E 2.08 

E Estimate. 
N.A.-Not available. 

Sources: 2, 69, 70. 

(Includes Overtime Premiums) 

Aircraft 
Aircraft Engines 

(Airframes) and Parts 

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

N.A. 1.31 
N.A. 1.28 
N.A. 1.34 
$1.36 1.41 

1.47 1.55 

1.55 1.60 
1.62 1.70 
1.75 1.89 
1.87 1.98 
1.99 2.03 
2.08 2.09 

Aircraft Other 

Propellers Aircraft 

and Parts Parts and 
Equipment 

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. 
$1.44 $1.41 
1.57 1.55 

1.63 1.61 
1.73 1.70 
1.93 1.80 
2.05 1.88 
2.05 1.99 
2.09 2.08 

Average hourly earnings of aircraft industry employees have gone up despite the continuous 
reduction, since 1951, of overtime and overtime premiums. The average hourly rate, exclud­
ing overtime premiums in 1954, was about 2 cents lower for the entire industry than the 

earnings shown here. 

By 1950, the uneasy peace between the free world and the Communist 
Bloc was becoming more restive. Eruption of war in Korea in June, 1950, 
resulted in a sharp acceleration in preparedness efforts. The Defense 
Department rapidly increased orders for military aircraft. And, to meet 
these high demands, the aircraft industry was called upon for the second 
time in a decade to enter upon a vast manpower program. 

Generally speaking, the aircraft industry experienced no severe short­
ages of production line skills during the Korean buildup-except in a 
very few areas which had comparatively tight labor situations prior to 
the war (for example, San Diego, Wichita and Hartford). 



20 AVIATION FACTS AND FIGURES, 1955 

The greatest manpower shortages which existed in June, 1950, and 
which have grown continually more critical since, are in the highly 
skilled lines: engineers, scientists, technicians and craftsmen. Today, one 
in 11 aircraft employees is in engineering. The proportion of engineers 
needed in the aircraft industry grows, as the need for research accelerates 
and increasingly complex aircraft require greater numbers of engineer­
ing man hours. 

EMPLOYMENT IN THE AIRCRAFT INDUSTRY 
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The aircraft industry in 1954 was the largest employer of t he nation. Whil e employment in 
the past ha, fl uctuated g reatly, current military planning indicate st ability for the future . 
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LABOR TURNOVER IN THE AIRCRAFT AND pARTS INDUSTRY, 1950 TO DATE 

(Rates per 100 Employees per Year) 

Aircraft Aircraft Other 

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

Equipment 
Date 

Aeces-
Sep-

Acces-
Sep-

Acces-
Sep-

Acoes-
Sep-

Acces-
Sep-

sions 
ara-

sions 
ara-

sions 
ara-

sions 
ara-

sions 
ara-

tions tions tions tions tiona 
-- ----------------

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 86.9 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 41.3 
1953 47.5 42.7 47.2 42.7 47.4 43.2 33.2 28.3 52.7 47.8 
1954E 27.2 31.5 28.4 29.2 22.0 35.9 13.2 39.9 32.9 38.2 

EEatimate. 

Sources: :1, 69, 70. 

Aircraft industry hiring (Accessions) and Separations have been dropping generally and 
steadily since 1951, indicating the return to 11 more normal employment situation. In 1954, 
for the fint time since Korea, separations were greater than accessions. About half of these 

separations are "quits." 

In 1949, 47,000 engineers were graduated from the nation's engineer­
ing schools. Since 1950, there has been a steady decline in the numbers 
of technical graduates from U.S. schools. In June, 1954, the colleges and 
universities of the United States graduated less than 25,000 engineers 
and scientists. 

In 1954, the average worker in the aircraft industry worked 40.9 
hours per week, and his weekly earnings were $85.02-about $3.00 per 
week more than his 1952 wage. In most cases, rate of pay is based 
upon a job classification analysis which sets a rate-range for each of the 
thousands of different jobs existing in the industry. Employees can ad­
vance within the rate-ranges through merit or length of service, or 
both. 

Most aircraft industry employees receive a paid vacation and other 
fringe benefits, such as seven or eight paid holidays per year, insurance, 
hospitalization benefits and pension plans. 

Most of the aircraft industry is organized by labor. Most workers 
are affiliated with the International Association of Machinists (which 
entered the aircraft industry in 1934) or the United Automobile Workers 
(which received a charter covering aircraft workers in 1937). 



22 AVIATION FACTS AND FIGURES, 1955 

WOMEN EMPLOYEES IN THE AIRCRAFT I NDUSTRY, 1942 TO DATE 

Date 

Jan. 1942 ................ . 
Nov. 1943 ... . .. ...... ... . 
Oct. 1947 .. . . . ... .. .... . . . 
Sept. 1949 .......... . .... . 
Sept. 1950 ............... . 

Sept. 1951 . ... . . . ... . . ... . 
Sept. 1952 . . . . .. ... . . .. .. . 
Sept. 1953 ............ .. . 
June 1954 .............. . 

Sources: 21, 69, 70 , 71. 

Number (thousands) 

23.1 
486.1 
28.5 
33.3 
36.2 

88.6 
117.9 
133.4 
136.7 

Percent 

5.0 
36.7 
11 .8 
12.5 
12.4 

17.7 
18.0 
17.6 
17.0 

One out of six aircraft industry employe es is a woman. The greatest influx of women 
occurred during the Second World War when 40 per cent of all airframe employees were 

women. The Korean War brought another, though less dramatic, increase. 

WORK-INJURY RATES FOR THE AIRCRAFT AND ALL l\fANUFACTURING INDUS'l'RIES 
1939 TO DATE 

Aircraft Industry Aircraft Parts Industry All Manufacturing 

Year Injury- Severity Injury- Severity Injury- Severity 
Frequency Rates• Frequency Rates• Frequency Rates" 

Rates• Rates• Rates• 

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 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 
1947 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 2.9 N.A. 5.4 N .A . 11.5 N.A. 

N.A.-Not avatlable. 
• 'rhe injury fr equen cy r a te is tile average number of disabling work injuries for each million 

employee·hours worked. 
The severity rate is th e average nu mber of days los t as a result of disabling work injuri es for 

each 1,000 employee-hours worked. The computations of days lost include standard time 
charges for fat alities and pet·rnnnent disa bilities. 

b Included with "Aircraft .H 
Sources : 68, 74 . 

The aircraft industry is one of the safest industries in which to work. Continual employee 
education in safety habits has brought the industry far be low the (a ll industry) average. 
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GEOGRAPHICAL DISTRIBUTION OF EMPLOYMENT IN THE .AIRCRAFT 
AND p .ARTS INDUSTRY, 1939 TO DATE 

(In Percent of Totals) 

23 

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 
June1954 ...... 100.0 31.0 34.4 34.6 

Sources: 20, 34, 66 

Aircraft industry employment, presently, is almost evenly distributed between East Coast, 
West Coast, and Central Regions. During past national emergencies Central Region 

employment has tended to grow more rapidly than that on the Coasts. 

WORK STOPPAGES IN THE AIRCRAFT .AND PARTS INDUSTRY 
1927-1953 

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 
1953 

N.A.-Not avnilable. 
Source : 67. 

4 
4 
1 

-
6 

N.A. 

2 
3 

29 
15 
60 

103 
85 
15 
10 

8 

10 
18 
29 
44 
31 

Number 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 
48,800 765,000 
81,000 927,000 
57,800 1,350,000 

The year 1953 was the most serious to the aircraft industry in loss of man-days through 
strikes. While the average workers involved lost more than 23 days, the entire industry 

lost about 2 Y2 days per production worker. 
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AIRCRAFT AND TOTAL MANUFACTURING EMPLOYMENT, 1914 TO DATE 

Year or Month 

1914 
1919 
1921 
1929 
1933 
1939 
Dec. 1941. ......... . .. . 
Nov. 1943 .. . ....... . . . 
Aug. 1945 . ... ... . .... .. 

Including subcontractors 
Dec. 1941. ... . . . ... 
Nov. 1943 ......... 
Aug. 1945 . . ........ 

1948 
1950 
1953 
Dec.1954 ............. 

• L ess than .05 percent. 
Sources : 19, 20, 34, 69, 70. 

Aircraft Total Aircraft as 
Employment Manufacturing Percent of Total 

Employment Manufacturing 
(in thousands) 

.2 7,614 • 
4.2 9,837 . 
2.0 7,667 .. 

18.6 9,660 .2 
9.6 6,658 .2 

64.0 9,627 .7 
423.0 13,817 3.1 

1,342.6 17,858 7.5 
351.4 16,343 2.2 

567.0 13,817 4.1 
2,101.6 17,858 11.8 

519.9 16,343 3.4 

237.7 15,321 1.6 
281.8 14,967 1.9 
790.3 17,259 4.6 
791.4 16,095 4.9 

One out of every 20 employees in manufacturing works in the aircraft industry. Post World 
War II employment in the industry reached its peak early in 1954 end has remained almost 

stable, somewhat below 800,000, since August 1954. 

CEN SUS FIGURES ON SALARIES AND WAGES IN THE AIRCRAFT INDUSTRY 

1914 TO DATE 
(Thousands of Dollars) 

Wages of Average 
Year TOTAL Salaries Production Weekly 

Workers Earnings 

1914 $ 196 $ 61 $ 135 $15.45 
1919 6,908 2,001 4,907 26.63 
1921 3 ,235 1,033 2,202 30.36 
1923 6,160 1,638 4 ,522 29.97 
1926 N.A. N .A. 4,222 30.06 

1927 9,146 2,289 6,857 29.82 
1929 31,448 9,624 21,924 28.66 
1931 N.A. N .A. 16,481 30.16 
1933 13,824 3,516 10,308 25.36 
1935 21 ,475 6,582 14,893 25.16 

( Contin4J.ed top ne:rl page) 
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CENSUS FIGURES ON SALARIES .AND W .AGES IN THE AmOR.AJrT INDUSTRY 

1914 TO DATE 

Year TOTAL 

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

1950 1,132,017 
1951 2,102,913 
1952 3,140,534 
1953 3,941,133 
1954 4,150,000E 

N . .A.-Not available. 
E Estimate. 

(Thousands of Dollars) 

Wages of Average 
Salaries Production Weekly 

Workers Earnings 

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 

1,003,510 2,137,024 81.05 
1,301,286 2,639,847 84.50 
1,500,000E 2,650,000E N.A. 

25 

• This line and all !ollowln~ lines Include data for aircraft en~lne manufacturer~ whlch are 
not available for prior years. 

Sources: 2, 19, 20, 22. 

From less than $200,000 in 1914, the aircraft industry payroll has grown to the country's 
largest, exceeding four billion dollars in 1954-or $200,000 every 25 minutes. Almost two 

thirds goes for wages, more than one third for salaries. 

PRODUCTION WORKERS IN THE AIRCRAFT .AND PARTS INDUSTRY 

1939 TO DATE 

(Thousands of Production Workers) 

Monthly Aircraft Aircraft Other 

Average for TOTAL Aircraft Engines Propellers Aircraft 

the Year and Parts and Parts Parts and 
Equipment 

1939 49.2 34.5 9.5 N.A. N.A. 
1940 117.0 78.4 26.6 N.A. N.A. 
1941 275.9 181.9 65.2 N.A. N.A. 
1942 669 .0 429.5 168.8 N.A. N.A. 
1943 1,080.4 685.0 279.8 N.A. N.A. 

1944 1,006.9 609.8 291.4 N.A. N.A. 
1945 585 .0 356.7 165.5 N .A. N.A. 
1946 159.5 111.8 34.1 N. A. N.A. 
1947 175.1 116 .1 36.6 5.1 17 .2 

.. ( Ccmtinued top next pag6) 
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PRODUCTION WORKERS IN THE AmCR.AFT AND p ARTiil INDUSTRY 
1939 TO DATE 

(Thousands of Production Workers) 

Monthly 
Averagefor TOTAL 

the Year 

1948 173.6 

1949 194.7 
1950 206.4 
1951 341.9 
1952 483.5 
1953 576.8 
1954E 571.1 

EEstima te. 
N.A.-Not available. 
Sources : 2, 6 9, 70. 

Aircraft 

116.1 

130.8 
138.9 
232.3 
311.6 
347.8 
350.5 

Aircraft Aircraft 
Engines Propellers 

and Parts and Parts 

35.0 5.1 

38.6 5.5 
40.0 5.5 
63.7 7.6 
98.8 10.4 

126.5 13.2 
114.2 11.8 

Other 
Aircraft 
Parts and 

Equipment 

17.3 

19.8 
22.1 
38.3 
62.7 
89.3 
94.5 

In the aircraft industry only 71 out of every 100 employees are production workers, i.e., 
engaged in fabricating, processing, assembling and other services closely associated with 

production. The 29 other workers are: engineers, scientists, clerical workers, etc. 

Monthly 
Average for 

AVERAGE WEEKLY Houns IN AIRCRAFT AN D P ARTS 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 
1954E 40.9 

E E stimate. 
N .A.-Not avai!a'ble. 

Sour ces: 2, 69, 70. 

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

N.A. 
N .A. 
N .A. 
39.7 
41.1 

40.5 
41.4 
43.3 
42 .6 
41.3 
40.9 

44 .6 N.A. N.A. 
46.6 N.A. N.A 
47.6 N .A. N.A. 
49.7 N.A. N.A. 
48 .6 N .A. N .A 

47.7 N.A. N.A. 
43.2 N.A. N .A. 
41.6 N.A. N.A. 
39.9 41.5 40 .1 
40.9 39.7 41.0 

40 .7 41.0 40.0 
42 .1 42.4 41.7 
45 .4 46.2 43.7 
43 .9 45.0 43 .2 
43.0 41.9 42.8 
40.8 39.4 41 .2 



LABOR 27 

ElliPLOYliiENT IN THE AIRCRAFT .AND P .ARTS INDUSTRY, 1939 TO DATE 

(Thousands of Employees) 

Monthly Aver- Aircraft Aircraft Aircraft Other Aircraft 

age for the Year TOTAL (Air- Engines and Propellers Parts and 
frames) Parts and Parts Equipment 

1939 63.2 45.1 11.3 N.A. N.A. 
1940 148.6 101.8 31.4 N.A. N .A. 
1941 347.1 234.6 75.3 N.A. N.A. 
1942 831.7 549.6 192.0 N.A. N.A. 
1913 1,345.6 882.1 314.9 N.A. N.A. 

1944 1,296.6 815 .5 339.7 N .A. N.A. 
1945 788.1 489.9 210.9 N.A. N.A. 
1946 237.3 159.0 49.9 N.A. N.A. 
1947 239.3 158.5 50.1 7.8 23.0 
1948 237.7 158.0 48.6 7.7 23.3 

1949 264.1 175.3 53.5 8.2 27.0 
1950 281.8 188.4 55.8 8.3 29 .3 
1951 463.6 313.3 90 .8 10.8 48.8 
1952 641.6 413.9 134.7 14.0 79.1 
1953 790.3 479.1 177.3 18.0 115.9 
1954E 805.7 497.1 166.8 16.6 125.2 

E E stimate. 
N . .A.-Not available. 
Sources : 2, 69, 70. 

Of every I 00 aircraft industry employees, 62 work in airframe plants, 21 in engine plants, 
and 2 in propeller plants. The rest work in plants producing aircraft parts and equipment. 
World WtJr II tJnd the Korean emergency created a substantial demand for overtime work 
of llircrllft industry employees. Between 1946 and 1950, and since early 1954, weekly hours 

have been close to the normal 40 hours per week. 



FINANCE 

The aircraft manufacturing industry, in financial parlance, is a 
"contracting industry" and is capitalized accordingly. This requires 
that the capitalization of companies (1) provide the credit stability and 
financial strength needed to support a high volume of sales and, yet 
(2) avoid the costly burden of over-capitalization during the prolonged 
periods of low volume. 

Furthermore, as is the case with other contracting industries, the 
most economical and efficient method of financing production is for the 
customer (whether a commercial airline or the U.S. Government) to pro­
vide some of the financing needed for performance of the contract. If 
such were not the practice, and if contracting industries were capitalized 
to handle their infrequent peak volume, it would be necessary during 
years of low volume for the price of the end product to include the 
carrying costs of excess capitalization. 

During World War II the customer provided financing in the form 
of "advances" or contract deposits. During the Korean buildup, cus­
tomer financing was provided primarily on a "pay-as-you-go" basis of 
progress payments. 

Data contained in the t ables in this chapter cover financial activities 
of the 12 major airframe manufacturers, based upon sales volume for 
each of the y ears 1937 through 1954. 

E ffect of Emergency Production Expansion on Financial Condition 
The degree to which a suddenly expanded military production pro­

gram affects the financial condition of the industry is shown by the fol­
lowing changes in the financial status of the 12 major airframe com­
panies during the period 1950-1954. 

(in Millions of Dollars) 

1950 1954 

Net Worth ---------------------------------------$ 380.0 $ 641.5 
W orking Capital --------------------- 287.7 442.1 
Inventory Net --------------------------- 208.3 592.1 
Receivables ------------ 227.4 461.9 
P lan t - ---------------------- -- 82.8 186.4 
.Sales Volume - --------------------------------- 1,388.2 4,926.8 
Working Capital Turnover (Times ) __ 4.8 11.1 

28 
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Between 1950 and 1954:, the total net worth of the 12 companies was 
increased by $261.5 millions, most of which represented reinvested 
earnings. A major portion of this increased capitalization went into 
needed production facilities-both brick and mortar, as well as machine 
tools and equipment. 

Working capital in the same period increased $154.4 millions. With 
this expansion of working capital, these companies were able to finance 
a $618.3 million increase in accounts receivable and inventory. To accom-

PROFIT OR LOSS AFTER TAXES (millions of dollars) 
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plish this financing, working capital turnover was increased from 4.8 
times per year to 11.1 times per year. 

Because of the nature of the aviation product with its inevitably high 
unit cost and 16 to 30 month manufacturing cycle, working capital turn­
over of this magnitude requires careful and close control-both of the 
amount of the working capital and the manner in which it is used. 
Under these conditions, the length of time between receipt of cash and 
its disbursement is extremely short and any disturbance in the flow of 
incoming cash inevitably has a serious effect upon an individual com­
pany 's-or an industry 's-en tire operations. 

Control of Accounts Receivable and Inventories 

Control of the manner in which working capital is used requires that 
constant effort be exerted to keep the amount of funds tied up in accounts 
receivable and inventories at an absolute minimum and thus to retain 
in the form of cash sufficient amounts to meet vastly expanded payrolls 
and to keep on a current basis with mercantile creditors. As an example 
of the effects of such control, the $227.4 million in accounts receivable at 
the end of 1950 represented an average collection period of 60 days, 
based upon a sales volume of $1,388.2 million; by 1954, the average col­
lection period for accounts r eceivable had been reduced to 34 days. 

Inventory figures shown in this chapter are net, after deducting prog­
ress payments received from the customer during performance of the 
contracts. 'l'he turnover of total gross inventory (not shown in the ac­
companying tables ) was 3.3 times in 1950 at the start of the production 
buildup, and had slowed to 2.4 times in 1954. In the overall program, 
however, this inventory turnover has improved considerably. For the 
year 1955 as the production program continues to level out and deliveries 
in volume are made to the military sen ices. The inventory picture will 
improve even more. 

Ai1·cra[t Industry Earnings 

The earnings of the aircraft industry are subject to a number of 
profit control measures, including renegotiation, price redetermination 
clauses, and various types of cost disallowances. During 1954, the aver­
age aircraft industry r ate of profit to sales of 3.8 per cent was less 
than the average rate of profit on sales earned by all manufacturers. This 
?omparatively low rate of earnings is not unusual (See Page 31, cover­
mg the years 1950 to date) . The average earnings for the 12 major 
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airframe manufacturers from 195.0 to 1954 inclusive was 3.1 per cent on 
sales. During the same period all manufacturing industries reported a 
return of 6.1 percent. 

CoMPOSITION oF CuRRENT AssETS, 1937-1954,12 MaJOR AmFRAME CoMPANIEs 
(In Percent of Total) 

Year Total 

1937 100.0 
1938 100.0 
1939 100.0 
1940 100.0 
1941 100.0 

1942 100.0 
1943 100.0 
1944 100.0 
1945 100.0 
1946 100.0 

1947 100.0 
1948 100.0 
1949 100.0 
1950 100.0 
1951 100.0 

1952 100.0 
1953 100.0 
1954 100.0 

Sources: 5, 6. 

Industry 

Nonferrous Metals 
Petroleum Products 
Autos and Trucks 
Railway Equipment 
I ron and Steel 

AIRCRAFT AND PARTS 

Total Manufacturing 

S<>urce : 61. 

Cash and 
Securities Inventories Receivables Miscellaneous 

17.6 35.2 46.6 
35.1 33.8 30.3 
37.9 48.9 13.1 
46.4 35.7 12.2 
23.2 52.3 24.4 

25.1 33.8 40.9 
27.6 25.5 45.9 
26.7 22.7 49.1 
34.1 13.7 48.9 
32.9 43.8 23.2 

18.6 54.9 25.6 
23.9 40.1 35.3 
26.8 41.6 30.5 
23.3 36.2 39.6 
18.4 40.8 39.4 

17.8 42.4 38.3 
19.0 41.6 37.5 
23.1 42.6 33.3 

NE'l' PROFIT AS PERCENT OF SALES, 
Seven Selected Industries, 

1950 TO DATE 
(After Taxes) 

1950 1951 1952 

9.8 8.8 7.7 
10.8 11.5 10.5 
8.9 5.2 5.5 
5.5 4.8 3.8 
8.1 5.8 5.0 

4.5 2.2 2.4 

7.7 6.2 5.4 

.6 

.8 

.1 
5.7 

.1 

.2 
1.0 
1.5 
3.3 

.1 

.9 

.7 
1.1 

.9 
1.4 

1.5 
1.9 
1.0 

1953 1954 

6.9 7.3 
10.6 10.7 

4.4 6.4 
3.3 4.1 
5.7 6.0 

2.4 3.8 

5.3 5.9 
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BACKLOG 011' ORDERS REPORTED BY MANUFACTURERS OF COMPLETE AIRCRAFT, 
ENGINES AND PROPELLERS, 1948 TO DATE 

(Millions of Dollars) 

Aircraft Aircraft Other 
Aircraft December Engines Propellers Products 

Total and 31 and and and 
Parta 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 14,769 10,625 2,910 190 1,044 

Source: 25. 

NET PROFIT AS PERCENT OF SALES 1954 

ALL AIRC RAFT 

MANUFACTUR ING 

IRO N 
STEEL 

10.7% 

7.3% 

RAILWAY AU T OS PETROLEUM NONFERROUS 
EQUI PMENT &. Trucko PRODUCTS METALS 
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G ROSS S ALES AND NET PROFITS OF C ORPORATIONS P RODUCING AIRCRAFT 
AND PARTS", 1928--1936 

(Dollar Figures in Millions ) 

Total Number 
Year of 

Corporations 

1928 145 
1929 194 
1930 157 
1931 132 
1932 102 

1933 95 
1934 112 
1935 117 
1936 123 

Figur es in p ar entheses indicaw loss. 
• Inclu ding engines. 
Sour ce : 90. 

Total 
Total Net Profit 
Gross or Loss 
Sales before 

Federal Taxes 

$ 59.6 $ 11.1 
90.8 4.9 
74 .8 (14.1) 
47 .6 (13 .2) 
29.1 (9.0) 

24.3 (5.1 ) 
51.3 (3.0) 
50 .0 (1.4) 
85.8 4.9 

Total 
Net Profit 

or Loss 
after 

Federal Taxes 

$ 9.5 
3.4 

(14.7) 
(13.3) 
(19.0) 

(5.1) 
(3.2) 
(1.8) 
3.9 

I NCOME A ccouNTs, 12 M AJ OR A IRFRAME C o MPANIES, 1937-1954 
(Millions 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 

cr tlr edit . 
Figures in parentheses indi cate loss. 
Sources: 5 , 6. 

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 

Total Federal 
Net P rofit 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 
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NET FEDERAL TAXES AS PERCENT OF TOTAL INCOME, 12 MAJOR AIRFRAUE 
COMPANIES, 1937 TO DATE 

Year Percent 

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 

Sources: 6, 6. 

NET PROFIT AS PERCENT OF SALEs, 12 MAJOR AIRFRAME CoMPANIES 
1937 TO DATE 

Year Percent 
1937 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.7 
1938. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.1 
1939 . .... .. ... . ......... . . . .. ...... .... .. .. ....... .. . 10.3 
1940. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.9 
1941 .. .. ...... ........ .............. . ... .. .... .. .. . .. 7.4 

1942. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.2 
1943. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.4 
1944.... .......... ..... . .... . .... . ... ... . . . .... . .. .. . 1.0 
1945. ... . ...... . .......... . .... . . . . . . . . . . . . . . . . . . . . . 1 .7 
1946 . ..... . . . .... . ........ ..... ..... ................. (2.1) 

1947 .... . ............................ .. ........ .... (7.7) 
1948. . .......... ......... .......................... 0.3 
1949...... .. .... ........ ........................... 3.2 
1950 . ....... ..... ........... ... ...... ... .... ....... 4.5 
1951 ....... ........... ....... . . .. ......... ......... 1.6 

1952 .. .. .... .. . .... .. . . ... .. .. ..................... 2.2 
1953 .... ... ....................... .............. ... 2.3 
1954 ..... .. ... . ....... .. .. . ........................ 3.7 

Figures in parentheses indicate loss. 
Sources: 6 , 6. 
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BALANCE SHEET COMPARISONS, 12 MAJOR AIRFRAME COliiP.ANIES 

1949 TO D AT E 

(Thousands of Dollars ) 

1949 1950 1951 1952 1953 1954 

Assets 
Current assets: 

Cash $109,365 $106,560 $ 159,676 $ 216,470 $ 261,932 $ 295,365 
Securities 39,778 27,206 8,484 5,613 5,478 26,437 
Receivables 165,877 227,443 360,165 479,506 526,400 461,910 
Inventories 161,181 208,304 373,429 531,020 583,923 592,056 
Miscellaneous 6,153 5,020 13,102 18,569 27,467 12,934 

Total current assets $477,354 $574,533 $ 914,856 $1,251,178 $1,405,200 $1,388,702 

Total net plant 69,333 82,844 124,457 154,010 166,077 186,406 

Investments 6,257 6,567 9,264 9,531 9,208 6,278 
Development, etc. , 
expenses 201 - - 1,780 2,202 -

Deferred charges 4,557 4,745 ~ 13,271 11 ,932 13,644 19,731 
Miscellaneous 12,478 12,743 

Total assets $570,180 $681,432 $1,061,848 $1,428,431 $1,596,331 $1,601,117 

Liabilities 
Current liabilities: 
Payables $ 68,415 $121,124 $ 369,910 $ 541,006 $ 544,162 $ 396,217 
Accruals-taxes-
renegotiation-
refunds due U. S. 88,916 113,860 209,048 297,102 406,906 409,039 

Advances-con tracts 
deposits 53,764 39 ,999 48,087 91,550 92,540 121,403 

Reserve 6,904 6,206 4,923 3,618 3,458 8,851 
Miscellaneous 3,827 5,624 8,474 9,577 8,347 11,112 

Total current 
liabilities $221,826 $286,813 $ 640,442 $ 942,853 $1,055,413 $ 946,622 

Bank loans, etc . 10,511 12,722 27,782 30,763 8,648 8,589 
Contingency reserve 1,150 - - 500 - -
Capital stock 57,414 61,939 66,164 94,831 95,460 125,706 
Capital (paid) surplus 59,914 62,561 61,371 68,927 77,181 100,331 
Earned surplus 215,408 255,516 260,828 283,366 353,885 415,443 
Miscellaneous 3,957 1,881 5,261 7,191 5,744 4,426 

Total liabilities $570,180: $681,432 $1,061,848 $1,428,431 $1,596,331 $1,601,117 

Net current assets $255,528 $287,720 $ 274,414 $ 308,325 $ 349,787 $ 442,080 

Source: 5. 

.. 



MILITARY AVIATION 

In 1945, despite hard learned lessons of two world wars, the sinews of 
United St~tes air power withered. The aircraft industry was all .but de­
mobilized, its work forces dissipated, and even the machinery of research 
and development all but halted. 

In 1946, .Army and Navy combined were taking delivery of only 139 
warplanes of all types per month. The industry suffered great financial 
loss as it tried to readjust too suddenly to a peacetime economy. It strug­
gled to maintain the huge production facilities left in its charge. 

With the demobilization of its men under arms virtually complete, 
the government turned to the Army Air Forces for the job of policing 
its far flung outposts-only to learn that this service did not have even 
one orperational group read;y to defend the United States. With that 
blunt truth the machinery of government began to move. 

In 1947, the National Security Act gave air power equal status with 
military surface forces-naval and land forces. On September 18, of that 
year the United States Air Force was established. 

In that year, too, two separate groups were named to study and assist 
in revising old policies and in framing new ones, and serve as a guide 
for formulating a carefully considered national air policy. These groups 
were: The President's Air Policy Comm ~ ;sion-composed of outstanding 
private citizens ; and, the Congressional Aviation Policy Board-com­
prised of members of both houses of the United States Congress. 

Both groups dealt at length with r elated problems that had long 
plagued the diverse elements in aviation. .Aircraft production for t he 
government has always been a stop-and-go proposition. The President's 
Air Policy Commission poin ted out that a series of five-year procurement 
programs could save up to 20 per cent or 25 per cent in production costs, 
and r ecommended such a series. The Congressional Board concuned. 
~oth groups called for the development and construction of early-warn­
Ing radar networks, a satisfactory airport program, and better naviga-

36 
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tional and weather reporting facilities. Together, these reports alerted 
the public to the abyss into which military aviation had fallen. 

Air Powe1· Funds .App·ropriated, Imp01mded 

In the spring of 1948, the Supplemental National Defense Appropri­
ation Act of 1948 was passed, providing funds to step up aircraft pro­
curement, research, development and operations. The industry received 
new orders, designed to raise the nation's military air strength, but 

HOW THE MILITARY BUDGET IS MADE 

DEPARTMENT 
OF THE ARMY 

I JOINT CHIEFS OF STAFF I 
~· ............... DEVELOPS PLANS AND RESPONSIBILITIES 

_I 
DEPARTMENT DEPARTMENT 

OF THE NAVY OF THE AIR FORCE 

DEPARTME~ ESTIMATES~ 

DEPT. OF DEFENSE 

DEFENSE BUDGET 

BUDGE~UREAU 
BUDGET OF THE US. 

~ ._________,_---t--r-' 

SENA TE I HOUSE 

I 
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as 1948 rounded into 1949 a sizable proportion of the funds was im­
pounded by Executive action-and many contracts were cancelled. 

The Limited Mobilization 

The great debate over air power was resolved less by agreement on 
principles than by the exigency of war-the North Korean attack across 
the 38th Parallel. As the buildup got underway under the lash of war 
in Korea, the military forces and the aircraft industry faced a multitude 
of problems that had not existed a decade earlier. The developments 
that grew out of World War II, and reached maturity in the years just 
after it, had to do with atomic energy, jet and rocket propulsion, guided 
missiles and electronics. As continuing advances were made in solving 
these new aeronautical problems, it became apparent that air arms capa­
ble of stopping attacks and delivering A- and H-bombs to the heart of 
the enemy must be maintained in America so long as the threat of war 
exists. 

During 1956, the initial equipping of the 137-wing Air Force will be 
practically completed and thereafter production will level off at the rate 
needed to sustain and keep modern this force and its naval air equivalent. 
To sustain a 137-wing force of modern planes-aircraft far more compli­
cated and expensive than pre-Korea models will require an annual invest­
ment in new aircraft comparable to the entire Air Force budget of 1950. 

30 PLANES 

HEAVY BOMBER WINC 

MEDIUM BOMBER WINC 
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- ,.-& Ll8 PLANES 

LICHT BOMBER WING 

75 PLANES 

DAYFICHTER WING 

ALL WEATHER FICHTER WING 

LARGE AIRCRAFT CARRIER ICVA) 

ESSEX CLASS CARRIER (C VAl 

The complement of planes ~ board aircraft carriers v~ry with plano site and military minion . Ob­
viously more fight e rs than bombers moy bo accommodated. Esser Class (33,000 ton) ia 11 medium" 
in size. Mid woy Closs (55,000 ion) is "Iorge", Forreslol Closs (60,000 ton) is "super" in sin. 
lniti,ols " CV" d esignate aircraft corrier. "A'' designates "attad " for mission . There are other types. 
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B1tdgeting for Military A i1· Power 
The determination of the size of each :fiscal year's appropriations, 

and of the manner in which these funds will be spent, is a time-consum­
ing and complicated process. 

The roles, missions and responsibilities of the military services result 
from studies of the Joint Chiefs of Staff, following which the individual 
services determine the number of planes, airfields, personnel and other 
equipment required to accomplish these objectives. 

With requirements determined, an estimate of financial cost is as­
signed to each of the foree levels--and the development of these dollar 
amounts results in the detailed defense budget. 

Months of military hearings, within the Services and the Department 
of Defense, follow-during which the budget is explained, defended, cut, 
adjusted, and changed. It is then presented by the President of the 
United States to the Congress. 

At this point, additional hearings begin in Congress before Subcom­
mittees and Committees; Conference Committees compromise differences 
between House and Senate. Finally, an Appropriations Bill is passed 
by the Congress. The amount finally appropriated frequently differs sub­
stantially from the amounts originally requested by the Services. In 

.AIRCRAFT A cCEPTED BY T HE USAF AND N AVY 

1946-1953 

USAF Navya 

Calendar Number Airframe Weight, Number Airframe Weight, 
Year of Excluding Spares of Excluding Spares 

Aircraft (Thousands of Aircraft (Thousands of 
Pounds) Pounds) 

1946 650• 7,799• 759 4,908 
1947 1,197• 5,586• 920 5,855 
1948 1,055 15 ,821 1,149 8,485 
1949 1,475 23,149 815 6,455 
1950 1,670 26,803 985 9,138 

1951 4,148• 40 ,000 b 1,373 11,659 
1952 6 ,973b 88,000• 2,311 19,422 
1953 8,204" 109,908" 2,426 28,488 

• Includes USAF acceptances for Navy, excludes Navy acceptances for USAF and Army. 
• Inclu des USAF acceptances for other agencies. The duplication in accep tan ces accounts part· 

ly f o the difference between thi s table and the tnble on page 9. 

Sources: 8, 54, 82. 



Year 
Total" 

1939 2,546 
1940 3,961 
1941 12,297 
1942 33,304 
1943 64,232 

1944 72,726 
1945 44,782 
1946 30,035 
1947 23,814 
1948 20,068 

1949 17,222 
1950 17,337 
1951 19,021 
1952 N . .A. 
1953 N . .A. 

1954 N . .A. 
1955 N.A. 

N.A .-Not nv•ulnble. 
E Estimate. 
• As of December 31. 

MILITARY AVIATION 

AIRCRAFT ON HAND 

1939 TO DATE 

U. S . .Air Force 

Tactical Trainers 

1,647 761 
1,760 2,069 
4,477 7,340 

11,607 17,607 
27,448 26,051 

41,961 17,060 
26,077 7,617 
17,186 6,297 
13,118 5,714 

8,888 6,177 

7,863 5,811 
7,854 5,961 
8,135 6,556 
N . .A. N . .A. 
N . .A. N . .A. 

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

41 

Navy 
Transport Total• 
& Other 

138 2,098 
132 2,166 
480 5,233 

4,653 11,772 
10,733 25,588 

13,705 36,100 
11,088 29,714 

6,552 19,301 
4,982 14,976 
5,003 14,894 

3,548 14,015 
3,522 13,412 
4,330 13,213 
N . .A. 13,694 
N . .A. 13,308 

N . .A. 13,285 
N.A. 13,191E 

• As of June 30 from 1935·1939; as of December 31 from 1940 to 1952; as of June SO from 
1953·1955. 

Sources: 4, 8, 12, 82, 83. 

The present objective for an active aircraft inventory, in combat and supporting units of 
the Air Force, Navy, and M~rine air forces is close to 40,000. Actual strength was 34,000 

on June 30, 1954, ~nd will be 36,000 on June 30, 1956. 

such cases, the Services must then re-program to operate within the limi­
tations set by availa.ble funds. 

With long lead-time items such as military aircraft, it is normal for 
expenditures to follow obligations by two or three years. 

Organizations 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 group of heavy bombers 
has 30 planes, a medium bomber group has 45, a light bomber group 48, 
a day fighter group 75, an all-weather fighter group 36-75--depending 
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upon type of plane and operational mission. The USAF also operates 
separate squadrons for rescue, support and in-flight refueling. Aircraft 
comprising these squadrons vary from 8 to 25 planes depending upon 
type of plane and squadron mission. 

Navy and Marines: Navy carrier air groups usually are composed of 
four fighter and one attack squadrons, and another unit is comprised of 
night fighters, minelaying aircraft, helicopters and other aircraft. Air­
craft carriers ( CV) have a complement of from 80 to 137 aircraft de­
pending upon the size of the carrier and the type and size of plane car­
ried. Super aircraft carriers of the Fon·estal Class (60,000 tons) have 
117 to 137 aircraft. L arge Midway Class (55,000 tons) carriers have 
from 100 to 137 aircraft while medium size carriers of the Essex Class 
(33,000 tons) have a complement of 80-90 aircraft. Anti-submarine 
squadrons attached to light and escort carriers average about 23 aircraft 
and shore-based patrol squadrons have nine planes each. Marine fighter 
squadrons are assigned 24 aircraft. 

Army: The United States Army currently has approximately 4,000 
light liaison and utility airplanes and helicopters for support of its 
ground units. That number includes some 600 aircraft which are as­
signed to National Guard activities. During the next two years Army 
aviation complement will see about a 20 per cent increase in numbers 
of helipcopters. During the current fiscal year 1955 Army will obligate 
approximately $200 millions for aircraft. 

Fighter . 
Speed 
Range 
Fire power 

Bomber. 
Speed 
Range 
F ire power 
Bomb load 

W .ARPLANE PROGRESS SINCE THE SECON D WoRLD WAR 
1945 .AND 1955 

1945 

P-51 

470 mph 
Over 2,000 miles 
Six 50-cal. guns in wings. Can 

carry ten 5-inch HV AR with 
zero launchers or two 1,000-
lb. bombs. 

285 mph 
2,500 miles 

B-17 

Twelve 50-cal. machine guns 
12 ,800 pounds 

1955 

F-100 
Supersonic. 755.149 mph "' 
Over 1,000 miles 
20 mm cannons 

B-47 
600 mph class 
Over 3,000 miles 
20 mm cannons in tail 
Over 20,000 pounds 

* S!llton Se!l, C!llif., Oct. 29 , 1953. 
Sources: 11, 46. 

Maintaining American eir supremacy, in peace and in war, is the principal means of assur­
ing the national security. The United States aircraft industry in continual research effort 
strives unceasingly to im prove performance espects of its products. These are: speed , 
ra nge, rate of climb, cargo capacity, ceiling, maneuverabi lity. This table shows the progress 

of two types of plan es in the short span of ten years. 
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TOTAL FEDERAL ExPENDITURES AND EXPENDITURES FOR MILITARY 
AIRCRAFT AND RELATED PROCUREMENT 

1922 TO DATE 
(Dollar Figures in Millions) 

Total Total Expendi- Percent Percent 
Fiscal Federal Military tures Aircraft Aircraft 

43 

Year Expendi- Expendi- for Aircraft of Total of Military 
tures tures: Federal 

1922 $ 3,373 $ 935 $ 6 .2 .6 
1923 3,295 730 7 .2 1.0 
1924 3,049 689 10 .3 1.5 
1925 3,063 717 10 .3 1.4 
1926 3,098 677 12 .4 1.8 

1927 2,974 688 14 .5 2.0 
1928 3,103 732 22 .7 3.0 
1929 3,299 791 29 .9 3.7 
1930 3,440 839 31 .9 3.7 
1931 3,652 832 31 .8 3.7 

1932 4,535 834 29 .6 3.5 
1933 4,623 784 25 .5 3.2 
1934 6,694 706 13 .2 1.8 
1935 6,521 924 23 .4 2.5 
1936 8,493 1,147 44 .5 3.8 

1937 7,756 1,185 58 .7 4.9 
1938 6,938 1,240 67 1.0 5.4 
1939 8,966 1,368 68 .8 5.0 
1940 9,183 1,799 205 2.2 11 .4 
1941 13,387 6,252 587 4.4 9.4 

1942 34,187 22,905 2,915 8 .5 12.7 
1943 79,622 63,414 10,072 12.6 15.9 
1944 95,315 75,976 12,828 13.5 16.9 
1945 98,703 80,537 11,521 11.7 14.3 
1946 60,703 43,151 1,649 2.7 3.8 

1947 39,289 14,769 593 1.5 4.0 
1948 33,791 11,983 703 2.1 5.9 
1949 40,057 13,988 1,248 3.1 8.9 
1950 40,156 13,440 1,705 4 .2 12.7 
1951 44 ,633 20,821 2,536 5.7 12.2 

1952 66,145 38,967 5,712 8.6 14.7 
1953 73,982 47,565 8,605 11.6 18.1 
1954 67,772 40,336 9,247 13.6 22.9 
1955E 63,504 34,375 8,300 13.1 24.1 

E Es timate. 
Sour ces : 8 , 29, 30, 4 9, 82. 

More than one dollar out of every eight spent by the Federal Government is spent for 
a irpl11nes. Nearly one quarte r of the entire defense expenditures is m11de for the same 
purpose ; this is the highest ratio ever reached and illustrates the increasing importance of 

air power to the national security. 
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APPROPRIATIONS AND EXPEN DITURES 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 . 03 N .A . - N.A. 
1912 . 12 N.A . .03 N.A. 
1913 . 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. 3.8 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 $ 14.3 
1923 13.1 18.1 14.8 14.2 
1924 12 .6 11.0 14.7 14.3 

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 34.9 28.1 31.6 31.1 
1931 38.9 38.7 32.1 31.0 
1932 31.9 33.0 31.2 31.7 
1933 25.7 22 .1 25 .4 31.2 
1934 31.0 17 .6 29 .8 15.5 

1935 27.9 20 .5 32.1 17.2 
1936 45.6 32.2 40.8 20.5 
1937 59 .6 41.3 38.9 27 .5 
1938 58 .9 61.1 51.6 69.8 
1939 71.1 83.4 48.2 47.9 

1940 186.6 108.5 111 .8 50.8 
1941 2,173.6 605.9 453 .0 193.6 
1942 23,049.9 2 ,555.2 6,190.0 993.1 
1943 11 ,317 .4 9,392 .4 5,258 .0 3 ,966.4 

(Contmued t op nex t page) 

This table shows a ll t he funds made available and spent by the Air Force fo r aircraft, 
mainte nance a nd operation, personnel, research, etc., and by th e Navy for aircraft, and 

maintenance a nd operations of aircraft and facilit ies. 
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APPROPRIATIONS AND EXPENDITURES FOR MILITARY AVIATION 

1899 TO DATE--Continued 

(Millions of Dollars) 

U. S. Air Force Naval Aviation 
Fiscal 

45 

Year Total Cash Expenditures Total Cash Expenditures 
Appropriations Appropriations 

1944 
1945 
1946 
1947 

1948 

1949 
1950 
1951 
1952 
1953 

1954 
1955E 

N.A.-Not available. 
E Estimate. 

23,656 .0 
1,610.7 

.5 
1,200.0 

608.1l. 
829.8 s 
939.8 

4,139.4 
15,791.1 
22,979.0 
22,081.7 

11,410.5 
11,564.8 

13,087.7 4,583.7 4,490.1 
11,357.4 2,539.6 5,166.0 
2,519 .4 795.0 1,065.7 

854 .3 770.8 749.1 

1,199.1 906.0 747.9 

1,830.7 588.3 875.1 
3,669.1 1,041.5 989.4 
6,549.4 3,815.3 1,237.3 

12,594.9 5,266.5 2,205.2 
15,267.8 4,873.0 3,061.3 

15,539.6 2,322.0 3,235.0 
15,284.0 2,755.0 2,625.0 

• FY 1949 Construction of Aircraft & Related Procu rement appropriation enacted In FY 1948. 

Sources: 4, 8, 49, 82. 

"Appropriations" are Congressional authorizations to incur obligations, and "expenditures" 
are the amounts of liability incurred for materials received. Actual payments are called 

disbursements. 

NAVAL AVIATION PERSONNEL", 1941 TO DATE 

Year Enlisted 
as of TOTAL Pilots Aviation 

June 30 Rates 

1941 23,148 6,300 14,848 
1944b 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 

• Navy and Marine. 
b P ilote a s of Aug. 31; others as of October 81. 
• Includes non·pilot.s in fl yi ng sta tus and fer mcrly d es i~n nted p ilots . 
• As of January 1. 
Sources : 84, 95. 

Aviation 
Ground 
Officers 

2,000 
24,336 
1,971 
4,089 
5,300 
4,930 
4,725 
4,885 
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PERSONNEL IN THE UNITED STATES AIR FORCE, 1912 TO DATE 

As of June 30 TOTAL Officers Aviation Airmen 
Cadets 

1912• 
1914 
1916 
1918b 
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 

• As of November 1. 
• As of November 11. 
Sources : 8, 9. 

51 
122 
311 

195,023 
9,050 

9,642 
10,547 

9,674 
10,549 
13,531 

15,028 
15,861 
17,233 
21 ,089 
51,165 

152,125 
764,415 

2,197,114 
2,372,292 
2,282,259 

455,515 
305,827 
387,730 
419,347 
411,277 

788,381 
978,000 
973,000 
947,918 

12- - 39 
18 - 104 
63 - 248 

20,708 - 174,315 
969 - 8,081 

958 113 8,571 
884 119 9,544 
954 142 8,578 

1,055 280 9 ,214 
1,499 378 11,654 

1,659 325 13,044 
1,545 318 13,998 
1,593 328 15,312 
2,179 342 18,568 
3,361 1,894 45,910 

10,611 8,627 132,887 
55,956 50,213 658,246 

205,874 99,672 1,891,568 
333,401 82,647 1,956,244 
381,454 16,764 1,884,041 

81,733 7 373,775 
42,745 53 263,029 
48,957 1,338 337,435 
57,851 1,860 359,636 
57,006 2,186 352,085 

107,099 2,476 678,806 
131 ,000 9,000 838 ,000 
128,000 7,000 838,000 
129,752 9,072 809,094 

Tho average numbe r of all military personnel in the fiscal year 1955 will be about 3.2 million. 
Almost two out of every fi ve military personnel are in t he Air Fore& or Naval Aviation. 



GUIDED MISSILES 

The use of guided missiles as weapons of war and aids to commerce 
is not new. The Chinese, inventors of gunpowder, used rockets, and with 
some success, as weapons of war against the Tartars in the 13th century. 
The rocket has been used for signal purposes for hundreds of years, in 
war and in peace. 

In the years between World Wars I and II, considerable advance was 
made, both in the United States and in Europe, in the field of rocketry 
and guided missiles. But the true value in the development of the un­
manned aeronautical product was lost in our haste to develop man­
carrying aircraft. 

Although "unmanned vehicles" were flown in this country as early 
as 1918, serious U.S. military emphasis has been focused on their poten­
t~al use as weapons only since 1945, when in January, the Guide_d Mis­
Siles Committee of the Joint Committee on New Weapons and Eqmpment 
of the Joint Chiefs of Staff was established. 

During World War II the significance of pilotless aircraft began to be 
a vital factor in the international Order of Battle. Both sides developed 
free-flight rockets in the air-to-surface, air-to-air, surface-to-air, and 
surface-to-surface categories. Similarly, both began application of '' gui­
dance systems'' to bomb-like and plane-like devices. 

Late in World War II, the Nazi-developed hypersonic V-2, with its 
powerful liquid fuel and oxidant motor, came close to being the decisive 
weapon that Hitler expected it to be. It rates as one of the greatest 
technological achievements of the World War II period. 

World War II ended with an ominously firm conviction, on the part 
of nations, that guided missiles would play a most important role in any 
future conflict. United States research and development into this "new" 
field during the first few years following Vvorld War II was erratic. For 
one thing, it was beset by the same financial starvation as all other air­
craft industry research, development and production. Then, too, it called 
for research into hitherto largely unlmown fields. 

The last eight years, in retrospect however, have seen great stridfls in 
guided missiles research and development-and in the last two years, of 

47 
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production. Currently, defense expenditures in research and develop­
ment activities related to guided missiles have been equalled in magni­
tude only by research and development of piloted aircraft. 

In the fiscal year 1954, the Defense Department obligated $269,853,375 
for research and development of aircraft and $231,394,133 for research 
and development of guided missiles. In the same fiscal year the Defense 
Department obligated $503,545,000 for procurement of guided missiles 
and during fiscal 1955 will obligate an estimated $518,445,000 for this 
procurement. 

The guided missile, regardless of its employment, is an aerial weapon. 
Responsibility for its development, then, logically has been a charge of 
the aircraft industry. 

Because complete coordination of contributions from greatly diverse 
fields of technical knowledge was, and is, necessary in the successful 
design and development of a guided missile, contract for the complete 
system has nearly always been called for by the cognizant military serv­
ice. It is here that the "weapons system concept" in aircraft research, 
development and production probably found its actual beginning. 

The guided missile, operationally, is a weapon of great flexibility. 
Many require little or no especially prepared launching aprons and may 
be fired from almost any vantage points the using agency could select­
on land, at sea, or in the air. 

There are five categories of military operations into which the guided 
missile fits, whether the service is Army, Navy, or Air Force: Air De-

EXPENDITURES FOR THE PROCUREMENT OF GUIDED MISSILES 
(Million Dollar s ) 

Fiscal TOTAL 
Air Year DEFENSE Navy 

June30 DEPARTMENT Force 

1951 $ 21.0 $ 15.5 $ 5.1 
1952 168.9 66.4 56.1 
1953 295.0 81.1 94.8 
1954 503.5 175.9 141.1 
1955E 518.4 258.5 144.9 

E Estimate. 

Sour ces : 4 1 , 4.2. 

Army 

$ .4 
46.4 

119.1 
186.6 
115.0 

The Air Force has t aken the lead in procurement of guid ed missiles. In 1955, it will spend 
more money on guided missiles than the Army and Navy t ogether. However, Army -procure­

ment is expected to approach Air Force levels ag ain in 1956. 



GUIDED MISSILES 

FuNDS AvAILABLE FOR THE PROCUREMENT OF GuiDED MISSILES 
DECEMBER 31, 1954 

(Million Dollars) 

Unexpended Unpaid Unobligated 
Balance Obligations Balance 

TOTAL - DEFENSE 
DEPARTMENT $1,840 $1,097 $811.5 

.A.ir Force .............. 802 282 520.2 
Navy ..........•....... 436 301 135.0 
.A.rnly .... . ..•••....•.• 602 514 156.3 

Sources: 40. 

49 

Bec11use of the very r11pid growth of the 11ircraft industry-milit11ry missiles program much of 
the money m11de 11vai111ble in current 11nd past yeus h11s not yet been oblig11ted for specific 

contr11cts or, if obligated, is yet unpaid bec11use the contr11cts 11re not completed. 

fense, Combat Air Support, Land Combat, Sea Combat, and Strategic 
Offense. 

As a team, the aircraft industry, science and government, despite 
making great strides in the myriad fields of guided missile research, 
have only scratched the surface of t.his aeronautical frontier. There are 
an imposing number of problems, many only partially solved and a 
great deal more still only theory. Nearly every field of human technical 
knowledge enters into the research and development and operational 
applications of the weapon - aerodynamics, thermodynamics, power 
plants, fuels, combustion, ceramics, meteorology, ballistics, electronics, 
nuclear physics, servos and control equipment, launching methods, guid­
ance systems, and thousands of others. 

Guidance Systems 

The guided missile is, in light of other expendable weapons, very 
expensive. Measured in terms of ''hits,'' the cost factor is largely aca­
demic. In terms of a ''miss'' it r epresents substantial loss. Probably 
the most expensive item in the fabrication of the weapon is its guidance 
system. Considering the fact that the value of the weapon, in final 
analysis, can only be measured in terms of its accuracy, guidance sys­
tems have become the object of most of the intensive research. 

Guidance methods, under development and in operational use, are 
of two general categories-electronic and non-electronic. The non-elec-
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tronic systems are, of course, far less susceptible to enemy intercept 
countermeasures. This type of guidance system falls into two general 
categories-celestial and inertial. Guidance systems of this type gen­
erally make use of several gyroscopes. As with the simple gyroscopes 
that may be purchased in any toy store, in physical operation, a guid-

PLANNED OBLIGATIONS FOR RESEARCH AND DEVELOPMENT ON GUIDED MISSILES 

AND ON AIRCRAFT--DEPARTMENT OF DEFENSE 

Fiscal 
Year 

1954 
1955E 
1956E 

E Estimate. 

Source: 49. 

(Million Dollars) 

Guided Aircraft and 
Missiles Related Equipment 

$231.4 $269.8 
254.1 263.0 
242.4 281.2 

In the five fiscal years, 1951 through 1955, approximately 1.6 billion dollars have been 
provided for research and development of guided missiles systems. Such funds now almost 

equ11l rese11rch and development funds for aircraft. 

ance system gyroscope maintains a constant orientation on its axis in 
three-dimensional space. This factor in guidance provides a reference 
system for guidance, and is the basis 'of the ''inertial'' system. 

The system of devices enabling guidance to be controlled by auto­
matic star tracking, eliminates any interference from surface counter­
measures and is called ''celestial.'' 

The most obvious type of electronic guidance is "radar homing" on 
an enemy target. There are three primary types of this system. '' Ac­
t ive" homing is accomplished by the missile's radar antennae which 
continually indicates the target. "Semi active" homing is accomplished 
by a surface or airborne radar separate from the missile and trans­
mitting guidance instructions. "Passive homing" is accomplished by 
letting the missile home on any pre-selected electrical device that the 
enemy target may be operating. 

Another type of guidance is the ''command'' system. This is a sys­
tem involving both radar and radio. In one type, ground radars are 
pointed at the missile and at the target. A computer receives electrical 
information from the r adars and transmits guidance to the missile. In 
another, the computer is built into the missile and radio contact between 
ground and missile is eliminated. 
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Power Plants 

Of extreme importance to the guided missile is the ability to preclude 
interception. In addition to the need for the missile's guidance system 
being capable of ignoring enemy countermeasures, speed is one of the 
surest ways to elude enemy interception. 

While guided missile power plants today are of two general types­
those requiring atmosphere in which to operate and those which do not­
both are actually "rocket-like" in propulsive power. Both develop their 
forward drive from fuel, oxygen and ignition. The reaction of the 
expanding gasses as they escape through the rear of the engine pro­
vides the thrust power. 

Guided missile engines used in today 's operational weapons are gen­
erally satisfactory in relation to the overall state of guided missile art. 
However, one of the greatest problems confronting industry is efficient 
fuel utilization. The missile engine, whether it be jet or rocket, con­
sumes tremendous quantities of fuel. As a result much research effort 
is placed in the development of new fuels and in the refinement of pres­
ent fuels. 

So far, the two principle types of engines-jet and rocket-are about 
equal in power plant application. Each have unique advantages not 
found in the other. The day will undoubtedly come when atomic energy 
will provide the motive power for either un-manned or manned ballistic 

DEFENSE DEPARTMENT EXPENDITURES FOR THE PROCUREMENT OF 

GUIDED MISSILES AND AIRCRAFT 

(Million Dollars) 

Fiscal 
Guided Missiles Aircraft Year 

1951 $ 21.0 $2,412.5M 
1952 168.9 4,888.4M 
1953 295.0 7,416.5M 
1954 503.5 8,937.0 
1955E 518.4 7,557.0M 

E Estimate. 
M Military Functions only; 1964 total include• Military Functions nnd Mutual Defense Assist­

ant Programs. 

Source• : 40, 41, •2 . 

Expenditures for the procurement of guided missiles (a part from research and development) 
have been growing at a rapid rate. In five years they grew 25-fold while aircraft expendi­

tures grew only 3-fold. 
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or winged guided missiles, earth satellites and interplanetary space ships. 

V irtually the entire aircraft industry is engaged in the development 
and production of guided missiles. .And today these prime contractors 
are engaged in at least 27 separate and distinct p r ojects for the military 
services. 

U. S. MISSILES 

(Excluding Target Drones) 

Missile ManMacturer Service 

A. Surface-to-Air 
Bendix j Loki Army 

Redstone ' h~ysley Army 
Bomarc Boeing USAF 
MX-1868 - Oerlikon USAF 
Nike Western Electric Army 
Talos Bendix j Navy 
Terrier Convai/ Navy 
Matador ill Martin USAF 
Hawk Raytheon Army 

B. Surface-to-Surface 
Lacrosse Cornell Ce;d Lab Army 
Atlas Convair} I USAF 
Honest John Douglas J Army 
Navajo North Americaro USAF 
Corporal - Fireston Army 
Matador I & II Martin J USAF 
Regulus Chance Vought Navy 
Snark Northrop j USAF 

c. Air-to-Underwater 
Petrel Fairchild .J Navy 
Dove ( Eastman Kodak Navy 

D. Air-to-Air {SporryJ I 
Sparrow Douglas V Navy 

Falcon 
Raytheon 
Hu hes USAF 

Sidewinder f""Philco Navy 
E. Air-to-Surface 

Gorgon Fairchild ~ Navy 
Rascal Bell USAF 
Bull pup Martin Navy 

Sources: 1, 11, 14. 

Most data on missiles are classified. The list of Manuf.,cturers and Missiles has been pre­
pared on th& b11sis of publish11d information only. 



AIRLINES AND TRANSPORTATION 

The United States airlines, on scheduled domestic and international 
routes, during 1954, flew a total of 34,131,000 passengers 20,411,884,000 
passenger miles. 

The airlines, in addition to establishing this all-time record of pas­
sengers carried, also proved that they are one of the safest means of 
transportation in the world. Between January 1954 and December 31, 
of that year they suffered only 16 passenger fatalities. This is the equiva­
lent of flying 1.3 billion passenger miles for each passenger fatality. 

The railroads, on the other hand, although they traveled considerably 
more passenger miles (29,270,000,000)-particularly with very short 
haul commuter travel-suffered 21 passenger fatalities, and recorded a 
.07 fatality rate per 100 million passenger miles against the airlines .08 
fatality rate per 100 million passenger miles. 

In 1954, the domestic scheduled airlines flew 16,700,000,000 pas-

AMERICANS ARE ALWAYS ON THE GO 

Passenger-miles per person per year 

352.9 mile~ 2,068.7 mile~ 3,693 .3 miles 

In 1916 the average American individual travelled 352.9 mile~ annually. 
Today, he travel~ more than 10 time~ a~ far in the same period. Thanks 
to fast, safe; air travel he does so at less cost in time and dollars. 
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senger miles, while comparable railroad pullman travel amounted to 
only 7,300,000,000 passenger miles. In that same year, more than 60 per 
cent of all persons entering or departing from the United States traveled 
by airlines. United States international airlines carried 1,714,618 pas­
sengers and ocean voyaging steamships carried 1,112,117 passengers. 

Already, the domestic airlines carry more passenger-miles of revenue 
traffic than the railroads comparable ''pullman car.'' They also surpass 
railroad passenger traffic by "coach" (except commutation). 

Speed and Cost 

Wagon transport on the Philadelphia-Lancaster Turnpike (which was 
finished in 1794) moved at a snail's pace and at a cost of 13.5 cents per 

Am vs. RAILROAD PASSENGER TRAVEL 
1937 TO DATE 

(Passenger-Miles in Billions ) 

Domestic Air Carriers 
Railroads (excluding 

Commutation) 
Year 

TOTAL Scheduled Irregular TOTAL Pullman Coach 

1937 .4 .4 - 21.6 9.2 12.4 
1938 .5 .5 - 18.5 8.3 10.2 
1939 .7 .7 - 19.6 8.5 11.1 
1940 1.1 1.1 - 20.7 8.2 12.5 
1941 1.4 1.4 - 26.2 10.1 16.1 

1942 1.4 1.4 - 50.0 19.1 30.9 
1943 1.6 1.6 - 83.8 25.9 57.9 
1944 2.2 2.2 - 91.7 28.3 63.4 
1945 3.4 3.4 - 86.7 27.3 59.4 
1946 6.0 5.9 N.A. 59.7 20.7 39.0 

1947 6.3 6.1 N.A. 41.2 13.5 27.7 
1948 6.3 6.0 N.A. 36.5 12 .2 24 .3 
1949 7.4 6.8 .6 30.8 10.5 20 .3 
1950 8.8 8.0 .8 26.6 9.2 17.4 
1951 11.7 10.6 1.1 29.4 9.9 19.5 

1952 13.8 12 .5 1.3 29.1 9.3 19.8 
1953 16.1 14.8 1.3 27.2 8.2 19.0 
1954 17.8E 16.7 1.1E 25.0 7.3 17.7 

E Estimate. 
N.A.-Not available. 
Sources : 2 , 8 2, 38, 6 1. 

Air as 
Percent of 
Railroad 

-----
1.9 
2.7 
3.6 
5.3 
5.3 

2.8 
1.9 
2.4 
3.9 

10.1 

15.3 
17.3 
24.0 
33.1 
39.8 

47.4 
59.2 
70.4 

Despite the heavy, very short-haul railroad commuter travel, U.S. airlines are r<'!lpidly 
approaching <'!lnd nearly equal the passenger tr<"~ fli c volume of the railroads. In long- <'lnd 
medium-distance travel the airlines already ca rry most of the passengers. On shorter trips-

below 250 miles-the r<'lilroads still carry t he bulk of all passengers. 
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EMPLOYMENT, WAGES, AND AVERAGE ANNUAL EARNINGS IN THE 
TRANSPORTATION I NDUSTRY 1953 

' 
Air Water, 

Trans- High- Pipe-
ALL porta- line, 

ALL TRANS- tion Rail-
way 

and 
INDUSTRY PORTA- (Com- roads 

Trans-
Other 

TION mon 
porta-

Trans-tion 
Car- porta-
rier) tion 

- -
Full-Time Equivalent 

Employees (Thous-
ands) ....... .. ... ... 55,151 2,763 110 1,358 955 340 

Wages and Salaries 
(Million Dollars) .. .. . $197,980 $12,270 $537 $5,985 $4,105 $1,645 

Average Annual Earn-
ings per Full Time 
Employee .......... $3,590 $4,441 $4,864 $4,407 $4,298 $4,838 

. . . Sautee. 18 . 

U.S. airlines have the smallest employment but the highest earnings per employee in the 
transportation system. The figures shown do not include government 11nd industry employees 
11nd independent operators who build and maintain highways, oper11te service st11tions 

m11int11in airways, etc. ' 

ton-mile. Today, with a much cheaper dollar, railroad freight moves for 
about one and one-half cents per ton-mile and travels a few hundred 
miles per day, while air freight crosses the continent in less than a day's 
time for about 20 cents pe1· ton-mile. 

A passenger who took the stagecoach from Pittsburgh to Philadelphia 
in 1812 had to spend six days on the road and paid 27 dollars for the 
trip. In 1834 he could cover the distance by rail, canal and stagecoach 
in less than four days for about $15. Today, when the dollar is worth 
much less, the fastest train will take him there in six hours for $11.81 by 
coach, or $18.25 by parlor car. If he takes a plane he can make the trip 

in one hoU1" for $16.75. 

Gove1·nment Expe1·iments with All Fi1·st mass Mail by Air 

Since October of 1953, the scheduled airlines have been conducting 
an experiment for the Post Office Department which is bringing improved 
service to the public and at the same time reducing the Department 
deficit. The airlines are carrying first class mail by air on several routes 
-at first class postal rates-when air movement will give the fastest 

service. 
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For example, the airline run between New York and Chicago alone 
is realizing revenues for the Post Office Department of more than $2,000 
per ton of mail flown. One ton of mail moved between the two points 
brings a gross revenue of $2,314.00 to the Department. Of that amount 
$134.66 is paid to the airlines; the balance, 94.2 per cent, is retained by 
the Post Office to pay for its operating ground expenses. 

Military Air Travel 

The Defense Department, responsible for the mass movement of per­
sonnel, is probably more conscious of efficiency and economy than any 

PITTSBURGH 

1812 

1834 

TODAY 

TODAY 

SPEED AND COST OF TRAVEL 

STAGE COACH 

RAIL 
CANAL & STAGE 

TRAIN 

PLANE $1843 

PHILADELPHIA 

~RS 37 MIN. 

HOUR 33 Ml J. 

~~a:el bec~hes fa.ster, .mo;.e conv~nient and, frequ ently, less costly. With travel over long 
15 

a;hces, e. savmgs m I me 11n t ravel expense for food and accommodt~tions possible 
rou gh ll lr trave l become more importa nt. Chet~per air tourist ft~res 11re available. 
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other "business" in the world. Prior to 1949, only two percent of the 
military establishment's official group movements of 15 or more individ­
uals traveled by air. Today, more than half of all military group move­
ments, in that quantity, are made by the airlines. 

For example, in 1953, the scheduled airlines handled more than 
818,000 military passengers. The fast movement of these officers and men 
saved the government 22,054,325 man hours, representing a manpower 
saving of approximately 8,797 men working 48 hours per week for an 
entire year. This is the equivalent to the productive time of more than 
one-half of an Army division. In terms of the base pay of an Army pri­
vate, in productive time alone, the savings to the military would amount 
to $2,407,000. 

The largest scheduled airline movement of military personnel to date 
involved over 3,000 men. Transconti_nental air movement11 of 650 or more 
men are routine to the scheduled airlines. 

TRANS-ATLANTIC PASSENGER TRAVJ:L BY AIR AND SEA, 1946 TO DATE 

By Am (Re~lar Scheduled) 
Year Ending 

June 30 TOTAL u.s. 
PASSENGERS Carriers 

Westbound 
1946 46,475 43,953 
1947 85,838 63,266 
1948 126,138 89,780 
1949 148,986 106,457 
1950 161,091 106,908 
1951 180,465 107,195 
1952 194,914 114,659 
1953 251,303 142,153 

1954 309,648 177,124 

Eastbounda 
1950 135,804 88,020 
1951 137,733 82,990 
1952 177,432 100,768 
1953 245,718 143,928 
1954 274,001 155,755 

• Fi~rea for eastbound passenl:'ers not available until 1950. 

Source: 65. 

Other 

2,522 
22,572 
36,358 
42,529 
54,183 
73,270 
80,255 

109,150 
132,524 

47,784 
54,743 
76,664 

101,790 
118,246 

By SEA, 

PASSENGERS 

112,943 
239,163 
314,714 
330,782 
427,113 
401,243 
458,427 
397,018 
419,559 

296,996 
262,378 
308,654 
354,494 
379,119 

Airlines carry more than two of every five passengers across the Atlantic and Westbound 
traffic remains h!lovler because of continued immigration. Foreign airlines are increuing 

th11ir Jh~r" of total passenger traffic. 
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Costs Rise, Fares Drop 
D espite the spiraling upward costs of operation, travel fares continue 

to decrease. In 1937, a scheduled airline passenger traveled at 5.6 cents 
per passenger mile; now he can travel by air coach at 4.26 cents per pas­
senger mile. This saving to the traveling American public has been 
achieved despite a 90 per cent increase in the general consumer price 
level since then. In addition, the vast improvement of service, comfort 
and safety is virtually incomparable. 

AVERAGE REVENUE P ER P ASSENGER-MILE, 1926 TO DATE 
(Cents) 

AIRLINES 

Year 
Domestic 
Scheduled 

1926 12 .0 
1937 5.6 
1947 5.1 
1952 5.55 
1953 5.45 
1954 5.39 

N.A.- Not available. 
E Estimate. 
Sources: 2, 4, 38, 62, 77. 

Domestic 
Non-

Scheduled 

-
-
-

3.20 
3.20 
3.20E 

RAILROAD 

Coach 
Pullman (Excluding 
{Total) Commuter) 

3.35 N.A. 
1.80 3.08 
2.02 3.53 
2.53 4.60 
2.53 4.68 
2.50 4.66 

INTER-
CITY 
Bus 

2.96 
1.73 
1.70 
2.02 
2.06 
2.08E 

Airline fares have rem11ined almost unchanged (despite the upw11rd spiraling U.S. cost index) 
for more th11n 20 ye11rs. Other common tr11nsportation fares during the s11me period h11ve 

continued to rise. 

A:r:.IERICA1S TRANSPORTATION NETWORK 
(Thousands of Miles) 

Medium of Transportation 

Airways - Domestic . . ......... .. ............. . 
Railroads - Road Owned . .. ............ . .... . . . 
Total Rural Roads . ............. .. ... . ... . ... . . 

Surfaced ...................... • ... ... .. . .. 
F ederal-Aid Primary Highways . ........ . ....... . 
Petroleum Pipelines .. . .......... ... . . ......... . 
W aterways and Great Lakes ..... . . ... . . . . . .... . 

Sources : 2 , 13, 29, 3 0 , 32 , 39 , 64. 

1930 

30 
249 

3,009 
649 
193 

89 
28 

1954 (Est.) 

77 
22:4 

3,012 
1,855 

235 
134 

28 

America 's people and goods travel by ma ny different means. In the last qu11rter of 11 
century, t he most rapid growth has been in airways {see p. 65} and surface high ways. 

Rai lroads and waterways have remained static. 
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ESTIMATED INTERCITY p .ASSENGER TRAFFIC, BY TYPE, 1916 TO DATE 

Domestic 
Inland Year Air Railroads• TOTAL Highways 

Carriers Waterways 

Billions of 
Passenger-
Miles 

1916 36.0 b 35.2 b .8 
1939 270.7 .7 22.7 245.9 1.5 
1941 310.6 1.4 29.4 278.0 1.8 
1944 233.9 2.2 95.7 134.1 1.9 
1947 351.3 6.1 46.0 297.4 1.8 
1951 449.1 11.6 35.3 400.8 1.4 
1954 590.8 17.8 29.4 542.2 1.4 

Percent 
1916 100.0 b 97.8 b 2.2 
1939 100.0 .3 8.4 90.8 .5 
1941 100.0 .4 9.5 89.5 .6 
1944 100.0 1.0 40 .9 57.3 .8 
1947 100.0 1.7 13.1 84.7 .5 
1951 100.0 2.6 7.9 89.2 .3 
1954 100.0 3.0 5.0 91.8 .2 

• Includes commutation and electriJled divisions of steam railway companies, but excludes 
electric railways. 

b Negligible. 
Sources: 13, 15, 29, 32, 61. 

Almost the entire growth in passenger travel has been due to two modes of travel-auto­
mobiles and airlines. The growth of air traffic has been enormous. Yet, because air travel 
is still limited to medium and long distance travel (see average length of trip, p. 63}, 

highways carry the bulk of passenger travel. 

THE TEN LEADING PASSENGER TRANSPORT COMPANIES, 1954 
(Millions of Revenue Passenger Miles•) 

Pennsylvania Railroad ......................................... . 
American Airlines ............................................. . 
United Air Lines .............................................. . 
New York Central System ........... . ........ . ...... .. ......... . 
Eastern Air Lines ............................................. . 
Trans World Airlines .......................................... . 
Atchison, Topeka & Santa Fe Railway System ................... . 
Union Pacific Railroad Company ................................ . 
Southern Pacific Company ...................................... . 
New York, New Haven & Hartford Railroad Company ............ . . 

• Excludes commuters and multiple ride passengers. 
Sources: 38, 61. 

3,447 
3,372 
3,135 
3,041 
2,847 
2,611 
1,948 
1,459 
1,342 
1,274 

Four of the ten leading passenger carriers are U.S. airlines. In 1955, American Airlines is 
expected to be the largest carrier in the country. The figures exclude commuter data. 
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SuMJ.LARY OF U. S. Am TRAFFIO TRENDS, 1948 TO DATE 

Year Domestic Local Inter- Te1Ti-
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 18,481 13,398 371 3,261 115 1,336 
1954 20,326 15,128 412 3,523 118 1,145 

Cargo Ton-Miles 
(Millions) 

1948 137 89 • 46 N.A. .... 
1953 450 182 2 89 3 174 
1954 436 190 2 97 4 143 

Mail Ton-Miles 
(Millions) 

1948 50 36 • 14 N.A. .... 
1953 95 69 1 23 2 .... 
1954 107 76 1 29 1 .... 

N.A.- Not naUal>le. 
• "Total" may exceed the listed component& becauaft aubtotal.a for "No' Available" it~ma may 

be included. 
• Leaa than one·hall million. 

Source: 87. 

During the last six years the activities of the major air carriers have grown at a very rapid 
rete. Passenger traffic increased almost three fold, cargo-miles more than · tripl.,d, and 

mail ton-miles doubled, 

Year 

1939 
19.(4 
1949 
19531!1 

11: E otimate. 

Sourcea : :1, 62. 

AVERAGE P ABSEN&ER LOADS, 1939-1953 
(Passenger-Miles per Vehicle-Mile) 

RR Sleeping AIIRR Class I 

Coaches & Parlor P assenger Inter-Cit? 
Cars Cars Busses 

17.0 9.3 13 . .( 16.4 
H.O 20.S 81.9 24.9 
23.6 11.0 18.1 18.4 
23.9 10 .~ 17.8 18.7 

Scheduled 
Domestic 
Airliners 

7.9 
15.2 
19.2 
29.2 

On an average t rip, an airliner carries more passengers than any other vehicle-almost 
thirty. This comperes with on ly ten fo r the average Pullman Parlor Car or Sleeper, an d 24 

for railroad coaches. 
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U. S. S cHEDULED Arn.LINE S- AIRCRAFT rn S ERVICE BY MAKE AND M oDEL 
1941-1954 

Domestic International 

Aircraft 
1941 1952 1953 1954 

Aircraft 
1941 1952 1953 1954 Make & Model Make & Model 

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

B47D .. 6 6 6 

Boeing Boeing 
247D 27 . . . . . . 307 3 . . .. .. 
307 5 . . . . . . 314 8 .. . . . . 
377 . . 16 16 11 377 .. 28 27 27 

Convair Convair 
240 .. 99 90 92 240 . . 14 14 10 
340 .. 25 103 121 

Douglas Douglas 
DC-3, 38 280 381 331 299 DC-2 3 .. . . . . 
DC-4 .. 124 126 109 DC-3 45 21 2-1 22 
DC-6, 6B . . 161 175 185 DC-4 .. 46 45 31 
DC-7 . . .. 10 61 DC-6, 6A, 

6B .. 25 42 62 

Lockheed Lockheed 
10 16 . . . . . . 10 2 . . . . .. 
18 13 11 11 11 18 3 . . . . .. 
L49 .. 37 37 37 L49 . . 14 9 9 
649 .. 5 5 3 
749 .. 59 62 62 
1049 .. 24 31 37 

Martin Martin 
2-0-2 . . 21 25 25 130 1 . . . . .. 
4-0-4 .. 96 100 100 

Sikorsky Sikorsky 
S51 . . 3 3 3 S42B 4 . . . . .. 
S55 .. 5 8 11 S43 1 . . . . . . 

---- ------
TOTAL 341 1078 1139 1175 TOTAL 70 148 161 161 

---- ------
Single Engine .. 9 17 20 
Twin Engine 336 643 660 648 Twin Engine 54 35 38 32 
F our Engine 3 426 462 507 F our Engine 16 113 123 129 

Sources : 32, S5 . 

Five airpla ne and two he licopter aircraft manufacturers in the United States supply all t he 
a irlin e aircraft now in domestic or U.S. inte rnational se rvice. These airc raft re present a 

va lue {after de preciation) of about 500 million dolla rs. 



62 AVIATION F ACTS AND FIGURES, 1955 

P ASSENGER R ATES, 1954 
Yield per Passenger-mile 

Type of Airline Travel 

Domestic Trunk Line 
All classes . . . .... .. . . . .. ... . 
Coach . .. . .. .. .. .. .... . . . .. . 
Family Plan ... ......... .. . . 
All other . ... .. .. ...... .. ... . 

Local Service .... . . . . .. .. .. ... . . . 
International ... . . . ... .... ... . .. . 
Territorial (excluding Alaska) .... . 
Large Irregulars 

E Estimate. 

Sources: 2, 38. 

Cents 

5.39 
4.26 
4.62 
6.00 
6.04 
6.83 
7.27 
3.2QFl 

The scheduled airlines now offer service at rates which vary from slightly more than -4 
cents per mile for coach to about six cents per mile for first class service. Non-scheduled 
airlines fares vary considerably, but their average is slightly more than 3 cents per mile. 

T RANS PORTATION ACCIDENT DEATH R ATES 

1953 

Passenger 
Kind of Transportation Miles Deaths 

(Millions) 

Passenger Deaths in-
passenger automobiles and taxis . ... .. 820,000 23,500 
busses . . .... . .. .. ................. .. 55,000 70 
railroad passenger trains . ............. 31,690 50 
scheduled air transport planes . . .. . .... 15,340 89 

All Deaths connected with the operation of 
passenger automobiles and taxis . .. ... 820,000 32,700 
busses .. .. . . .... . .... .......... . . .. . 55,000 500 
railroad passenger trains .. .. .... .. .... 31,690 1,248 
scheduled air transport planes . ... . .. .. 15,340 102 

Source : 79 . 

Death 
Rate per 

100,000,000 
Passenger 

Miles 

2.9 
0.13 
0.16 
0.58 

4.0 
0.9 
3.9 
0.7 

1954 data for scheduled U.S. airlines show that the domestic and international airlines 
carried 34,000,000 passe ngers almost 20.5 billion passen ger miles. During th e 12 month period 
there were only 16 passenger fatalities, This all-time best safety record brings the fatality 

rate to an all-time low of .08 per million passe ng er 'lliles flown , 
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DOMESTIC SCHEDULED A.lRLINES-P .ASSENGER SERVICE, 1926 TO DATE 

Average 

Passengers Passenger Revenue Revenue Passenger Average 
Carried a 

Seat- Passenger- Passenger Revenue Length 
Year (Thou- Miles Miles Load per of Trip 

sands) Flown Flownb Factor Passenger- (Miles) 
(Millions) (Millions) (Percent) Mile 

(Cents) 

1926 5.8 N.A. 1.0 N.A. N.A. N.A. 
1927 8.7 N.A. 3.0 N.A. N.A. N.A. 
1928 48.3 N.A. 13.0 N.A. 11.0 N.A. 
1929 161.9 N.A. 41.0 N.A. 12.0 N.A. 
1930 384.5 N.A. 85.1 N.A. 8.3 221 

1931 472.4 N .A. 107.0 N .A. 6.7 226 
1932 476.0 303.6 127.4 N.A. 6.1 268 
1933 502.2 373.8 174.8 N.A. 6.1 848 
1934 475.5 367 .8 189.9 N.A. 5.9 399 
1935 678.5 577.7 316.3 N.A. 5.7 415 

1936 931.7 686.2 439.0 N.A . 5.7 421 
1937 985.1 836.2 411.5 49 .22 5.6 418 
1938 1,197.1 951.5 479.8 50.43 5.2 401 
1939 1,734.8 1,215.2 682.9 56.20 5.1 394 
1940 2,802.8 1,817.1 1,052.2 57.90 5.1 375 

1941 3,848.9 2,341.9 1,384.7 59.13 5.0 360 
1942 3,136.8 1,963.6 1,418.0 72.22 5.3 452 
1943 3,019.7 1,857.0 1,634.1 88.00 5.3 541 
1944 4,046.0 2,436.8 2,178.2 89.39 5.4 538 
1945 6,476.3 3,815.6 3,362.5 88.12 5.0 511 

1946 12,213.4 7,556.5 5,948.0 78.71 4.6 487 
1947 12,890.2 9,373.8 6,109.5 65.12 5.1 474 
1948 13,168.1 10,385.1 5,981.0 57.59 5.8 454 
1949 15,080.7 11,672.9 6,752.6 57.85 5.8 448 
1950 17,343.7 13,064.5 8,002.8 61.28 5.6 461 

1951 22,652.2 15,565.7 10,566.2 67.88 5.6 466 
1952 25,019.7 19,097.1 12,528 .3 67.88 5.6 501 
1953 28,722.7 23,268.6 14,760.3 63.43 5.5 514 
1954 31,776.0 26,716.0 16,690.0 62.49 N.A. N.A. 

N.A.-Not a vailable. 
• 1926·1934 : Duplicated r evenu e and n onrevenue p assen ger s. 1935·1941: Duplicated revenue 

paesenger s . 1942 to da te: Unduplicnted revenu e passengers. 
• 1926·19 36 : Includes n onrevenue p nssenger ·miles . 
Sources: 32, 38. 

Despite the enormous increase in carrying capacity of U.S. airlines almost two out of three 
plane seats are filled . While this is a substantial improvement over-pre-war figures, it is 
below the very high percentage of seats filled during the war. Passenger seat-miles flown 
will increase sharply as the airlin es, now actually "long-distance" carriers, begin to c11pture 

the "short-distance" commuter market. So far, this potential is largely untouched_ 
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U.S. INTERNATIONAL SCHEDULED AIRLINES-PASSENGER SERVICE 

1929 TO DATE 

Average 

Passengers Passenger Revenue Revenue Passenger Average 
Carried• Seat- Passenger- Passenger Revenue Length 

Year (Thou- Miles Miles Load per of Trip 
sands) Flown Flownb Factor Passenger (Miles) 

(Millions) (Millions) (Percent) Mile 
(Cents) 

1929 11.5 N.A. N.A. N.A. N.A. N.A. 
1930 33.0 N.A. 18.6 N.A. N.A. 464 
1931 59.2 N.A. 14.2 N.A. N.A. 238 
1932 71.5 N.A. 20.8 N.A. N.A. 289 
1933 74.4 N.A. 25.0 N.A. N.A. 315 

1934 96.8 N.A. 36.8 N.A. N.A. 351 
1935 111.3 N.A. 46.0 N.A. N.A. 381 
1936 87.7 N.A. 41.8 N.A. N.A. 414 
1937 112.3 N.A. 53.7 N.A. N.A. 416 
1938 N.A. 116.1 53 .2 45.83 8.33 487 

1939 136.1 134.4 71.8 53.46 8.57 557 
1940 170.2 175.5 99.8 56.88 8.83 614 
1941 235.8 248.3 162.8 65.57 8.61 713 
1942 276.2 313.1 237.0 75.68 8.85 880 
1943 292.9 307.5 244 .2 79.42 7.92 874 

1944 356.7 391.3 310.6 79.37 7.82 910 
1945 493.5 583.4 448.0 76.78 8.67 942 
1946 1,066.4 1,553.7 1,100.7 70.85 8.31 1,057 
1947 1,359.7 2,924.3 1,810.0 61.90 7.77 1,332 
1948 1,372.9 3,292.3 1,889.0 57.38 8.01 1,376 

1949 1,520.1 3,624.7 2,054.0 56.67 7.72 1,351 
1950 1,675.5 3,695.4 2,206.4 59.71 7.28 1,316 
1951 2,041.8 4,327.7 2,599.8 60.08 7.10 1,273 
1952 2,365.5 4,850.9 3,021.0 62.28 7.04 1,277 
1953 2,700.4 5,472.5 3,385.6 61.87 6.87 1,254 
1954 2,848.0 6,284.9 3,743.3 59.56 N.A. N.A. 

N.A.- Not available. 
• 1929-1946 : Total passengers; 1947 to date : Revenue passengers only. 
• 1930-19 37: Total passenger-miles; 1938 to date: Revenue passenger-miles. 

Sour ces : 32, 36. 

As might be expected, the average length of trip in inte rna tion1l service is much greater 
than in domestic. U.S. international airlines in 1954, flew nearly 3 million passengers without 

a single f11tality. 
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DOMESTIO SCHEDULED AmLINES-0PERATORS, EQUIPMENT, AND SPEED 

1926 TO DATE 

65 

As of Aircraft Average Route Average 
December 31 Operators 

1926 
1927 
1928 
1929 
1930 

1931 
1932 
1933 
1984 
1935 

1936 
1937 
1938 
1939 
1940 

1941 
1942 
1943 
1944 
1945 

1946 
1947 
1948 
1949 
1950 

1951 
1952 
1953 
1954 

N.A.-Not avail able. 

Sources : 32, 38. 

13 
18 
84 
38 
43 

39 
32 
25 
24 
26 

24 
22 
16 
18 
19 

19 
19 
19 
19 
20 

24 
28 
31 
37 
38 

38 
35 
32 
32 

in 
Service 

N.A. 
N.A. 

268 
442 
497 

490 
456 
418 
423 
363 

280 
291 
260 
276 
369 

370 
186 
204 
288 
421 

674 
810 
878 
918 
960 

981 
1,078 
1,139 
1,175 

Available Mileage Speed, 
Seats Operated M.P.H. 

----
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. 30,293 N.A. 

N.A. 30,857 N.A. 
6.61 28,956 N.A. 
7.59 28,283 N.A. 
8.86 28,609 N.A. 

10.33 29,190 N.A. 

10.67 29,797 N.A. 
12.52 32,006 N.A. 
13.91 34,879 N.A. 
14.66 36,654 N.A. 
16.54 42,757 N.A. 

17.54 45,163 N.A. 
17.91 41,596 N.A. 
18.34 42,537 N .A. 
19.05 47,384 155.6 
19.68 48,516 155.4 

25.25 53,981 160.2 
29.93 62,215 168.2 
32.37 6'1 ,702 171 .9 
35.03 7<::,667 179.0 
37.47 77,440 181.2 

39.55 78,913 184.6 
42.71 77,894 190.8 
46.07 78,384 197.8 
50.22 77,070 N.A. 

In 1932, the domestic airlines had only 2,000 seats available; by. 1941 these had grown 
to 6,500, by 1946 to 24,000. Today there are 60,000. The incr~ase '".average speed makes 

this growth of carrying capacity even more impreSSiVe. 
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U. S. INTERNATIONAL SCHEDULED AIRLINES-OPERATORS, 

EQUIPMEN T, SPEED, 1928 TO DATE 

As of I Aircraft Average Route Miles 

December 31 Operators in Available Operated 
Service Seats (thousands) 

1928 1 57 N.A. N.A. 
1929 4 83 N.A. N.A. 
1930 3 103 N.A. 19 .2 
1931 3 100 N .A. 19.5 
1932 3 108 N .A. 19 .6 

1933 3 86 N.A. 19.4 
1934 2 99 N.A. 22.2 
1935 2 101 N .A. 31.3 
1936 2 94 N.A. 32.0 
1937 2 92 N.A. 32.0 

1938 2 73 16.9 35.0 
1939 2 84 17.7 43.5 
1940 3 68 18.3 52.3 
1941 3 83 18.0 N.A. 
1942 3 68 17.7 N.A. 

1943 3 70 17.5 27.2 
1944 3 70 18.5 29.7 
1945 4 97 18.9 38 .9 
1946 9 147 27.2 66.4 
1947 12 154 35.2 95.5 

1948 13 175 35.1 105.9 
1949 13 177 36.6 109.0 
1950 12 160 41.0 106 .4 
1951 12 140 46.4 108.8 
1952 13 148 49 .1 110.5 
1953 14 161 52.3 111.8 
1954 15 161 56.9 112.3 

N.A.-Not available. 

Sources: 32, 38 . 

Average 
Speed 

M.P.H. 

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. 
149.2 
150.7 
166.3 
191.1 

198.5 
207.1 
218.4 
223.6 
226 .8 
229.9 
N.A. 

U.S. fl a g carriers have about 9,200 seats available. Becau se these lines use principally the 
newer, four-engine eq uipment, the ir ave rage speed is nearly thirty miles faster than that of 

domestic airlin es. 
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DoMESTIO Am:u.ArL RATES, SINCE 1918 

Effective Date Rate 

1918, May 15 . . . . 24¢ per ounce or fraction 
July 15 .. ... 16~ for first ounce or fraction 
Dec. 15 . . . . 6¢ per ounce or fraction 

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

1925, July 1.. . ... 10¢ per ounce or fraction 

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

Sep. 4-11. . . Special rates for special services 
1927, Feb. 1. . . . . 10¢ per half ounce or fraction 
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 

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

4¢ per postal card or post card 

Sources: 63, 88. 

Note 

10¢ of this for special delivery 
10¢ of this for special delivery 

3 zones established 

Overnight airmail New York­
Chicago 

More for greater distances 

Varying from 8 to 32¢ 
Zoning abandoned 

Overseas mail to servicemen 
6¢ per half ounce 

Although airmail carried by U.S. airlines is increasing rapidly, it provides a much smaller 
share of airline income today than it did in the earlier days of airline operation. Even 

conventional first class mail now often goes by plane. 

PERSONNEL, U. s. SCHEDULED AIRLINES 

Total 

As of 
Dec. 31 All 

Personnel 

1929 2,345 
1939 15,914 
1949 80,994 
1952 104,072 
1953 109,392 
1954" 108,718 

• As of September 30. 
Sources: 32 , 38. 

Pilots 
and 

Copilots 

562 
1,699 
6,843 
8,790 
9,437 
9,558 

Domestic 

Pilots 
Total and 

Copilots 

1,958 514 
10,639 1,412 
59,886 5,257 
79,687 7,209 
84,651 7,726 
83,691 7,805 

International 

Pilots 
Total and 

Copilots 

387 48 
5,275 287 

21,108 1,586 
24,385 1,581 
24,7<11 1,711 
25,027 1 ,753 

The domestic airlines of the United States employ nearly seven pilots and co-pilots per 
plane, and about nine other employees for every flying officer-a total of 71 employees 
per plane. U.S. international airlines employ nearly II pilots and co-pilots per plane and 

155 employees per plane. 
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DEVELOPMENT OF WORLD CIVIL Am TRANSPORT-1919 TO DATE 

(Scheduled Services-International and Domestic, Excluding China and USSR) 
1919 TO DATE 

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

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

lions) lions) lions) lions) lions) Aircraft Passen-
ger 

1919 1 N.A. N.A. N.A N.A. N .A. N.A. 
1929 57 N.A. 132 N.A. N.A. 2.3 N.A. 
1934 101 N.A. 405 N.A. N.A. 4.0 N.A. 
1939 185 N.A. 1,262 N.A. N.A. 6.8 N.A. 
1944 257 N.A. 3,412 N.A. N.A. 13.3 N.A. 

1949 836 26.5 14,478 390 128 17.3 546 
1954 1,206 57.8 32,000 716 217 26.5 554 

N.A.-Not available. 

Sour ces: 55, 59, 60. 

AmCRAFT IN SERVICE ON WORLD AmLINES 
(Members of International Air Transport Association-Dec. 31, 1953) 

GRAND TOTAL •••••..••••.•••••.•. . •.•..••••.•••• 

U.S.-made aircraft: 
DC-3 ......................... .. .......... . 
DC-4 .................•.................... 
DC-6 and -7 .......................... . .... . 
Constellation and Super 

Constellation .... ... ...... . .. .. ........ . 
Convair 240 ......... . .... . ... .. .......... . . 
Convair 340 ............................... . 
Stratoliner and 

Stratocruiser .......................... . 
Martin 4-0-4 and 2-0-2 .... .. ................ . 
All other ................................. . 

British-made aircraft: 
Vikin v· g · · · · · · · ··········· · ····· · ····· ·· ···· 

1scount .. ............ .. ................. . 
Bristol 170 ........... . . . ...... . . . ..... . . .. . 
DH Dragon Rapide . ..... .. .. . . .. . . . . . . . . . . . 

~f ~~:: ········· ···· ··········· ····· ···· · 
Canadian-made. ~i;~;~ft.::::::: · · · · · · · · · · · · · · · · · · · 
Aircraft made in other countrie~ ...... · · · · · · · · · · · · 

0. 0 •• 0. 0 ••••• 0 •• 0 . 

Source: 58. 

2441 

58 
45 

2065 
750 
252 
309 

231 
140 
107 

59 
118 

99 
273 
62 
22 
30 
30 
33 
96 

100.0% 
84.6% 

11.6% 

2.4% 
1.8% 



GENERAL UTILITY AVIATION 

Air transportation is not confined just to the airlines. Private air­
craft are playing an ever-growing role and are being extensively used 
in various fields of business, industry and agriculture. 

Civil aviation divides generally into two segments, more popularly 
called .Airline and General or Utility .Aviation. 

The airlines utilize the larger multi-engine aircraft along with heli­
copters and a few single engined aircraft for specialized local service 
activities in carrier aviation. General aviation utilizes all types, but 
principally light transports, some helicopters, and large numbers of 
single engined aircraft. 

There are four principal types of utility aircraft: 

1. One- to two-place, having a gross weight of 1,500 pounds or less. 
Powered with 65 to 150 horsepower engines, they have speeds from 70 
to 125 miles an hour. In this group are found the sort of aircraft most 
often used for instruction, for light agricultural use, and for sport 
flying. 

2. Three- to four-place, weighing from 2,200 to 2,700 pounds and 
powered with engines from 125 to 225 horsep~wer. These are good 
''cross-country'' aircraft, able to maintain cruising speeds of 125-175 
miles per hour, and have endurance of three to four hours without 
refueling. 

3. Four- to five-place, having a gross weight of from 2,200 to 4,600 
pounds and powered with engines from 175 to 300 horsepower. These 
planes can cruise 140 to 225 miles per hour and are generally referred 
to as executive aircraft. They are well equipped with radio and instru­
ments, and capable of cross-country flight under instrument conditions. 

4. Four- to ten-place, twin-engine light transport, with 175 to 500 
horsepower engines. These aircraft, in demand by corporate users, have 
a cross-country speed of from 150 to 225 miles per hour; four to seven 
hours endurance, and extensive instrumentation and radio enable these 
aircraft to operate in mar~inal weather-much as do the scheduled 
airliners. 
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In addition to these four principal aircraft types, there is an active 
fleet of several hundred larger multi-engined aircraft, identical to planes 

HOW UTILITY AIRCRAFT ARE USED 

BUSINESS uses aircraft as the best means of rapid, safe, and econ?mical transportation 
of executives. Often these planes are owned and operated by busmessmen themselves. 
Fleets are frequently maintained by corporations who retain profes~ional pi~ots to 
operate these aircraft. 35,070 utility aircraft are operated by the nat1on's businesses, 
corporations and partnerships. Of these, 18,220 are company owned. 

AGRICULTURAL applications of utility aircral! 
are increa sing . Tod ay, one of every 12 acres under 
cultivation in the United Stales is either sprayed 
or dusted by aircraft. 

INDUSTRY, a lways conscious of time and cost, 
has deve loped th e dirplane into one of its prime 
tools. From uranium prospecting to th e fast de liv­
ery of hea vy equipme nt, 2,520 aircraft are hard 
at work for industry. 

AIR TAXI service continues to increase . Today, 
thero are 5,010 plan e s maintain e d by base op e r· 
afors: for charter or rent, much as a ear, either 
with or without a pilot. 

PERSONAL aircraft to air traveling America, has 
take n on chtuocteristics of the "private automo­
bile". There are 29,260 utility aircraft of all sizes 
and types used today lor both business and pleas­
ure transportation. 
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used by the airlines, in use by corporations for business purposes, prin­
cipally executive transportation. 

The use of aircraft in business has shown steady acceleration in 
recent years. Civil Aeronautics Administration statistical data empha­
size this fact. According to CAA, business uses of aircraft accounted 
for 2.6 million hours in 1949. The CAA estimate for 1954 credits busi­
ness aircraft use with 3.9 million hours, a 50 per cent increase over 1949. 

During 1954 the airlines of the nation, based on an analysis of 
Air Transport Association data, flew an estimated 3.1 million r evenue 
hours, 810,000 less hours than in business aviation. The business fleet 
now includes more than 20,000 active aircraft, the scheduled airline 
fleet is less than 1500. 

CIVIL AIRCRAFT BY YEAR OF MANUFACTURE 

As oF JANUARY 1, 1953 

Year Number Percent of Total 
of 

Manufacture 89,313 100.0 

19,41 6,567 7.3 
1942 4,741 5.3 
1943 6,254 7.0 
1944 1,591 1.8 
1945 1,940 2.2 

1946 27,521 30.8 
1947 11,325 12.7 
1948 5,569 6.2 
1949 2,767 3.1 
1950 2,973 3.3 

1951 1,930 2.2 
1952 2,847 3.2 
Other years 13,288 14.9 

Source: 33. 

This table shows that only about 10 per cent of all utility planes are less than four years 
old. About half of all passenger automobiles are in that recent age group. 

Development of Geneml Aviation 
There was little flying during the '20s and '30s which could be called 

utility or general aviation in today 's use of those terms. Commercial 
and business aviation in that period was related to the early growth of 
the airlines and to servicing the small fleet of privately owned aircraft. 

In 1940, just before the start of the second World War, there were 
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several thousand light aircraft of a type which could be used for cor· 
porate and other utility purposes. But, by and large, such flying as 
privately done was mostly for personal pleasure or sport. 

Prior to the second World War the Federal government established 
the Civilian Pilot Training Program (CPTP). It was designed to in­
crease the knowledge of aviation and to build a reserve of trained pilots 

EsTIMATED CosT OF OPERATING A TYPIOAL 125 HoRSEPOWER 
UTILITY AIRCRAFT SEATING FoUR PEOPLE 

Direct Costs per Hour 
Gas and oil ...............•...............................• 
Inspection and maintenance ..... . ........................... . 
Engine overhaul ........ . .................•...•...........• 

Hourly direct operating cost ................................ . 

Indirect Costs per Year 

$2.70 
.65 
.82 

$4.17 

Hangar .... . .............••...............•............... 
Insurance ................................ ••...••.......... 
Depreciation .......... . ................................... . 

$ 240.00 
474.99 

1,548.75 

.Annual Fixed Cost ........................................ . $2,263.74 

Total cost per hour ...............•.•... 
Cost per passenger seat mile .......••.•.. 
Cost per mile at 125 mph .............. . 

Source: 87. 

300 Hours 500 Hours 1000 Hours 

$11.72 
2.33¢ 
9.3 ¢ 

$8.70 
1.73¢ 
6.9 ¢ 

$6.43 
1.27¢ 
5.1 ¢ 

Operating coats of small executive planes approach the operating cost of automobiles, 
provided the plane is used an average of one hour a day or more. 

As of January 1 

1928 .. . . . .... • .•• • 
1932 . . .. .. . . ..• . . . 
1935 .. . ..... . . . . .. 
1941 .. .. . . . . . .... . 
1951 .. ... . . . . .... . 
1952 . . . . . ... . .... . 
1955EI . . . . .. . , ..... 

N.A.- Not avaUable. 
E E stimate. 

Sourcea : 82, 85 . 

TOTAL CIVIL AIRCRAFT, 1927 TO DATE 

TOTAL Active Inactive 

2,740 N.A. N.A. 
10,680 N.A. N.A. 
8,322 N.A. N.A. 

26,013 N.A. N.A. 
92,809 60,921 31,888 
88,549 54,039 34,506 
91,800 56,500 35,300 

Since 1952, the number of active aircraft has been increasing. Many surplus and training 
planes of the 1940's are still in existence but Inactive. 
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for the military. The demand for small trainers caused by this program 
resulted in a pre-war manufacturing spurt. 

The start of World War II, however, forced a shutdown in the 
manufacture of light civil aircraft. The CPTP program was halted and 
replaced with one designed more specifically for wartime needs, known 
as the War Training Service (WTS). From this developed the wartime 
contract training of military aviation personnel conducted so success­
fully during the war years. 

Though civil manufacture was halted, almost every type of light air­
craft then being produced found some wartime use. Also, about 2,000 
light aircraft were taken over by the military for instrument and other 
training purposes, and for use as light utility cargo and personnel 
transports. 

The Army subsequently acquired and used many thousands of light 
aircraft for liaison purposes. Used first as artillery spotters, they soon 
demonstrated a multiplicity of uses. Their versatility is best described 
by the term then so frequently applied to these small aircraft--"flying 
jeeps.'' These military uses of light liaison aircraft dramatically dem­
onstrated the everyday utility available in typical light aircraft. 

There was a steady decline in numbers of light aircraft produced 
since 1946 when nearly 35,000 were produced in comparison to 1951 
when only about 2,300 were delivered. However, aircraft produced in 
the early post-war years were light trainer types, unsuited for business 
or even for personal use. This resulted from the G. I. Bill of Rights 
which caused a great post-war training boom with many thousands of 
veterans taking flight training. As a result, the base operators who did 
the G. I. training, were the industry's biggest customer, not the indi­
vidual aircraft owner or user. 

It wasn't until 1947 that a sound and steady g1.·owth in the accept­
ance of general utility airplanes in business began. Since 194 7, there 
has been a steady growth in the utility aircraft industry. Three prin­
cipal factors account for this : 1. Demonstration of worth of the utility 
airplane as a profitable business tool; 2. the great improvement in the 
aircraft itself; and 3. the user's ability to obtain greater utilization out 
of the airplane. 

Mobilization of General Aviation fa?' Civil Defense 
rrhere are plans in existence today which, under conditions of mili­

tary emergency, would make several hundred transport aircraft quickly 
available for purposes of military air-lift. These plans have been jointly 
worked out by the Commerce Department's Defense Air Transportation 
Administration, Department of Defense, and the nation's airlines. An 
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emergency would invoke the activation of these plans and would also 
intensify the need for civil air transportation generally, for essential 
business, industry, agriculture, and for civil defense. 

The CAA estimates that, among the general aviation fleet, there are 
more than 20,000 aircraft which are considered to be in daily u se for 
business purposes. Of these, at least 15,000 are four-place aircraft of 
a type especially suitable for executive transportation. This group of 

CIVIL AIRCRAFT BY STATES, JANUARY 1, 1954 

State Total Active! In- State Total Active In-
active active 

--- ------ --- ---
TOTAL 91,102 55,505 35,597 

------
Alabama ..... . . ... 747 423 324 Nebraska ...... . 1,763 1,208 555 
Arizona . ... ....... 1,262 691 571 Nevada . . ...... 471 258 213 
Arkansas .......... 1,093 647 446 New Hampshire . 215 126 89 
California .. .. ... .. 10,369 5,782 4,587 New Jersey . . . . . 1,931 1,080 851 
Colorado ... ....... 1,256 781 475 New Mexico .. .. 772 461 311 

Connecticut . ..... . 629 315 314 New York . .. . .. 4,497 2,785 1,712 
Delaware ......... 210 133 77 North Carolina .. 1,600 962 638 
District of Colum- North Dakota . .. 1,148 577 571 

bia . .. .... . .... . 567 391 176 Ohio .. ..... .. .. 4,309 2,568 1,741 
Florida .... . ..... . 2,686 1,224 1,462 Oklahoma . .. . .. 1,996 1,297 699 
Georgia . .. ... . .... 1,242 694 548 Oregon ... .. ... . 1,760 1,112 648 

Idaho ....... . . ... . 870 611 259 Pennsylvania ... 3,910 2,452 1,458 
Illinois .. . ..... .. . . 5,030 3,291 1,739 Rhode Island . .. 197 106 91 
Indiana .... ... .... 2,757 1,664 1,093 South Carolina .. 592 334 258 
Iowa . ... .. .. .... . 2,064 1,542 522· South Dakota .. . 1,130 745 385 
Kansas . .. . ..... .. 2,503 1,653 850 Tennessee .... . . 923 537 386 

Kentucky . .. . . .. . . 704 411 293 Texas .... . . .... 6,740 4,256 2,484 
Louisiana . .. .. . . .. 1,284 749 535 Utah ...... . .... 481 282 199 
Maine .. . .. . . . . . .. 527 318 209 Vermont ..... . . 158 105 53 
Maryland .. .. . .. . . 864 501 363 Virginia ... . .. . . 1,237 676 561 
Massachusetts .. . . . 1,431 876 555 Washington . .... 2,260 1,494 766 

Michigan ......... 3,899 2,286 1,613 West Virginia . .. 602 349 253 
Minnesota ....... . 2,164 1,412 752 Wisconsin . .... . 1,967 1,282 685 
Mississippi .. . .. .. . 868 518 350 Wyoming ....... 506 352 154 
Missouri ... . .... .. 2,050 1,441 609 Territories and 
Montana .. .. . . . .. . 1,179 803 376 Foreign ..... . 1,682 944 738 

Source: 32. 

While there is about one motor vehicle for every three people in this country, there is only 
one active airplcme for about every 3,000 persons. On a per capita basis, plane ownership 

is highest West of the Mississippi. 
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aircraft is capable of providing as many as 10,000,000 seat miles of 
transportation an hour. There are, of course, many thousands of other 
aircraft in daily use, including approximately 2500 multi-engined air­
craft, more than are operated by the airline industry. 

Apart from the daily use of the general aviation fleet in routine busi­
ness, industry, and agriculture, this fleet of thousands of light aircraft 
provides a reserve of transportation which could be vital. Under the 
conditions which would result from atom bombing, it is reasonable to 
assume that the usual surface transportation would be either at a stand­
still or badly disrupted for many hours following such an attack. But 
the air-lanes would still be open. Light aircraft capable of landing in 
small ar eas under emergency conditions could become the ehief link 
between life and death, bringing the supplies and providing the com­
munications necessary to re-establish devastated areas. 

CIVIL AIRPLANE PRODUCTION 

1937-19451 by N~tmber 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 

1946-1 952, by Type of Use and Number of Places 

TOTAL 
By Type of Use By Place 

Year PRODUCTION General 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 3,056 453 
1953 4,134 3,825 309 3,822 312 
1954 3,389 3,098 291 2,982 407 

N.A.-Not a vailable. 
• Civil nirplnne production shown h ere d iffers f rom thnt on pp 8 & 9 . R<>cent CAA r evision 

of total civil airpl a ne produ ction not yet carried through all breakdowns. 

Sources : 2 3, 32. 

Civil aircr11ft production has recovered from the low of 1951. Production now is mostly 
of larger multi-engine executive type planes as compared with the predominantly 1-2 seat 

single-engine type production imm ediately follo wing the end of the war. 



CERTIFICATED CIVIL PILOTS AND STUDENT PILOTS, 1927 TO D ATE 

As of De-
cember 31 

TOTAL 
PILOTS 

1927 1,572 
1928 4,887 
1929 10,287 
1930 15,280 
1931 17,739 

1932 18,594 
1933 13,960 
1934 13,949 
1935 14,805 
1936 15,952 

1937 · 17,681 
1938 22,983 
1939 33,706 
1940 69 ,829 
1941 129 ,947 

1942 166,626 
1943 173,206 
1944 183,383 
1945 296,895 
1946 400,061 

1947 433 ,241b 
1948 491,306• 
1949 525,174 
1950 d 

1951 580,574 

1952 581,218 
1953 585,974 
1954° 596,128 

E E stimate. 
N.A.- Not a vailable. 

Cert ificated Airplane Pilots 

Airline Commercial Private 
Transport 

a N .A. N.A. 
a N .A. N.A. 
a 6,053 4 ,162 
a 7,847 7 ,433 
a 8,513 9,226 

330 7,967 10,297 
554 7,635 5,771 
676 7,484 5,789 
736 7,362 6,707 
842 7,288 7,822 

1,064 6,411 10,206 
1 ,159 7 ,839 13,985 
1,197 11,677 20,832 
1,431 18,791 49,607 
1,587 34 ,578 93,782 

2 ,177 55,760 108,689 
2,315 63,940 106,951 
3,046 68,449 111 ,888 
5,815 162 ,873 128,207 
7,654 203 ,251 189 ,156 

7,059b 181,912b 244 ,270b 
7 ,762• 176,845• 306,699• 
9,025 187,769 328,380 

d d d 

10,813 197 ,900 371 ,861 

11,357 193,575 376,286 
12,757 195,363 377,854 
13,137 197,995 384,996 

• Airline Transpor t Rating became effective May 5, 1932. 
• As of April1 , 1948. 
0 As of May 1, 1949. 
d No sur vey made. 
• As ot J uly 1, 1954. 
r J uly 1, 1953 -June 30, 195 0. 

Sour ces : 2 , 32, 35. 

Student 
P ilot 

Approvals 
D uring 

Year 

545 
9,717 

20,400 
18,398 
16,061 

11 ,325 
12,752 
11 ,994 
14,572 
17,675 

21,770 
15,556 
29,839 

110,938 
93,366 

93,777 
36,802 
51 ,276 
77,188 

173,432 

192,924 
117,725 
49,575 
44,591 
45 ,003 

30,537 
37,397 
39,150 ' 

Glider 
Pilots 

-
-
-
178 
267 

209 
149 
109 
145 
138 

161 
172 
170 
138 
160 

211 
1 ,435 
2,412 
2,438 
N. A. 

2,995b 
3,143• 
3,291 

d 

3,300 

3,365 
3,402 
3,511 E 

Pilot certificates, once issu ed, remain in force permanently. However, to hold a n active 
" t icket," periodic physica l exa mination s are req uired. A survey of active pi lots on J a nuary 
I, 1954, showed 11,4 19 active tran sport pilots, 67,809 active commercia l pi lots and 153 ,42 6 
act ive private pi lots, or a tota l of only 232,654 instead of t he 585,974 shown fo r th e same 

period who "ho ld" certifi cates. 
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Arns TO Am NAVIGATION, 1926 TO DATE 

Civil Airways Radio Range 
Federally 

Inter-Operated Traffic 
Mileage Stations Non- Control Facilities state 

direct- Airways 
Year ional Com-

Con- Direct Low and Very Radio munica 
trolled VOR Medium High Beacons Airport Airway tion 

Airways Airways Frequency Frequency Towers Centers Stations 

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 
1953 72,097 54,490 368 392 181 115 31 395 
1954 69,359 64,995 346 403 170 104 31 376 

Sources: 32. 35. 

LANDING Ams TO Am NAviGATION, 1941 TO DATE 

Calendar Year 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 

Sources: 32, 35. 

Federal airways are "hig hways in the air" ten miles wide and divided into several traffic 
levels a thousand feet above each other. Traffic is guided and controll ed by radio signals, 
beacon lights, weather reports, instrument approach systems, radar facilities, traffic control 

centers and towers. The tables show the growth of this system. 



P UBLIC AIRPORTS BY LENGTH OF R UNWAY AND R EGION, MARCH 1, 1954 

Airp orts by L ength of Runway 
(in f eet) 

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 ••.•.••.•.•. . 2,903 1,354 368 408 207 336 96 134 

------------------ ---
N ew E nglan d .. • ... 127 70 4 23 11 11 2 6 
Middle A tlantic ..... 322 216 40 26 12 19 3 6 
E ast North Central .. 588 350 95 78 18 31 5 11 
West North Central . 445 233 65 65 23 29 9 21 
South A tlantic .. . . . . 323 128 31 38 36 68 7 15 
E ast South Central .. 113 39 14 25 13 16 2 4 
West South Central . 359 136 48 58 40 43 18 16 
~ountain . .. .. . .. .. 297 48 33 50 30 71 31 34 
P acific .. ... ....... 329 134 38 45 24 48 19 21 

Source: a2. 

The airports shown in this table receive scheduled air carrier service or offer minimum public 
se rvice of full-tim e attendant a nd fu el sale . In addition to these public airports there we re 
3,857 "limited" airports ma ki ng a total of 6,760 airports. More than I ,000 fields were 

lighted for night fly ing. 

ESTIMATED I NVESTMENT IN CIVIL AIRPORTS, 1926-1954 
(Millions of Dollar s ) 

--;--

Year Amount of Investment 

1926 
1939 
1941 
1945 
1954 

• Estimated acquisition cost. 
Sources: 32, 50, 89. 

$ 42 
326 
419 

1,027 
4,000• 

HOURS F LOWN BY UTILITY AIRCRAFT, 1931-1953 

T OTAL 
Instructional Commercial" Businessb 

Calendar (Thousands 
Year of H ours) Hours Per- Ho urs P er- Ho urs Per-

OOO's cent OO O's cent OO O's cent 
- ----- -- - -

1931 1,083 307 28.3 281 25.9 152 14.1 
1941 4,460 2 ,816 63.1 511 11.5 250 5.6 
1951 8,451 1,902 22.5 1,584 18.8 2,950 34 .9 
1952 8,186 1,503 "18.4 1,727 21.1 3,124' 38 .2 
1953 8,527 1,248 15.0 1,649 19.0 3,626 42.0 

• Includes contract, industrial, and commercial agricul tural flying. 

P leasure, 
etc. 

H ours Per-
OOO's cent 
--- - -

343 31.7 
883 19 .8 

2,015 23 .8 
1,832 22 .3 
2,004 24.0 

-· 

~Includes flyi ng for corporate or executive pu rposes as well as flyin g on personal busin ess. 
° Company Business 2.1 million hours; Individual Business 1.0 million hours. 
Source: Bl. 



HELICOPTERS 

_Five hundred years ago, Leonard da Vinci sketched plans for an 
aerial screw design for vertical flight. The helicopter,"' as we know it 
today, derives lift from an overhead rotor, or rotors (the large screw­
thread on a vertical shaft theory of da Vinci). 

Since da Vinci's time more than 100 different helicopters were de­
signed and built for attempted flio-ht but it was not until the advent of 

b ' 
the gasoline engine that much progress was achieved. 

In 1907, Louis Breguet in France flew a helicopter that weighed half 
a ton and was driven by four rotors. In the '20's, Juan de la Cierva 
in Spain experimented with rotary wing flight (non-powered autogiro 
rotor principle.) His development of the hinged rotor blades, rather 
than the rigid type, proved an impotrant contribution to the design of 
practical helicopters. The first r eal distance flight by helicopter was 
made by Dr. Heinrich Focke from Bremen to Berlin in 1937. 

In 1939, the first successful helicopter flight in the Western hemi­
sphere was made by Dr. I gor Sikorsky at Bridgeport, Connecticut. 

During World War II, the Army, Navy and Coast Guard began 
limited use of helicopters in military combat operations. In this period, 
however , their use was restricted almost completely to light emergency 
transport and rescue. 

Introduction of atomic weaponry by the close of World War II, as 
with other military tactics, forced a radical change in t echniques of 
assault landings. The helicopter offered the third dimension-vertical 
landings-to the aspect of amphibious and air-bead assault. 

Prior to, and during, the late global war, development and produc­
tion of the helicopter was, for the most part, experimental and limited. 
It wasn't until March 8, 1946, that the first commercial helicopter was 
certificated by the Civil Aeronautics Administration. 

*Pronunciation of the name helicopter is derived from the Greek-hel-ix--meaning 
''spiral'' and p·te?·on-meaning ''wing' '- the accepted pronunciation is hell-i-copter. 

79 
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Early in 1947, the Marine Corps formed the first exper imental heli­
copter squadron to test proposed combat techniques. The Coast Guard 
had already pioneered in proving ut ility of the helicopter as a r escue 
vehicle and a year later it became an integral unit in air rescue opera­
tions of the Air F orce. 

Today, less than 10 years lat er, helicopter manufactur ing employment 
has r isen to approximately 15,000. The industry as of December 31, 1954, 
had an estimated backlog of 550 million dollars. Sales in 1954 totaled 
mor e than 155 million dollars. 

The Korean war brought into sharp focus the unique utility of the 
helicopter in military operations and the great potential of the helicopter 

Number 
of 

Producer P laces 

Bell . . .. .... . 3 
3 

16 
Cessna ....... 2--4 
Hiller ..... .. 3 

2 
Kaman . . .. . . 4 
Piasecki .. ... 16 

22 
Sikorsky . . . . . 10-12 

N.A. 

Sour ce: 2. 

HELICOPTERS I N PRODUCTION 

April 1, 1955 

Com-
Military Designations mercial 

H.P. Desgn. USAF USA 
I 

USMC 

200 47G - H13G -
200 47H - - -

1900 - - - -
260 CH-1 - - -
200 12-B - H23B -

92 HJ-1 - H 32 -
600 K -3 - - -

1150 - H21A - -
1425 - - H21C -

600-700 S-55 H19B H19D HRS-3 
1550 S-58 - H34 -

USN 

HTL-6 
-

HSL-1 
-
-

HOE-1 
HOK-1 

-
-

H04S-3 
HSS 

to civil aviation . Aside from its capability as a r escue vehicle, the 'copter 
proved outstanding for aer ial survey, flying food, medicine and ammu­
nition over difficult terrain to supply f ront line posts and for quick 
transpor t of personnel to strategic points. The helicopter also was 
cr edited with the r escue and evacuation of more than 23,000 United 
Nat ions personnel including pilots who wm e shot down behind enemy 
lines, as well as evacuation of front line casualties. Many of these mis­
sions were performed at night in inclement weather. 

In 1947, the world's first scheduled helicopter mail route was estab­
lished to serve a 50-mile r adius of Los Angeles. Two years later, the Civil 
Aeronautics Administration authorized similar service for the Chicago 
area and in 1952 in the New York area. 

In July 1953, the fi rst scheduled helicopter passenger, mail and cargo 
service was established in New York and another now is authorized in 
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Los Angeles. Today, helicopter service is also available between airports 
and airports and city in Pittsburgh and Cleveland, and this year will 
be inaugurated in Indianapolis. In 1953, two U.S. scheduled airlines 
inaugurated helicopter passenger service. In E urope, Belgium inaugu­
rated the first international helicopter passenger service in 1953 be­
tween Belgium, the Netherlands, France and Germany. 

The New York Police and The Port of New York Authority use 
the helicopter in solution of official transportation problems. Operating 
off waterfront, roof-top and airport heliports, the police use small heli­
copters for quick transport of key personnel over traffic-congested 
Manhattan. 

u. s. EXPORTS OF CIVIL ROTARY-WING AIRCRAFT 

1948-1954 

Year Number Value in Thousands 

1948 47 $1,933 
1949 31 1,181 
1950 38 984 
1951 28 899 
1952 37 1,411 
1953 98 4,873 
1954 74 4,044 

Source: 23. 

I n agricultural operations the helicopter has established an enviable 
record: crop dusting, spraying, aerial and geological survey, mapping, 
power line patrol, off-shore drilling service, uranium prospecting, and 
frDst control are only a few of the services offered by some 25-30 com­
mercial fleet helicopter operators. Large ranchers find the helicopter 
invaluable in ranch activities. For example, the huge Waggoner Ranch, 
covering more than 500,000 acres in Texas, find the helicopter equal to 
15-20 cowboys in rounding up cattle and in the patrol of 2,700 miles of 
fence lines. 

The short-haul travel market-up to 300 miles-is a comparatively 
untapped potential helicopter air travel market. Present day ground 
travel time from the airport to the city business district is often as long 
as the air trip itself. 

Full utilization of the helicopter as a short-haul, city-center to city­
center transport is only limited by the lack of ''downtown'' heliports. 
In this connection, the Helicopter Council of the Aircraft Industries 
Association has recently completed a survey of the nation's state aviation 
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laws. In most cases, according to this analysis, the helicopter is handi­
capped by being classed in the general ''aircraft'' category, withoui 
recognition of its operational capabilities. The Council, working with 
the National Association of State Aviation Officials, will seek a remedy 
for this unsatisfactory situation. 

Today, nine major helicopter manufacturers are producing or are en­
gaged in experimental development projects for the military. These 
rotary winged craft include: small 2-3 place models for training, rescue 
and observation; light transport models seating 10-16 passengers, and 
larger types which will seat from 40-50 passengers. 

There are 11 models in production, 14 in prototype and 9 models in 
the design-development stage, including very large versions to serve as 
"flying cranes"-for the military, in transporting mortars and bridge 
sections over rivers and mountains and in civil use, for construction 
companies- by moving heavy equipment and machinery to and from 

. building sites anywhere. 

SALES AND OPERATIONS, 1952-1954 
(Seven Helicopter Manufacturers) 

Estimated Sales (Millions of Dollars) .. . . 
E stimated Backlog (Millions of Dollars )" . . 
Number of models' . . .... .. .. .. . .... ... . 

In production 0 0 0 •• 0 0 . 0 •• • • • • 0 • • ••• 

In prototype stage •• 0 ••• • • 0 •• • • •• 0. 

In design stage 0 0 0 ••• • 0 •• • • • 0 0 0 • • •• 

P lant Area• ... .. . . ... . . .. . . . . .. ... . ... 
(Thousands of Square F eet) 

Number of employees . . ..... . .. .. ...... 
Payroll (Millions of Dollars ) 

• Aa of Dcember 31. 

Sour ce : 2 . 

• • 0 •• • • 0 •• 0 

1952 

$165.0 
$355.0 

13 
3 
9 

1,792.8 
13,776 

$51.4 

1953 1954 

$190.0 $155.0 
$450.0 $550.0 

14 11 
10 14 

8 9 

1,887.7 2,161.5 
14,977 14,460 

$66.4 $71.6 



AIRCRAFT EXPORTS 

American businessmen go almost everywhere in the free world to 
sell American products and, because of the speed and economy of air 
travel, export business has become almost as routine as the pursuit of 
domestic sales. 

The greatest problem in doing export business, however, has not 
progressed so rapidly. The world is faced with exchange restrictions, 
quotas, tariffs, and other limitations which still make it much more 
difficult to do export business than domestic. 

Although the airplane is r esponsible for easy access to world markets, 
products of the aircraft industry suffer the same handicap as all other 
merchandise when it comes to changes in national ownership. While the 
attitude of those behind the iron curtain is largely responsible for the 
restrictions existing even between friendly countries, the tremendous 
improvement and growth of military, as well as civilian, aircraft prod­
ucts is largely due to military protective incentive and cooperative 
agreement of the free world. 

Aircraft production in the United States exceeds that in all the rest 
of the world with the exception of Russia. Russian production, of course, 
is a matter of speculation. Some quarters feel that Russia is producing 
more than the United States and others that she produces consider-

' ' ably less. 
Because of the restive international situation, however, public infor­

mation regarding the manufacture and export of aircraft, engines and 
components has been so r estricted that detailed statistics cannot be 
compiled. Overall U.S. dollar exports increased annually following 
World War II from 1946 to 1954 with r eversals only in 1948 and 1954. 
The overall aircraft industry product export for the past three years 
has been as follows : 

1952 -·--------------------------------- ----- $603,000,000 
1953 ---------------------------·--------- - 880,000,000 
1954 - ------------------- ----- ------ 619,000,000 

No details of U.S. exports have been available since 1949 with re­
spect to military aircraft types, quantity, or destination. A considerable 
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part of the more important civilian items of complete aircraft and parts 
have similarly been r estricted. 

The destruction of the German and Japanese aviation industry was 
complete in World War II. During the last year both nations have been 
accepted as "members in good standing" by the free world. Both, in 
p re-war years, were formidable competitors in world export markets. 
Both, with assistance of the United States, are making rapid progress 
in the restoration of their 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 
and Italy was destroyed during World War II. The United States 

NEARLY ON E-TWELFTH'·'oF ALL AIRCRAFT PRODUCTS ARE EXPORTED 

of exports for t he first 9 months of 1954. 

through several aid plans-the foremost being the Mutual Defense As­
sistance Program-has done much to refurbish the industry of those 

·nations, including substantial "off-shore" procurement of military air-
craft, engines, electronics, etc., for use by the free world. 

While off-shore procurement has done much to r estore the industry 
of those· nations and has greatly strengthened the military posture of 
alll_ed air forces quantitatively, none has been able to match the quali­
tative definition " Made-in-America," as applied to the aviation product. 
Great Britain 

Since World War II, Great Britain, Canada, and France have all 
m~~e gr~at strides in the export of aviation products-p.articularly in 
Illlhtary Items. Great Britain in addition to making considerable proO'-

• ' b 

ress In ~he export of military aviation end items, has also placed heavy 
emphasis on the export of civil aviation products. 



.AiRCRAFT EXPORTS 85 

While ill £ate has followed the production of the British jet-powered 
DeHavilland Con1-et, nevertheless the British have made substantial prog­
ress in the redevelopment and production of this aircraft. The turbo­
prop Vickers Visconnt, medium transport type, has, on the other hand, 
distinguished itself and is becoming a substantial import into the United 
States. Their larger turbo-prop aircraft, the Bristol B1'itannia, shows 
promise but is not a substantial production item as yet. However, it 
remains to be seen whether the largest jet type transport aircraft still 
will not be supplied primarily from the United States. Turboprop devel­
opment in the United States is moving rapidly. 

Utility A i1·cm[t 

The United States has always excelled in the number and quality of 
utility aircraft supplied both at home and for export. In recent years 
15-20% of all such production in the United States has been exported. 
While Great Britain and France have supplied much of their demands 
at home, they have done very little exporting of this type of aircraft. 

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 
power plants from Great Britain and vice versa. In addition, she has 
designed and produced numerous airframes and power plants in her 
own companies. She has supplied substantial quantities of trainers, 
fighters and bombers for Europe and elsewhere, and has sold some of her 
liaison type aircraft in the United States, despite domestic competition. 

UNI'l.'ED KINGDOM: AERONAUTIC EXPORTS 

Annual Million 
Annual 

Million 
Average Dollars Dollars 

1924-1928 $ 5.6 1949 $125.2 

1929-1933 7.1 1950 95.2 

1934-1938 16.3 1951 116.5 
1952 121.6 

1939-1943 33.9 1953 182.0 
1944-1948 57.7 1954E 156.9 

E Estimate. 

Sources : 11, 56. 

E rt h b much more important to the British aircraft industry than to the Amer-
xpo s ave een . . d · · d d 

ican. About one qu arter of total Brot1sh pro uct1on IS .exporte -compare to about 10 
per cent of U.S. product1on. 



UNITED KINGDOM: E MPLOYMENT AND P l DUOTION IN THE AIRCRAFT 
MANUFACTURING I NDUSTRY 

Year 

1918 
1935 
1939 
1944 
1948 
1950 
1954 

N.A.- Not a vailable. 
E Estimate by official Br itish sources. 
• May 1954 employment. 

Sources : 56, 57. 

Employment 

347,112 
35,890 

355,000 
1,821,000 

134,219 
153,600 
239,780" 

Value of 
P roduction 

(Million Dollars ) 

N . .A.. 
69.1 

N . .A.. 
N . .A.. 
455.2 
423.1 
624.0E 

Employment in the British ai rcraft industry in the ye ars immediate ly following th e war 
stayed remarkably high-at 57 per cent of Ame rican employment. Tod11y American employ­
ment is more th11n three times as high as in Great Britain because the increase in e mploy-

ment in the UK has been slower than here. 

UNITED KINGDOM: ORDERS FOR GAS TURBINE AIRLINERS 
UP TO SEPTEMBER 16, 1954 

For British Use F or E xport 

Name of TOTAL Value Value 
Airliner Num- (Million Num- (Million 

ber Dollars ) ber Dollars ) 

Comet I & I.A. .• • • 19 10 $12.6 9 $11.3 
(all delivered) 

Comet II . . .. . . . . 33 12 17.1 21 30.3 
Comet III. .. . .. . 10 5 10.5 5 10.5 
Viscount . .. .•• •. 153 44 30.8 109 76.3 
Britannia . . . . • . • • 39 33 50.8 6 9.3 

Total 254 104 $121.8 150 $137.7 

Source : 66. 

Brita in was t he first nation t o produce turbo-je t and turbo-prop airlin ers. This t11ble shows 
the la t est ava ila ble official sta t us of ord ers for t hese airliners. 

MuTUAL SECURITY P noGR.AM, AuTHORIZATION AND SHIPMENTs oF CiviL AIRCRAFT, 
ENGINES, AND PARTS, 1948 TO JuNE 30, 1954 (Millions of Dollars ) 

Program 

European 
Greece & Turkey 
Asia 

N.A.- Not available . 

Source : 62. 

Procurement 
.A. uthorizations 

$111.4 
2.6 
2.5 

P aid Shipments 

TOTAL u. s. Other 

$109.0 $108.9 .1 
1.0 N.A. N . .A.. 

.4 .4 -
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CaNADA: AIRcRAFT AND PARTS INDUSTRY, 1935-1953 

Average Gross 
Number Number Selling Value 

Year of of of Products 
Plants Employees (Millions of 

U. S. 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 79,572 388.2 

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 10,695 59.7 

1950 15 10,549 50.2 
1951 23 19,198 111.3 
1953 43 38,048 398.7 

Sources : 10, 48. 

Can11da's aircraft industry follows the paHern of ups and downs of the U.S. industry more 
than that of Brita in. Since the post-war low, employment has grown nearly five fold, 

production eleven fold. 

U. S . E XPORT OF AIRCRAFT ENGINES" FOR CIVILIAN AIRCRAFT, 1948 TO DATE 

Year Number Value (Thousands of 
dollars) 

1948b 660 $326 
1949b 107 112 
1950 247 285 

1951 304 509 

1952 551 941 

1953 347 708 

1954 728 1,516 

" • Under 4 00 h .p.; dntn for expor ts of engmes of 400 h .p. and over wtthheld for securtty 

rensons." 
b Under 250 hp. 

Source : 23. 
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MUTUAL SECURITY PROGRAM, SHIPMENTS OF MILITARY AIRCRAFT 
OCTOBER 6, 1949-DECEMBER 31, 1954 

Total Air Force Navy 
Period Aircraft Aircraft Aircraft 

Shipped 

TOTAL 6,416. 5,236. 1,180· 

October 6, 1949-March 31, 1950 . . . ... . 28 

} } April 1, 1950-September 30, 1950 . ... . . 223 
October 1, 1950-March 31, 1951 .... .. . 474 818b 283b 

April1, 1951-September 30, 1951. .... . 376 
October 1, 1951-March 31, 1952 ... . .. . 656 512 144 
April 1, 1952-September 30, 1952 .. . ... 661 612 49 
October 1, 1952-March 31, 1953 .... ... 1,366 1,202 164 
April1, 1953-September 30, 1953 .... 1,323 1,072 251 
October 1, 1953-March 31, 1954 . .. ... 641 478 163 
April1, 1954--September 30, 1954 .... 529 445 84 
October I, 1954--December 31, 1954 ... 246 197 49 

• R evised . Since revision of previously reported monthly shipments is not ava ilable "Total" 
does not agrea with total shipments reported above. 

• Total shipments October 6, 1949· to S eptember 30, 1951. 
Sources : 44, 45. 

Air power plays a major role in our government's program of giving military, economic, 
and technical assistance to allied countries of the free world. The military mutual secu rity 

program aims at 278 air squadrons and I 82 shore-based maritime naval aircraft groups. 

U.S. TOTAL EXPORTS AND EXPORTS OF AERONAUTIC PRODUCTS 
19}2 TO DATE 

(Millions of Dollars) 

Year Total United 
States Merchandise 

1912 $ 2,170.3 
1915-1918 22,176.7 
1921 4,378.9 
1929 5,157.1 
1939 3,123 .3 

1946 9,500.2 
1952 15,025.7 
1953 15,649.0 
1954 14,948.1 

a L ess than .05 percent. 
Sources : 26, 27, 28, 29, SO . 

Total Aeronautic 
Products 

$ .1 
31.5 

.5 
9.1 

117.8 

115.3 
603.2 
880.6 
618.9 

Percent of total 

. 
.14 
a 

.18 
3.8 

1.2 
4.0 
5.6 
4.1 

The U.~. is. the world's largest exporter of aeronautica l products. American aviation equip­
ment fl1es '" all parts of the free world. Yet aviation · products represent only about 5 per 

cent of tota l U.S. exports and less than 10 per cent of total aeronautical production. 



ExPORTS OF CIVIL AIRCRAFT, 1948 TO DATE 
NEW PASSENGER TRANSPORTS 

TOTAL 
3,000-14,999 lbs 15,000-29,999 lbs 
airframe weight airframe weight 

Year 
Num- Value Num- Value Num- Value 

ber (Millions) ber (Millions) ber (Millions) 

---
1948 91 $37.4 34 $2.4 14 $4.2 
1949 51 22.2 16 1.3 25 7.6 
1950 48 40.4 4 .4 15 6.6 
1951 26 13.2 13 1.1 1 a 

1952 25 18.2 9 .6 1 .6 
1953 87 79.2 17 1.3 13 7.5 
1954 110 93.0 29 2.0 7 4.0 

NEW UTILITY, PERSONAL AND LIAISON PLANES 

30,000 lbs & over 
airframe weight 

Num- Value 
ber (Millions) 

43 $30.8 
10 13.4 
29 33.4 
12 12.1 
15 17.0 
57 70.4 
74 87.0 

TOTAL 3-Places or less 4-Places and over 

Year 
Value 

Number (Millions) Number 

1948 935 $4 .2 552 
1949 510 2.8 235 
1950 408 2.2 173 
1951 540 3.7 237 
1952 815 5.6 551 
1953 776 5.4 370 
1954 529 4.5 223 

OTHER 

Rotary Wing Aircraft 

Year 

Number 

1948 
1949 
1950 
1951 
1952 
1953 
1954 

• L ess th an $50 0,000. 

Source: 23. 

47 
31 
38 
28 
37 
98 
74 

Value 
(Millions) 

$1.9 
1.2 

.9 

.9 
1.4 
4.9 
4.0 

Value Value 
(Millions) Number (Millions) 

$1.5 383 $2.7 
.7 275 2.1 
.5 235 1.7 

1.0 303 2.7 
3.1 264 2.5 
1.5 406 3.9 
1 .1 306 3.4 

Used Aircraft 

Number Value 
(Millions) 

202 $ .7 
252 .6 
262 .9 
300 .9 
303 1.5 
416 1.5 
340 1.2 

Exports of large air transports in 1954 have reached an all-time high both in number and 
in dollar value . This indicates that the United States will maintain its leadership as the 

major supplier of planes for the world's airlines. 



TRAINING 

In the final analysis the quality of the U.S. aviation product, whether 
aircraft, engines, components, electronic devices, etc., is determined by 
the men and women that design, build or fly. 

U.S. aviation leadership is the product of thousands of men and 
women who push back the frontiers of knowledge, and who apply what 
has been learned to the design and production of more advanced air­
craft for civil use, and planes, guided missiles and electronic devices 
for the military. 

There are engineers, draftsmen and production line workers. There 
are skilled technicians who maintain and direct air traffic. There are 
highly skilled crews who fly the nation's commercial and military air­
craft. There are managers in the aircraft and air transport industries, 
in the military, and in the civil services of government who plan and 
guide .America's gigantic aviation effort. 

The lowest common denominator of .American aerial supremacy is 
training and education-in manufacturing, in maintenance, in the mili­
tary and in civil aviation. 

Examination of any big city newspaper will disclose great numbers 
of opportunities in all aspects of the aircraft industry for pilots, for 
engineers, for r esearch specialists, electronic experts, and for produc­
tion workers. 

The aircraft manufacturing industry, which has been repeatedly 
faced with shortages of skilled personnel, undertakes apprentice and 
in-plant training programs. Some of the larger companies offer advanced 
courses in various t echnical aspects of aviation research, development, 
and production. These companies, hard pressed for qualified technical 
personnel in most cases, will take qualified engineers in any field and 
train them to their aeronautical need. 

The nation's airlines operate flight and ground schools for the 
orientation and training of new employees, and for maintaining a high 
level of personnel efficiency. 

The high schools and colleges of the nation, more and more, are 
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increasing their curricula to cover many fields of aviation. Colleges are, 
in many cases, offering pre-flight aviation training, and some offer flight 
training. Texas A & 1V[ College, for example, with the assistance of the 
Civil Aeronautics Administration is establishing a special six-weeks 
flight training school to train pilots in "aerial applicator" flight. This 
particular adjunct of agriculture is assuming tremendous proportions 
as America strives to increase her productivity to meet domestic and 
international food needs. 

During World War II, more than 160 civilian aviation schools were 
under Army Air Force contract to train flying and technical personnel. 
To a lesser degree, the Air Force employed this system of contracting 
with civilian schools during the early days of the Korean War. 

The Air Force has since discontinued its use of civilian schools for 
other than primary flying instruction, and as a result most training 
schools have been faced with serious economic problems during the last 
eighteen months. The picture is brightening generally, however, as the 

ESTIMATED NUMBER OF ENGINEERING GRADUATES IN TilE UNITED 

STATES AND THE SOVIET U NION 

1940 TO DATE 

Year United States Soviet Union 

1940 14,000 30,000 
1941 13,000 26,500 
1942 N.A. 14,000 
1943 14,000 9,000 
1944 14,000 9,000 

1945 4,000 10,000 
1946 7,000 11,500 
1947 19,000 17,000 
1948 31,000 20,000 
1949 47,000 25,000 

1950 52,000 28,500 
1951 42,000 29,500 
1952 30,000 30,000 
1953 24,000 32,000 
1954 19,000 35,000 
1955 23,000 40,000 

N.A.-Not available. 

Sources: 53, 80. 

The number of engineers entering industry in 1954 has been less than one-half the number 
required. Reliable sources indicate that Russian engineer output is even higher than 

shown here. 
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CIVIL FLYING SCHOOLS, STUDENTS AND CERTIFICATED PILOTS 

1927 TO D ATE 

Student Pilot 

Certified Civil Certificates 
Year Flying Schools Issued 

As of 
December 31 

1927 - 545 
1928 - 9,717 
1929 24 20,400 
1930 39 18,398 
1931 29 16,061 

1932 21 11 ,325 
1933 19 12,752 
1934 21 11 ,994 
1935 24 14,572 
1936 27 17,675 

1937 30 21,770 
1938 24 15,556 
1939 46 29,839 
1940 749 110,938 
1941 1,054 93,366 

1942 843 93,777 
1943 693 36,802 
1944 N .A. 51,618 
1945 964 77 ,188 
1946 1,557 173,432 

1947 3,078 192,924 
1948 3,058 117,725 
1949 2,430 49,575 
1950 2,086 44,591 
1951 1,625 45,003 

1952 1,280 30,537 
1953 1 ,093 37,397 
1954 N.A. 39,150" 

N.A.- Not available. 
• J uly 1, 1953-June 30, 1954. 

Sources : 32, 35. 

- . 

The attrition in nu mbers of fl ying schools is continuing. However, student pilot licenses 
have reversed the ir long d ownward tre nd an d beginning t o increase. The mi li t ary services 
train t he ir own pilots-t he USAF about 7,800-Navy about 2,000 aviation cadets per year. 
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significance of the civil aviation industry to the nation's economy in 
peacetime emerges. 

In 1950, pilots were being trained for the Air Force at an annual 
rate of 3,000. With the advent of the Korean War, this rate was in­
creased to 4,000 per year, then to 7,200 per year. Pilot output during 
1951 through 1953 remained at approximately 7,200 per year. In 1954, 
however, Air Force pilot output once again began to drop. In fiscal 
1955 (July 1954-July 1955) pilot output is pegged at approximately 
6,000 annually. 

CrvrL PILOT AND OTHER RATINGs CERTIFJOATES IssuED 

Selected Periods 1952-1954 

Type of Jan-June Jan-June 
Certificate 1952 1953 

Pilot Ratings 
Student ................... 13,384 16,521 
Private 0 ••• 0 ••• 0 ••• 0 •••••• 7,518 5,256 
Commercial ............... 2,219 1,343 
Air Transport ............. 449 354 
Flight Instructor .... . ...... 618 476 
Instrument ................ 1,497 1,046 

Other Ratings 
Mechanic 0 ••••••• 0. 0 •••••• 2,376 3,061 
Navigator ................. 90 26 
Radio Operator ............ 84 6 

Sources: 32 , 35. 

Jan-June 
1954 

18,274 
6,858 
4,490 
L287 

371 
942 

3,424 
55 
2 

The number of new pilot licenses issued annually in the U.S. is reversing the past decline 
and is now increasing in all categories. 



RESEARCH AND DEVELOPMENT 
' 

The military aerial weapons user is never satisfied. If he were, he 
would soon be outdone by his adversary. Yet, aircraft industry produc­
tion lines require stability if the nation is to have air forces and air 
power ''in being.'' 

At the same time, however, of prime concern to the nation is the 
maintenance of an air power second to none whether the weapons be 
piloted aircraft or unmanned guided missiles. As a result, the balance 
of dollars and effort between production and inventory on the one hand 
and research and development on the other is difficult to determine for 
both industry and government. 

Following World War II, research and development conducted by 
the aircraft industry was virtually smothered in a landslide of cancelled 
contracts and heavy slashes in the defense budget . 

.As a result, the Korean War found this nation with practically no 
jet bombers and relatively few jet fighters. The thousands of aircraft 
built for the .Air Force and Navy, during and after the Korean build-up, 
were far more expensive than they needed to be for the industry was not 
prepared to build them under emergency schedules and its research and 
development nucleus was just beginning to gather personnel in strength. 

Today, with the nation's air power goal in sight in terms ,f numbers, 
an increasingly heavy emphasis is becoming evident in the research and 
development of higher performing aircraft, engines and guided missiles 
and their components. rrhe industry, geared for the "long pull in the 
age of peril,'' is able to devote increasing time to aerial weaponry of 
quality instead of "quantity" as dictated by war emergency. 

Research 

.At the basis of all of our aeronautical accomplishments is what we 
know about the laws of nature. Even the best equipped engineer can do 
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no more than apply the knowledge provided him by the scientist. 
Fundamental, or pure, research then sets the pace o£ technical progress. 

Research has to do primarily with the discovery o£ new facts about 
nature and with finding and developing principles. Its aim is the ad-

WHERE THE FEDERAL GOVERNMENT'S RESEARCH .AND DEVELOPMENT 
WORK IS PERFORMED 

In government-owned inst allations .......................... . 
Work sponsored a t non-profit institutions .......... . ......... . 
Work sponsored at business organizations . ............... . ... . 

TOTA~:_:_ · : ··················· · · · ······ · ········· 

Source: 81. ·. 
I 

25 percent 
15 percent 
60 pe:cent 

100 percent 

Only about one fourth of the government's research and development work is being done 
in government owned installations. Far more than half is being done by private industry. 

TOTAL .AND RESEARCH AND DEVELOPMENT EXPENDITURES OF THE 
FEDERAL GOVERNMENT 

1940 TO DATE 
(Millions of Dollars ) 

Expenditures for Research and Development 

TOTAL 
FED- National 

Fiscal ERAL Advisory 

Year Ex- TOTAL Air Force Commit- Atomic Other 
PEND I- l' tee for Energy 

TURES Aeronau-
tics 

1940 $ 9,183 $ 97 $ 8.7 $ 2.2 - $ 86.1 
1945 98,703 1,606 136 .0 24.1 859 586.9 
1950 39,606 1,143 218.4 54.5 221 649.1 
1951 44,058 1,342 297.9 61.6 

2~ 
739.5 

1952 65,410 1,839 523.0 67.4 250 998.6 
1953 74,274 2,108 618.4 78.6 2 ~ 1,149.2 
1954 67,772 2,095 598.0 89.5 274.3 1,133.2 
1955E 63,504 2,071 604.0 72.0 288.7 1,106.3 

E Estimate. 

Sources: 49, 81. 

It is estimated that the 2 billion dollar expenditures of the Federal government for research 
and development represent approximately half the total expenditures of the nation-industry 
spending another $2 billions for this purpose. Eighty-five per cent of the Federal total goes 

t o Defense _and Atomic Ene rgy. 
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vancement of the frontiers of knowledge and the collection of basic 
information. 
Development 

Development is the intricate process by which new knowledge is used 
by engineering and industry. 

Application of the results of research to the design, development, 
and production of improved aircraft is a function of the aircraft indus­
try. The industry's task is the design and production of aircraft with 

COST OF RESEARCH AS A PERCENTAGE OF SALES, BY INDUSTRY 
1951 

Industry 

ALL I NDUSTRIES 

Manufacturing ................... . .. . .. . . . . .. . ..... . . 
Aircraft and Parts ... . . . . ... . ..... . .. . .... . .. .. .... . 
Electrical Machinery ..... . . .. ... . .. ... . .. . . . . .. . .. . 
Chemical and Allied Products . ... . ... . .. . . .. . . .. ... . . 

Non-Manufacturing . ... . .. . .. . . ........ . ............ . 

Source: 73. 

Percent 

2.0 

2.0 
12.7 

6.4 
2.5 
1.8 

Because of the rapid rate of aeronautical progress an unusually large percentage of the 
sales dollar of the aircraft industry goes into resea rch. One out of every eight aircraft 

dollars is so expended. 

I NDUSTRIAL RESEARCH: COST AND SOURCE OF FINANCING, 1951 I 

(Cost in Millions of Dolla rs) 

Percent 
Industries Cost Federally 

Financed 

ALL INDUSTRIES $1,804.5 46.8 

Manufacturing . .. . . .. .. .... . ... . ... . 1624.7 46.4 
Aircraft and Parts . . .... .. . . . . ..... . 410.8 85.1 
Electrical Machinery .... . . . .... . ... 432.3 57.0 
Chemicals and Allied Products ... . . . 204.2 7.1 
All Other Manufacturing . ...... . . . .. 577.4 21.9 

Non-Manufacturing . . .. . . . . . .. . .. . . .. 179.8 50.6 

Sou rce: 73 . 

-
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a specified performance-so fast, so high, so far, so much capacity­
based on military or civil requirements. 

Meas1wing the Resea1·ch and Development Effort 

At the beginning of the Second World War the annual outlay for 
all research and development in the United States was well below one 
billion dollars. 

In 1952, it had risen to more than 3.5 billion dollars. About one 
half of this money came from the F ederal Government. 

Only about one-fourth of the government's r esearch and development 
work was performed in government-owned installations. The rest went 
to industry, universities, research institutions, etc. 

Research and development expenditures by the aircraft industry 
alone in 1951 (the only year for which information is available) totaled 
more than 400 million dollars. About six of every seven dollars spent on 
aircraft r esear ch and development in th at year came from F ederal funds. 

In J anuary, 1952, the aircraft industry employed more than 20,000 
of the 90,000 professional research engineers and scientists, and 50,000 
of the 220,000 total r esearch personnel employed by American industry. 

RESEAR.CH P ERSONNEL IN I NDUSTRY 
J anuary 1952 

Research 

Industry Engineers 
and 

Scientists 

ALL INDUSTRIES 91,585 

Manufacturing .. . ...... . ........ . . .. . 80,306 
Aircraft and Parts .... ... . .. .. . . . . . 20,235 
Electrical Machinery . . .. ..... . ..... 17,274 
Chemicals and Allied Products . ... . . 13,201 
All Other Manufacturing . . . . . . .. . . .. 29 ,596 

Non-Manufacturing ..... . .. . . .. . ... . . 11,279 

Sources : 72, 73. 

Total 
Research 

Employees 

220,157 

196,517 
49,915 
51,172 
23,211 
72 ,219 
23,640 

The unusual concentra tion of the aircraft industry on research and d evelopment is also 
apparent in its employm e nt of research personn el. While the industry employs only five 
perce nt of all employees in manufacturing industries, it employs 25 percent of all re search 

engineers and scientists. 
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