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FOREWORD 

Production of mann ed aircraft r emains the aerospace indus­
try 's major assig nm ent in the defense effort , ·but development and 
manufacture of guided missiles for th e innntories of the armed 
services continues to inYolYe an in cr easingly gr eater proportion 

of th e industry's workload . 
During th e past year the industry continued its efforts, begun 

well before th e launchin g of th e first earth satellite, toward develop­
ment of vehicles and equipm ent for space explorat ion. Its vast 
t echnolog ical background, a cquired in decades of r esearch and 
development on a ircraf t , missiles, a nd their control and f!·uidan ce 
systems, put t he aircraft industry in an ideal position to develop 
these n ewer , extra-a tmosph er e vehicles . Th ese hig hly sophisticated 
aero/ spa tia l pla tforms include an orbital bomber , a stabilized r econ­
naissan ce satellite a nd a m ann ed rocket-propelled spacecr a f t . 

Th e compa nies comprising the A erospace Industr ies Association 
in fact are now developing and producing by f a r the largest p er­
ce ntage of the n ew weapons for our military inventories. Of the 
tota l dolla rs bein g sp ent on aeria l vehicles-aircraft a nd missiles­
a t least 85 p er cent is contract ed to our industry. A la rge p er­
ce ntage of this money does not st ay in our industry 's hands but is 
p assed a long t o the t ens of thousands of supplier s and subcontrac­
tors who comprise th e tota l defense indust r y complex . 

But a ny th ough t that defense spendin g will be incr eased in any 
la r ge degr ee by t he military ser vices must be dispelled . To th e 
con t ra ry, the in dustry has been infor med that in th e event of 
th reatened excess of sp ending it may be n ecessar y t o cut back some 
of its progr ams to keep within budget limits. These changing 
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demands in military requirements, and the cutbacks and cancella­
tions during the last two<:'nty-four month period, has brought about 
a steadily lowering level of production acth·ity. As a result, indus­
try employment declined from some 861,700 in 1957 to 757,500 in 
early 1958. Employment in the industry is expected to stabilize 
during 1959 at 750,000. 

The introduction of the turbine-powered transport to world 
commerce has partially offset the changing military requirements. 
More than 600 turbine aircraft, costing in excess of $3 billion, have 
been ordered by domestic and foreign airlines. This large-scale 
re-equipment program, which got under way with the first jet 
delivery in September 1958, has already begun to accrue benefits: 
for the airlines-in the form of increased revenues as a result of in­
creased lift capacity; for the U. S. military services-in increased 
lift capacity available to the Civil Reserve Air Fleet. 

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

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

Oav AL R. CooK 

P1·esident, Am·ospace Indust1·ies Assodation 
May 1959 
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Production and 
Facilities 

The yea r 1958 \ras a significant mi lestone in t he aircraft aud missile 
mannfactu rin g industry 's record of achieYement in mi litary and civil 
av iation. Hardware was delivered that placed fiv e satell ites in orbit and 
the first American turbine-po\\·ered transports \\' ere delivered to the 
a irlines. 

In addition, the industry accelerated its efforts on ballistic missiles 
and ballistic missile defense. A complete fami ly of other missiles was 
rounded out for both offense and defense. 'rhe performance capabilities 
of mann ed aircraft continued to increase. Production began on the first 
superso nic bombers and supersonic fi ghters and interceptors were put in 
the military inventories. Development of an interceptor, and a bomber 
whi ch wi ll fl y at three tim es the speed of sound, are high priority projects 
fo r the aircraft industry. 

Although achievements \\' ere made in every aspect of aerospace tech­
nology by the aircraft industry in 1958, the industry was still faced with 
economic limitations and will continue to be faced with them in 1959. 
Raising the national debt ceiling· and lifting the defense expenditure 
ceiling of fiscal 1958 r esulted in incr eased orders fo r aircraft, missiles 
and r elated equipment but expenditures for these weapon systems 
r emained about the same in 1958 as in 1957. 
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6 AVIATION FACTS AND FIGURES, 1959 

Production of military aircraft continued to drop. An estimated 4,000 
units w~e produced in 1958 compared to 5,600 in 1957. Military orders 
for aircraft have dropped from 2,145 units in fiscal1958, to 1,754 in fiscal 
1959, to an estimated 1,610 in fiscal 1960. Sales of the manufacturers of 
military aircraft and parts dropped slightly _from $5.6 billion in 1957 
to $5.3 billion in 1958. Estimated military piston, turbine and ramjet 
engine production dropped sharply in 1958 to 8,500 units from 10,700 
units in 1957. Sales of engines and parts to military customers were 

_ $1.9 billion in 1958 compared to $2.1 billion in 1957. There are no 
complete statistics available on rocket engine production or sales. 

Year I 
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 

4'5 16 
43 14 

49 15 
178 26 
411 142 

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

780 682 
328 256 
437 389 
263 226 
743 687 

377 317 
789 447 

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

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

(Continued on next page) 

Civil 

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

29 
29 

34 
152 
269 
135 
29 

98 
72 
48 
37 
56 

60 
342 
654 

1,374 
3,127 

5,516 
2,690 
1,988 

803 
858 



Year 

1934 
1935 
1936 
1937 
1938 

1939 
1940 
1941 
1942 
1943 

1944 
1945 
1946 
1947 
1948 

1949 
1950 
1951 
1952 
1953 

1954 
1955 
1956 
1957 
1958 

N.A.-Not available. 
E Estimate. 
Sources: 1, 2, 3, 13, 20 

PRODUCTION AND FACILITIES 

AIRCRAFT PROilUCTI0!-1 

1909 TO DATE (cont'd) 
(Number of Aircraft) 

TOTAL .Military. 

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

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

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

9,838 2,536 

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

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

12,129 8,740 
12,852 8,032 
13,319 6,114 
12,346 5,619 
10,860.1 4,ooo•: 

7 

Civil 

1,178 
1,2'51 
1,869 
2,824 
1,823 

3,661 
6,785 
6,844 

-
-

-
2,047 

35,001 
15,617 

7,302 

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

3,389 
4,820 
7,205 
6,745 

' 6,860 

Although the number of civilian aircraft produced increased to 6,860 
in 1958 from 6,745 in 1957, commercial sales of aircraft and aircraft 
engines declined for this period. This was due to a decrease in commer­
cial transport deliveries in the transition from piston-powered transport 
to turbine-powered transport production. Utility and executive produc­
tion and sales increased. During 1958, a total of 216 transports were 
delivered to the airlines compared to 323 in 1957. The backlog of trans­
ports on December 31 totaled 595 units, of which only seven were piston-
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VA L UE OF A lR CRA F'.r AND P ART S P RO DU CE D" 

1914 TO D ATE 

Year 

1914 
1919 
1921 
1923 
1925 
1927 
1929 
1931 
1933 
1935 
1937 
1939 
1940 J ul-Dec 
1941 
1942 
1943 
1944 
1945 ,Tan-Aug 
1947 
1948 Apr-Dec 
1949 
1950 
1951 
1952 
1953 
]954 
1955 
1956 
1957 
1958 

(Thousands of Dollars ) 

$ 790 
14,373 

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

149,700 
279,497 
370,000 

1,804,000 
5,817,000 

12,514,000 
16,047,000 

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

11,765,000 
] ] ,470.000 

P art of Total 
W hich is Added 
by Manufacture 

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

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

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

954,575 
N.A. 

1,344,068 
1,550,551 
2,662,993 
4,450,602 
5,764,300 
6,287,620 
5,959,573 
6,715,810 
8,200,00011 

7,937,000" 

a The fi gures s how n beg innin g w ith 194 7 in clud e o th e1· prod uc ts a nd c:. c rvices such as miss il es , 
c·on ve rsions, modi fi ca t ions. a nd nll oth e1· produ c· ts nnd se rv ices produ cf•(l .t nd p e1·fo rm ed hy m a nu · 
fnctnrCl'S of complete a ircraft, air craft eng ines, and p1·op cll ers . 

"1914-1 93 9: Valu e o( P r od u cts 
1940·1945: V alu e of P r odu ct ion at Augu s t 1 !l4 3 U n it Cos t. 
1947-Date : S ales of Manufacturer s of Com plete Aircr a ft , E n gin es . P rop ell er s, nud P arts. 

E Estim ate. 
N.A.- Not ava il able. 
So urces : 3, 11 , 1 5 



PRODUCTIO::\ A::\D FACILITIES 

SALES OF MANUFACTURERS OF COMPLETE AIRCRAFT, AIRCRAFT ENGINES, 
P ROPELLERS AND p ARTS 1948 TO DATE 

(Millions of Dollars ) 

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

To- I u cts 
Year TAL U.S. U.S: u.s. I and 

To- To- To-
Mili- Other Mili- Other M ili- Ot her Serv-

TAL TAL TAL icesb tary tary tary 
• --- --- - - - - ------- - ---- - -- ---- - - -

1948• $1,158 $ 748 $ 626 $122 $ 265 $ 222 $ 43 $ 48 $ 36 $12 $ 97 
1949 1,781 1,098 927 171 508 461 47 62 50 12 113 
1950 2,274 1,416 1 ,255 161 583 519 64 75 62 13 200 
1951 3,456 1,883 1,657 226 879 779 100 110 89 21 584 
1952 6 ,497 3,897 3.442 455 1,609 1 ,440 169 148 122 26 843 
1953 8,:'511 5,179 4,661 518 2,378 2,189 189 203 176 27 751 
1954 8,3051 5,226 4,626 600 2,062 1,872 190 183 151 32 834 
1955 8,470 5,164 4,605 559 1,933 1,728 205 134 112 22 1 ,239 
1956 9,496i 5,554 4,740 814 2,035 1 ,718 317 136 101 315 1,771 
1957 11,7651 6,772 5,607 1.J 65 2,527 2,137 390 183 140 43 2,283 
1958 11,1701 6,319 5,305 1,014 2,179 1,858 321 163 126 37 2,809 

I 
• Tota l ior lnst three quarters of 1948 only. 
b "Other Products nnd Services" incl udes miss iles , co nve rs ions, modifi cation s , and nll other 

produ cts and sen·i res not cove red und er the first three ca tegor ies a s long as they were produced 
or performed br manufacturers of complete nirernft, aircraft engines , or p ropell ers. 

S ourc· e : 15 

p o" ·ered. D uring the first t \\·o months of 1959 , turbine tra nsport deliv­
eries totaled 35 compared to 44 durin g 1958. Produet ion rates of these 
tmnsports are expect ed to continue th eir increase. 

Valut· of ne t sal es r epor ted by manufacturer s of eomplete airl'raft , 
aireraft enl,!· in es and propPll ers declin ed to $11 .5 billion in 1958 from 
$ll.8 bi ll ion in 1057. HoweYer , these sales fip:nres do not r ecord the tota l 
impact of cl t> f ensP ex pPnditures. Sales of companies which do not make 
a complete a irplane, en gin e or propeller a re not included . 

The valu e of backlog of orders r Pported by manufacturees of com­
p lete aircraft , ai rnaf1 engin es, and aircraft propell ers as of Dect>mber 
31, 1958, amounted to $nU bi ll ion. This r eprese nts a decrease of 10 J1P l' 

ce nt below th e backlog of orde rs at the l'ttd of th e previous yPar, which 
amounted to $14.5 billion. The va lue of backlog r eported by th ese manu-
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BACKLOG OF ORDERS REPORTED BY :MANUFACTURERS OF COMPLETE AIRCRAFT, 

ENGINES AND PROPELLERS, 1948 TO DATE 

(Millions of Dollars) 

I Aircraft 
Aircraft Aircraft Other 

December Engines- Propellers Products 
31 Total and and and and Parts Parts Parts Services" 

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

1953 16,753 11,604 4,080 21R 851 
1954 14,852 10,639 2,929 187 1,097 
1955 15,702 10,673 3,061 130 1,841 
1956 18,350 11,744 4,065 191 2,350 
1957 14,531 9,236 2,969 158 2,168 
1958 r 13,062 8,110 2,018 69 2,865 

""Other Produ~ts and Services" includes missiles, conversions, modifications, and all other 
products and RerVlces not co,·ered under the first three categories as long as they were produced 
or performed by manufacturers of complete aircraft, aircraft engines, or propellers. 

Source: 15 

facturers has declined over $5 billion from December 31, 1956, to Decem­
ber 31, 1958. 

The types of products being built, methods of building them and the 
types of facilities required for their development and production were· 
altered by a rate of technological progress to a greater degree in 1958 
than in other years. Aircraft and missile manufacturers made radical 
changes in their organizations in order to cover the broad scope of air­
craft, missiles, spacecraft; their powerplants, guidance and related 
equipments. Industry's capabilities were expanded by product diversifi-

cation. 
The industry with its expanded responsibilities of aircraft, missiles, 

and spacecraft has been faced with a new requirement for facilities. 
Facilities, not only for production of the end item, but the intricate 
research, development and test work which must precede its acceptance 
are required. At one time, the Government supported to a large extent 
a facilities expansion and construction program. The (; o~vernment is still 
financing facilitil's construction, but there is an increasing dl:'mand that 
privately-built facilities be utilized. Advancing technology has dietated 



PROIJUCTIO:'\ AKD FA CILl'l'TES 

0 

AIRI!'RAME IVEIGH'l' Pnoi> UC'rio:-; , 1939 TO DATF. 

Yea r 

1939 
1940 
1941 
1942 
1943 

1944 
1945 
1946 
1947 
1948 

1949 
1950 
1951 
1952 
1953 

1954 
1955 
1956 
1957 
1958 

E Estimate. 
S our <·es: 1, I R. 20 

\Veight in Tllillions of Pounds (}\jxcluding Spares ) 

TOTAL Military Civil 

12.5" 10.1 2.4E 
27.81

' 23.1 4.7E 
86.1" 81.4 4.7" 

275.8 275.8 -
654.2 654.2 -

961.1 961.1 -
541.1 539.4 1.7 

38.4 12.9 25.5 
29 .3 11.4 17.9 
35.2 25.1 10.1 . 
37.0 30.3 6.7 
41.9 35.l:l 6.0 
55.2 50.2 5.0 

116.6 107.3 9.3 
148.4 138.0 10.4 

140.9 130.4 10.5 
124.5 114.3 10.2 
106.21

' 90.0" 16.2 
100.4" 79.0" 21.4 

76.5E 60.0" 16.5 
I 
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large-scale building programs because existing fac ilities a i·e not adequate 
for resear ch, development and production of th e new \l'eapons. 

I9-dustry finds itself in the paradoxical position of having to fina nce 
this new construction at a t ime when a number of plants designed fo r 
earlier weapons are being r etired , because it is usually less expensive to 
build a new facility than to attempt to mo_dify an existing one. A r ecent 
report showed that th e 12 major aircr aft and missile companies rein­
vested 61 per cent of t heir earnings in one year in facilities expansion 
and research and development work compared to 43 p er cent of earnings 
reinvested by other manufactu rers. During this same year earnings as a 
percentage of sales for these 12 major aircraft and missile compan ies 
were 2.0 compared to an all manufacturin.g industry average of 5.2 . 

M ATERIALS CONSUM ED I N l\il.~K I NG AIRCRAFT E N GI NES, 1958 
P er Cent Distribution of W eig ht of Ma terials, by Type 

:\1a terial s 

Carbon Steel .. .. . . .. ... . 
A lloy Steel ....... ... ... . 
Aluminum .. .... ... .... . 
Magnesium .. . ...... .. .. . 
Copper and C(lpper 

Base Alloys . .. ....... . 
Titanium . . .. .... . . .... . 
Miscellaneous Metals .... . 

Reciprocating 

5.0 
58.0 
30.0 

5.0 

2.0 

Jet 

26.0 
61.0 
7.0 
1.5 

3.0 
1.5 

::\
10 '1'E: Th ese we ig hts represent th e quantiti es of sheet, rod , strip , plate, and relateJ nnll .s hapes 

nnd fo rms r equired to make a ll of th e piece parts in one eng ine. 'l'hu s. th e fi g ures include. 
in addition to th e tota l piece part we ights, the scrap , drop·olf, etc. Thu s bas1s of r eco rdmg mute· 
rin l weig hts is unlike that u sed in "Consumption of Selec ted Ma terial s by th e Au·craft a. n<l Parts 
Indu stry" publi shed in earli e r ed ition s of thi s book. 

Source : 1 



PRODUC'l'JON AND FACILITIES 

AIRCRAFT ENGINE PRODUCTION, 1917 TO DATE 

Year 

1917-1919 
1926 
1927 
1928 
1929 

1930 
1931 
1932 
1933 
1934 

1935 
1936 
1937 
1938 
1939 

1940 
1941 
1942 
1943 

1944 
1945 
1946 
1947 
1948 

1949 
1950 
1951 
1952 
1953 

1954 
1955 
1956 
1957 
1958 

N.A. Not available. 
Ill Estimate. 
Sources: 1, 8, 18, 20 

(Number of Engines) 

TOTAL Military 

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

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

2Jl65 991 
4,237 1,804 
6,084 1,989 
N.A. N.A. 

11,172 N.A. 

30,1678 22,667 
64,681 111 58,181 

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

Reciprocating 

256,911 256,789 
111,650B 108,442 

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

11,972 2,981 
13,675 3,122 
20,867 6,471 
31,041 8,731 
40,263 13,365 

26,959 7,868 
21,108 3,874 
22,99911 3,0008 

21,55911 2,5001!1 
18,733tl 1,500tl 

Jet 

122 
1,208 

905 
1,878 
2,493 

5,009 
6,239 
9,816 

16,928 
20,251 

13,572 
9,595 
8,5001!1 
8,2001!1 
7,00011 

13 

Civil 

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

632 
•· 5,517 

1,925 
1,976 

813 
1,120 
2,048 

1,974 
2,433 
4,095 
3,8008 

N.A. 

7,500 111 

6,50011 

-
-

-
2,00011 

40,822 
16,351 

9,039 

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

5,519 
7,639 

11,499 

I 
10,859 
10,233 
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SHIPMEYTS OF CIVIJ,IAN ENGINES 

1953 to Date 

Company and 
Engine 

Designation" 

Total •••• 0 ••••••••••• 

Allison Division 
General Motors 

282 .............. 
Continental 

205 .............. 
246 •••••••• 0 ••••• 

252 • 0 ••• 0 •••••••• 

253 • 0 •• 0 ••••••••• 

267 .............. 
273 • 0 ••••• 0 0 ••••• 

Other •••• 0 0 •••••• 

General Electric 
308 .............. 

Lycoming 
223 ••• 0 0 ••••••••• 

295 ••••• 0 •••••••• 

228 ••••• 0 ••• 0 •••• 

229 .............. 
274 •••• 0 ••••••••• 

275 •••••••• 0 •• 0. 0 

286 ••••••• 0 •••••• 

Pratt & Whitney 
Division 

230 ••••••••••••• 0 

231,264 .......... 
290 .............. 
291 .............. 
Other ............ 

Wright Aeronautical 
243 .............. 
259 .............. 
272 .............. 
287 .............. 
Other ............ 

"Type Certificate number 
Source: 1 

1953 

6,215 

-

89 
345 
367 
715 
85 

760 
21 

-

141 
-

370 
1,869 

94 
-
-

52 
847 
-
-

2 

-
1 

455 
-

2 

1954 1955 1956 

5,360 7,466 11,290 

- - -

147 163 87 
78 41 22 

210 279 629 
561 811 1,736 
423 500 433 
990 1,712 2,524 
17 12 20 

- - -

2 6 7 
- -- -

217 143 443 
969 127 132 
618 2,309 3,011 
213 591 909 
- - 2 

44 26 21 
350 157 316 
- - -
- - -
- - -

2 1 -
1 5 23 

516 483 315 
- 32 576 
- - -

1957 1958 

10,844 10,251 

- 242 

145 77 
24 15 

879 829 
811 1,734 
31 36 

2,733 2,181 
24 23 

- 18 

R 2 
123 d 561 
315 167 
44 95 

2,631 2,023 
842 419 
250 768 

5 6 
456 315 
35 232 
3 23 

- -

68 51 
157 129 
323 22 
910 283 
-- -



Military Aviation 

2-
~ 

In the judgment of our prineipalmilitary leaders the manned bomber 
is still the primary means of deliwrinp: the larg-e nuclear weapons in the 
Yolume and with the accuraey needed to strike a decisive retaliatory blo"·· 
In this respect the United States has a force far superior to that of our 
principal opponent, both in numbers and in owrall combat capability. 
The United States intends to maintain this superiorit;\· during the period 
ahead as eYidenced by the 1960 budget, which includes substantial funds 
for the procurement of additional intercontinental jet bombers, super­
sonic medium jet bombers, and the supporting jet tankers. 

Also included in the budget are additional funds for air-to-ground 
"stand-off" missiles which will g-reatly enhance the capability of our 
strateg-ic bombers to penetrate enemy defenses. T]1e program to improve 
the protection and shorten the reaction time of our manned bombers 
through base dispersal and the construction of alert facilities is now well 

15 
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Fr.oon SPACE OF AmFRA li LE, ]<} NGJ N E AND PROPELLER FACILITIES, J !J3!J •ro DNrF. 
(Mill ions of Square F eet) 

Date T OTAL Airframe E ngine Propeller 

Jan. 1, 1939 ......... . . . 9.5 7.5 1.7 .3 
Jan . 1, 1940 . .. .. .. . .. . . 13.1 9.6 3 .0 .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 .9 
1947 (estimate) . .. . . .. .. 54.1 39.0 13.5 1.6 
1950 (estimate) . . . . . . . .. 63.5 47 .5 14.0 2 .0 
June 30, 1952 .. . .... . .. 122.8 82 .3 38.4 2 .1 
June 30, 1953 • • 0 • •••• • • 135 .8 91.1 42. 1 2.6 
Sept. 30, 1954 . ..... . .. 127.5 !11 .0 33.7 3.8 
D ec. 31, 1955 . . .. .. .. . 131.3 96.5 32.1 2.7 
Dec. 31, 1956 .... . .. .. 138.4 101.5 34.1 2.8 
Sept. 30, 1957 ... .. .. . . 1'11.5 103.5 35.2 2.8 
DPc. 31, 1958 .. . . .. . . .. B7.S 103.1 31.6 3.1 

Sources : 1, 3, 20 
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C0111POSITION OF :MILITARY AIR FORCES 

The 1960 budget for the military functions of the Department of Defense 
provides for military air forc.es of about the same composition and level planned 
for the end of the fiscal year 1959. 

Depa.t·tment of the Army: 

Field artillery missile groups 
(heavy) ................... . 

Army missile commands ....... . 
Guided Missile battalions ...... . 
Helicopters .................. . 
Fixed-wing ................... . 

Active aircraft inventory ..... . 

0 
Vepcu·tment of the Navy: 

Carrier air groups ............ . 
Carrier antisubmarine squadrons 
Patrol and warning squadrons .. . 
Marine air wings ............. . 
Active aircraft inventory ....... . 
Jet aircraft as per e.ent of active 

aircraft inventory ........... . 

Department of the A it· Fot·ce: 
USAF combat wings (including 

missile wings) ToTAl, ...... . 
Strategic ................ . 
Air defense ............. . 
Tactical (including airlift) . 

USAF combat support forces 
Air refueling squadrons ... . 
:MATS squadrons ......... . 
Other specialized squadrons . 

Active aircraft inventory ....... . 
.Jet aircraft as per cent of active 

aircraft inventory 

Actual 

June 30, 1958 

2 
4 

65 
2,193 
2,834 
5.027 

17 
22 
39 

3 
10,533 

42 

117 
44 
28 
45 

48 
27 
62 

22,578 

62 

Planned 

June 30, 1959 June 30, 1060 

3 3 
4 4 

71 73 
2,467 2,558 
2,822 2,805 
:'5,289 5,363 

16 Hi 
22 22 
39 42 

3 3 
9,300 9,200 

44 47 

105 102 
43 43 
27 ?--D 
35 34 

59 63 
27 24 
59 59 

20,358 19,982 

65 65 

advanced with funds appropriated in prior years. Additional funds are 
included in the 1960 budget to carry on this program as well as for the 
new ballistic missile early warning system which was started last year. 
Even if no Rtrategic warning were to be received, this new system is 
designed to provide that vital period of time needed to get a significant 
proportion of our bombers into the air and on their way to the targets. 
'fhese are some of the reasons why our military leaders feel that regard-
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less of who might strike the first blow, and regardless of the number of 
ICBM 's an enemy might use against us, this nation will continue to have 
a retaliatory force sufficient to strike a decisiw blow. 

Also, naYal carrier task forces with their aircraft are eapablP of 
delh·ering nuclear weapons owr considPrablP distanePs. TherP arP also 
nuclear capable United States tactical air force and missile, units de­
ployed at forward bases in various parts of the world. All of these con­
tribute to our diversified deterrent and retaliatory strength. 

During the last three years, there have been rapid chang-es in the 
product-mix of aeronautical procurement. These changes will continue 
into fiscal year 1960. The percentage of the procurement dollar devoted 
to aircraft will continue to decline in 1960, while the percentage going 
to missiles continues to increase. Whereas aircraft took 59%¢ of every 
procurPment dollar spent in fiscal year 1957, they will take only 45¢ in 
fiscal yPar l!J60. ConvPt'sely, missiles took a littlP OYPr 15¢ of the pro­
curemellt dollar in HJ57 and will take about 27¢ in 1960. Tlw pt·oportioll 
of the procurement dollar going- for ships will increase from about 61/~¢ 
in 1957 to over 11¢ in 1960, and elPctronics and eommunicatious equip­
ment will go up from 6%¢ to owr 7¢. The proportion of the procurt>­
ment dollar going for ammu11ition and for produdion equi]1lllPnt and 
facilities will eontiniiP to <lt><•litw. 

In addition to our retaliatory stre11gth, we must haw dPfPilsPs capable 
of minimizing the damage to the North American continPnt in the Hent 
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the Soviets should choose to launch a surprise air attack. We have 
joined with the Canadians in the establishmPnt of the North American 
Air Defense Comm~md, thus achieving integrated operational control 
of both United States and Canadian forces for the defense of this conti­
nent. Great improvements have been made in air warning capabilities 
and we are pushing hard toward obtaining missiles capable of bringing 
down enemy bombers or missiles. But, \ve cannot discard weapons sys­
tems of known reliability until the new systems have been proved out. 
The problem, therefore, involves reconciling military air readiness today 
with prPparing for the readinPss of tomorrow. Until we know more, we 
need to be Pxtremely cautious before we can claim that control of space 
necessarily means control of the atmosphere, sea, and ground. During 

Year 

1940 
1941 
1942 
1943 
1944 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 
1954 

1955 
1956 
1957 
1958E 

PRODUCTION oF MILITARY AmcRAFT, BY TYPE 

1940 TO DATE 

(Number of Aircraft) 

Total Bombers Fighters Transports Trainers 

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

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

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

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

8,032 1,378 4,021 534 1,438 
6,114 N.A. N.A. N.A. N.A. 
5,619 N.A. N.A. N.A. N.A. 
4,000 N.A. N.A. N.A. N.A. 

Other• 

124 
997 

4,644 
5,111 
3,957 

2,863 
175 
795 
401 
465 

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

661 
N.A. 
N.A. 
N.A. 

NOTE: Data exclude gliders and targets for entire period and experimental aircraft subsequent 
to 1949. 

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

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

Source: 20 
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Year 

1940 
1941 
1942 
1943 
1944 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 
1954 

1955 
1956FJ 
1957FJ 
1958FJ 

AVIATION FAC'fS AND FIGURES, 1959 

.AIRFRAME WEIGHT OF MILITARY AIRCRAFT PRODUCED, BY TYPE 

1940 TO DATE 

(Weight in Millions of Pounds, Excluding Spares) 

Total Bombers Fighters Transports Trainers 

23.1 9.2 5.5 2.5 5.6 
81.4 40.9 16.4 3.8 18.1 

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

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

35.9 16.4 10.2 6.7 1.9 
50.2 17.0 15.7 11.5 3.1 

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

114.3 39.9 43.2 20.9 7.4 
90.0 N.A. N.A. N.A. N . ..t\.. 
79.0 N.A. N.A. N.A. N.A. 
60.0 N.A. N.A. N.A. N.A. 

Othera 

.3 
2.2 
7.0 
6.8 
3.7 

4.7 
1.0 
1.1 

.7 

.7 

.7 
2.9 
4.8 
5.4 
2.5 

2.9 
N.A. 
N.A. 
N.A. 

NOTE: Data exclude gliders and targets for entire period and experimental aircraft subsequent 
to 1949. 

m Estimate. 
a "Other" includes helicopter, liaison, observation, utility, search and rescue and basic recon· 

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

Source: 20 

World War II, in the days of the massive bombing raids, if the defender 
could levy an attrition rate in the neighborhood of 10 per cent on the 
attacking bomber force, plans for continuing such attacks became un­
profitable. The advent of the nuclear, and later the thermonuclear, bomb 
has changed all this radically. The tremendous yields of these bombs and 
warheads, and the damage which they are capable of inflicting, means 
that attrition philosophies of days past are no longer good enough. It 
means that this nation must have the military capability to destroy 
attacking bombers with certainty and at great distances from their 

objectives. 
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.tl VIATION ASPECTS OF' DEFENSE SPE.NDING 

Expenditures for aircraft in 1960 are estimated at $6 .6 billion, com­
pared to $7 .1 billion in 1959; whi le missiles expenditures will increase 
to $3.9 billion in 1960, compared to $3.4 billion in 1959. From the stand­
point of new obligational availability, new money for aircraft procure­
ment r emains practically unchanged between 1959 and 1960; while 
missile money in this category drops from $4.3 billion in 1959 to $4.0 
billion in 1960. In r esearch, development, test and evaluation-a new 
category which includes some funds previously contained in the pro-

ACTIVE AIRCRAFT INVENTORY" 
Selected Yenrs, 1940 to Date 

Air Force Navy 
TOTAL 

Year" ACTIVE 
Activ<J, Operat-I NVENTORY 

Inventory ing 

1940 N.A. 3,961 N.A. 
1944 N.A. 72,726 N.A. 
1950 N.A. 17,337 N.A. 
1955 40,054 23,694 21,398 
1956 42,650 26,760 21,564 
1957 42,033 25,969 20,902 
1958 38,138 22,578 18,949 
1959>1 34,947 20,358 18,850 
1960" 34,545 19,982 18,499 

a Includes heli cop ters . 
• Hl40 ·1950: D ecember 31 ; since th en Jun e 30. 
Sources : 3, 26 

Active Operat-
Inventory ing 

2,166 N.A. 
36,100 N.A. 
13,412 N.A. 
12,821 9,761 
12,317 9,687 
11,617 9,421 
10,533 8,424 

9,300 7,595 
9,200 7,200 

Army 

Active 
Inventory 

N.A. 
N.A. 
N.A. 
3,539 
3,573 
4,447 
5,027 
5,289 
5,363 
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1\IILIT,\RY AIRCRAFT IX DEVEI,OPMEXT OR PROIWCTIOX 

(FIXED WING) 

Designation Name Type Service Manufacturer 

RL-26D --- Liaison Army Aero Design 
L-23D Seminole Command Army Beech 
T-34A Mentor 'l'rainer Navy, USAF Beech 
B-52F, G S tra tofortress Bomber USAF Boeing 
KC-135A Stratotanker •ranker USAF Boeing 
T-37A ---- 'frainer USAF Cessna 
L-19E Bird Dog Observatiou Army Cessna 
L-27A Adm/Cargo USAF Cessna 
FSU-IP, 2N Crusader Fighter Navy Chance Vought 
F-102 Delta Dagger Fighter USAF Convair 
F-106A, B Delta Dart Fighter USAF Convair 
B-58A Hustler Bomber USAF Convair 
F4D Skyray Fighter Navy Douglas 
A 3D, -2P, -2Q, -2T Skywal'l'iot· Attack Navy Douglas 
A4D -2~ Skyhawk Attack Navy Douglas 
B-66B Destroyet• Bomber USAF Douglas 
RB-66B, C 
WB-66D 
C-133A -- Cargo USAF Douglas 
C-123B Provider Cargo USAF Fairchild 
A2F ---- Attack Navy Grumman 
F9F-8, -SP Cougar Fighter Navy Grumman 
FllF-1 'l'iger Fighter Navy Grumman 
S2F-1 'l'racker Anti-sub- Navy Grumman 

marine 
TF-1 'l'rader Cargojutilil,v Navy Grumman 
W2F ---- Patrol Navy Grumman 
WF-2 Tracer Patrol Navy Grumman 
WV-2 Super Anti-sub- Navy Lockheed 

Constellation manne 
GV-1 ---- Tanker Navy Lockheed 
F-104C, D Starfighter Fighter USAF Lockheed 
C130A, B Hercules Cargo USAF Lockheed 
RC-130A ---- Recon USAF Lockheed 
T-33A Shooting Star 'l'rainer USAF Lockheed 
P2V-7 Neptune Patrol Navy Lockheed 
P3V ---- Patrol Navy Lockheed 
T2V-l ---- Trainer Navy Lockheed 
P6M-2 Sea Master Minelayer Navy Martin 
P5M-2 Marlin Patrol Navy Martin 
F3H-2N Demon Fighter Navy McDonnell 
F4H-l ---- Fighter Navy McDonnell 
F101B Voodoo Fighter USAF McDonnell 

(Continued top of next page) 
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.. 
:MILITARY AIRCRAFT IN DEVELOPMENT OR PRODUCTION-Continuecl 

(FIXED WING) 

DesignatioJl I 
X a me Type Service :\Ianufacturer 

RF-lOlC Voodoo Fighter USAF :\icDonnell 
A3J-1 Vigilante Attack ::\avy North American 
B-70 - Bomber USAF North American 
F-lOOD, F Super Sabre Fighter USAF North -American 
F-108 - Fighter USAF North American 
'f-39 Saber liner Trainer USAF North American 
'f2J -1 - Trainer Navy North American 
'f38A - Tt·ainer USAF Northrop 
F-105B, D, E 'fhunderchief Fighter USAF Republic 

Sour<·e: 20 

curement category-the estimated obligations for aircraft are expected 
to change from $950 million in 1959 to $1.2 billion in 1960; while those 
for missiles are expected to drop from $2.6 billion in 1959 to $2.5 billion 
in 1960. 

By the end of fiscal 1960, the Air Force is scheduled to have 102 
wings, compared to 105 at the end of fiscal 1959 and 117 at the end of 
fiscal 1958. The major reduction during 1960 will be effected in air 
defense tactical wings. The Navy will operate 16 carrier air groups in 
1960, while carrier antisubmarine squadrons and Marine air wings are 
scheduled to remain at 22 and 3, respectively. Army aviation active 
aircraft inventory is scheduled to increase slightly from 5,289 to 5,363. 
At the present time, within the Strategic and Tactical Air Command 
structures, there is a combined total of 59 air refueling squadrons. By 
fiscal year end 1~60 these two commands will be operating 63 refueling 
squadrons. 

The Military Air Transport Service currently includes 27 squadrons 



compnsmg 9 wings. By fiscal year end 1960, however, :MATS •rill be 
r educed by three squadrons. There are 59 other specialized squadrons 
within the Air Force structure comprising communications, air rescue, 
etc. 

ORGANIZATIO N OF WIN GS, AIR GRO UPS 

Air Force : The basic organization unit of the United States Air Force 
is th e '' vving . ' ' A wing is comprised of a combat group and necessary · 
administrative and service units. The number of airplanes in a wing 
depends on its mission; for example, a wing of heavy bombers has 45 
planes, a medium bomber wing has 45, a light bomber wing 48, a day 
fighter wing 75 , an all-weather fi ghter squadron 25. The USAF also 

I-IE:r.ICOP'l' ER. I N VE N'l'OR.Y 

] !) .').'i '1'0 DA'I'E 

June 30 TOTAL" Anny 

1955 
1956 
1957 
1953 
195[.1 

• Includes Marine Corps . 
F.i E stim ate . 
Source : 2 0 

2,268 1,188 
2,556 1,456 
3,061 1,901 
3,423 2,193 
3,567 2,267 

Navy"·" Air Force" 

650 430 
700 400 
800 360 
900 330 

1,000 300 
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PERSONNEL IN THE UNITED STATES AIR FORCE, 1912 TO DATE 

As of June 30 TOTAL Officers Aviation Airmen 
Cadets 

1912~ 51 12 - 39 
1914 122 18 - 104 
1916 311 63 - 248 
19186 195,023 20,708 - 174,315 
1920 9,050 969 - 8,081 

1922 9,642 958 113 8,571 
1924 10,547 884 119 9,544 
1926 9,674 954 142 8,578 
1928 10,549 1,055 280 9,214 
1930 13,531 1,499 378 11,654 

1932 15,028 1,659 325 13,044 
1934 15,861 1,545 318 13,998 
1936 17,233 1,593 328 15,312 
1938 21,089 2,179 342 18,568 
1940 51,165 3,361 1,894 45,910 

1941 152,125 10,611 8,627 132,887 
1942 764,415 55,956 50,213 658,246 
1943 2,197,114 205,874 99,672 1,891,568 
1944 2,372,292 333,401 82,647 1,956,244 
1945 2,282,259 381,454 16,764 1,884,041 

1946 455,515 81,733 7 373,775 
1947 305,827 42,745 53 263,029 
1948 387,730 48,957 1,338 337,435 
1949 419,347 57,851 1,860 359,636 
1950 411,277 57,006 2,186 352,085 

1951 788,381 107,099 2,476 678,806 
1952 973,474 128,401 6,782 838,291 
1953 977,593 130,769 9,157 837,667 
1954 947,918 129,752 9,072 809,094 
1955 959,946 137,149 4,384 818,413 

1956 909,958 142,093 3,256° 764,609 
1957 919,835 140,563 2,706d 776,566 
1958 871,156 132,939 2,485" 735,759 

N.A.-Not available. 
• As of November 1. 
• As of November 11. 
• This category includes a total of 268 Air Force Cadets not shown in previous ··years. 
d This category includes 504 Air Force Academy Cndets. · 
• This category includes 1,169 Air Force Cnclets. 
Sources: S, 6 
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NAVAL AviATION PERSONNEL", 1941 TO DA~'E 

Year 
I 

Enlisted 
as of TOTAL Pilots Aviation 

June 30 Rates 

1941 23,148 6,300 14,848 
1944. 299,968 47,276 228,356 
1950 91,298 I 12,978 76,349 
1951 162,214 18,287 139,838 
1952 194,730 20,944 168,486 

1953 196,813c 22,903 163,673 
1954 179,783c 21,316 147,670 
1955'' 165,243c 21,352 133,424 
1956" 204,388 23,740 175,588 
1957 212,684 23,101 181,847 
1958 202,884 23,214 172,777 

• Navy and Marine. 
• Pilots as of Aug. 31; others as of October 31. 
c Includes non-pilots in flying status and formerly designated pilots. 
• As of January 1. 
• As of November 30, 1956. 
Sources : 3 . 4fi 

Aviation 
Ground 
Officers 

------
2,000 

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

4,930 
4,725 
4,885 
5,060 
7,736 
6,893 
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operates separate squadrons for rescue, support and in-flight refueling. 
There are 20 aircraft per in-flight refueling squadron. There are 6 to 10 
aircraft p~r air rescue squadron depending on the mission. 

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

Army: An Army detachment currently has 26 to 28 aircraft per 
division, depending on whether it is infantry or armor and is assigned 
to a division in liaison, reconnaissance, observation, or courier missions. 
Helicopter companies are light, medium or heavy, depending upon the 
type of helicopters used. Each company has 21 helicopters. A fixed­
wing group has 21 basic 1% ton, 11-passenger aircraft and is assigned 
to field Army level. 

DEPARTMENT OF DEFENSE 

NEW OBLIGATIONAL AVAILABILITY FOR PRODUCTION AND PROCUREllfENT, 

TOTAL AND AIRCRAFT 

Year Ending 
June 30 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
19591!1 
19601!1 

E Estimate. 
So11rce: 23 

1951 TO DATE 

(Millions of Dollars) 

Total Procurement 
Aircraft 

Aircraft as 
and Production Percent of Total 

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

7,149 4,403 61.6 

9,653 6,241 64.7 
11,737 6,303 53.7 
11,399 5,726 50.2 
15,325 6,345 41.4 
14,398 6,353 44.1 



TOTAL FEDERAL EXPENDITURES AND EXPENDITURES FOR MILITARY 
AIRCRAFT AND .GUIDED MISSILES 

. 1922 TO DATE 

(Dollar Figures in Millions) 

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

tures turesa Missiles• 

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

1927 2,974 688 14 
1928 3,103 732 22 
1929 3,299 791 29 
1980 3,440 839 31 
1931 3,652 832 31 

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

1937 

I 
8,177 1,185 58 

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

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

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

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

1957 69,433 44,414 10,073" 
1958 72,936 44,142 10,089° 
19598 80,871 46,120 10,295. 
1960 8 77,030 45,805 10,090° 

I 

"Estimate. 
a Includes stockpiling Mutual Defense, and Atomic Energy. 
b Includes related items. 
• Procurement and Production, military functions only. 
Sources: 3, 17, 21, 26 

Percent 
Aircraft 

and Missiles 
of Total 
Federal 

.2 

.2 

.3 

.3 

.4 

.5 

.7 

.9 

.9 

.8 

.6 

.6 

.2 

.3 

.5 

.7 

.9 

.8 
2.3 
4.6 

9.0 
13.2 
13.7 
11.5 
2.7 

1.5 
2.1 
3.1 
4.3 
5.5 

7.7 
10.4 
17.6 
13.6 
12.5 

14.5 
15.4 
12.7 
13.1 

Percent 
.Aircraft 

and Missiles 
of 

Military 

.6 
1.0 
1.5 
1.4 
1.8 

2.0 
3.0 
3.7 
3.7 
3.7 

3.5 
3.2 
1.8 
2.5 
3.8 

4.9 
5.4 
5.0 

11.4 
9.4 

12.7 
15.9 
16.9 
14.3 

3.8 

4.0 
5.9 
8.9 

13.1 
10.8 

11.0 
14.9 
18.5 
20.8 
19.9 

22.7 
25.1 
22.3 
22.0 
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DEPARTMENT OF DEFENSE 

NEW OBLIGATIO NA L AVAILABILITY FOR AIRCRAFT PROCUREMENT , BY AGENCY 

1951 TO D ATE 

Year Ending 
June 30 

1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959" 
1960" 

E E stim ate. 
Source : 23 

(Millions of Dollars) 

Total Defense 
Department Air Force 

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

4,470 3,080 
4,403 2,480 
6,241 5,480 
6,303 '1,821 
5,726 4,190 
6,345 4,535 
6,353 4,558 

DEPARTliiEN 'l' OF DEFEN SE 

Navy Army 

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

761 .. 
1,483 .. 
1,536 .. 
1,680 130 
1,725 70 

G N onr.,IGATED FuNDS AvAILABLE FOR PRoc uREMEN T, JANU ARY 31, 1959 
TOTAL AND AIRCRAFT 

(Millions of Dollars) 

Total I Aircraft 
Procurement and Aircrnft As P ercent 

Production of Total 
- - · 

Defense Department .... $13,499 6,519 48.3 

Air Force . .. . ..... .. 7,261 4,097 56.4 
Navy • 0 • • • 0 •• • • •• • •• 4,702 2,291 48.7 
Army 0 • • •••• • • 0 0 0 . 0. 1,531 132 8.6 
Office of Secreta ry 

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

So urce : 22 
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APPROPRIATIONS AND EXPENDITURES FOR MILITARY AVIATION 
1899 TO DATE 

(Millions of Dollars) 

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

Appropriations Appropriations 

1899 $ • 05 N.A • $ - N.A. 
1909 . 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 51.1 51.6 59.8 
1939 71.1 83.4 i8.2 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 

(Continued top fle!IJt page) 

I 
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~fiLlTARY A YIATION 

APPROPRIATIONS AND EXPENDITURES FOR MILITARY AVIATION 

1899 TO DATE-Continued 
(Millions of Dollars) 

U.S. Air Force Naval Aviation" 
Fiscal 

31 

Year Total Cash Expenditures Total Cash Expenditures Appropriations Appropriations 

1944 23,656.0 13,087.7 4,583.7 4,490.1 
1945 1,610.7 11,357.4 2,539.6 5,166.0 
1946 .5 2,519.4 795.0 1,065.7 
1947 1,200.0 854.3 770.8 749.1 

1948 
608.1l b 

1,199.1 906.0 747.9 829.8 f 

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

1954 11,402.4 15,668.5 2,322.0 3,235.6 
1955 11,715.8 16,406.7 2,749.5 2,554.8 
1956 15,681.3 16,748.8 1,711.7 2,836.1 
1957 17,696.5 18,362.7 2,543.7 3,053.3 
1958 17,732.0 18,435.0 2,682.8 3,358.6 
1959" 18,717.0 18,993.0 2,878.0 3,121.0 
1960" 18,682.0 18,675.0 1,950.3 2,236.5 

. . .. No•t•Jll: For details ou JJIISSIIes sec separate tables 111 tlus and the missiles chapter. 
N.A.-Not available. 
EEstimate. 
•Iucludes "Aircraft and Related Procurement" nnd "Aircraft and Facilities" only. 
bFY 1949 Constru~tion of Aircraft & Related Procurement appropriation enacted in FY 1948. 
Sour<"PS: 3, 26 

DEPARTMENT OF DEFENSE 

UNEXPENDED FUNDS AvAiLABLE FOR. PROCUREMENT, JANUARY 31, 1959 
TOTAL AND AIRCRAFT 

(Million Dollars) 

Total Aircraft 
Procm·ement and Aircraft As Pet·cent 

Production of Total 

Defense Department ••.. $28,921 $13,382 46.3 

Air Force ........... 15,660 9,020 57.6 
Navy ............... 10,554 4,220 40.0 
Army ............... 2,700 142 5.3 
Office of Secretary 

of Defense .•....... 7 - -
Hource: 22 
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DEPARTMENT OF DEFEYSE 
EXPENDI'.rURES FOR PRODUCTION AND PROCUREMENT, TOTAL AND AIRCRAFT 

1951 TO DATE 
(Millions of Dollars) 

Year Ending Total Procurement 
Aircraft 

Aircraft as 
June 30 and Production Percent of Total 

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

1956 12,182 7,146 58.6 
1957 13,649 7,978 59.5 
1958 14,677 8,448 57.6 
1959m 14,234 7,117 50.0 
1960E 14,596 6,589 45.1 

Sour,·e: 21 

DEPARTMENT OF DEFENSE 
EXPENDITURES FOR AIRCRAFT PROCUREMENT, BY AGENCY 

1951 TO DATE 

Year Ending 
June30 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959m 
1960E 

E Estimate. 
Source: 21 

(Millions of Dollars) 

Total Defense 
Department Air Force 

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

7,146 5,181 
7,978 5,817 
8,448 6,084 
7,117 5,030 
6,589 4,669 

I 
Navy Army 

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

1,831 134 
1,996 166 
2,207 157 
1,972 115 
1,778 143 



Engine Type 
& Model 

J-33 
J -35 
J-47 
J-48 
J-57 
J-65 
J -69 
J-71 
J-73 
J-75 

. .. •• . .. . ... . . I 

... . .. . . . .. . . . I 

J-79 .... . . .. ..... . 
R-985 . . .......... . 
R-1300 . . . ..... .. . . 
H,-1340 . .... . ..... . 
R-1820 .. . ........ . 
R-1830 . ... . . .. . . . . 
R-2000 . . ......... . 
R-2600 I 
R-2800 ::: : ::::::: :1 
H-3350 .. . . . ... . ... . 
R-4360 . . .. .. .... .. 1 

T-34 .......... .... I 
'f -56 ............. ·i 
Others .. .. .. .. .. .. 1 

:\fiLlTAR'L AYL\TJO N 

U SAF AIRCRAFT E KG TNE I N VEN TORY 

January 
1957 

7,537 
6,898 

29,174 
824 

6,182 
5,955 

741 
818 

3,604 
2,286 
1,823 
2,241 
5,885 
3,587 
3,265 
8,427 
7,555 

15,911 

6,233 

January 
1958 

7,064 
5,096 

26,974 
712 

10,260 
4,257 

682 
889 
817 

49 
212 

3,082 
2,319 
1,051 
1,667 
5,419 
3,370 
3,206 
6,842 
4,365 

14,6'14 
192 

1,238 

3,846 

January 
1959 

5,834 
3,237 

24,098 
297 

13,450 
3,856 

917 
883 
730 
236 
514 

2,483 
2,002 

659 
1,220 
5,044 
2,933 
2,275 
5,092 
.3,785 

13,497 
309 

1,553 

3,853 

33 

----- -- --- ~- 1--- - ---1--------1--- -----

TO'l'A~L ....... . . ... . 118,946 108,253 98,739 

No•rg: Inve ntory iu clull es nil engin es , ina cti ve nnd acth·o, in use n1Hl awaitin g· repa ir nud 
r ea dy for ins tallat ion. 

Source : 5 
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U. S. N,lv> Amcru wr E:-.-GTxE I:-.-n;x<rORY 

Eng·i ne Type I ,J ;J!IIWI'\' Jnn1wry .);J!III;I I',\' 

an rl l\loclcl Hl5 / Ul iiS J!);) !) 

-
J -33 1,960 1,9:26 1,GS9 
J -34 3,666 3,353 2, /64 
J -44 - 101 313 
J-48 2,678 2,/81 2,/ 83 
J-51 883 J ,G01 1,831 
J -6.') 1,621 2,339 2,410 
J -69-2 - 14 22 
J -71 218 LJ-86 623 
T-58-GE-2 - 12 10 
0 -335 227 240 208 
0-435 266 1;'53 59 
0-470 548 787 763 
R-760-8 96 98 96 
R -975-46 454 410 399 
R -985-AN 2080 1,261 916 
R -985-14B 1,901 1,973 2,063 
R-1300 425 423 435 
R-1340 3,191 2,862 210 
R-1820 3,694 4,400 4,193 
R-1830 3,180 1,970 745 
R -2000 1,173 1,120 1,085 
R-2800 7,884 4,857 1,354 
R-3350 7,202 7,195 6,856 
R-4360 491 324 237 

TOTATJ 43,838 40,686 32,064 

No•r 1~ : In ve ntory in clud e s a ll e n g- in es , ina c tiYe nn rl acti ve , in u sc an d awa itin g n·pair ancl r eady 
for in sta llation with the exception o( two eng in e models fo r wliic·h inY c ntory data is cla ss ifi ed. 

Soul'ce : 45 
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u. S. A ID!¥ AIRCHAr-'1' E~G l~E I~YE~TOHY 

Engine T)·pc January January 
~111d Model 1958 1959 

H -RJ2B 6 4 
0-335-3 1 4 
0 -335-4 83 57 
0 -335-5 692 1,175 
0-335-6 50-± 750 
0-360-C2B - 2 
0-435-17 2-±1 305 
0-435-23 147 461 
0-470-7 34 -
0-470-11 2,003 2,557 
0-470-15 121 408 
0-480-A, B, C, G 38 54 
0-480-1 170 391 
0-526-A - 13 
0-580-A1A LJ: 3 
P-ALOUSE - 5 
R-1300-3 232 229 
R-1340-AN 82 230 
R-1:340-57 88 92 
R-1820-84 432 690 
R -1820-103 320 510 
R-2000-4 - 82 
R-2800-5-± 48 183 
R-755 67 115 
R-975-46 101 3 
R-985 505 691 
'1'-53 - 22 

-----
TOTAL ;),9"1 !1 !1,036 

N' UTE: J llY (' Ilf OI'_\' illl '\\ld Ps n Jl Cll !.!"ill l':-1 1 :-: t'l'\"it•t>ah\l' and llll ~C l'd Cl' llhlt'. 
Sourt·t • : H 



Guided Missiles 

Slowly but surely, missiles are takino· over the functions of more 
conventional weapons systems. For exan~pl e, ballistic missiles soon to 
be operational will be able to destroy enemy targets 1,500 miles away 
within minutes after the decision is made to attack. This is beyond the 
capability of any manned aircraft now operational or under development. 

From an austere beginning in missilry-less than fi fteen years ago­
the aerospace industry has made astounding prog ress. The progress has 
not come about by accident or through th e leisurely efforts of a few 
people. To the contrary, it has r esulted f rom the concentrated work of 
the nation's best scientists and engineers of industry, the military, and 
our g reat universities. 

Today, for example, there are mor e th an one hundred thousa nd people 
directly involved in our surface-to-surface missile program. What the 
number is for all missile programs is not known, but without question 
it is truly large. 

Similarly, the national expenditure for guided missile development 
and production has risen by corresponding leaps and bounds. The total 
money obligated on missiles during 1947 was $58 million. 'l'he annual 
obligation had risen to slightly more than $1 billion in 1952. Five years 
later, the 1957 figure was $4.5 billion. The total for 1958 was about $5.7 
billi on and in 1.959 approximately $7.2 billion was obli ga~ed. The esti­
mate for FY 1960 is $6.8 billion, an d it is interesting to note that the 
projected sum for 1960 is more than 100 tim es as gr eat as it was in 1947. 

'l'hrough the efforts of the aerospace industry, thus far the using 
military services have placed 24 oper ational missile systems of all types 
in the hands of our armed forces. These include eleven surface-to-surface 
systems, fiv e surface-to-air systems, five air-to-air systems and three air­
to-surf ace systems. vVbile no intercontinental ballistic missiles are pres­
ently operational, it will not be Jong before they are. Currently there 
are t wo operational intermedi ate r ange missil es. These a re 'riiOR and 
.TUPI'rER. 

36 



GUIDED :MISSILES 

DEPARTUENT OF DEFENSE 

NEW OBLIGATIONAL AVAILABILITY FOR MISSILE PROCUREMENT, BY AGENCY 

1951 'ro DATE 

Year Ending 

June 30 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959E 
1960E 

E E st imate. 
Sou rcc : 2 3 

(Mill ions of Doll ars ) 

T OTAL 

DEFENSE Air Force 

DEPARTMENT 

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

938 700 
2,322 1,970 
2,313 1,890 
4,345 2,938 
3,961 2,624 

Navy Army 

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

238 -
352 -
402 20 
735 672 
703 634 

37 
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'l'he average guided missile contains approxim ately 300,000 parts. 
Pailure of a single part which might cost but a few cents could mean the 
failure of a multimillion dollar missile system. The missile, once it leaves 
its launching site, must function perfectl~r . 

As a r eSJ:!lt, guided missiles have been developed in keeping with the 
"weapon system " concept. For example, th e best guided missil e in the 
world would be utterly useless unless every part of the system to make 
it work is available, and do es work. The system includes earl y-warning 
net\\·orks, search radars, effec tive communications, g round control, logis­
tics systems and faciliti es a nd so on. Thus, th ese new weapons are not 
only costly and highly complicated of themselves but th eir r elated 
systems equipment needs are also extremely complicated and costly. 

To encompass this grea t new field , the U nited States aerospace indus-

/ 
/ 

/ 
/ 



GUIDED 1\'IISSILES 

FUNDS AVAILABLE FOR l\IISSILE DEVELOPliiEXT AND PRODUCTION 

1946 TO DATE 

(Millions of Dollars) 

I Of this Total 

Year ALL intermediate 
Other 

Ending MISSILE and Inter-
Surface to 

All 
June 30 PROGRAMS continental 

Surface 
Other 

Ballistic Missiles 
Missiles Missiles 

1946& 
prior $ 70 - $ 19 $ 51 

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

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

1956 2,270 515 387 1,368 
1957 4,470 1,365 603 2,502 
1958 5,707 2,077 639 2,391 
1959" 7,212 2,966 726 3,520 
1960b 6,817 2,376 287 3,494 

39 

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

• Preliminary. 
b Projected. 
Source: 20 

try has had to revolutionize its manufacturing methods. Equipment 
of the type carried in guided missiles is subjected to fantastic environ­
mental conditions. Accelerations, vibrations, heat, stresses and strains 
are of an order never encountered by any other device created by man. 
These environmental conditions required by weapons for the missile age 
have led the aerospace industry to manufacturing methods, assembly, 
and testing techniques that are completely new. 

The shift in air power emphasis from manned aircraft to missiles is 
having a profound effect on the aerospace industry and the nation. 
A typical ballistic missile today costs about $100 per pound, not includ-
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ing the warhead. This means, simply stated, that they cannot be stored 
around the nation like sta(•ks of eordwood against a future need. Hence, 
mass production of these weapons, as we think of mass production in 
terms of planes, guns and artillery pieces, is not practi<'al. 

One manufacturer designs and builds the propulsion system; another, 
the guidance system; and a third produces the nose cone. The prime 
contractor for the airframe builds the airframe itself, then assembles 
all of the subsystems into the final weapon, integrates their controls, and 
makes any necessary changes for configuration compatibility. Also, in 
flight tests he is responsible for quality control and for the actual firing. 

Each contractor has his own network of supporting subcontractors. 
In the aggregate, there are now about 200,000 subcontractors producing 
various parts and components for these missiles. 

The advent of the missile into the U.S. air power arsenal is also 
having a marked effect on the facilities for test and manufacture as the 
industry moves further into the missile era. The industry requires, on 
an increasing scale, newer and more accurate types of machine tools. 
In addition, and of equal importance, new brick and mortar is required 
to provide missile development and production facilities in areas where 
missiles can be tested. In large part, facilities now used by the aerospace 

DEPARTMENT OF DEFENSE 
NEW OBLIGATIONAL AVAILABILITY FOR PRODUCTION AND PROCUREMENT 

TOTAL AND GUIDED MISSILES 

Year Ending 
June30 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959E 
1960E 

E Estimate. 
Source: 23 

1951 TO DATE 
(Millions of Dollars) 

Total I 
Procurement Guided Missiles as 

and Missiles Percent 

Production of Total 

$23,114 $ 424 1.8 
29,536 468 1.6 
19,956 896 4.5 
10,432 748 7.2 

7,149 345 4.8 

9,653 938 9.7 
11,737 2,322 19.8 
11,399 2,313 20.3 
15,325 4,345 28.6 
14,398 3,961 I 27.5 
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GUIDED :r.ITSSILES 

DEPARTMENT OF DEFENSE 
ExPENDITURES FOR GuiDED MISSILE PROCUREMENT, BY AGENCY 

1951 TO DATE 
(Millions of Dollars) 

Year Ending 
TOTAL 

DEFENSE Air Force Navy 
June30 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959E 
1960E 

E Esttmate. 
Source: 22 

DEPARTMENT 

$ 21 $ 16 $ 5 
169 66 56 
295 81 95 
504 176 141 
718 305 176 

1,168 641 195 
2,095 1,417 264 
2,737 1,668 345 
3,360 2,356 417 
3,922 2,661 566 

DEPARTMENT OF DEFENSE 
EXPENDITURES FOR PROCUREMENT AND PRODUCTION 

TOTAL AND GUIDED MISSILES 
1951 TO DATE 

(Millions of Dollars) 

Total 

Army 

-
$ 46 
119 
187 
238 

333 
414 
724 
587 
695 

Guided 
Year Ending Procurement Guided Missiles as 

June30 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959El 
1960.., 

E Estimate. 
Source: 22 

and 
Produclion 

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

12,182 
13,649 
14,677 
14,234 
14,596 

Missiles Percent 
of Total 

$ 21 0.5 
169 1.5 
295 1.7 
504 3.2 
718 5.5 

1,168 9.6 
2,095 15.3 
2,737 18.6 
3,360 2:l6 
3,922 :W.9 

41 
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industry were built for the production of large aircraft with high tails 
and broad wings. The manufacture of missiles requires more than simply 
space. The temperature must be controlled; contamination of the air by 
dust and other minute particles must be eliminated. Manufacture, for 
example, o_f delicate guidance systems requires a precision production 
technique exceeding that of any other industry. The switch from manned 
aircraft to missile production is knotty, involving company facility 
investments, labor responsibilities and many other problems. Needless 
to say, it is being giYen concentrated attention by both industry and 
Government. 

DEPARTMENT OF DEFENSE 

UNEXPENDED FUNDS AVAILABLE FOR PROCUREMENT, JANUARY 31, 1959 
TOTAL AND GUIDED MISSILES 

(Millions of Dollars) 

Procurement and 
:Missiles as 

Guided Missiles Percent 
Production of Total 

Defense Department .... $28,921 $6,192 21.4 

Air Force ........... 15,660 3,922 25.0 
Navy ............... 10,554 1,108 10.5 
Army ............... 2,700 1,162 43.0 
Office of Secretary 

of Defense ....•..• ·I 7 - -
Source: 22 

DEPARTMENT OF DEFENSE 

UNOBLIGATED FuNDS AvAILABLE FOR PROCUREMENT, JANUARY 31, 1959 
ToTAL AND GuiDED MISSILES 

(Millions of Dollars) 

Total Missiles as 
Procurement and Guided Missiles Percent 

Production of Total 

Defense Department .... $13,499 $2,710 20.1 

Air Force .....•..... 7,261 1,706 23.5 
Navy ............... 4,702 474 10.1 
Army ............... 1,532 5:l0 34.6 
Office of Secretary 

of Defense ......... 5 - -
Source: 22 
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U. S. MISSILES-Continued 

Service Prime Ai rframe Powerplant Guidance 

Nike- Army Western Douglas Thiokol/ Americau Tel. & 
Hercules Electric Hercules Tel. 
Nike-Zeus Army Western Douglas Grand Ameri can Tel. & 

Electric Cen./ Tei./ Sa nders 
Thiokol 

Red eye Army Convair -
Ta.los Navy Bendix McDonnell McDonnell/ Sperry-Bendix 

NPP In-
dian Head 

T artar Navy Convair Convair Hercules Con va i t'/S perry 
NPP Indi-
an H ead 

Surface-to-S urface 

Atlas USAF Convair Convair North General Electric/ 
American Burroughs 

Corporal Army F irestone/ Firestone Ryan Gilfillan 
Gilfi ll an 

Honest John Army Emerson Douglas Hercules 
Jupiter Army/ Chrysler Chrysler North Ford Instrument 

Al<' American 
Lacrosse Army Martin Martin Thiokol F ederal Tel. Lab. 
Little J ohn Army Emerson E rn erson H ercules 
Mace USAF Martin Martin Allison Goodyear/ AC 

Spark Plug 
Matador USAF Martin Martin Allison Martin 
Minuteman USAF Boeing Aerojet/ ~ orth A mcrican 

Thiokol/ 
Hercules 

P ershing Army Martin Martin Thiokol Bt•ndix 
Polaris Navy Lockheed Lockheed Aero j et General Electric 
Redstone Army Chrysler Reynolds North Ford Instrument 

Metals American 
Sergeant Army Sperry Sperry Thiokol Sperry 

Source : 20 
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•.. 

DRONES IN PRODUCTION OR DEVEI,OPME~T 

Name Designa- Serv- Prime Airframe Powerplant Guidance 
tion ice 

Fire bee KDA-4 Navy Ryan Ryan Fairchild Ryan 
Fire bee Q-2A USAF Ryan Ryan Continental Ryan 
Fire bee Q-2C USAF Ryan Ryan Continental Ryan 
Kingfisher Q-5 Army Lockheed Lockheed Marquardt Lockheed 
Swallow SD-4 Army Republic Republic Pratt & Republic 

Whitney 
Teal XKDT-1 Navy Temco Temco Astrodyne Temco 

SD-2 Army Rheem Rheem Lycoming Spe1Ty 
Rand 

SD-5 Army Fairchild Fairchild Pratt & 
Whitney 

KDB-1 Navy Beech Beech McCulloch Babcock& 
Summers 

XQ-4, A USAF Radio- Radio- Westing- Radioplane 
plane plane house 

RP-76 Army Radio- Radio- Aero jet- Radioplane 
plane plane General 

RP-77D Army Radio- Radio- Boeing Radioplane 
plane plane 

USD-1 Army Radio- Radio- McCulloch Sperry 
plane plane Rand 

OQ-19 Army/ Radio- Radio- McCulloch Babcock 
USAF plane plane Radio Engrg 

Source: 20 



Space '_Pro grams 

For a number of years, the aircraft manufacturing industry has 
been undergoing a transition of its workload . From an industry devoted 
purely to aircraft manufacture up to the time of \¥odd \Var II, it 
moved into the missile fi eld in the years following the war, the n ew 
assignment increasing in proportion to the total \\"Orkload with every 
passing year. 

This \.vas a logical progression. Although missil es differ in some 
r espects from atmospheric aircraft, the two products share a \Yide area 
of similarity, and the storehouse of lmowledge accumulated in years of 
civil and military aircraft development provided an extremely valuable 
foundation for missile progress. 

With the advent of the Space Age, t he industry inherited a new 
responsibility-the manufacture of vehicles and equipment fo r the 
exploration of space. Again, the progression was natural, because space 
vehicles share with the aircraft and the missile a basic set of compon ents: 
a structure, a power plant, a method of guidance and a payload. 

'rhe similarities are marlced in early space projects. The first Earth 
satellites and lunar probes ·were boosted into space by vehicles originally 
designed as guided missiles, modified for th e space assignment. 'rhe 
X-15 resear ch vehicle, which will carry man to a point wher e more than 
99 % of Earth's atmosphere li es below, qualifies as a spacecraft, but in 
external appearance it looks r emarkably like a modern j et fighter. 

As man moves farther into space, there will be a wider divero·ence 
b 

between industry's three separate but closely interrelated responsibilities. 
Space vehicles will involve radical changes in the shape of the frame or 
structure, new types of propulsion and advanced methods of navigation 
and guidance. 

Although the member companies of the aerospR '"'e industry are 
already very active in all fields of space activity, the mfant space age 
has not yet produced a signifi cant impact insofar as total output is 
concerned. It appears, however, that space work will r each significant 
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pro por t ions in a rcla ti\"C' Iy shor t period of t ime, alth ough i t is too ea rly 
to pred ict \rha t p roporti on of t he tota l i t "·ill eYent ually become . .A.it·­
craft a nd miss ile prod uct ion, resecu·ch a nd dHelopment will cont inue 
to occ upy t he major po rtion of in d ust r~·\ att t> nt ion fo r a lon g- t ime. 

J ncl ust r_,· 's r ole in the space resea rch effo r t inYolves t wo parallel 
p rog rams, one a im ed at pea ceful explorat ion of space in quest of lmo\\1-
ecl g-e about t he un iYerse " ·hich can be t ra nsla ted into benefit s to man 
on Ea rth , th e ot her fo r mili ta ry p urposes. l\Ia n 's technological p r og-l'ess 
has made it ap pa ren t that a n ··adequate defense s_,·stem must embrace 
space "·eaponr~' as ·well as d r fense \r ithin the atmosph er e, a nd t he mili­
tary is alt·ead ~· act iYe in t hat a rea . 

Th ese pa rall el obj ec t ins as yet r eprese nt only a small port ion of the 
tota l budg-et for a ircraft , missil e a nd space r esearch, development and 
p roduct ion, b ut they are g·a ini ng: monw ntum . 

Space explor at ion as a ci,·il p roj ect is handled by the National 
.Aeronautics an d S pace Administ ration. NASA's program cont emplates 
obli gations of $330,000 ,000 duri ng· t he fi scal yea r 1960 fo r r esearch and 
developmen t actiYi ties i n spacr exploration. This r rpreseuts au increase 
over fi scal 1959 of close to 507c, but t he 1960 fi g- ure is not r eally ind ica-
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tive of the effort to come, It involves, in a number of cases, initial 
funding for long term projects " ·hich \rill increase sharply as develop­
ment status advances. 

Military space projects are supervised by the Advanced Resear ch 
Projects Agency and the Directorate of Research and Engineering of the 
Department of Defense. For military astronautics and r elated equip­
ment, DOD plans to obligate $307 ,000,000 during fiscal 1960, actually a 
decrease from the previous yeat·, but this is not a r eflection of r edu ced 
activity. rrhe decrease r esulted from the transfer of certain projects 
from Defense to NASA. 

In addition, the military services will handle certain space projects 
which are included in neither the NASA or DOD appropriations. Thus, 
space funding already runs into the hundreds of millions of dollars, and 
it appears probable that it will top the billion mark in the following 
fiscal year, if it does not r each that figure through supplemental 1960 
appropriations. 

Space research in the United States, then, is a t eam effort on the part 
of Government and industry. 'l'he Governm ent participation is broken 
down into two separate but intertwined programs, and th e aerospace 
industry is a member of both the civilian a nd military teams. 

Space projects will not involve production of equipment in the im­
mediate future. The industry's effort will lie in r esear<-ll and develop­
ment and in constru ction of prototypes and limited numbers of satellites, 
hmar and planetar:v probes, mannrcl wliirlrs anrl th e snpporting <'CJuip­
nwnt for the various proj ects. 

Later r equirem ents are not clearl.v defined, but one thing appears 
inevitable: the order of complexity for vehicles designed to explore 
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NA·riONAL AERONAU TLCS AKD SPACE AD?II I:\I STRATlO:'\ 

RESEARCH AN D DEVELOP1[E::\ 'r PROGRAMS 

Fiscal Years 1959 and 1960 
(Millions of Dolla rs of Contrncts ) 

Programs 1959 

TOTAL, HESEL\RCI-I AND DEVELOP1IENT .•...... ..... .. $225.4 

Aircraft, missile, and spacecr aft r esearch : 
Support of NASA pla nt .. . . .. ..... • .......... . 0.6 
Support of Jet Propulsion Laboratory plant .. . . . . 8.2 
Research contracts ... ... .. . . . . .. ...... . .. ... .. . 5.5 

Scientific investigations in space: 
Sounding r ockets ... ... ... . .. .... . ........... ... . 

Earth satellites .. . ... .... . . ....... . . .......... . 
Lunar p robes .. .. ... ....... . .. . .... . ... . .. ... . 
Deep-space probes ... . . . .... . ... .. . . 
Vanguard p rogram .. ...... ...... .. .. : . .. · . . · · · 

Satellite applications investigations: . . . · . · · · · · 

5.0 
43.8 
20.0 
16.0 
25.5 

lVIeteorology .............. .. .. . . .... .. .. ...... . 
Communications .......... . . ... . .. . . .. . .... . .. . 

Space operations technology: 

3.4 
4.7 

Manned space flight ... . . .. ....... .... . 
Space rendezvous techniques .. ..... . .. . . ·. ·. ·. ·. ·. ·. ·. ·. 

58.4 

Space propulsion technology : 
Solid f uel r ockets 
High-energy f uel ~·~~l~~t·s· : : : : : : : : : : : : ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. 

0.7 
7.0 

1-million-pound thrust single-chamber engine . . .. . . 
Nuclear rocket engines .. . .. ... . .. . . .. . .. . . .... . 

120. 
8.5 

Space engines ............ . ............. . ..... . 0.3 
Auxiliary power units ...... .. ..... ... . .. . . ... . 0.5 

Space systems technology : 
Advanced vehicle systems ....... . ... .. .... . . ... . 0.5 
Bqpster recovery systems . .. ................... . 
Orb~ing space laboratorie.s .................. . . . 

Supp.orting activities : . ' 

0.5 

'Jlracking and llata n cqui s ition . .. . . .. .... ... . .. . . -L3 

--

1960 

$333.1 

16.7 
8.2 
8.2 

10.0 
61.8 
24.0 
22.5 

15.0 
13.0 

70.0 
3.0 

3.0 
17.0 
30 .2 
8.0 
3.0 
3.0 

1.5 
1.5 
2.0 

11.5 

NO'l'E : Includes direct appropr iations to NASA and tran sfers to NAS A fro m Air Porce, Ad· 
nwced R esearch Projects Agency, Nnvy, Army. 

Sour ce : 47 

-
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space " ·ill increase over the a lready hig h degree involved in manu facture 
of today 's automated " ·eapons a nd h i~- h-perform ance manned ai rcraft. 
'fhis wi ll compound the indust ry'.- task of maintaining cost levels. 

The maj or responsibili ty of t he ae rospace industry " ·ill be to proYide 
the hardware and tech nological kno\\·-how for spac.:e co nqu est, a nd to 
maintain a technological lead ove r t he Soviet Un ion, fo r th e necess ity of 
leading the 1my in this n ew fi eld has been clearl~r demonst rated , \\·hether 
the goal be scientifi c knowledge or applica tion of su ch knowledge to 
advanced '''eaponry. It is a challenge that \\"ill compound indust ry's 
problems and tax to the utmost the ing:enuity of its management, its 
scientists and engin eers. D espite the enormi ty of t he task, the aerospace 
industry is eager to accept it. 



Year 
E nding 
June 30 

1953 
1954 
1955 
1956 
1957 
1958 
1959" 

SPA CE PROG R.\~[ 

NATJOK ,\ L A EHO::-BU'l'l CS AXD S PL\ CE ADMI N l S'l'H Nl'IO N 

EXI'E XDJ 'l' UHES FOR R ES EARCH AKD DEVELOPME~'l' 

1953 'l'O DATE 

(l\I illions of Doll ars ) 

Increase in 
Conduct of Research and 

T OTAL Resear ch and Development 
Development Plant 

$ 78.6 $49.5 $29.1 
89.5 47.6 41.9 
73.8 43.4 30.4 
71.1 50.5 20.6 
76.0 55.2 20.8 
89.2 72.0 17.2 

153 .0 128.0 25.0 
1960 " 280.0 245.0 I 35.0 

Source : 2G 

Gl 



Resea-rch and 
Development 

Research and development has a direct bearing on national survival, 
for no single weapon system in the .American arsenal has the capability, 
if independently relied upon, to deter aggression. The objective of the 
United States aircraft, missile and spacecraft industry, the military 
services, the Government and private research agencies, working in close 
harmony, has been to maintain technical superiority. 

In business terms, the impact of this effort is severe. As military 
aeronautical weapons requirements demand ever higher performing sys­
tems new procurement patterns are being developed. For instance, with 
t echnology proceeding so rapidly, the military are not ordering large 
quantities of individual aircraft or missiles to the same degree as in the 
past. Long production runs are on the way out. Short runs will prob­
ably be the scheme o£ things to come. 

The inevitable result is a rise in the cost p er unit, since design, engi­
neering and administrative overhead must be distributed over fewer 
numbers. The cost of the:e vast weapon systems is already very great. 
To site a few examples: the military services are spending well over one 
billion dollars per year on ballistic missile development; USAF strategic 
jet bombers, plus their tanker ·, cost about $125 million per month to buy; 
and some of the nation's new fighter aircraft cost six million dollars 
each. 

In past world wars this nation had time to mobilize its r esources. But, 
with the complexity of forms of aggression, coupled with the destructive­
ness made possible by modern technology, the need for an ever-readiness 
with weapons and forces-in-being is clearly apparent. 

Unlike ordinary businesses, the aerospace industry must be prepared 
for the "Christmas rush" every clay, without knowing when-or whether 
- it will come. There is almost no limit to what the m litary / industry 
team could spend if it followed every course that scientists and strategists 
can think up. Since obviously the military cannot have eve1·ything, it is 
presented with the H erculean task of choosing which systems to try and 
how hard to push them. 
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F EDERAT, EXPEl\ niT URES FO!t R.ESEl\R CIT l\ND DEVELOPi\IEN'l'" 

(l\I illions of Dollars) 

Year Major 
Ending TOTAL National Other 
June 30 Security 

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

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

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

1955 2,085 1,804 281 
1956" 2,538 2,202 336 
1957" 3,027 2,596 431 
1958'' c 3,498 2,988 510 
1959b cE 4,841 4,108 732 
1960bc E 5,484 4,572 912 

g Estimate. 
a Includes increase of "Research nne! D evelopment Plant" ( $3 0 4 million in 1957 ). 
b Includes pay and allowances of military per sonnel. 

53 

c Pigures for •·':rot:d" and "National Securit y" include fi g ures previou sly cla ss ifi ed ns ''procure· 
ment." An additiona l $2 billion in support of "research nud development" cont,iuu es to be 
finan ced from "procurement'' funcls . 

Source: 26 
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rrhe F ederal Governm ent supports abont half of ih e r esearch a nd 
development of th e nation , but priYatc industry finanees much of th e 
r emainder. In th e ten years followin g th e end of \Vorl<l \\ nr ]J, t he 
aircr aft industry invested more than ~j;l billion of its eamings in r esearch 
aud development programs and faeiliti es for aireraft a nd missiles, and 
by 1961 at the present ra te will have invested in excess of auother 
$1 billion. 

Research and development plays a significant p a rt in impelling eco­
nomic growth as well as in improving our defense capabil ities. The bene­
ficial effects of r esearch and development upon the economy are such that 
the millions of dollars expended annually on military r esearch and devel­
opment ultimately have an impac t on civilian economy . Examples of 
gains to the civilian economy are numerous. These include j et aircraft 
for civilian travel, and th e electronic computer, with its wide variety of 
industrial and commer cial u ·es. The resear ch and development programs 
of the aircraft and missile industry have supported development of 
innumerable materials. Many applications of aluminum and magnes ium 
stem directly from this industry. Inter est in tungsten-carbine and oth er 
materials of high heat r esistan ce have come out of this development 
effort . 'l'here have also been many improvements to communications that 
have cont ributed to commer cial r ad io and t elevision , better flight safety 
and navigation. 
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DEPARTliEXT OF DEFEXSE 

ESTUIATED OBLIGATIONS FOR CONDUCT OF RESE.\RCH1 DEVELOPliENT, 

TEST AND EvALUATIOX 

(In Millions) 

Budget title and program 

Research, development, test, and evaluation 
appropriations: 

1. Military sciences ................. . 
2. Aircraft and related equipment ..... . 
3. Missiles and related equipment ..... . 
4. Military astronautics and related 

equipment ..................... . 
5. Ships and small craft and related 

equipment ..................... . 
6. Ordnance, combat vehicles, and 

related equipment .............. . 
7. Other equipment ................. . 
8. Programwide management and 

support ....................... . 
9. Emergency fund and expired 

accounts ......... . 

Total direct obligations, research, 
development, test, and evalua-
tion appropriations ......... . 

1958 
aetual 

$334.4 
442.5 
904.3 

17.4 

132.1 

179.1 
323.6 

135.1 

34.2 

2,502.7 

1959 
estimate 

$360.3 
472.6 

1,341.8 

345.9 

158.7 

188.8 
379.9 

137.8 

136.1 

3,521.9 

1960 
estimate 

$371.9 
487.3 

1,437.6 

309.1 

167.7 

235.0 
430.8 

133.0 

150.0 

3,722.4 

Procurement appropriations :4 
I======== I======= I======== 

1. Aircraft ......................... . 
2. l\iissiles ......................... . 
3. Other ........................... . 

Total direct obligations, pro-
curement appropriations .... . 

Military JWrsounPl appropriations ....... . 

Total dit'l'(•t ohligutious ........ . 

221.5 
1,367.3 

67.2 

1,656.0 
lHH.il 

1===1 
-l.,:l-1:7.2 

476.4 
1,253.7 

91.6 

1,821.7 
196.9 

~),5-1:0.5 

729.9 
1,062.3 

51.2 

1,843.4 
194.5 

5,760.3 

" ~stimuted amounts for items identified ns de\·clopment, test, nnd evnluntion support. 
Source: 26 
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DEPARTMENT OF THE AIR FORCE 
Om .. IGATIONS FOR RESEARCH, DEVELOPMENT, TEsT AND EvAr .. UATION 

(Millions of Dollars) 

Program 

TOTAL DIRECT OBLIGATIONS .............. 

Military sciences .•.•................... 
Aircraft and related equipment .......... 
Missiles and related equipment ........... 
Military astronautics and related 

equipment ........................... 
Ordnance, combat vehicles, and related 

equipment ..•.•.•.................... 
Other equipment ....................... 
Programwide management and support .... 

E Estimate. 
Source: 26 

1958 

$923.4 

119.2 
263.4 
304.7 

4.2 

14.2 
139.3 

78.4 

1959" 1960•: 

$1,028.8 $1,102.1 

131.9 145.0 
330.8 348.5 
325.6 317.8 

14.2 2.2 

7.9 14.5 
146.2 202.9 

I 
72.2 71.2 

The emphasis placed by the Department of Defense on research and 
development has constantly increased. Expenditures for defense research 
and development have almost doubled from the end of the Korean con­
flict to those estimated for fiscal 1960-about $1.4 billion was spent in 
fiscal 1953, and an estimated $2.6 billion will be spent in fiscal 1960. 
These expenditures, however, do not take into account the entire research 

DEPARTMENT OF THE NAVY 
OBLIGATIONS FOR RESEARCH, DEVELOPMENT, TEST AND EVALUATION 

(Millions of Dollars) 

Program 

TOTAL DIRECT OBLIGATIONS .............. 

Military sciences ....................... 
Aircraft and related equipment .......... 
Missiles and related equipment ........... 
Ships and small craft and related 

equipment ........................... 
Ordnance, combat vehicles, and related 

equipment ........................... 
Other equipment ....................... 

E Estimate. 
Source: 26 

1958 

$728.4 

91.2 
119.1 
277.3 

131.7 

68.8 
40.3 

1959.., 1960F. 

$981.4 $968.8 

82.4 89.2 
111.5 114.6 
481.5 448.4 

158.4 167.5 

91.1 96.1 
56.5 5:3.0 
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DEPARTMENT OF THE ARMY 
OnLIGATIONS FOR RESEARCH, DEVELOPMENT, TEST AND EvALUATION 

(Millions of Dollars) 

Program 

TOTAL DIRECT OBLIGATIONS ........•..... 

Military sciences •..•................... 
Aircraft and related equipment ....•.•••• 
Missiles and related equipment ........•.. 
Ships and small craft and related 

equiptnent •••••..•................... 
Ordnance, combat vehicles, and related 

equipment ........................... 
Other equipment .....•...•.•........... 
Programwide management and support .... 

Fl Estimate. 
Source: 26 

1958 

$801.3 

124.0 
60.0 

321.1 

0.4 

96.2 
144.0 

55.6 

1959& 1960& 

$948.3 $1,046.5 

132.3 119.7 
30.3 24.1 

454.7 543.3 

0.3 0.2 

89.7 124.4 
177.3 175.0 

63.7 59.8 

and development program of the Department of Defense during this 
period. A large portion of the test and evaluation program has been 
financed by procurement money. Supporting activities, such as military 
personnel and military construction, are not included. 

In the presentation of the fiscal 1960 defense budget to Congress, the 
budget structure was changed and research and development expanded 
to better reflect the costs of test and evaluation. It was not possible to 
transfer all test and evaluation funds from the procurement accounts, 
but substantial portions were transferred. In this expanded &search, 
Development, Test and Evaluation for the Defense Department, direct 
obligations show an increase of over a billion dollars in three years­
$2.5 billion in fiscall958 to an estimated $3.7 billion in fiscal1960. Prior 
yem·s a.re not completely comparable. Aircraft, missiles, military astro­
nautics and related equipment account for 60 per cent of this fiscal year 
estimate of $3.7 billion. 

The narrowly defined Defense accounting for research and develop­
ment in the past did not present a comprehensive picture of the vast, 
complicated nature of the programs. Development depends directly on 
research; and, in turn, test depends on development, and evaluation on 
test. The magnitude of the overall program, when added to those of the 
Atomic Energy Commission and the National Aeronautics and Space 
Administration is tremendous. It clearly reflects the combined efforts 
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of the military, research agencies, and the industry for continued t<'ch 
nological superiority in the aerospace era. 

The aerospace industry is becoming increasingly aware of a numb<>r 
of problems in the management of research and development. In Govern­
ment, and in the industry, intensive thought is being applied to the 
planning, the administration and manpower for control of programs in 
the technological fields of aerospace research and development. This 
broad area has many facets, ranging all the way from gathering statistics 
and analytical assessment to problems of selection among aerospace 
projects and. achieving the proper balance between support of basic 
research, applied research and development. 

American industry concerned with defense contracts generally, and 
the aerospace industry particularly, is aware that new knowledge is 
essential to future progress, and that a strong military and a strong 
industrial technology must rest on a base of fundamental science. The 
Defense Department has, in the past two years, strengthened its policy 
with respect to basic research and has substantially increased its level of 
support. This increase amounts to about 30 per cent more than was 
originally planned for the current year. The increase will be continued 
next year and, it is hoped, in the succeeding years for budgets not yet 
prepared. 

Year 
Ending 
June 30 

1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959E 
196QE 

E Estimate. 
Source: 26 

DEPARTMENT OF DEFENSE 

EXPENDITURES FOR RESEARCH AND DEVELOPMENT 

(Millions of Dollars) 

Department Air 
of For-ce Navy Army 

Defense 

758 269 327 162 
1,165 429 448 288 
1,411 530 499 382 
1,385 513 476 396 
1,391 524 467 400 
1,491 632 449 ·'10 
1,687 1729 523 -i35 
1,742 694 569 476 
2,355 755 716 519 
2,594 725 779 547 

Other 

-
-
-
-
-
-
-

3 
365 
543 
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DISTRIBUTION" OF THE 
FEDERAL RESEARCH AND DEVELOPMENT DOLLAR 

Fiscal Year 1958 

Within Federal Government •.••.•.......•..•..••.••..•.•. 
To Profit Organizations ...•........••••.••.....••.....•.. 
To Educational Institutions •..•......•..•••.....•......... 
Other ...........•.•...•.•.. ; ........•...•.•.••.•.....•• 

• Bnse<l on obligations. 
Source: 45 

44 cents 
38 cents 
15 cents 

3 cents 

100 cents 

59 

SCIENTISTS AND ENGINEERS IN INDUSTRY, JANUARY 1957 

ALL Engi- Metal- Physi- Mathe-
0CCUPA- neers Chemists lUI·gists cists mati- Other6 

TIONS" cians 

TOTAL EMPLOYMENT OF SCIENTISTS AND ENGINEERS 

All 
Industries 738,000 528,200 72,000 10,800 12,100 12,400 71,800 

Aircraft 84,900 66,000 1,600 900 1,900 2,200 12,200 
Percent in 

Aircraft 11.4 12.5 2.2 8.3 15.7 17.7 17.0 

In Research and Development Activities 

All 
Industries 227,700 154,900 32,700 4,300 7,100 4,100 18,700 

Aircraft 56,700 44,800 1,100 600 1,500 1,600 7,100 
Percent in 

Aircraft 24.9 28.9 33.9 14.0 21.1 39.0 38.0 

PERCENTAGE INCREASE IN SCIENTISTS AND ENGINEERS JAN. 1954 TO JAN. 1957 

All 
Industries 30.1 27.0 16.1 14.3 59.5 

Aircraft 75.0 60.5 59.5 34.3 58.7 

In Research and Development Activities 

All 
Industries 45.8 49.2 19.8 26.5 50.0 

Aircraft 105.4 98.9 58.6 40.4 48.8 

• Inelucles Enrth Rrientists nud Life Rc·i••ntists. 
'' In(•lucles Sci£'nthots nncl l~ngineerR clnRRifiml nR "Aclministrntoi'R.'' 
Hourcu: 43 

91.4 67.2 
104.1 257.4 

70.2 81.0 
101.1 224.5 
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Brief Glossary of Terms Used In 
Federal and Military Budgeting and Financial Accounting 

Apportionment: A ceiling established by the Bureau of the Budget 
of amounts available to an agency for obligation or expenditure in 
an appropriation or fund account for specified time periods, activi­
ties, functions, projects, objects, or combinations thereof. The 
apportioned amount is the limit to the obligations that may be 
incurred by the agency receiving the apportionment. 

Appropriation: An act of Congress authorizing an agency to incur 
obligations and make payments out of funds held by the Treasury. 

Availab~e for Obligation: Total funds available to an agency for 
obligation including (one ) unobligated carryover from prior years' 
funds, (two) new funds from apportionments and appropriations, 
(three) anticipated reimbursements, and (four) recoveries of prior 
years' obligations. 

Available for Expenditure: Total funds available to an agency for 
expenditure. At any one time the total includes unexpended carry­
over from prior years and new obligational availability. Funds 
available for expenditure are net of refunds and reimbursements. 

ExpeniUtures: Payments by cash or check from the Treasury to 
liquidate obligations. When expenditure totals are reported, re­
funds, etc. are excluded. 

New Obligational Authority: Congressional appropriations and 
reappropriations. 

New Obligational Availability: New obligational authority plus 
transfers. 

Obligation: An act by an agency of order placed, contract awarded, 
service received, or similar transaction resulting in the creation of 
a liability upon the Federal Government to pay money out of the 
Treasury to the private party for the transaction. 

Recoveries of Prior Year Obligations: Cancellation of obligations 
recorded in previous years without disimbursement of funds. Such 
recoveries increase the total amount available for obligation in 
current programs if specifically reapportioned. 

Transfer: A transaction which withdraws and decreases amounts 
available for obligation and expenditure from one apJ t·opriation or 
fund aceount and increases different appropriation or fund account. 

Snur•m•: 20, 26 



Year 
Ending 
June 30 

1954 
1955 
1956 
1957 
1958 
1959"' 
1960 "' 

RESEARCH AND DEVELOP~1EN'r 

ATOMIC ENERGY Cmr liiiSSION 

EXPENDI'l'URES FOR RESEARCH AND DEVELOPMENT 
1954 TO DATE 

(Millions of Dollars) 

Conduct of Research and Development 

TOTAL I Produc- Reactor Biology, I sotopes 
Total tion and ·Devel- Medicine, Devel-

Weapons opment Physics opment 

$27403 $22905 $ 9600 $ 7006 $ 6209 0 0 0 
28908 253o4 9201 9504 6509 0 0 0 
38501 33505 10604 15501 7400 0 0 0 
51202 41905 9001 24408 8406 0 0 0 
63700 51601 11006 289 06 11509 0 0 0 
79003 61706 10403 

I 
35003 16002 208 

84506 651.9 8505 37906 18207 401 

Source: 26 
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Increase 
in Re-

search and 
Develop-

ment 
Plant 

$ 4408 
3604 
4906 
9207 

12009 
17207 
19307 



Manpower 

Employment in the aerospace industry declined generally durino· 
1958. In J anuary of the year employment in the industry stood a~ 
762,400, but by May it had dropped to 742,800. During the last half of 
the year, however, the employment picture brightened somewhat, gaining: 
steadily to 767,400 in D ecember 1958. In F ebruary 1959, employm ent 
once more began to drop-falling by month 's end to 756,600. It is 
expected to level out at about this average figure for th e r emainder of 
the year. 

D espite r eductions in th e industry's employee force durin g the :rear , 
there r emained a critical shortage of skill ed manpo\\·er. T he r eason is 
simple. Modern air weapons have become so complicated that the n eed 
for unskilled and semi-skilled employees is dropping, while th e need 
fo r higher skills is incr easing at a greater r at e. 'l'his will <~ont inue . As 
the air ·raft industry moves deeper into th e mi:sile era, th e n eed for 
eng ineer in g· and hi ghl y skill rd p er son11 el \\·ill in cr ease. 

'l'hc "cold" war in whi c·h the nited States flnds itsr lf has bre n 
cha r·acte rizr cl as an ar·ms r ar· r . Tn a rcstrictrd sr nsc of 11H' word th 0 r0 

62 
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is some degree of truth in this analysis. 'Yithont doubt, the Soviet Unio•.t 
is dPlibPratPl,v l'l'Pating- a potPnt militaQ· forrP that ean have only one 
}HlrposP: ag-gTPssion. It has to bl' t•lassPd as a potential offensive machine, 
sinl'e no othPr world powl'r has in any way threatened to attack the 
USSR. 

This continual up-grading· of their offensiYe, and free world defensh·e, 
forces has resulted in the second aspect of the ''cold'' war-the techno­
logical challenge. Essentially,,.this is a brain-power competition. If this 
nation wishes to retain its democratic way of life, then its scientists and 
engineers must demonstrate greater creative ability than their Soviet 
counterparts in their communistic environment. Nowhere in our .Ameri­
can defense industry does this situation manifest itself more than in the 
aerospace industry. 

AIRCRAFT AND TOTAL MANUFACTURING EMPLOYMENT, 1914 TO DATE 

Aircraft Total Aircraft as 

Year or Month Employment Manufacturing Percent of Total 
Employment Manufacturing 

(in thousands) Employment 

1914 .2 7,514 .. 
1919 4.2 9,837 .. 
1921 2.0 7,557 .. 
1929 18.6 9,660 .2 
1933 9.6 6,558 .2 
1939 64.0 9,527 .7 
Dec. 1941. ............. 423.0 13,817 3.1 
Nov.1943 ............. 1,342.5 17,858 7.5 
Aug. 1945 .............. 351.4 15,343 2.2 

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

1948 237.7 15,321 1.6 
1950 281.8 14,967 1.9 
1953 779.1 17,238 4.5 
1954 764.1 15,995 4.8 
1955 740.5 16,563 4.5 
1956 809.3 16,903 4.8 
1957 861.7 16,782 5.1 
1958 757.5 15,464 4.9 

• Less than .05 percent. 
Sources: 3, 39 
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EMPLOYMENT IN THE AmCRAFT AND PARTS INDUSTRY, 1939 TO DATE 

Monthly Aver-
age for the Year 

-. 

1939 
1940 
1941 
1942 
1943 

1944 
1945 
1946 
1947 
1948 

1949 
1950 
1951 
1952 
1953 

1954 
1955 
1956 
1957 
1958 
1959 

Feb. 

N.A.-Not available. 
Source: 39 

TOTAL 

63.2 
148.6 
347.1 
831.7 

1,345.6 

1,296.6 
788.1 
237.3 
239.3 
237.7 

264.1 
281.8 
463.6 
660.7 
779.1 

764.1 
740.5 
809.3 
861.7 
757.5 

756.6 

(Thousands ·of Employees) 
.. 
Aircraft Aircraft 

(Air- Engines and 
frames) Parts 

45.1 11.3 
101.8 31.4 
234.6 75.3 
549.6 192.0 
882.1 314.9 

815.5 339.7 
489.9 210.9 
159.0 49.9 
158.5 50.1 
158.0 48.6 

175.3 53.5 
188.4 55.8 
313.3 90.8 
425.9 138.8 
472.4 174.7 

470.0 159.4 
466.6 147.1 
494.4 167.1 
522.3 179.1 
456.8 152.7 

455.3 148.8 

.. 

Aircraft Other Aircraft 
Propellers Parts and 
and Parts 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. 

7.8 23.0 
7.7 23.3 

8.2 27.0 
8.3 29.3 

10.8 48.8 
14.5 81.6 
17.7 114.2 

15.8 118.9 
13.8 113.0 
16.9 130.9 
20.5 139.8 
18.3 129.7 

14.9 137.6 

Which nation is "leading"-USSR or the United States-is a matter 
of serious conjecture. In certain areas of hardware production-aircraft, 
for instance-our nation has a decided edge. In the missile area it 
appears that the Soviets may be somewhat ahead of the United States. 

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

The :fine performance of the piston engine, of jet propulsion, the 
turbo-propeller engine and the spectacular new engine forms of rocket 
propulsion have revolutionized transportation. Furtl1 •r refinements in 
these fields will demand still higher skills of the men and women who 
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PRODUCTION WoRKERS IN THE .AlR<mAFT AND PARTS INDUSTRY 

1939 TO DATE 
(Thousands of Production Workers) 

Monthly 
Average for TOTAL 

the Year 

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

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

1949 194.7 
1950 206.4 
1951 341.9 
1952 483.5 
1953 568.7 

1954 541.4 
1955 I 506.6 
1956 537.4 
1957 563.6 
1958 479.2 
1959 

Feb. 472.5 

N.A.-Not available. 
Source: 39 

Aircraft Aircraft 
Aircraft Engines Propellers 

(Airframes) and Parbl and Parts 

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

181-.9 65.2 N.A. 
429.5 168.8 N.A. 
685.0 279.8 N.A. 

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

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

331.4 109.1 11.2 
319.4 95.3 9.4 
326.8 105.3 11.3 
340.9 111.3 13.9 
291.3 89.9 12.2 

286.8 88.8 9.7 

Other 
Aircraft 

Parts and 
Equipment 

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

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

19.8 
22.1 
38.3 
62.7 
88.0 

89.7 
82.6 
94.0 
97.5 
85.8 

87.2 

design and build them. The same is true in aircraft electronics manu­
facturing. Achievements in electronics are coming so fast that their 
significance is largely lost. But, continued g·ains in this field of aero­
nautics similarly place their demand for greater talent and ever greater 
scientific knowledge and skills. 

During 1958, employees of the aerospace industry worked an average 
of 40.6 hours per week at an average hourly rate of $2.51 for an average 
weekly wage of $101.91. As of June 1958, 27.3 per cent were employed 
in the East Coast areas; 32.9 per cent were employed in Central United 
States areas; and 39.8 per cent were employed in West Coast areas. 

The aircraft and parts industry employs about 67 per cent of its total 
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SALARIES AND WAGES IN THE AIRCRAJivr INDUSTRY 

1914To DATE 
(Thousands of Dollars) 

Production Workers 

Year TOTAL 

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

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

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

1950 1,132,017 
1951 2,102,913 
1952 3,140,534 
1953 3,941,133 
1954 4,048,811 
1955 4,153,201 
1956 4,882,071 
1957 5,375,00011 

1958 4,894,00011 

N.A.-Not available. 
EEstimate. 

Salaries 

$ 61 
2,001 
1,033 
1,638 
N.A. 

2,289 
9,524 
N.A. 

3,516 
6,582 

13,514 
N.A. 

30,798 
227,396 
311,821 

371,773 
642,821 

1,003,510 
1,301,268 
1,423,511 
1,584,834 
1,937,243 
2,200,00011 

2,231,00011 

Average 
Wages Weekly 

Earnings 

$ 135 $15.45 
4,907 26.63 
2,202 30.36 
4,522 29.97 
4,222 30.06 

6,857 29.82 
21,924 28.66 
15,481 30.16 
10,308 25.36 
14,893 25.16 

33,353 26.72 
43,827 27.74 
77,488 30.56 

476,297 54.98 
644,368 63.62 

760,244 68.39 
1,460,092 78.40 
2,137,024 81.20 
2,639,847 83.80 
2,625,300 85.07 
2,568,367 89.72 
2,944,828 95.99 
3,175,00011 96.76 
2,663,000E 101.91 

,. This line and all following lines Include data for aircraft engine manufacturers which are 
not available for prior ;rears. 

Sources: 11, 12 

force of 84,900 scientists and engineers in research and development 
projects, a recent report by the National Science Foundation reveals. 

This is the largest number of scientists and en;)neers assigned to 
research and development by any major manufacturing industry, and 
reflects the intensive technological effort of the aircraft and missile 
industry. In addition, a substantial number of scientists and engineers 
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listed in the "electrical equipment" category are employed on projects 
directly relating to aircraft, missile and spacecraft projects. 

By categories, the survey shows that 79 per cent of the physicists, 
74 per cent of the mathematicians, 73 per cent of the chemists and 58 
per cent of other scientists in the aircraft and parts industry are engaged 
in research and development projects. 

The aircraft and parts industry has assigned 62 per cent of a total 
employment of 51,500 technicians (skilled personnel assisting scientists 
and engineers) to research and development projects, highest percentage 
among all industries. Overall, industry employs 27 per cent of a total 
force of 594,600 technicians in research and development. 

Monthly 
Average for 

AVERAGE WEEKLY HOURS IN AIRCRAFT AND PARTS PLANTS 

1939 TO DATE 

Aircraft Aircraft 
TOTAL 

Aircraft Engines Propellers 
(Airframes) 

Other 
Aircraft 

Parts and the Year and Parts and Parts 
Equipment 

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

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

1949 40.6 
1950 41.6 
1951 43.8 
1952 43.0 
1953 41.9 

1954 40.9 
1955 41.3 
1956 42.1 
1957 41.0 
1958 40.6 
1959 

Feb. 40.8 

N.A.-Not available. 
Source: 89 

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 
41.2 
41.8 
40.7 
40.4 

40.4 

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 

40.7 39.4 41.2 
41.0 41.5 41.7 
42.5 42.7 42.8 
41.1 41.6 42.1 
40.4 40.7 41.4 

41.1 40.9 41.7 
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From January 1954 to January 1957, the perio~ covered by the 
National Science Foundation survey, the aircraft and parts industry 
increased its employment of scientists and engineers assigned to research 
and development projects by 105 per cent, the second largest gain regis­
tered by any industry. In all activities, the aircraft and missile industry 
led other manufacturers in the increase of scientific and engineering 
personnel with 75 per cent gain from January 1954 to 1957. This com­
pares with an increase by all industries of 30 per cent. 

Monthly 

AVERAGE WEEKLY EARNINGS IN .AIRCRAFT AND PARTS PLANTS 

1939 TO DATE 

(Includes Overtime Premiums) 

Aircraft Aircraft Other 

Average for TOTAL Aircraft Engines Propellers Aircraft 
(Airframes) Parts and 

-

the Year 

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

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

1949 63.62 
1950 68.39 
1951 78.40 
1952 81.70 
1953 83.80 

1954 85.07 
1955 89.62 
1956 95.99 
1957 96.76 
1958 101.91 
1959 

Feb. 105.67 

N.A.-Not eveUable. 
Source: 39 

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

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

$53.99 
60.21 

62.69 
67.15 
75.78 
79.66 
82.19 

85.07 
89.40 
94.89 
95.65 

101.40 

105.04 

and Parts and Parts 
Equipment 

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

62.68 N.A. N.A. 
55.34 N.A. N.A. 
55.66 N.A. N.A. 
56.30 $59.68 $56.50 
63.40 62.13 63.59 

65.24 66.83 68.08 
71.40 73.90 70.81 
85.81 89.17 78.66 
86.92 92.25 81.22 
87.29 85.90 85.17 

85.06 82.35 85.70 
88.97 90.47 90.49 
96.90 96.93 98.01 
98.23 97.76 99.78 

102.62 96.87 103.09 

107.68 99.80 105.50 
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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 

1954 2.08 
1955 2.17 
1956 2.28 
1957 2.36 
1958 2.51 
1959 

Feb. 2.59 

N.A.-Not avaUable. 
E Estimate. 
Souree: 39 

(Includes Overtime Premiums) 
-

Aircraft Aircraft Other 
Aircraft Engines Propellers Aircraft 

(Airframes) and Parts and Parts Parts and 
Equipment 

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

1.22E 1.31 N.A. N.A. 
1.22E 1.28 N.A. N.A. 
1.28E 1.34 N.A. N.A. 
1.36 1.41 $1.44 $1.41 
1.47 1.55 1.57 1.55 

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

2.08 2.09 2.09 2.08 
2.17 2.17 2.18 2.17 
2.27 2.28 2.27 2.29 
2.35 2.39 2.35 2.37 
2.51 2.54 2.38 2.49 

2.60 2.62 2.44 2.53 



70 AVIATION F ACTS AND FIGURES, 195!1 

W ORK STOPPAGES I N THE AIRCRAFT AN D PARTS I N DU STRY 

1927 -'1'0 DATE 

Year Number of Strikes 

1927-1933 
1934 
1935 
1936 
1937 
1938 

1939 
1940 
1941 
1942 
1943 

1944 
1945 
1946 
1947 
1948 

1949 
1950 
1951 
1952 
1953 

1954 
1955 
1956 
1957 

N .A.- Not avail "ble. 
Sour ce : 3 8 

4 
4 
1 

-
6 

N.A. 

2 
3 

29 
15 
60 

103 
85 
15 
10 

8 

10 
18 
29 
44 
31 

11 
38 
21 
18 

Number of Man-Days 
Workers Involve·d 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 

6,350 171,000 
48,500 403,000 
23,100 1,040,000 
23,200 

I 
88,200 
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WORK-IN JURY RATES FOR THE AIRCR.-'.FT AND ALL MANUFACTURING INDUSTRIES 
1939 TO DATE 

Airct·aft Industry Aircraft Parts I ndustry 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 3.2 0.7 5.8 0.5 11.9 1.0 
1955 2.8 0.3 4.8 0.3 12.1 0.6 
1956 2.6 0.2 4.7 0.2 12.0 0.7 
1957 2.7 0.3 3.8 0.3 11.1 0.8 
1958 2.8 N.A. 4.5 N.A. 10.7 N.A . 

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

employee·hours worked. 
The severity rate is the average number of days lost as a result of disabling work injuries for 

each 1,000 emp!oyee·hours worked. The computations of days lost include standard time 
charges for fataliti es and permanent disabilities. 

• Included with "Aircraft." 
Source : 40 
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EMPLOYMENT IN··THE AIRCRAFT AND PARTS !NDU,STRY, 
BY GEOGRAPHICAL DIVISION AND SELECTED STATES-1947 TO 1956 

Geographical Divisions 
and Selected States 1947 1948 1949 1950 1951 

TOTAL ............... 227,582 219,445 254,358 273,956 462,194 

New England ......... 26,336 25,662 29,142 28,376 41,726 
Mass. ... ··········· 440 204 9,108 8,263 9,800 
Conn. .............. 25,775 2,5,458 20,034 20,112 31,530 
Me., N.H., Vt., R.I. .. 121 - - 1 396 

Middle Atlantic ....•.. 34,549 32,325 35,962 42,643 70,800 
New York ......•... 18,677 16,789 19,138 24,129 42,239 
New Jersey ......••. 11,879 11,654 13,881 14,567 22,162 
Penna ...•..•.•.•... 3,993 3,882 2,943 3,947 6,399 

East North Central .... 31,674 24,734 25,996 28,443 59,581 
Ohio ......•......•. 14,821 9,740 9,990 10,357 24,513 
Indiana ............ 12,616 13,767 14,135 16,483 21,856 
Dlinois ............ 52 46 722 312 7,411 
Mich., Wise ......•.• 4,1!!5 1,181 1,149 1,291 5,801 

West North Central .••. 10,704 14,076 21,331 23,786 47,194 
Missouri ........... 3,486 4,665 7,283 7,277 11,122 
Kansas ............ 6,125 8,406 12,972 15,494 34,139 
Minn.,Iowa,N.D.,N eb. 1,093 1,005 1,076 1,015 1,933 

South Atlantic ....•••. 17,703 16,080 14,827 14,489 29,421 
Maryland .......... 16,761 15,440 14,071 14,081 24,569 
Del., Va., W.Va ...•.. 784 571 632 282 454 
N.C., S.C., Ga., Fla. .. 158 69 124 126 4,398 

East South Central •.•. 769 659 599 716 1,100 
(Ky., Tenn.,Ala., 

Miss.) 
West South Central .... 14,358 15,775 22,891 27,052 44,274 

(La., Okla., Tex.) 
Mountain •..•...•..... 274 189 230 379 1,819 

Arizona .......•.•.. - - 39 99 1,266 
Wyo., Colo., N.Mex., 274 189 191 280 553 

Utah, Nev ...•.•.. 
Pacific ............... 91,215 89,945 103,380 108,072 166,279 

California .......... 77,952 74,666 79,337 88,277 138,561 
Wash., Ore .......... 13,263 15,279 24,043 19,795 27,718 

NOTE: The difference between these totals and employment totals appearing elsewhere are 
due to technical differences in methodologies of B.E.S., B.L.S., and Census, nnd do not seriously 
affect the useability of the data. 

Source: 37 
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EMPLOYMENT IN THE AIRCRAFT AND PARTS INDUSTRY, 
BY GEOGRAPHICAL DIVISION AND SELECTED STATEB-1947 TO 1956 

Geographical Divisions 
and Selected States 1952 1953 1954 1955 1956 

TOTAL ····-··········· 663,803 774,150 761,964 745,424 818,074 

I New England .....•... 59,722 69,335 67,040 66,672 77,845 
Mass ............... 10,043 10,148 8,762 8,977 9,092 
Conn ............... 46,467 54,623 55,349 56,269 67,166 
Me., N.H., Vt., R.I. .. 3,212• 4,564 2,929 1,426 1,587 

Middle Atlantic ...•.•. 104,386 127,349 122,622 103,372 103,837 
New York ......•... 59,955 70,971 73,406 61,648 59,385 
New Jersey ......... 31,429 32,272 27,409 24,979 27,867 
Penna .........•••.. 13,002 24,106 21,807 16,745 16,585 

East North Central .... 109,318 146,560 132,207 121,821 123, 484 
Ohio ..........•.... 44,602 55,203 68,062 66,192 66,016 
Indiana ............ 32,932 33,288 29,212 28,554 30,643 
Illinois ............. 12,605 23,103 16,353 14,965 16,956 
Mich., Wise ......... 19,179 34,966 18,580 12,110 9,869 

West North· Central .... 63,962 69,456 67,577 64,016 68,682 
Missouri ........... 17,192 24,202 23,517 21,456 23,362 
Kansas ............ 44,072 42,320 41,463 39,308 4;1.,348 

I, 
I 

Minn.,lowa,N.D.,N eb. 2,698 2,934 2,597 3,252 3,972 
South Atlantic ........ 43,118 45,201 45,044 49,535 54,494 

Marylaml .......... 31,283 30,546 29,227 30,339 33,690 
Del., Va., W.Va ...... 716 741 386 408 538 
N.C., S.C., Ga., Fla ... 11,119 13,914 15,431 18,788 20,266 

East South Central .... 3,081 5,141 6,411 5,803 7,540 
(Ky., Tenn., Ala., 

Miss.) 
West South Central .... 53,018 57,158 53,176 54,003 63,201 

(La., Okla., Tex.) 
Mountain . . . . . . . . . . . .. 3,697 6,998 4,876 6,614 11,100 

Arizona ............ 2,918 6,108 3,857 5,030 7,149 
Wyo., Colo., N.Mex., 779 890 1,019 1,584 3,951 

Utah, Nev ........ 
Pacific ...........•... 223,501 246,952 263,011 273,588 307,891 

California .......... 193,279 212,648 225,407 234,022 263,009 
Wash., Ore ..... · ..... 30,222 34,304 37,604 39,566 44,882 
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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 Aircraft Engines Propellers Aircra£1; 
(Airframes) and Parts and Parts Parts and 

Equipment 
Date -

Acces-
Sep-

Acces-
Sep-

Acces-
Sep-

Acces-
Sep-

Acces-
Sep-

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

1950 62.8 33.8 67.2 37.1 48.2 21.3 32.0 17.6 59.6 27.6 
1951 94.8 50.0 97.5 52.4 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 
1954 28.2 31.8 28.2 29.5 21.6 36.3 13.1 41.7 33.0 37.1 
1955 33.1 29.6 38.0 27.4 30.7 28.8 22.7 38.2 43.3 52.5 
1956 41.9 28.5 40.8 26.6 41.1 28.3 43.3 20.9 49.5 48.9 
1957 30.1 42.5 31.0 42.0 21.9 38.6 32.9 25.8 41.9 63.8 
1958 26.6 31.2 25.8 28.5 27.3 34.6 10.8E 42.0E 39.0 43.9 

Source: 39 

WOMEN EMPLOYEES IN THE AIRCRAFT INDUSTRY, 1942 TO DATE 

Date 

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

Sept.1951 .............. . 
Sept.1952 ............. . 
Sept.1953 ............ .. 
Sept.1954 ............ .. 
Oct.1955 .......•..•.... 
Oct. 1956 ••........••••• 
Oct. 1957 ..............• 
Oct. 1958 .........•.•••. 

Sources: 3, 39 

Number (thousands) 

23.1 
486.1 

28.5 
33.3 
36.2 

88.6 
117.9 
133.4 
132.3 
118.4 
135.4 
134.7 
112.9 

Percent 

5.0 
36.7 
11.8 
12.5 
12.4 

17.7 
18.0 
17.6 
16.6 
15.7 
15.6 
15.9 
14.8 



Finance 

Some 82 per cent of aerospace industry revenues are derived from 
Government contracts for weapons for the three services. A slightly 
larger percentage of our research and development efforts are for mili­
tary purposes. An even higher per centage of the funds the industry is 
spending for Jle\V f acilities-new plants, new test centers, new tools­
are for military use::-:, 

'l'he companies comprising the Aerospace Industries Association are 
now developin g and producing by far the largest percentage of the new 
weapons for our military inventories. Of the total dollars being· spent 
on ae rial vehicles- aircra ·t and missiles-at least 85 per cent is con-
1racted to these companies. A large percentage of this money does not 
stay in th e hands of the prime contractor, but is passed along to the t ens 
of thousands of suppliers and subcontractors who comprise th e tot.:tl 
defense industry complex. 

'l'he transition from th e weapons of vVorld \Var II to those now in 
nse, and those tbat we see coming over the horizon, has created financial 

*Data conta in ed in thi s chapter includes th e finan cial ac tivities of the 12 major 
airf rnme companies as sh owH in their publi heel fin ancial accounts for each of the 
years throug h 1958. Th e da ta does no t in clude on e ma j or a irframe producer , now a 
division of another corporation tha t does not publish sepa ra te financial da ta f or its a ir­
fra me manufacturing activity. 'l'he same applies to tables on pages 76, 79-81 and 84. 
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problems of a magnitude heretofore unknown in the aircraft industry. 

A major problem confronting top management in our industry today 
is how to acquire the capital needed for new production and test facili­
ties; to finance an ever-increasing amount of inventories and accounts 
receivable; and to carry on the additional research and development 
work that will be necessary to exploit fully the rapid advances made 
during recent years in all of the sciences. 

During 1958, more than usual management time and effort was 
devoted to financing corporate activity in support of the development 
and production of aircraft and missiles needed by the military services. 
Financial stringency prevailed at the same time that sales exceeded the 

INCOME AccouNTs, 12 :MAJoB AIRFRAME CoMPANIES, 1937 TO DATE 
(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 
1955 5,188.1 
1956 5,637.1 
1957 6,912.7 
1958 7,280.9 

" Subject to renegotiation. 
or Credit. 
Figures in parentheses indicate Ioaa. 
Source: 1 

Total Income 

$ 3.6 
10.1 
19.1 
45.1 

168.7 

341.8 
429.8 
322.1 
215.1 
(37.0) 

(115.4) 
24.2 
57.8 

111.1 
98.9 

220.5 
317.1 
371.0 
370.7 
328.1 
346.8 
294.9 

Total Federal 
Net Profit Taxes, net 

$ 1.3 $ 2.3 
2.1 8.0 
4.5 14.6 

13.3 31.8 
108.6 60.1 

281.2 60.6 
357.0 72.8 
263.5 58.6 
147.7 67.4 
26.3"r (10.7) 

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

138.8 81.7 
200.5 116.6" 
188.4 182.6" 
191.9 178.8" 
171.6 156.5" 
180.4 166.4" 
152.5 142.4" 
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NET PROFIT AS PERCENT OF SALES 
.95,8 

• .4 
NON FERROUS METALS 

~ 
PETROLEUM PRODUCTS 

Ill 8 4.2 

AUTOS AND TRUCKS 

~ w 3.5 a 

RAILWAY EQUIPMENT 

~ 6.3 

IRON AND STEEl 

~ 
AIRCRAFT AND PARTS 

~ 
All MANUFACTURING 
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previous high of 1957 and exceeded the peak of \7\f oriel "VIr ae II. Total 
sales in 1958 of the 12 major airframe companies ·were $7.3 billion, 
exceeding the previous high of $6.9 billion in 1957 and the \Vorlcl War 
II peak of $5.8 billion in 1944. 

In contrast to sales rising to r ecord levels, total earnings for the 12 
companies fell to $142 million in 1958, from $166 million in 1957. These 
profit figures, as well as those shown in the tables in this chapter, are 
overstated as far back as 1953, since they are subject to reduction as a 
result of renegotiation. The earning rate in 1958 clroppecl to 2.0¢ p er 
dollar of sales, as compar ed with 2.4¢ in 1957, 2.8¢ in 1956 and 3.4¢ in 
1955. 

During the year 1958, the effects of the Department of D efense policy 
to shift financial r esponsibilities to industry were f elt with increasing 
intensity, and are reflected in the consolidated balance sheets. The 
D epartment of Defense is following a policy of decr easing the Govern­
ment's financial investment in "work-in-process" by requiring industry 
to provide increased working capital. Department of D efense policy 
also is decreasing the Government's investment in brick a nd mortar, 
facilities and equipment. Industry ·was responsible for large financial 
r esponsibilities in r esearch, developing and t esting programs needed to 
lay the basis for the aircraft, missiles, spacecraft, power plants and 
accessories that the military servi ces will need in the next decade. Bank 
borrowings, both long- and short-term, were again increased to .$689 



FINANCE 

BALANCE SHEET COMPARISONS, 12 MAJOR AIUFRAME COMPANIES 
1!)5:~ TO l)An~ 

(Thousands of Dollars) 

1953 1954 1955 1956 1957 

Assets 
Current assets: 
Cash $ 261,932 $ 295,365 $ 295,506 $ 311,572 $ 233,296 
Securities 5,478 26,437 29,372 - -
Receivables 526,400 461,910 463,848 594,247 792,013 
Inventories 583,923 592,056 638,208 874,550 947,721 
Miscellaneous 27,467 12,934 23,040 31,329 40,896 

Total current assets $1,405,200 $1,388,702 $1,449,974 $1,811,698 $2,013,926 

Total net plant 166,077 186,406 214,077 309,984 431,453 

Investments 9,208 6,278 5,679 5,820 5,842 
Development, etc., 
expenses 2,202 - - - -

Deferred charges 
13,644 19,731 19,410 22,604 ~ 30,119 

Miscellaneous 7,285 

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

Liabilities 
Current liabilities: 
Payables $ 544,162 $ 396,217 $ 375,822 635,018 874,693 
Accruals-taxes-
renegotiation-
refunds due U. S. 406,906 409,039 375,642 347,620 335,246 

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

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

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

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

Total liabilities $1,596,331 $1,601,117 $1,689,140 $2,150,106 $2,488,625 

Net current assets 1$ 349,787 $ 442,080 $ 545,438 $ 620,199 $ 641,359 

Source: 1 
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1958 

$ 276,048 
-

1,046,892 
982,272 
52,582 

$2,357,794 

463,576 

7,924 . 
-

23,738 
13,513 

$2,866,545 

960,713 

363,081 

126,281 
8,373 

36,779 

$1,495,227 

260,869 
-

201,440 
197,939 
703,187 

7,883 

$2,866,545 

$ 862,567 
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CoMPOSITION oF CuRRENT Ass~s, 1937 TO DATE, 12 MAJOR AIRFRAME CoMPANIES 

(In Percent of Total) 

Total 
Cash and Year Current Inventories Receivables Miscellaneous 

Assets Securities 

1937 100.0 17.6 35.2 46.6 .6 
1938 100.0 35.1 33.8 30.3 .8 
1939 100.0 37.9 48:9 13.1 .1 
1940 100.0 46.4 35.7 12.2 5.7 
1941 100.0 23.2 52.3 24.4 .1 

1942 100.0 25.1 33.8 40.9 .2 
1943 100.0 27.6 25.5 45.9 1.0 
1944 100.0 26.7 22.7 49.1 1.5 
1945 100.0 34.1 13.7 48.9 3.3 
1946 100.0 32.9 43.8 23.2 .1 

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

1952 100.0 17.8 42.4 38.3 1.5 
1953 100.0 19.0 41.6 37.5 1.9 
1954 100.0 23.1 42.6 33.3 1.0 
1955 100.0 22.4 44.0 32.0 1.6 
1956 100.0 17.2 48.3 32.8 1.7 
1957 100.0 11.6 47.1 39.3 2.0 
1958 100.0 11.7 41.7 44.4 2.2 

Source: 1 

million in 1958. Net worth was increased, exceeding the one billion 
dollar mark :for the first time. 

Military contract inventories and accounts receivable required in­
creasing investments of cash, not only as a result of increased volume, 
but also because of the change in payment terms following the Depart­
ment of Defense policy changes in 1957. An additional cause of in­
creasing investment of conttactor funds is the result of Air Force and 
Navy Bureau of Aeronautics actually signing contracts and releasing 
fund~ long after substantive agreements had been reached. These delays 
by military buying agencies in completing paperwork have held up 
industry being able to present bills for amounts due, with the result 
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that substantial amounts of eontraetor funds have been tied up for 
extended periods of time. 

Air1·t·aft, missiiPs, spaet"l'ral't, and tlwir Pn~ines require extensive 
basic and applied research, long periods of time to design and develop, 
and tremendous amounts of in-process i1n-entories. These processes are 
directed toward products bought solely by the military ser,·ices, and 
accordingly not started until contractual arrangements with the buyers 
have been completed. As is common in other contracting industries, the 
customer pays for the work being clone pursuant to his specifications and 
orders at progressive stages of completion. Customer financing of work­
in-process is particularly necessary in this industry that is called upon 
to manufacture high unit cost products whose production cycles are 
often one, two or more years in duration. By paying for work as fast as 
performed by the contractor, the military services avoid paying the cost 

FINANCIAL RATios, 12 MAJOR AIRFRAME CoMPANIES 
1937 TO DATE 

Year 

1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953" 
1954" 
1955" 
1956" 
1957" 
1958" 

Net Federal 
Taxes as Percent 
of Total Income 

26.5 
21.9 
19.8 
26.9 
59.5 
72.6 
72.0 
71.7 
57.5 

Not applicable 
Not applicable 

82.3 
37.5 
43.7 
68.6 
62.9 
63.2 
50.8 
51.8 
52.3 
52.0 
51.7 

Figures in pnrentheRes indicate net loss as n percent of sales. 
• Subject to renegotiation. 
Source: 1 

Net Profit 
as Percent 
of Sales 

3.7 
9.1 

10.3 
12.9 

7.4 
2.2 
1.4 
1.0 
1.7 

(2.1) 
(7.7) 
0.3 
3.2 
4.5 
1.6 
2.2 
2.3 
3.7 
3.4 
2.8 
2.4 
2.0 
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of the additional capitalization that would be r equired by all contractors 
to finance payrolls and inventories dnrin g produ ction cycles exceedin g 
12 months. 

'l'he industr·y is capitalized to meet the r e(1nircments of our de.fe 11 Se 
est ablishment in the most efficient, ecoDomical and conservative mann er 
possible under the circumstances. The companies are capitalized to 
(1) provide the liquidity necessary to support the inescapable high level 
of mercantile and bank credit, (2) f urnish the working capital and 
financial strength to support a high level of contractual development and 
manufacturing operations, and ( 3) avoid the costly burden of over­
capitalization during the prolonged periods of low military procurement 
appropriations and of low volume production. A voiding over-capitaliza. 
tion is essential to the aerospace industry wher e the volume of business 
of any particular company fluctuates widely over a p eriod of years. Over­
capitalization played an important part in the wholesale bankruptcies 
in the aviation industry following ·world vVar I. Of the 17 companies 
that were producing aircraft and airplane engin es in 1918, all 17 had 
gone through bankruptcies or drastic r eorganization prior to 1926. 



SELECTED MAJOR DEFENSE CoNTRACToRs 

(Listed by rank according to net value of military 
prime contracts awarded, 1950-1958) 

.. July 1,1950 July1, 1957 
to to 

June 30, 1958 June 30,1958 

u. s. TOTAL, ALL CONTRACTS, 
(in Billions) $181.3 $ 21.8 

COMPANY PERCENT OF TOTAL 

20 La1·gest Defense ContmctMs 
"Boeing Airplane ............... . 
General Motors ..............•.• 
United Aircraft ................ . 
General Dynamics .............. . 
General Electric ................ . 

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

•Republic Aviation .............. . 
Ford l\lotor ...............•.... 
Chrysler ...................... . 

•Martin ..•...................... 
Sperry Rand .•................. 
Bendix Aviation ................ . 

•McDonnell Aircraft ........•..•.. 
Westinghouse Electric ......•.... 

•Grumman Aircraft ............. . 
Hughes Aircraft ............... . 

Othe1· Selected lJfajor Contmcto1·s 
0 Northrop ...................... . 
•Fairchild ...................... . 
•chance Vought ................. . 
"Bell Aircraft .................. . 

N.A.-Not Available. 

5.1 
4.1 
3.6 
3.6 
3.6 
2.9 
2.8 
2.7 
2.1 
1.6 
1.5 
1.4 
1.4 
1.2 
1.1 
1.0 
1.0 

.9 

.9 

.9 

.9 

.5 

.4 

.4 

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

9.8 
1.3 
3.0 
6.3 
3.6 
3.0 
2.4 
3.5 
3.0 
1.0 
1.2 

.7 
1.2 
1.8 
1.7 
1.0 
1.6 
1.2 
1.1 
2.2 

1.3 
.5 

1.7 
.4 

• Major change in corporate composition or product during the period. 
& Does not include Chance Vought. 
Sources: 20, 48 

World 
War II 

$193.3E 

1.5 
7.9 
2.2 

1.9 
1.6 
2.5 
1.9 
1.5 
4.1· 

.7 
3.0 
1.9 
1.3 

.9" 
1.1 

N.A. 
,8 
.8 

N.A. 

• 

.1 

.2 

.7 
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Industry 

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

AIRCRAFT AND P AR'l'S 

Total Manufacturing 

• Subject to r enegotiation . 
Source: 28 

NET PROFIT .AS PERCENT OF S ALES, 
Seven Selected Industries, 

1952 TO DATE 
(After Taxes) 

1953 1954 1955 1956 

6.9 7.3 9.5 10.5 
10.6 10.7 10.6 10.4 

4.4 6.4 7.4 5.7 
3.3 4.1 4.7 4.4 
5.7 6.0 7.8 7.2 

2.4 3.8" 3.9" 3.4" 

5.3 5.9 I 6.7 6.0 

1957 

7.9 
9.7 
5.7 
4.-! 
7.4 

3.0" 

5.9 

ExPENDITUR~~s OF 12 M.~LJOR AIRFRAME CoMPANIES 
UN DER l\llir"ITARY CONTRA CTS, 1957 TO DA'l' E 

(Dollar Fi~·ures in Bill ions) 

19:18 

6.4 
8.4 
-J..2 
3.5 
6.:1 

2.6" 

5.2 

1957 1958 

Dollars P ercent Dollars Percent 

TOTAL $5.3 100 $5.2 100 

Purchases from Small Business .... 1.0 20 .8 16 
Purchases from Large Business .... 2.1 39 1.8 35 
Overhead, Payroll, Etc. .... ... .. .. 2.2 41. 2.5 49 

Source : 1 



Gelleral Aviation 

Ge neral aYiation in 1958 conti nued its r ecord of phenomenal gro\Yth 
" ·hich has characterized the utility ai rcraft industry since th e end of 
"World \Var II. 

'l'h e general av iat ion fleet, which inclu des almost every type of ciYil 
a ircraft f rom t he small sin gle-eng ined aircraft to lar!:!:e multi-engined 
t ransport types, now exceeds 65,000 units, which last ;ear fl ew an esti .. 
mated 11,500,000 hours. 'rhis is forty times more aircr aft, and three 
times more flyi ng hours, than the scheduled airlines. It also r epresents 
t wice as ma ny miles flown. 

A ]a r p:e a nd importm t facto r in the total av iation p id ure whi ch 
makrs substant ial contribut ions to the national economy, grneral av ia­
t ion (all ciYil f!yin f!· exce pt th at of the scheduled a irlines) embraces 
bu~-;in e ~o;s , industry, agr icul tu re, a ir tax i a nd air cargo ser vices, instruc­
t-i on, grophysical r esearch , snney and patrol , and nonbusiness personal 

li SP . 

During 1958, ten selected utili ty a ircraft manufacturer s shipped 6,414 
pla nes with a retai l value of app roxim ately $135,000,000-an incr ease of 
296 units a nd several million dollars in sales value over 1957 deliveries. 
This p roduction achievement is pa rticularly significant in Yi ew of the 
n·eneral decline of otlwr ma uufactu rin.g industries in the past year. 
"' A major factor in this g rowt h is t he increasi ng acceptance of t he 

85 
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PRODUCTION OF CIVIL AIRPLANES 

1937-1945, by Number of Engines ana Places 

TOTAL 
By Number of Engines Landplanes, by Place 

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

1937 2,28911 2,171 118 1,668 460 105 
1938 1,823 1,770 . 53 1,487 258 42 
1940 6,785 6,562 167 5,527 1,031 140 
1945 2,047 1,946 101 1,929 17 73 

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

TOTAL 
By Type of Use By Place 

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

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

3,056 
1953 4,134 3,825 309 3,822 312 
1954 3,389 3,098 291 2,982 407 
1955 4,820 4,575 245 3,586 448 
1956 7,205 6,778 427 6,505 700 
1957 6,805 6,208 597 5,961 844 
1958 6,882 6,522 360 6,367 515 

N.A.-Not available. 
"Civil airplane production shown here differs from that on pp 6 & 7. Recent FAA revision 

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

on pages 90 and 91. 
Sources: 13, 27 

small private or corporately-owned aircraft as a means of business 
transportation. The largest single segment of general aviation flying 
hours is for business purposes. This was an estimated 5.3 million hours 
last year. Business flying has increased 150 per cent in the past decade. 

During the past five years, both the unit volume and the dollar value 
of general aircraft shipments have more than doubled. The past five­
year period of steady industry growth has also seen the introduction 
and ready acceptance of a number of new models, including several new 
models of twin-engined aircraft, sales of which increased from 354 units 
in 1954 to 870 in 1958. There also has been a trend toward higher horse-
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power engines in both single- and twin-engined aircraft, r esulting in 
improved performance. 

Hours flown in general aviation increased from 9.0 million in 1954 
to 10.9 million in 1957. H alf of the two million hour increase which 
occurred between 1954 a nd 1957 was due to the increasing use of the 
aircraft for business purposes. During the same period scheduled airline 
fli ght hours increased only 900,000, growing from 2.7 to 3.6 million. 

Instructional flying hours in creased sharply from 1.3· million in 1954 

As of January 1 

1928 . . .. . . ... ... . . 
1932 .. ... . . . .. .. . . 
1935 .... ...... . . . . 
1941 . . ....... . . ... 
1951 .. ... . . . .... .. 
1952 .... .. .. .. . . . . 
1955 ... . .. .. .. .. . . 
1956 .. .... ... ..... 
1957 ... .. .. . ... . . . 
1958 0 • • • •• • • ••• •• 

N .A.- Not available. 
E Estimate. 
Source : 27 

CIVIL AIRCRAF'l', 1928 TO DATE 
Including Air Carrier Aircraft 

TOTAL Active 

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

8,322 N.A. 
26,013 N.A. 
92,809 60,921 
88,545 54,039 
92,067 58,994 
85,320 60,432 
87,531 64,688 
93,189 67,153 

-

I nactive 

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

31,888 
34,506 
33,073 
24,888 
22,843 
26,036 
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to 1.9 million in 1957, which furth er bears out the strong and steady 
growth trend in the field of general aviation. 

General aviation now is and, for as far as the future can be reasonably 
projected, will continue to be the largest user of the airspace. Thousands 
of businessmen, farmers and ranchers who measure their time in dollars 
have made the small airplan e an indispensable tool of their operations. 

Almost all multi-engined, and more than 50 per cent of th e act iYe 
single-engined , utility aircraft in operation today are extensively in­
strumented and f ully equipped for all-weather flying under IF'R ( Instru­
ment Flight Rules) conditions. In fact, it is the availability of accurate 
instruments and electronic navigational and radio equipments of a size 
and weight which can ·be satisfactorily installed, at a price which makes 
such equipments economically practical, ·which has contributed sub­
stantially to the present-day util ity of the general aircraft fl ee t. The 
IFR capability of the general aircraft fl eet , already proportionately 
large, is expected to increase. Valu e of the instrumenta tion alone aboard 
these planes now exceeds one hundred million dollars. 

In 1957, a survey conducted by the General Aviation Facilities Plan­
ning Group revealed th er e were appr oximately 209,000 pilots with cur­
r ent medi cal certifi cates flying the general aviation fl eet. Of th is number 
23,500 had instr um ent ratings. Relat in g t hese fi g ures to th e in crease in 
instructional flying hours, th e number has probably incr eased. 

Although general aviation already includes some turbin e-powered 
planes capable of hi gh-speed operation, th e g reat bu lk of th e general 
a ircraft fi eet will continue to operate at speed r a nges of f rom 100-300 
miles per hour, compared to airline operat ing speeds already in the 
300 to 550 mile per hour speed r ange. The problem posed is that of 
mixin g a few thousand high-speed a ircraft with tens of thousands fl ying 
at half, or less, th e speeds of the tu rbin e-powered craft. 

Th rre is a 11erd for man y more small a irports to accommodate t he 
ever-in crrasin g· volum e of ge neral av iation , a nd improvemrnt is n rrdecl 



GENERAL AVIATION 89 

at the large·airports so that simultaneous operation of the slower general 
aircraft and the high-speed airline type traffic can be jointly accom­
modated. One way to accomplish this is to provide a separate runway 
and a separate traffic pattern at such airports. This will increase the 
airport's capacity for larger aircraft by freeing runways which are now 
jointly used by both large and small planes, and will increase their 
capacity for the small aircraft which has an ever-growing need to feed 
traffic to and from these major 'centers. 

The Airport Operator's Council estimates that $1 billion for airport 
development is needed in the next four years: to assure that airport capac­
ity will keep pace with the growth of air transportation; to assure that 
adequate airports will be available to support air transportation's con­
tribution to the national economy; and to assure that airports will be 
available for training and logistics of the military establishment and as 

9 standby bases in time of war. 
The Federal Airport Act of 1946 authorized a grant-in-aid program 

to assist public agencies in the development of a nation-wide system of 
airports. Unfortunately, Federal appropriations have been made in 
varying amounts annually- no funds one year, very small appropria­
tion in other years. This lack of stability has prevented communities 
from making reliable financial plans. 

The vital modernization program for airports and facilities must not 
be allowed to lag if we are to fully realize the benefits of air travel. 

Year 
of 

CIVIL AIRCRAFT0 , BY YEAR OF MANUFACTURE 

As OF JANUARY 1, 1958 

Number Percent of Total 

Manufacture 67,153 100.0 

1957 4,573 6.8 
1956 5,265 7.8 
1955 3,315 4.9 
1954 2,188 3.3 
1953 2,718 4.1 
1952 2,338 3.5 
1951 1,450 2.2 
1950 2,241 3.3 
1949 2,044 3.1 
1948 3,966 5.9 
1947 7,548 11.2 

Prior to 1947 29,507 43.9 

a Number of nrlivP rivil nirrrnft, rommerriul trnnsport. nnd utility, re<·m·ded witlt Fedt>rnl 
Aviation Agem·y. 

Source: 18 
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ANNUATJ SHIPliiEN'l'S OF UTILITY AIRCBA F'J\ 19-!7 TO DATE" 

(As reported to Arrospnrc Indust ries Association by selected mnmtf:t( ·t url' l's) 

Aero All Other 
Year TOTAL Design Beech Cessna Piper l\fanufacturers 

-·. 

NUMBER 

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

1953 3,788 69 375 1,434 1,839 71 
1954 3,071 67 579 1,200 1,191 34 
1955 4,434 72 680 1,746 1,870 66 
1956 6,738 154 724 3,235 2,329 296 
1957 6,118 139 788 2,489 2,300 402 
1958 6,414 97 694 I 2,926 2,162 535 

li'L\ NUFACTURERS NE'l' BILLI NG PnrcE (Million Dollm·s ) 

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

1953 34.5 4.3 9.5 12.1 8.3 0.3 
1954 43.5 4.5 20.1 10.7 8.1 0.1 
1955 68.3 5.1 24.9 21.9 16.0 0.4 
1956 103.8 11.2 28.8 38.5 23.5 1.8 
1957 99.7 9.9 32.1 31.0 23.3 3.4 
1958 101.9 6.9 27.1 36.9 26.5 4.5 

" The fi g ures shown h er e m ay va ry from CAA figur es because th ey a re bnscd on r eports by 
selected manufacturers on1y. 

Source: 1 
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UTILITY AIRCRAFT, FACTORY SHIPMENTS, 1958 
(As reported to Aerospace Industries Association by selected manufacturers) 

J\Ianufacturer 
and 

Model 

Aero Design 
Model 500 ..•......... 
Model 560E .......... . 
Model 680, 680E ..... . 
l\{odel 720 •........... 

Beech 
Model 188 ........... . 
l\{8760 .............. . 
Bonanza ............. . 
Twin Bonanza ....... . 
45 Mentor ........... . 
95 Travel Air ........ . 

Call Air 
Model A4 ........... .. 
Model A5 ............ . 
Model A6 ............ . 

Cessna 
150 ................. . 
172 ................. . 
175 ................. . 
180 ................. . 
182 ................. . 
310B ................ . 

Champion 
Model 7EC ........•.. 
Model 7FC .......... . 
Model 7GC ......... .. 

Colonial 
1A13 ...............•. 

Helio 
H 391B ...........•.. 

Mooney 
l\fark 20 .......••.••.. 

Piper 
Super Cub ..........•. 
Tri Pacer ..........••. 
Apache .............. . 
Commanche .......... . 

Taylorcraft 
Modt>l 20 ............ . 

TOTAL ..............••.. 

Complete Aircrafta 
Number 

.. 
31 
18 
46 
2 

60 
1 

376 
60 
25 

172 

26 
13 

4 

122 
790 
702 
262 
874 
176 

50 
200 
46 

6 

21 

160 

524 
720 
304 
614 

9 

Manufacturers Net 
Billing Price 

(Thousands of Dollars) 

6,902 

27,072 

286 

36,897 

1,516 

138 

613 

1,868 

26,548 

99 

1-------------------1--------------------
6,414 101,939 

a Excludes aircraft shipped to the military, helicopters and gliders. 
NOTE: The figures shown here may vary from FAA figures because they are based on selected 

reports only. 
Source: 1 
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u. s. ACTIVE CML AIRCRAFT, BY TYPE AND BY STATES 

As oF JANUARY 1, 1958 

General Aviation 

Total 
Air Carrier 
(scheduled Postwar4-

State active and Multi- and 5-Place 
aircraft irreguiar) engine Single All Other 

Engine 

Alabama ............ 597 10 43 206 338 
Arizona .....•....•.. 838 4 43 317 474 
Arkansas ..........•. 812 0 32 239 541 
California ........... 7,970 92 498 2,968 4,412 
Colorado ............ 942 34 63 340 505 
Connecticut ......... 524 0 48 182 294 
Delaware ............ 219 7 32 73 107 
District of Columbia . 331 68 91 66 106 
Florida ............. 2,079 104 195 651 1,129 
Georgia ............. 901 81 49 295 476 
Idaho •.............. 639 0 25 250 364 
Illinois .•............ 3,782 198 278 1,554 1,752 
Indiana ............. 1,933 8 126 793 1,006 
Iowa ............... 1,621 0 49 661 911 
Kansas ............. 1,715 0 96 772 847 
Kentucky ........... 478 0 37 230 211 
Louisiana ..........• 1,021 1 112 329 579 
Maine .............. 330 0 3 108 219 
Maryland ........... 609 0 45 195 369 
Massachusetts ........ 947 29 66 289 563 
Michigan ............ 2,812 4 215 1,082 1,511 
Minnesota ..........• 1,994 71 93 592 1,238 
Mississippi .......••. 636 0 17 139 480 
Missouri ............ 1,646 204 102 584 756 
Montana ............ 927 1 37 330 559 
Nebraska ..........•. 1,111 0 48 382 681 
Nevada ............. 320 13 39 100 168 
New Hampshire ..... 170 0 12 48 110 
New Jersey ......... 1,269 12 113 462 682 
New Mexico ......... 630 0 40 306 284 
New York ........... 3,240 542 350 831 1,517 
North Carolina ....... 1,170 19 72 393 686 
North Dakota ......•. 685 0 5 134 546 
Ohio ................ 3,106 2 332 1,182 1,590 
Oklahoma ........... 1,402 0 176 524 702 
Oregon ............. 1,256 4 84 499 669 
Pennsylvania ........ 2,429 0 239 8:n 1,359 
Rhode Island ........ 146 0 7 49 90 
South Carolina ...... 390 0 20 128 242 

I 
I 

j 
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U. S . A CTl\'E CIVIL Amc nA PT, B> T YPE AX D B1 STATES-Con t·inuecl 
As oF J AK t.: AR Y 1, 1958 

General AYiation 

Total 
Air Carrier 
(scheduled Postwar 4-

State active and Multi- a.ncl 5-P lace 
aircra f t .. 

irregular) engine Single All Other 

E ngine 

South Dakota ... . . . . 715 0 6 189 520 
Tennessee •• • • •• 0 •••• 721 15 62 265 379 
Texas 0 • • •• • 0 . 0 • • •• • 5,552 135 689 2,052 2,676 
Utah 0 • • ••• 0 • • •• •••• 388 0 14 163 211 
Vermont ... . .... . . . . 108 0 6 32 70 
Virg inia • • • 0 • • • • • • • • 868 62 55 254 497 
Washington • • 0 •• •••• 1,722 27 41 551 1,103 
\Vest Virginia 0 • • 0 • •• 385 0 21 132 232 
\Visconsin . . . ....... . 1,410 0 117 436 857 
\Vyoming .. .. .. .... . 367 0 18 146 203 

COK 'l'I NEN'J'AI, U. s .. 65,863 1,747 4,961 23,334 35,821 
Alaska ... . .. . .. .. .. . 1,090 90 51 361 588 
H awaii 0 •• ••• 0 •• 0 • • • 113 22 10 16 65 
Other . . . . . . . .. . .. ... 87 5 14 40 28 

GRAND TOTAL . ... 67,153 1,864 5,036 23,751 36,502 

S ou rce : 27 
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Year Total 
Hours 

1931 1,083 
1932 877 
1933 795 
1934 846 
1935 954 
1936 1,059 
1937 1,173 
1938 1,478 
1939 1,922 
1940 3,200 
1941 4,460 
1942 3,786 
1946 9,788 
1947 16,334 
1948 15,130 
1949 11,031 
1950" 9,650 
1951 8,451 
1952 8,186 
1953 8,527 
1954 8,963 
1955" 9,500 
1956",10,200 
1957 10,938 

AVIATION FACTS AND FIGURES, 1959 

HOURS FLOWN IN UTILITY AIRCRAFT, 1931 TO DATE 

(Thousands of Hours) 

Business• Commercialb Instructional Pleasure 

Hours Per- Hours Per- Hours Per- Hours Per-
cent cent cent cent 
---- ----

152 14 281 26 307 28 343 32 
130 15 215 25 223 25 309 35 
129 16 200 25 198 25 268 34 
121 14 207 24 217 26 301 36 
132 14 229 24 292 31 301 31 
122 12 245 23 380 36 312 29 
156 13 227 19 432 37 358 31 
188 13 254 17 577 39 459 31 
246 13 332 17 755 39 589 31 
314 10 387 12 1,529 48 970 30 
250 6 511 11 2,816 63 883 20 
270 7 473 12 2,680 71 363 10 

1,068 11 943 10 5,996 61 1,686 17 
1,966 12 1,279 8 10,353 63 2,616 16 
2,576 17 1,066 7 8,701 58 2,606 17 
2,615 24 1,449 13 4,187 38 2,732 25 
2,750 28 1,500 16 3,000 31 2,300 24 
2,950 35 1,584 19 1,902 23 1,880 22 
3,124 38 1,727 21 1,503 18 1,629 20 
3,626. 42 1,649 19 1,248 15 1,846 22 
3,875 43 1,829 20 1,292 15 1,920 22 
4,300 45 1,950 21 1,275 13 1,975 21 
4,600 45 2,000 20 1,500 15 2,100 20 
4,864 45 2,013 18 1,864 17 2,109 19 

Other• 

Hours Per-
cent 

----
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
95 1 

120 1 
181 1 
48 ('') 

100 1 
135 1 
203 3 
158 2 

47 (d) 
- -
- -
88 1 

• Includes ftying for corporate or executive purposes as well as ftying by individuals, including 
farmers and ranchers, on personal business. 

• Includes contract, charter, industria! and commercial agricultural ftying. 
• Testing, experimental, ferrying, etc. 
" Less than 'h of 1 percent. 
• Data estimated from trend since no formal survey was conducted for this year. 
NOTE: This table excludes all aircraft operated by the scheduled airlines. Data for war years 

are not available. 
Source: 27 
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PuBLIC AmPORTS BY LENGTH oF RuNWAY AND REGION, JANUARY 1, 1958 

Airports by Length of Runway 
(in feet) 

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

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

TOTAL ............. 3,195 1,363 397 467 265 387 118 198 
-- --------------

New England •.•••• 131 64 4 28 12 11 2 10 
Middle Atlantic ••••• 280 170 40 26 14 20 2 8 
East North Central.. 510 277 84 74 23 31 6 15 
West North Central. 145 54 21 28 12 20 2 8 
South Atlantic •••.•• 377 127 48 69 49 47 19 18 
East South Central. . 354 58 40 56 47 70 40 43 
West South Central . 503 265 76 69 26 31 12 24 
Mountain .....•..•. 362 121 40 47 38 85 6 25 
Pacific •...•••••••• 347 143 35 38 30 51 22 28 
Other •.•.•....•... 186 84 9 32 14 21 7 19 

Source: 27 

. CERTIFICATED CIVIL PILOTS, STUDENT PILOTS AND FLYING SCHOOLS, 1927 TO DATE 

Certificated Airplane Pilots 
As of De-
cember 31 

TOTAL Airline Commercial Private 
PILOTS Transport 

1927 1,572 .. N.A. N.A. 
1930 15,280 .. 7,843 7,433 
1935 14,805 736 7,362 6,707 
1940 69,829 1,431 18,791 49,607 
1945 296,895 5,815 162,873 128,207 

1951 580,574 10,813 197,900 371,861 
1952 581,218 11,357 193,575 376,286 
1953 585,974 12,757 195,363 377,854 
1954 613,695 13,341 201,441 398,913 
1955 643,201 13,700 211,142 418,359 
1956 669,079 15,295 221,096 432,688 
1957 702,519 16,900 237,149 448,470 

N.A.-Not available. 
"Airline Transport Rating became effective May 5, 1982. 
Sources: 3. 27 

Student Certified 
Pilot Civil 

Approvals Flying 
During Schools 
Year 

545 -
18,398 39 
14,572 24 

110,938 749 
77,188 964 

45,003 1,625 
30,537 1,280 
37,397 1,093 
43,393 1,035 
44,354 902 
45,036 809 
76,850 814 
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LANDING AIDS TO AIR NAVIGATION, 1941 TO DATE 

December 31 Instrument Precision Airport Surveillance 
Landing Systems Approach Radar Radar 

1941 1 - -
1946 31 - -
1951 97 

.. 
10 10 

1952 120 10 10 
1953 143 10 17 
1954 153 10 28 
1955 157 10 31 
1956 160 10 40 
1957 165 10 42 
1958 171 10 47 

Source: 27 

AIDS TO AIR NAVIGATION, 1926 TO DATE 

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

Dec. tional muni- tion 
31 Low and Very Low and Very Radio cations Tow-

Medium High Medium High Bea- Airport Airway Sys- ers 
Fre- Fre- Fre- Fre- cons Towers Centers terns 

quency quency quency quency 
-- --

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

1951 74,424 - 375 385 152 157 31 427 34 
1953 72,097 54,490 368 392 181 115 31 395 53 
1954 69,359 64,995 346 403 170 104 31 376 70 
1955 67,770 81,209 344 424 175 100 31 364 75 
1956 67,783 90,268 342 441 180 103 32 358 79 
1957 64,817 104,484 332 486 185 110 33 356 81 
1958 57,705 124,870 329 556 191 N.A. N.A. N.A. N.A. 

Sources: 3. 27 



Helicopters 

The Yersatile flight characteristics of the heli copter \Yhich have made 
it an exceptionally useful vehicle have been furth er augmented by t wo 
s ig nificant breakthroughs during the past ~'ear. 

F irst is the hi~·hly successful adaptation of the turbin e engine, with 
accompanying r eductions in direc t operating costs, improvements in 
noise problems, and other benefits r elat ing to maintenance and opera­
tions. In short-haul transport helicopter service, the lighter-weight 
tu rbin e power plant will permit a 40 per cent increase in payload within 
a J 00-mile r ange ; a nd direct seat-m ile operating cost will be r edu ced 
approx imately as mu ch as 50 per cen t. Turbine-power ed heli eopters a re 
in eivil and military operation today. 

The second major breakthrough is ' 'all-visibili ty instnun en t flight , ' ' 
the r esult of improved stabili ty a nd inst rumentation. ·vhth the develop­
ment and refinement of electronic automatic stabilization systems for 
helicopters, its in stru ment flight potentialiti es took a Yast step forwa rd. 

An antisubmarine helicopter r ecently put into produetion for the 
Navy by one mannfact urer demonstrates the substantial p rogress made 
in in.strnmc>nt opPnt.tions. 'l'his helicopte r, in add ition to being f ull y 
l'Hpable of po int-to-point instrument fli ght , can automat icall y fly to a 
prw letennin ecl point and there howr at a predetermined alti tude. 
Instruments a nd equipm ent inrlncle a Do pplrr groundspeed sensing 

97 
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PRODUCTION OF COMMERCIAL HELICOPTERS 

(Number of Helicopters) 
1953 to Date 

Company 
and 1953 1954 1955 1956 

Helicopter 

TOTAL 111 131 146 268 

Bell 
47 Series ........... 59 68 84 111 

Hiller 
12B ............... 34 20 16 -
12C .......... ····· - - - 21 
12E ............... - - - -

Republic Alouette ..... - - - -

Sikorsky 
S-55 ............... 18 43 41 52 
S-58 ............... - - 5 55 

Vertol 
H-21 .............. - - - 29 
V-44 ............... - - - -

Source: 1 

1957 1958 

311 200 

132 99 

- -
21 12 
- 4 

- 5 

38 11 
60 22 

60 35 
- 12 

unit, automatic engine speed controls, new radar altitude measuring 
equipment, and a "hover coupler" for automatic hovering. 

One electronic stabilization system, which provides complete auto­
matic stabilization used continuously throughout the flight of the heli­
copter, was certificated within the past year by the Federal Aviation 
Agency for use in commercial helicopters. 

The Federal Aviation Agency is currently sponsoring an experiment 
with a navigation system in New York in cooperation with New York 
Airways and the New York Port Authority. The experiment involves 
the use of New York Airways scheduled helicopter operations. This pro­
gram was designed to assist in the development of air traffic control 
techniques, reduce enroute minimums and thereby increase schedule 
regularity and reliability, establish precise flight tracks and optimum 
operation over densely populated areas. A further tentative program is 
being scheduled by FAA for this fall in the form of an all-weather test 
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proj ec t, designed to p t·o,·ide operating data and experi ence of a r egularly 
scheduled all-"·eather helicopter operat ion u sing military helicopters. 

In the last t\\'o years, total military helicopter flight hours increased 
61 p er cent from 550,000 in Fiscal Year 1956 to 886,000 hours in Fiscal 
Year 1958. The military service: continue to expand the use of the 
helicopter beyond its proven role as a transport and r e ·cue vehicle. It 
is utilized in a variety of unique tasks; such as :fire :fighting, antisub­
marine warfare, missile and rocket transport, and combat r econnaissance. 
rrh e strong support given th e heli copter by th e mi litary forces has pro­
vided the basis for th e development of a substantial conunercial market. 
The great variety of essential services the helicopter performs for the 
arm ed services has served to draw the attention of commer cial users 
who can apply the helicopter's adaptability to civil needs. 

During 1958, more than 30 new commer cial helicopter services \Yer e 
organ ized. There are now approximately 150 commercial helicopter 
operator: in the United States and Can ada. These companies operate 
more than 540 helicopters-ranging in size from 3 to 15 p laces. 'l'his 
r epresents a 41.4 per cent incr ease in the number of operators and a 
15 per cent incr ease in the number of helicopters as compared " ·ith 1957. 

In addition to these commercial oper ators and the three scheduled 
heli copter airlines (Los Angeles Air\\'ays, Inc., Chicago H elicopter Air­
ways, In c., and New York Airways, Inc.) more th an 75 corporations are 
now operating helicopters as executive t ransports. There are at least 19 
State and P ederal agencies whi ch own and operate more than 35 heli­
copters. Many of these helicopters were obtained under the Civil Defense 
matching funds program. Civil Defense "·ill pay for hal£ the cost of a 
helicopter under an agreement "·ith th e states with the proviso that the 
helicopter will be avai lable on a standby basis to CiYil Defense for 
r escues or in cases of local disaster. 
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SALES AND BACKLOG OF SIX MAJOR HELICOPTER MANUFACTURI!:RS 

1954 TO DATE 

(Millions of Dollars) 

Year TOTAL 

Sales 
1954 $307.4 
1955 333.5 
1956 337.0 
1957 326.6 
1958 295.0 

Backlog 
December 31 

1954 $677.8 
1955 540.1 
1956 446.6 
1957 281.1 
1958 222.4 

o Includes spare parts, subcontracts, etc. 
Source: 1 

Military 

$202.6 
260.1 
283.6 
248.5 
243.1 

$584.3 
469.0 
379.7 
251.5 
210.4 

Civil" 

$104.8 
73.4 
53.4 
78.1 
51.9 

$ 93.5 
71.1 
66.9 
29.5 
12.0 

During the past year, the three scheduled helicopter airlines set a 
new record in the number of passengers carried, which totaled 232,000, 
as compared to 152,000 in 1957. 

Today, U.S.-built helicopters are operating in all the states and in 
57 foreign countries. 

The Federal Aviation Agency advises that on January 1, 1953, there 
were approximately 2,000 civilian helicopter pilots in the United States. 
Five years later, as of January 1, 1958, there were 5,565. The number 
of military pilots is not available. 

The civil helicopter fleet offers a myriad of services to communities. 
Th " · t · " " k at he " f t ffi d ey serve as air axis, as s yw c rs or ra c epartments, as 
"flying cranes" for construction companies, as "tractors" on the farm 

' 



HELICOPTERS 101 

as ''trucks'' in haulinl! prodtwts ranginl! from perishables to heavy 
Pquipnwnt and as'' aerial ambulances,'' as well all playing the key role in 
rescue operations under conditions in which the 'copter is the only guard 
between life and death. 

The expanding use of these civilian helicopters focuses the need for 
city-center and suburban heliports. In this connection, the Helicopter 
Council of the Aerospace Inchtstries Association published a Heliport 
Design Guide for charter and private operations to aid city planners in 
the selection of lu•liport sites. The Council distributed 10,000 copies of 
this 12-pag·e Guide to members of The American Society of Planning 
Officials, the Urban Land Institute, the National Association of State 
Aviation Officials, the American Association of Airport Executives and 
other groups and individuals concerned with planning aviation facilities 
for their communities. 

The formation of an official industry-FAA Heliport ·working Group 
was still another indication of expanding helicopter service in the coun­
try and the critical need for heliports. This Working Group was assigned 
the task of drafting an official heliport criterion. To assist in this project, 
the Helicopter Council arranged plant visits to a number of member 
plants selected by the FAA. Associations represented in the industry 

Avail-
Passen- able 

Year gers Ton-
Carried Miles 

Flown 

1948 - 108 
1950 - 189 
1952 - 181 
1953 1 350 
1954 9 388 

1955 28 434 
1956 62 567 
1957 148 1,497 
1958 228 1,397 

Source: 4 

HELICOPTER SCHEDULED AIRLINES 

Available Service and Utilization 
1948 TO DATE 

(In Thousands) 

Reve- Ton-
Reve-

Avail-
Mile 

nne 
able nne Passen-

Ton- Load ger Seat-
MUes Factor Miles Miles 
Flown Percent Flown Flown 

28 25.93 - -
63 33.33 - -
75 41.44 - -

129 36.86 26 191 
152 39.18 183 716 

195 44.93 628 1,708 
277 49.03 1,588 3,561 
450 42.61 3,273 8,049 
598 36.95 4,885 11,419 

Passen- Reve-
ger nne 

Load Plane-
Factor Miles 
Percent Flown 

- 284 
- 668 
- 631 

13.61 1,006 
25.58 1,071 

36.77 1,148 
44.59 1,315 
40.66 1,604 
42.78 1,675 
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group were: Air Line Pilots Associat ion, .Airport Operators Coulll:il, . \ ir 
Transport Associat ion , Aircraft Industries Assoeiation and the J\nwrica ll 
Association of Airport Executives. 

Hi ghlighting ill er e<:t.-; ing public suppor t fo 1· a progra m to expand 
development of hel icopter service and eliminate undue rest rictions ap­
plicable only to fixed-wing aircraft, The American L egion at its 1958 
national convention, in an official r esolution, stated that ''the tremen­
dous potential of the helicopter, our most versatile vehicle, will not be 
realized until we eliminate any and all administrative and regulatory 
roadblocks to its operation." It urged the local Posts to strive for and 
support the adoption of local ordinances and regulations which ·will 
allow the helicopter to serve th e community without undue r estrictions. 
It pointed out the usefulness of the hel icopter "as a scheduled carrier 
of passengers, mail and car go, an aerial bus or t axi, an efner g·ency r escue 
vehicle and as a workhorse in a variety of tasks for both Government 
and private industry. '' 

Yea r TOTAL 

1948 28 
1950 63 
1952 75 
1953 129 
1954 152 

1955 195 
1956 277 
1957 448 
1958 598 

Source: 4 

HELICOPTER ScHEDULED Amr"rNES 
Revenue Ton-Mile Traffic Carried 

1948 TO DATE 
(In Thousands) 

I 
Passenger u. s. 

Express Freight Ton-Miles Mail 

- 28 - -
- 63 - -
- 75 - -

2 123 - 2 
17 115 13 5 

60 96 31 5 
149 89 31 7 
311 92 33 8 
465 84 34 

I 
6 

I 

Excess Charter 
Baggage F lights 

- -
- -
- -

2 -

2 -

3 -
1 
l 
3 - · 



HELICOPTERS 

}If~LICOI'T~:HS 1:\" PHODUCTIOX AXD DEVELOPlllBNT, 1959 

Symbol of Ci\"il Num- Useful Range, 

Company Military Design a- ber Horse Load Nauti-

Services tion a Places Power Pounds cal 
Miles 

---
Bell H-13H, Army 47G-2 .. 3 250 886 238 

- 47H-1 3 200 851 211 
HUL-l, Navy 47J 4 250 1,235 200 
HTL-7, Navy 47K 2 250 649 198 
HU-1, Army, 

Air Force 204° 6 825 1,900 210 
XV-3, Army, 

Air Force R. & DC 2 450 1,210 408 
Brantley - B-2 2 180 420E 
Cessna YH-41, Army, 

Air Force CH-IC 4 270 1,050 290 
Gyrodyne XR.ON-1, Navy, 

Marines - 1 62 280 52 
Hiller H-23D, Army 12D 3 250 928 170 

- 12E 3 310 1,000 162 
XROE-1, Navy R.otorcycle 1 45 256 31 
X-18, Air R&D 

Force Tiltwing 
Hughes YH0-2HU, 

Army - 2 180 635 150 
Kaman {H43-A AF 

HOK, Marines K-600 5 600 2,000 220 HUK, Navy 
H43-B, Air 

Force K 600-3 8 .860 3,052 228 
HU2K, Navy - 1,024 
K16B R&D 1,025 

(twin-
engine) 

K17 - 2 400 772 70 
McDonnell - XV-1 4 525 1,228 

- 120 1 2,550 85 
Omega - BS-12 5 210 ea, 1,400E 165E 

(twin) 
Republic - Alouette II 5 400 1,400 375 

YH0-1, Army Djiim 2 230 882 120 
Sikorsky Various- S-55 10 600- 2,250 350 

Army, Air Series 700 
Force, Navy, 
Marines r37A,A.my 

HR.2S-1, S-56 36 4,200 10,310 121 Marines 
HR.2S-1W, (twin-

Navy engine) 

Various-
Army, 
Navy, S-!iS 18 l,fi~5 5,370 302 
Marines, 
C'onRt Guanl 

- H-02 R & D 10 1,024 ~,950 ~02 

- S-fill 2 2,100 12,200 
(twin-
pngine) 

( Continuecl on next page) 
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Maxi­
mum 
Speed 

M.P.H. r 

100 
98 

105 
103 

142 

184 
100E 

122 

68 
93 
95 
66 

90 

108 

113 

250 

80 
200 
136 
103E 

122 
81 

101-
112 

l30 

123 

117 
130 
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HELICOPTERS IN PRODUCTION AND DEVELOPMENT, 1959-Continued 

Vertol H-21B, Air 
Foree 

H-21C, Coast 
Guard 

YHC-1-107 
UZ-2-76 

E-Estimate 
•If certificated by F.A.A. 
bCertificate pending 
•Convertiplane 
Source: 1 

-

44 

R&D 
R&D 

22 1,425 4,730 

15- 1,425 5,360 
19 

25 
2 

U. 8. EXPORTS OF CIVIL HELICOPTERS 

1948 TO DATE 

115 

125 

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 
1955 66 4,165 
1956 55 3,658 
1957 104 11,907 
1958 67 9,564 

Source: 16 

I 
1 



.Airlines and 
Transportation 

The progr ess of t he United States dom estic and international ai rlines 
in the last two decades has come about by a fru itful blend of cooperation 
and competition. Cooperat~on, that is, of th e airline industry and the 
a ircraft manufacturing- i ndustry, in areas such as safety deYelopment, 
improYement of oper ation al t echni ques, and in techni<1ues design ed to 
make thin gs more conYeni ent for t he passenger or . hippet·. Competit ion, 
of a particular intense vari ety, is carri ed on i n matte rs of market clewl­
opm ent a mong th e a i1: carri ers. 

Th e Cong ress, " ·hen it adopted th e C iYil \ r ronantics Act i n 1038-
a nd r nar tt•cl th r F' P<lrml J\ viat ion J\ ct of ] !)58-and dirPL"tecl the GoYr rn­
nH•nt tO j)I"Ontoh• tlt r SO li Ill] PC'O IIOIIl i<· ci!>n•]OpiiH'nt· of thP a ir t ranspOI' t 
indttstT)', ]pg·islat·Pc] wist>l y a nd "·1·11. 'l'lt <· l'ntiH<' prog'I'<'Ss in t li P pnblie 
inh•t·est tllm d<•p t• nds upon tlt P abilit y ol' th e itHlnstry a nd th<• Cio \' C' I'n­
UH' nt to \\"lll ' k tog·r· tlt Pt' dfrl' tin' ly in apply in g this r:o ng- r rssional nw ntl ate. 

105 
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Despite the continually upward spiraling of costs over the last 20 
years the scheduled air carrier s of the U.S. are now offering the public 
a fare level only 3.2 per cent greater than the 1939 level. 

During thi s time, the airlines have greatly expanded their usefulness 
by adding most U. S . cities to their network, carrying more passengers, 
more freight and increasing their service to the U.S. Post Office D epart­
ment. 

Contribution of the U.S. airlines to the national defense h as also 
incr eased. Today, more than 300 long-range, four-engine aircraft ar e 
available to the D epartment of D efense on , 36 hours' noti ce fo r a irlift 
in the event of a national emergency. 

Last y ear, the first U.S. commer cial pure j et p lanes went into sch ed­
ul ed operation. The speed of the new planes, the comfort they ·will afford 
passenger s, the almost-revolutionary changes that will improve t he lot 
of the traYeler , shipper and postal user, are but a few of the major 
benefits. 

This age means bus in ess, not only in term s of th e multibillion dollar 
innstment t hat will go into t he planes and t he supporting equipment 
right now, but more importantly, in the years to come. 

H ere is how th e invrstrn ent made b.v th e nation's airlin es ·will be 

appor1ioJH' <l: 
$2,:)00,000,000 for II <'\\ ' ai n· raft, along with spare pa !'Is a nd en gin es. 
$250,000 ,000 fo r s11p portin g g ronml f'qn ipm r JJt·, hnng-nrs, m nintr nan re 

ba.srs l'!nd other eq ni pmcnt. 
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$220,000,000 to be spent by others for facilities, but to be taken over, 
and paid for, by the airlines. 
The investment for 1959 alone compares favorably with the capital 

expenditures of basic manufacturing industries. 
The overall importance of the investment to the general economy 

promises to have a far greater, and more lasting, benefit in the long 
run than the temporary pun-ip-primiug effect of the aircraft orders. 

The investment is radiating out into the nation's economy, creating 
more jobs, and making existing jobs more secure, by the need to: (1) 
supply the airline orders; and (2) maintain this enormous fleet when it 
is delivered and in scheduled service. 

The airlines are good customers of more than 10,000 different con­
cerns who supply the more than 100,000 different items that carriers 
need. 

Company 
and 

Aircraft 

TOTAL0 

Boeing 
707 

Convair 
340 
440 

Douglas 
DC-6 
DC-7 

Fairchild 
F-27 

Lockheed 
1049 
1649 
Electra 

SHIPMENTS OF COMMERCIAL TRANSPORT AIRCRAFT 

1953 TO DATE 
(Fixed Wing-Multiple Engine) 

I 
I 

1953 1954 1955 1956 1957 

209 191 113 206 323 

- - - - -

101 61 14 - -
- - - 57 79 

69 41 14 39 44 
11 48 30 67 123 

- - - - -

28 41 55 43 42 
- - - - 35 
- - - - -

1958 

216 

7 

-
21 

65 
57 

25 

21 
8 

12 

a Commercial transport totals differ from FAA totals for "transports" because they exclude 
executive and other transports for other tbnn commercial use. 

Source: 1 



108 AVIATION FACTS AND FIGURES, 1959 

U. S. ScHEDULED AIRLINES-AIRCRAFT IN SERVICE BY MAKE AND 1\IonEL 
AS OF DECEMBER :n 

Aircraft Make 
and Model 

Bell 
B47D,G 

Boeing 
247D 
307 
377 

Convair 
240 
340 
440 

Curtiss 
C-46 

Douglas 
DC-3, 3S 
DC-4 
DC-6,A,B 
DC-7 

Fairchild 
F-27 

Lockheed 
10 
18 
IA9 
749 
1049 
1649 

Martin 
2-0-2 
4-0-4 

Sikorsky 
S51 
S55 
S58 

Vertol 
V44B 

Vickers 
700 Series 
800 Series 

TOTAL 

Domestic International a 

Ai~craft Make 
1941 1955 1956 1957 L958 and Model 1941 1955 1956 
-------- ----

.. 7 7 6 6 
Boeing 

27 .. .. .. .. 307 3 .. . . 
5 . . .. .. .. 314 8 .. .. .. 10 9 9 9 377 .. 26 25 

707 . . . . . . .. 93 95 99 76 Convair .. 123 123 134 133 240 .. 5 5 .. . . 19 31 31 

.. . . 3 7 7 

280 301 321 312 307 Douglas .. 100 75 39 31 DC-2 3 . . . . .. 190 218 267 271 DC-3 45 18 15 .. 77 99 169 214 DC-4 .. 28 40 
DC-6A,B .. 60 70 

10 DC-7 .. 5 33 
Grumman 

G-21 .. . . . . 
16 . . . . .. .. 
13 9 10 10 7 Lockheed 
.. 44 50 59 53 10 2 . . .. .. 58 58 57 56 18 3 .. .. .. 61 73 81 89 L49 .. 5 6 .. . . . . 25 29 1049 .. . . 2 

.. 19 23 25 26 

.. 100 97 85 95 
Martin .. 2 2 2 2 130 1 .. . . .. 10 8 12 6 

.. . . 3 6 5 Sikorsky 
S42B 4 .. . . . . . . . . . . 5 S43 1 . . .. 

.. 8 54 59 65 

.. . . . . . . 15 
------ - --

341 1212 1347 149 41546 70 147 196 

(Continued on next page) 

1957 

--

.. . . 
24 
.. 
] 

. . 
10 
28 
68 
38 

1 

. . 

. . . . 

. . 

. . 

. . . . 

-
170 

195S 
--

. . 

. . 
')'> _.., 

6 

. . 

. . 
2 
8 
3 

8 
7 
3 
8 

. . 

18. 5 
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U. S. SCHEDULED AIRLINES-AIRCRAFT IN SERVICE BY MAKE AND MODEL­

Continued 
-

Domestic Internationalm 

Aircrnft :\Inkt> 
1941 1955 1956 

Aircraft Make 
ancl :\Iodel 1957 1958 and Model 1941 1955 

------ ----
Fixt>d Wing 

4-engine 
turbojet .. . . . . . . . . . . . . 

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

2-engine 
turboprop .. . . . . . . 10 . . . . 

4-engine 
piston 5 540 582 706 752 16 124 

2-engine 
piston 336 645 691 703 682 54 23 

Helicopter 
Piston 

engine .. 19 20 26 22 . . . . 
'' Ext•ludes certnin nircrnft in both domestic nnd internntionul operations. 
Source: 2i 

1956 

--

. . 

. . 

. . 

176 

20 

. . 

1957 1958 

----

. . 6 

. . . . 

. . . . 
158 171 

12 8 

. . . . 

Last year airline spending reached an all-time peak when they re­
invested into the U.S. economy more than two billion dollars among 
suppliers, employees and, through taxes, to Federal, state and local 
agencies. 

·wages and salaries of airlines reached $834 million in 1957, and 
increased further in l!J58. 

Financially, 1958 was the same kind of frustrating year that the 
air transport industry had experienced in 1957; record-breaking reve­
nues, all-time highs in traffic, but, when all the bills were paid, a net 
profit that remained at a criticall~r low lewl. 

Generally, airline traffic showed an increase over 1957. The domestic 
airlines-compared with tlwir public transportation competitors, the 
railroads and the buses-more than lH>ld their own. vVhile the airlines 
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maintained their 1957 level, the railroads' passenger traffic dropped 14 
per cent and the buses dropped two per cent. 

Mail reached new highs with a 165,000,000 ton-mile haul in the year 
ending June 30, 1958. Cargo ton-miles showed a drop, due to the cessa­
tion of common carriage by one of the major all-cargo carriers. 

While the total amount of aid that has been given to the domestic 
airlines since 1938 is small in relation to many other support programs 
of the United States Government, the country has benefited from the 
investment in an actual return that now approaches the billion dollar 
mark. 

SUMMARY OF u. s. AIR TRAFFIC TRENDS, 1948 TO DATE 

Year Domestic Local Inter- Terri-
Ending TOTAL8 Trunk Service national torial and Other 
June30 Lines Carriers Carriers Alaska Carriers 

Revenue Passenger-Miles 
(Millions) 

1948 7,913 5,931 64 1,868 N.A. .... 
1953 18,465 13,398 371 3,261 113 1,322 
1956 27,186 20,460 585 4,801 130 1,210 
1957 30,323 23,049 688 5,522 147 917 
1958 32,276 24,599 787 5,920 152 818 

Cargo Ton-Miles 
(Millions) 

1948 137 89 • 46 N.A. .... 
1953 452 182 2 89 3 176 
1956 598 248 3 115 5 229 
1957 692 286 4 133 6 263 
1958 652 290 4 141 6 211 

Mail Ton-Miles 
(Millions) 

1948 50 36 • 14 N.A. .... 
1953 95 69 1 23 2 .... 
1956 147 89 1 55 1 1 
1957 158 95 2 57 2 2 
195R 165 100 2 60 2 1 

N.A.-Not available. 
6 "Total" may exceed the listecl components been use subtotals for "Not Available" items mny 

be included. 
• Less than one·half million. 
Source: 18 
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DOMESTIC SCHEDULED AIRLINES-OPERATORS, EQUIPMENT, AND SPEED 

1926 TO DATE 

As.of 
December Operat ors 

31 

1926 13 
1930 43 
1935 26 
1940 19 
1945 20 

1950 38 
1951 38 
1952 35 
1953 32 
1954 32 

1955 31 
1956 30 
1957 30 
1958 30 

N .A.- Not av•ulable. 
E Estimate. 
Source : 2 7 

Aircraft Average 
in Available 

Service Seats 

N.A. N.A. 
497 N.A. 
363 10.33 
369 16.54 
421 19.68 

960 37.47 
981 39.55 

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

1,212 51.62 
1,347 52.43 
1,494 53 .99 
1,546 55.79 

P assenger 
Fatalities 

Route Average per 100 
Mileage Speed , 1\lillion 

Operated M .P .H. P assenger-
Miles 
Flown 

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

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

78,294 205.8 o.l 

78,992 209.0 0.16 

84,189 212.6 o.6 
o.l 

88,325 216.1 :N.A. 
89,747 219.6 L----

. . 1· e reve-
b "d t f l 1 •]) l" JU Su s1 Y now acconn s or on Y 2.2 per cent of t he tot a.· '

0 
the local 

nues. 'rhe greater part of th e Goverument a iel today goes t . nmities . 
. l " . d t . Jl r conJD service a11· mes m or er o gua ra n tee air service to sJna e 

1 
helicopter 

Other su bsiclv payments go to help develop the experinJenta. ~ 
11

at
1
· 
0

,.
1
al 

· • • • • " •11 taul ' ' c. 

service m three cities, for Alaslmn a irlines, and to 1~1 a1 is now r ece\v-
interest routes in Latin America. No domestic trunl;: ]Ine 
ing subsidy. 
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U. S. INTERNATIONAL SCHEDULED AIRLINES-OPERATORS, 
EQUIPMENT, SPEED, 1928 TO DATE. 

As of 
December Operators 

31 

1928 1 
1930 3 
1935 2 
1940 3 
1945 4 

1950 12 
1951 12 
1952 13 
1953 14 
1954 15 

1955 15 
1956 13 
1957 14 
1958 15 

E Estimate. 
N.A.-Not available. 
Source: 27 

Aircraft 
in 

Service 

57 
103 
101 

68 
97 

160 
140 
148 
161 
161 

147 
196 
170 
171 

Average Route Miles Average 
Available Operated Speed 

Seats (thousands) M.P.H. 

N.A. N.A. N.A. 
N.A. 19.2 N.A. 
N.A. 31.3 N.A. 
18.3 52.3 N.A. 
18.9 38.9 150.7 

41.0 106.4 218.4 
46.4 108.8 223.5 
49.1 110.5 226.8 
52.3 112.3 229.9 
56.9 111.8 N.A. 

57.03 114.0 245.4 
59.03 113.7 249.1 
61.88 133.9 254.0 
64.35 138.8 257.8 

Passenger 
Fatalities 
per100 
Million 

Passenger-
Miles 
Flown 

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

3.7 

2.1 
1.1 
3.0 
0.1 

N.A. 

0.4 
0.19 
0.6 

N.A. 

The airspace-that rapidly dwindling natural, and public, resource 
-has now for the first time been placed under single, and unified, man­
agement. The management is the Federal Aviation Agency. 

The Air Force estimates that the military planes fly about ten million 
hours a year-within the continental U.S. The general aviation planes 
fly about 111;2 million hours a year and the airlines about 3.9 million 

hours. 
Complicating the problem of allocation is the fact that not all of the 

navio·able airspa<'e can be used. Areas around radio-TV towers and tall 
b 'ld..... and o,·er natural preservrs are closed off to all kinds of flyin(J' UI 1nrrs ..,. 
AI ,... , 130 000 square miles over the continental U.S. are closed off so som..-. · • 
to n~nmilitarY flying. 

The P.nd result of the planning on the part of the airlines and the 
Govern t with the eooperation of the other users, the military and men, . . 
general aviation, has as 1ts ultimate goal, safety. 
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T he safet ,\· n 'eord of t he a irli nes has demonst ra ted the wisdom of 
adnttll '<'d pl a nnin g-, as wl' II as th r ttt a nnfadurers' ceaseless search for 
<'quipttt l' ut· a nd dPYi t: L's th a t \rill ma ke fl ,\· itt g safe r today than it \ras 
yPstL' t·day. 

The l'l'l:o r cl : in th e last seYen yea rs, t he domest ic scheduled airlines 
han had a safety rate of lrss t ha n one fa tali ty fo r every one hun ch·ed 
111 ill ion passenger mil es. 

Domesti c scheduled airl in es fl ew a total of 25.3 billion r en nue passen­
ge r miles itt 1958, almost exact !,\· t he same as in 1957. Passenger load 
fadors, a n index sho,ring t he actual use of aYail a.ble ·eat miles, cont inu ed 
to d rop . It reached 59.43 per cent in 1958, haYi ng been 60.83 pee cen t in 

'f he average length of a t ri p on a domestic sched uled airline h as 
r emained alm ost the sam e onr the las t fiye year s, abou t 520 miles. 

1957 a nd 63.37 per cen t in 1956. ( 

I 

\ 

\ 
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Trunk line jet programming indicates that a total of 62 pure-jet and 
185 prop-jet airliners will have been delivered by the end of 1959. 

The fastest service in international airline history was introduced 
in 1958, but U.S.-flag airlines saw their share of the total market continue 
to shrink. Two-thirds of the increased air travel between the U.S. and 
foreign countries was secured by foreign-flag airlines. 

It was a record year for traffic. U.S.-flag airlines flew an all-time 

DoMESTIC AIRMAIL RATES, SINCE 1918 

Effective Date Rate Note 

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

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

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

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

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

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

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

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

3¢ mail between selected points. 
1958, Aug. 1 .••.. 7¢ per ounce or fraction Airlift of 4¢ .nail on "space 

5¢ per postal eard or post available" basis between se-
rard fn.r>tpd points. 

Sources: 3, 46 



AIRLINES AXD TRANSPORTATION 

EMPLOYliiENT, WAGES, AND AVERAGE ANNUAL EARNINGS IN •r HE 
'l'HA NSPOHTA'riON !NDUSTH¥, 1957 

Air 
Trans- High-

ALL porta- way 
ALL T RANS-. tion Rail- Trans-

INDUSTRY PORTA- (Com- roads porta-
TION mon tion 

Car-
rier ) 

-
Full-Time Equivalent 

Employees (Thous-
ands) . . . .. . .. . ... . .. .56,544 2,657 145 1,117 1,038 

Wages and Salaries 
(Million D ollars) .. .. . $238,120 $13,939 $834 $6,057 $5,059 

Average A nnual E arn -
ings p er Full Time 
E mployee . . ... .. .•• $4,211 $5,2±6 $5,752 $5,423 $4,874 

Source: 7 

115 

W ater, 
Pipe-
lbe. 
and 

Other 
Trans-
porta-

t ion 

357 

$1,921 

$5,572 

high of 6.0 bill ion r evenue passenger mi les, up 3.9 % from the previous 
record total of 5.8 billion in 1957. Cargo ton-miles r eached a new high 
of 141 million for an incr ease of 6.0% OYer 1957. 

The gap betwee n a ir and sra tnweler" '\YidE' ned '\Yith air traffic 
accounting for 60 per cent of the total U .S .jforeign market. But 
increased competition from foreign-fla g airl ines '\n1s evident as those 
ca rriers, for the first time, cal'l'ied more passe ngers to and from the 
U.S . than all steamship companies combined, increased their share of the 
total U.S.jforeign air market to 40% and, in such vital areas as th e 
North Atlantic, widened their share to 59 % by year end. 

T he local airline service pattern co ntinues to E'Xpand r apidly. These 



116 AVIATION FACTS AND FIGURES, 1959 

DoMESTIC ScHEDULED AIRLINE&::-PAssENGER SERVICE, 1926 TO DATE 

Passengers 
Carried" 

Year (Thou-
sands) 

1926 5.8 
1930 384.5 
1935 678.5 
1940 2,802.8 
1945 6,476.3 
1950 17,343.7 

1951 22,652.2 
1952 25,009.8 
1953 28,721.0 
1954 32,343.0 
1955 38,026.0 
1956 41,738.0 
1957 48,563.6. 
1958 48,13o.o• 

E Estima.te. 
N.A.-Not ava.ila.ble. 

Passenger 
Seat-
Miles 
Flown 

(Millions) 

N.A. 
N.A. 

577.7 
1,817.1 
3,815.6 

13,064.5 

15,565.7 
19,098.0 
23,263.2 
26,851.4 
31,299.0 
35,285.7 
41,653.2 
42,643.0 

Average 
Revenue Revenue Passenger Average 

Passenger- Passenger Revenue Length 
Miles Load per of Trip 

Flown6 Factor Passenger- (Miles) 
(Millions) (Percent) Mile 

(Cents) 

1.0 N.A. N.A. N.A. 
85.1 N.A. 8.3 221 

316.3 N.A. 5.7 415 
1,052.2 57.90 5.1 375 
3,362.5 88.12 5.0 511 
8,002.8 61.26 6.6 461 

10,566.2 67.88 5.6 466 
12,528.3 65.60 5.6 501 
14,760.3 63.45 5.5 514 
16,768.7 62.45 5.4 518 
19,819.0 62.29 5.3 521 
22,361.8 63.37 5.3 536 
25,339.6 60.83 5.3 522 
25,343.4 59.43 N.A. 527 

11 1936·1934: Duplica.ted revenue and nonrevenue pa.ssengers. 1935·1941: Duplicated revenue 
pa.ssengers. 1943 to da.te: Unduplica.ted revenue passengers. 

t 1926·1986: Includes nonrevenue passenger-miles. 
c Enplaned pasengers. These figures are not comparable to those for previous years. 
Source: 27 

carrit-rs increased their revenue passeng-er miles by 14.4 per ct>nt in the 
year ending Junt> 30, 1958, compared with the preceding year. 

The number of cities served by local carriers increased from 468 to 
516 at the end of the year. It is sig·nificant that 28!-J of those communities 
would otherwise be without scheduled airline passeng·er, mail and freight 
service. 

During· 1958, tlw sehc>du!Pd hc>li<·opteJ· <·anh•rs <·ontimwd tlwir up­
ward traffip trt>ud rc>gistPrPd so nutrkerlly tlw previous yc>ar. 

Revc>nue ton-milc>s, the on•rall indi<·atoJ• of activity, wet·e up :{2.9 
per cent for the year, from 450,000 to 598,000, a new high. 
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U. 8. INTERNATIONAL SCHEDULED AIRLINES-PASSENGER SERVICE 
1930 TO DATE 

Passengers 
Carrieda 

Year (Thou-
sands) 

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

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

1956 3,949.0 
1957 4,422.2c 
1958 4,594.1' 

E Estimate. 
N.A.-Not available. 

Passenger 
Seat-
Miles 
Flown 

(Millions) 

N.A. 
N.A. 
175.5 
583.4 

3,695.4 

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

8,104.7 
9,076.4 

10,108.2 

Average 
Revenue Revenue Passenger 

Passenger- Passenger Revenue 
Miles Load per 

Flownb Factor Passenger 
(Millions) (Percent) Mile 

(Cents) .. 

18.6 N.A. N.A. 
46.0 N.A. N.A. 
99.8 56.88 8.83 

448.0 76.78 8.67 
2,206.4 59.71 7.28 

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

5,126.1 63.25 6.70 
5,769.5 63.57 6.66 
5,992.3 59.81 N.A. 

a 1930·1946: Total passengers; 1947 to date; Revenue passengers only. 
• 1980·1937: Total passenger-miles; 1938 to date: Revenue passenger-miles. 

Average 
Length 
of Trip 
(Miles) 

464 
381 
614 
942 

1,316 

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

1,298 
1,305 
1,304 

c l~nplnned pnsengl'rs. These figures nre not t•ompurnble to those for previous yenrs. 
Source: 27 

'l'he helicopter lines carried 228,000 passeng·ers during the year, a 
54.1 per cent increase over the previous year. The passenger mile figure 
was up, too, during 1958. The lines operated 4,885,000 passenger miles, 
a 49.3 per cent gain over the year before. 

Available ton-miles were at a new peak. The helicopter lines operated 
] ,4fl7 ,000 available ton-miles in 1958, compared with 1,056,000 in Hl57, 
a g-ain of 41.8 pt>r t•ent. 

Together, the three helicopter lines O(H:'rate 22 aircraft owr 905 route 
miles serving 29 points. 
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AIRCRAFTa IN SERVICE ON WORLD AIRLINES, APRIL 1959 
Members of International Air Transport Associationb 

Aircraft by Country in 
Which Manufactured 

GRAND TOTAL •••••••••.••••••••••••• 

Made in the United States ........... . 
707 ........................... . 
Stratocruiser ................... . 
Convair 440 .................... . 
Convair 340 .................... . 
Convair 240 .................... . 
DC-7 .......................... . 
DC-6 .......................... . 
DC-4· .......................... . 
DC-3 .......................... . 
Super Constellation ............. . 
Constellation ................... . 
Martin 4-0-4 and 2-0-2 .......... . 
Commando C-46 ................ . 
All other ...................... . 

Made in Great Britain .............. . 
Viscount 800 Series ............. . 
Viscount 700 Series ............. . 
Viking ........................ . 
DH Heron ..................... . 
DH Dove ...................... . 
DH Rapide .................... . 
Britannia ...................... . 
Hermes ........................ . 
York .......................... . 
All other ...................... . 

Made in France .................... . 
Caravelle ...................... . 
Breguet ....................... . 
All other ...................... . 

Made in Canada .................... . 
DC-4M ........................ . 
All other ...................... . 

Made in other countries ............. . 

Number 
of 

Aircraft 

3,197 

2,642 
6 

32 
98 

147 
107 
243 
417 
171 
793 
230 
140 
114 

64 
so· 

455 
83 

152 
50 
54 
16 
12 
12 
13 
18 
45" 

24 
3 

12 
9 

59 
18 
32 

17 

Per Cent 
of 

Total 

100.0 

82.6 

14.2 

0.8 

1.9 

0.5 

• As of April 22, 1959, U. S. Flag Carriers were operating 14 additional 707's and 35 Electrns. 
b Does not includt> the airlines of the Soviet and some of the smaller airlines of the world. 
• Includes 31 helicopters. ' 
" Includes 3 helicopters. 
Source: 81 
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.. DEVELOl'l\IENT OF FREE WORLD CIVIL AIR TRANSPORT 
(Scheduled Services-International and Domestic, Excluding China and USSR) 

1919 TO DATE 

Miles 

Year Flown 
(mil-
lions) 

1919 1 
1929 57 
1934 101 
1939 185 
1944 257 
1949 840 
1951 1,010 
1953 1,190 
1955 1,430 
1956 1,580 
1957 1,750 
1958 1,845 

N.A.-Not available. 
Source: 32 

Passen- Passen-
gers ger-

Carried Miles 
(mil- (mil-
lions) lions) 

N.A. N.A. 
N.A. 132 
N.A. 405 
N.A. 1,262 
N.A. 3,412 
27 15,000 
42 22,000 
52 29,000 
68 39,000 
77 44,000 
86 51,000 
89 53,500 

Cargo Mail Average 
Ton- Ton- No. of 
Miles Miles Passen-
(mil- (mil- gers Per 
lions) lions) Aircraft 

N.A N.A. N.A. 
N.A. N.A. 2.3 
N.A. N.A. 4.0 
N.A. N.A. 6.8 
N.A. N.A. 13.3 
390 130 18 
640 170 22 
720 190 24 
910 260 27 

1,040 280 28 
1,135 300 29 
1,145 320 29 

AVERAGE REVENUE PER PASSENGER-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 
1955 5.35 
1956 5.32 
1957 5.30 
1958 5.30Fl 

N.A.-Not Available. 
•·: Estimate. 
Sources: 1, 9, 27, 39, 41 

Domestic 
Non-

Scheduled 

-
-
-

3.20 
3.20 
3.201D 
3.201D 
3.201D 
3.201D 
3,2QE 

RAILROAD 

Coach 
(Excluding Pullman 

Commuter) (Total) 

3.35 N.A. 
1.80 3.08 
2.02 3.53 
2.53 4.60 
2.53 4.68 
2.50 4.66 
2.47 4.62 
2.56 4.77 
2.71 5.20 
2.76 5.30 

Average 
Miles 
Flown 

Per 
Passen-

ger 

N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
545 
520 
560 
570 
575 
593 
600 

INTER-
CITY 
Bus 

2.96 
1.73 
1.70 
2.02 
2.06 
2.08 
2.06 
2.13 
2.29 
2.42 1~ 

-
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TRANS-ATLANTIC PASSENGER TRAVEL BY AIR AND SEA, 1950 TO DATE 

By AIR (Regular Scheduled) 
Year Ending 

June 30 TOTAL u.s. Other 
PASSENGERS Carriers 

Westbound 
1950 161,091 106,908 54,183 
1951 180,465 107,195 73,270 
1952 194,914 114,659 80,255 
1953 251,303 142,153 109,150 
1954 309,648 177,124 132,524 
1955 370,026 231,861 138,165 
1956 481,618 307,280 174,338 
1957 602,404 354,958 247,446 
1958 681,837 384,370 297,467 

Eastbound 
1950 135,804 88,020 47,784 
1951 137,733 82,990 54,743 
1952 177,432 100,768 76,664 
1953 245,718 143,928 101,790 
1954 274,001 155,755 118,246 
1955 338,163 206,111 132,052 
1956 411,454 243,280 168,174 
1957 463,044 255,427 207,619 
1958 604,745 304,639 300,106 

Souree: 86 

THE TEN LEADING PASSENGER TRANSPORT COMPANIES 
(Millions of Passenger Miles4 ) 

1958 1954 

By SEA, 
PASSENGERS 

427,113 
401,243 
458,427 
397,018 
419,559 
452,520 
479,401 
457,119 
440,116 

296,996 
262,378 
308,654 
354,494 
379,119 
377,932 
385,339 
376,349 
406,496 

United Air Lines ............. 4,915 Pennsylvania Railroad ........ 3,447 
American Airlines . . . . . . . . . . . . 4,891 
Eastern Air Lines . . . . . . . . . . . . 3,811 
Trans World Airlines . . . . . . . . . 3,662 
Pennsylvania Railroad . . . . . . . . 2,523 
New York Central System ..... 1,812 
Atchison, Topeka & Santa Fe 

Railway System ............ 1,665 
Capital Airlines ............. 1,413 
Delta Air Lines . . . . . . . . . . . . . . 1,400 
Union Pacific Railroad 

Company .................. 1,234 

American Airlines . . • . . . . . . . . . 3,372 
United Air Lines ..........•.. 3,135 
New York Central System . . . . • 3,041 
Eastern Air Lines . . • . . . . • . . . . 2,847 
Trans World Airlines • . . . . . . . . 2,611 
Atchison, Topeka & Santa Fe 

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

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

ford Railroad Company ...•. 1,274 

4 Excludes commuters and multiple ride passengers. 
NOTID: Data do not include foreign operations of the airlines. 
Sources: 19, 83 
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Am vs. R L\ILROAD P ASSENGEI~ TR.tl VE L 

1937 TO DATE 

(Passenger Miles in Billions ) 
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Domestic Air Carriers 
Rai !road ~ (excluding 

Commutation) 
Year 

To•rAL 

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

1942 1.4 
1943 1.6 
1944 2.2 
1945 3.4 
1946 6.0 

1947 6.3 
1948 6.3 
1949 7.4 
1950 8.8 
1951 11.7 

1952 13.8 
1953 16.1 
1954 17.9" 
1955 20 .9E 
1956 23.5E 
1957 26.410 

1958 26.4"' 

E Estimn te. 
N.A.-Not available. 
~oun·cs: 3, 2 7 , 33 

I 

Scheduled 

.4 

.5 

.7 
1.1 
1.4 

1.4 
1.6 
2.2 
3.4 
5.9 

6.1 
6.0 
6.8 
8.0 

10.6 

12.5 
1'!.8 
16.8 
19.8 
22.4 
25.3 
25.3 

Irregular TOTAL Pullman Coach 
-

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

- 50 .0 19.1 30.9 
- 83.8 25.9 57.9 
- 91.7 28.3 63.4 
- 86.7 27.3 59.4 

N.A. 59.7 20.7 39.0 

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

.6 30.8 10.5 20.3 

.8 26.6 9.2 17.4 
1.1 29.4 9.9 19.5 

1.3 29.1 9.3 19.8 
1.3 27.2 8.2 19.0 
1.1 f) 25.0 7.3 17.7 
1.1"' 24.2 6.9 17.3 
1.1 E 23.7 6.6 17.1 
1.1 E 21.0 5.2 15.9 
1.1" 18.4 4.2 14.2 



122 AVIA'l'ION FACTS AND FIGURES, 1959 

ESTIMATED_ INTERCITY pASSENGER TRAFFIC, DY TYPE, 1916 TO DATE 

Domestic 
Inland Year TOTAL Air Railroadsm 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 311.5 2.2 95.7 211.7 1.9 
1948 424.5 6.1 46.0 370.9 1.8 

1951 532.4 10.5 35.3 485.2 1.4 
1954 621.9 16.7 29.4 574.4 1.7 
1955 661.2 19.7 28.5 611.3 1.7 
1956 695.3 22.3 28.2 642.9 1.9 
1957 716.3 25.3 26.3 662.8 1.9 
1958 739.2E 25.3 23.3 688.7E 1.9E 

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 .7 30.7 68.0 .6 
1948 100.0 1.5 10.8 87.3 .4 

1951 100.0 2.0 6.6 91.1 .3 
1954 100.0 2.7 4.7 92.3 .3 
1955 100.0 3.0 4.3 92.5 .2 
1956 100.0 3.2 4.1 92.4 .3 
1957 100.0 3.5 3.7 92.5 .3 
1958 100.0 3.4 3.1 93.2 .3 

a Includes commutation and electrified divisions of steam railway companies, but excludes 
eleetrie railways. 

b Negligible. 
Sources: 3, 27, 34 
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I 
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TRANSPORTATION ACCIDENT DEATH RATES 

(Deaths per 10Q,OOO,OOO Passenger-Miles) 
1943 TO DATE 

Domestic 
Railroads Buses Airlines 

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

1952 0.35 0.35 
1953 0.58 0.16 
1954 0.09 0.08 
1955 0.76 0.07 
1956 0.62 0.20 
1957 0.12 0.07 

Total Deaths4 

1943 1.8 2.6 
1945 2.4 2.5 
1949 2.1 4.0 
1951 1.5 4.3 

1952 1.1 4.1 
1953 0.7 3.9 
1954 0.14 3.4 
1955 0.9 3.6 
1956 0.67 3.5 
1957 0.13 3.5 

4 Includes pedestrians, employees, trespassers, etc. 
Source: 42 

0.22 
0.20 
0.20 
0.19 

0.18 
0.13 
0.11 
0.19 
0.16 
0.13 

1.7 
1.5 
1.3 
1.2 

1.1 
0.9 
0.9 
1.06 
0.97 
0.7 

123 

Gars and 
Taxis 

2.7 
2.8 
2.2 
2.3 

2.9 
2.9 
2.6 
2.7 
2.7 
2.6 

4.4 
4.6 
3.6 
3.4 

4.1 
4.0 
3.6 
3.7 
3.6 
3.4 



Aviation EXport an<i 
Foreign AviatiOn 

The past yea r marked a period of trans1t10n fo r aYiat io11 export 
activities since quantity deliver ies of turbine-powered planes wi ll not 
be made to foreign airlines until th e latte r part of 1959, and most u. S. 
n1anufacturers have halted production of large piston transports. 

Overseas dollar slwrta.2·es and t ig ht security r estrictions p laced on 
disclosure abroad of d8tails r elat in g· to latest design denlopments still 
impose competitive han cli<:aps . Ho\\·ever, r eli ab ilit.'·, economy of opera­
tion, and high qualit:v built into U. 8 . ai rcraft continue to thrust the 
produds of th e U. 8. aYia.tion industry well ahead in the competit iv<~ 

interna tional market. 
During 1958, ae roJt a u t ical ex ports c: ont i 11 ned to levPl off, but increased 

civil shipments, espeeiall y heavi er transports, offset th e military aid 
decline . 

Tf. 8. Px ports of a,·ia1ion pr()(l11ds ( no1 in<·lttdillg 1niss il -.;a nd rl'lated 
eql!i pmc•J1 1) \\" PrP Y<.t lt te cl at *!l71 ,70.J. ,OOO thtrin g 10G8. This \\·as a ch·op 
of 5.5 pe r <·PJt 1 fl"on1 11w 1057 1"ot<ctl . Jl o\l·evP J", durin g tlw same pPr iod th e 
total value of ALL T~. 8. exports dropped 14.4 per cent. 

124 
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U.S. TOTAL EXPORTS AND EXPORTS OF AERONAU'riC PRODUCTS 

1912 TO DATE 

(Millions of Dollars) 

125 

Year Total United Total Aeronautic Percent of total 
States Merchandise Products 

1912 $ 2,170.3 $ .1 .. 
1915-1918 22,176.7 31.5 .14 
1921 4,378.9 .5 .. 
1929 5,157.1 9.1 .18 
1939 3,123.3 117.8 3.8 

1946 9,500.2 115.3 1.2 
1952 15,025.7 603.2 4.0 
1953 15,649.0 880.6 5.6 
1954 14,948.1 618.9 4.1 
1955 15,418.5 727.5 4.7 
1956 18,839.7 1,059.3 5.6 
1957 20,850.3 1,028.0 4.9 
1958 17,857.9 971.7 5.4 

" Less than .05 percent. 
Sources: 16, 17 

It is significant that the restricted category, "Aircraft, Parts, Acces­
sories, N.E.C.,'' in which the overseas shipmen1 s of military aviation 
material are included with certain civil aviation items, dropped over 
65 per cent. At the same time, the identifiable nonmilitary direct ship­
ments increased 177 per cent. This indicates conclusively that during 
1958 direct, factory, nonmilitary exports increased at a rate that came 
within a narrow margin ($57,024,000) of offsetting the very sharp 
decline in military overseas shipments. 

Last year U. S. aviation exports accounted for 8.5 per cent of total 
production of such products and supported over (i4,000 of the industry's 
workers. 

During the thirteen years following World ·war II (1946 through 
December 1958), U. S. aviation exports have ag~reg·ated $7.1 billion in 
value. From the start (1939) of World War II through December 1958, 
the total has been $15.6 billion. The great measure of importance of this 
overseas business to the U. S. aviation industry may be judged from the 
fact that the extent of total production exported in ···ecent years ranged 
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EXPORTS OF CIVIL Ame&AFT, 1948 TO DATE 
NEW PASSENGER TRANSPORTS 

TOTAL 
3,000-14,999 lhs 15,000-29,999 lhs 30,000 lhs & over 
airframe weight airframe weight airframe weight 

Year 
Num- - Value Num- Value Num- Value Num- Value 

her (Millions) her (Millions) her (Millions) her (Millions) 

--
1948 91 $37.4 34 $2.4 14 $4.2 43 $30.8 
1949 51 22.2 16 1.3 25 7.6 10 13.4 
1950 48 40.4 4 .4 15 6.6 29 33.4 
1951 26 13.2 13 1.1 1 .. 12 12.1 
1952 25 18.2 9 .6 1 .6 15 17.0 
1953 87 79.2 17 1.3 13 7.5 57 87.0 
1954 110 93.0 29 2.0 7 4.0 74 70.4 
1955 95 81.2 39 2.5 5 2.4 51 76.3 
1956 151 132.9 64 4.7 2 .8 85 124.4 
1957 203 179.3 94 7.7 9 6.9 100 137.3 
1958 127 146.4 36 3.5 9 5.6 82 164.7 

NEW UTILITY, PERSONAL AND LIAISON PLANES 

TOTAL 3-Places or less 4-Places and over 

Year 
Value Value Value 

Number (Millions) Number (Millions) Number (Millions) 

1948 935 $4.2 552 $1.5 383 $2.7 
1949 510 2.8 235 .7 275 2.1 
1950 408 2.2 173 .5 235 1.7 
1951 540 3.7 237 1.0 303 2.7 
1952 815 5.6 551 3.1 264 2.5 
1953 776 5.4 370 1.5 406 3.9 
1954 529 4.5 223 1.1 306 3.4 
1955 749 7.4 296 1.9 453 5.5 
1956 966 11.0 340 2.5 626 8.5 
1957 1,086 13.1 368 2.5 718 10.6 
1958 896 12.1 268 2.2 628 9.9 

(Continued on ne!l:t page) 
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OTHER .. 

Rotary Wing Aircraft 

Year 

Number 

1948 47 
1949 31 
1960 38 
1961 28 
1962 37 
1953 98 
1954 74 
1955 66 
1956 55 
1957 104 
1958 67 

a Less than $500,000. 

Source: 16 

Value 
(Millions) 

$1.9 
1.2 

.9 

.9 
1.4 
4.9 
4.0 
4.2 
3.7 

11.9 
9.6 

Used Aircraft Other 

Number Value Number Value 
(Millions) (Millions) 

202 $ .7 . . . .. ..... 
262 • 6 . . . . . ..... 
262 • 9 . . . .. ..... 
300 • 9 ..... . .... 
303 1.6 ..... . .... 
416 1.5 ..... . .... 
340 1.2 ..... . .... 
800 37.1 4 .01 
534 22.7 1 .002 
627 43.2 4 .005 
595 35.8 4 4.3 

from a high of 16 per cent in 1949 (a big re-equipment year), down to 
7.5 per cent in 1954 and up to 9 per cent in 1957- an average of 10.1 
per cent during the 1948-1957 period. 

In the last five years the value of aviation overseas shipments have 
averaged 5 per cent of total U. S. merchandise exports. These figures 
clearly illustrate the significance of aviation exports to our national 
economy, security and prestige, employment and defense posture. 

DOLLAR SHORT AGE 

The industry has made broad strides in meeting the critical factor 
in export activities-dollar availability-despite acute dollar shortages 
in most countries abroad. The cooperation of bankers, furthered through 
numerous group meetings of the manufacturers and export financing 
organizations, has been most encouraging. The Export-Import Bank, 
the World Bank, commercial banks, insurance companies and private 
financing firms are individually and, in several cases, collectively rising 
to meet the occasion. Barring extraordinary intercession by other gov­
Prmnents subsidizing their countries' aviation exports, continuance of 
sonud competitive financing by American finaneing institutions should 
meet the situation. 
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SURPLUS A IRCRAJi''l' 

\Vith th e in creasing number of turbine-powered transports now enter­
ing airline service . one of the knottiest problems ever faced by the U. S. 
aircraft industry is dispo:al of surplus piston-engine airliners. 

A r ecent Gover nm ent survey shows that th e U. S. air carriers, foreign 
air carri er s and th e U. S. military serv ices plan to dispose of an esti­
mated 1,693 tramport aireraft by th e end of 1961. U. S. a ir carriers 
account for approximately half this number with 843 transports- 556 
four-enp:in ed and ~~87 tw in-eng ined-schedulrd to be r eleased dur in g the 
next three years. 'l'he mag-n itude of the problem is rmphasizecl by the 
$827 milli on or if! iiJ al cost of th ese airfmmes nncl co mpo nents plm 
improvement<; through 1057. 

The market already is li mited for d isposal of fo m"-l'JJ ' · in ecl aircraft 
to thr small r r fo reign rani crs sittte th ey sr t·vc lrss-popHlutl•(l ci ties an(l 
li ~.dlh'r-dPIIS if y J"OII!" f'S wltii·IJ l"HIIIlO L Sli JlJ10I"f f!Jis Jarg·p r l'(jllipnH'llt 
f' <'Onontit·a ll .'· ot· ft ' l·hni. ·a ll y. 'l'lwse lo1·al litH' s, nws t oE f"lu •nt OJWra tin g· 
ill the Jrss dcvrlop•!(l areas abroad, are fnrthrr lw ncli ca.pprll by th e laek 
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of airports ·capable of handling many of the sm·plus transports being 
released by U. S. carriers. 

The aircraft industry has been working closely with inter-govern­
mental committees seeking orderly and equitable solutions to these 
surplus transport aircraft disposal problems. 

A firm foundation for disposing of used transports can be based on 
the continued growth of air tra~1sportation, particularly in the air cargo 
:field, which should in the near future be able to absorb the most produc­
tive and useful of the equipment which will become surplus to the cur­
rent main line requirements. There have been phenomenal gains made 
in Central and South America where the air cargo carriers are, in many 
cases, the only link for commerce between areas. Even in the United 
States, with a highly developed system of surface transportation, air 
cargo has demonstrated its increasing shipper acceptance. Since 1949, 
air freight and express tonnage has increased 410 per cent on scheduled 
U. S. carriers. 

FOREIGN AVIATION 

Further world-wide development in aviation manufacturing has 
increased the overall competitive export sales situation. Some areas 
appear to have reached a market saturation point due to lack of funds 
and facilities of purchasing nations; however, this is a temporary situa­
tion. 

Progress in research and development and a trend toward increasing 
country-to-country licensing arrangements were significant factors dur­
ing 1958. 

MUTUAL SECURITY PROGRAM, SHIPMENT OF MILITARY AIRCRAI!'T 

1950 TO DATE 

Year Ending September 30 

1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
Hl58 

TOTAT .. " 

a Oct. 6, 1949 to Dec. 81, 1956. 
Source: 24 

Total 

251} 
850 

1,317 
2,689 
1,170 
1,292 
2,659 
2,182 
1,846 

14,256 

Air Force Navy 

818} 283 

1,124 193 
2,274 415 

923 247 
1,138 154 
2,580 79 
2,085 97 
1,697 149 

12,689 1,617 
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The development of the European Co:rp.mon Market and minor ad­
vances in the convertibility of currency, primarily in Western Europe, 
are being closely followed. These developments, if properly directed, 
could do much to enhance all phases of aviation. 

GREAT BRIT A.IN 

Despite problems of transition within the British economy, which 
have directly affected aeronautical production, the British aircraft indus­
try has conducted a successful export program during 1958. Total dollar 
value of aeronautical exports during 1958 amounted to $434.2 million 
dollars compared with $325.0 million in 1957. 

The problems encountered in both aeronautical research and produc­
tion will be especially difficult in the immediate future without some 
assistance from the British Government. 

FRANCE 

.Available statistical data on French aircraft production is extremely 
limited. However, French aircraft designers have made advanced con­
tributions during the past several years, and the medium, short-range 
Caravelle jet transport will be viewed with much interest a.'! it enters 
airline service. France increased her aviation exports to the U. S. from 
$.1 million in 1957 to $4.4 million in 1958. .Aircraft parts and equipment 
imported by France from the United States decreased from $51.9 million 
to $26.1 million during the same period. 

U. S. EXPORTS OF AIRCRAFT ENGINEs• FOR CIVILIAN AmCRAFT, 1948 TO DATE 

Year Number Value (Thousands of 
dollars) 

1948b 660 $326 
1949b 107 112 
1950 247 285 
1951 304 509 
1962 551 941 
1953 347 708 
1954 728 1,516 
1955 897 2,016 
1956 1,371 3,529 
1957 1,516 3,860 
1958 1,552 4,312 

• Under 400 h.p.; data for exports of engines of 400 h.p. and over withheld for "security 
reasons." 

& Under 260 hp. 
Source: 16 
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C AN ADA: AIRCRAFT AND P ARTS I NDUSTRY, 1935 TO D ATE 

Average Gross 
Number Number Selling Value 

Year of of of Products 
Plants Employees (Millions of 

Dollars) 

1935 7 294 $ .9 
1936 7 416 1.3 
1937 8 606 1.7 
1938 13 1,617 6.9 
1939 13 3,596 12.6 

1940 19 10,348 24.2 
1941 24 26,661 74.0 
1942 42 44,886 137.8 
1943 45 69,529 223.7 
1944 45 79,572 427.0 

1945 38 37,812 253.3 
1946 16 11,405 36.2 
1947 12 9,374 44.3 
1948 11 8,049 45.6 
1949 14 10,725 61.1 

1950 15 10,549 50.2 
1951 23 19,198 111.3 
1953 43 38,048 398.7 
1954 47 35,095 343.0 
1955 52 33,036 354.3 
1956 52 35,563 354.5 
1957 70 41,616 424.4 

So urces : 7 2• . " 
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ITALY 

Aircraft procluction .in Italy during 1958 eont i11u ecl at about the same 
!'ate as in 1957. Italy \ron th r NATO lip:ht fi ghter competition with th e 
Fiat G-91 and has r eeeived orders for this aircraft. 

Value of aircr aft produced in 1958 continued at about 25 billion 
Italian lire ($40 million ), approximately 25 per cent of which was pro­
duced for export. Th e Italia n aircraft labor force appears to be stabiliz­
ing at about 10,000 employees. 

J A PAN 

Japan continues to move conse rva tively in the development of a ir­
craft manufacturing, and has placed considerable emphasis on licensing· 
arrangements of foreign avia tion equipment. 

U N ITED KI N GDOM' S ORDERS FOR TRA N SPORT AIRCRA F T 

(From date of Certifi cation to April 10, 1959) 

Aircraft 

Armstrong W'hitworth Argosy 650 . . . ....... . . ... . 
Bristol Britannia . ... . ... . . .... . . .. . . . ... . . .... . 
de H avilland Comet 4 . . . .. . .... . . . .... . .. . . ... . 
de H avilland Comet 4B .. . . . . . .. . . . ... .. . . . . ... . 
de H a villand 121 . .. . . .. .. . .. . .. . . . . . .. .. ... . .. . 
F airy R otodyne . . ..... . ....................... . 
Vickers Viscount .. .. .. .... ... .. ... . .. . ... .... . . 
Vickers V ang ua rd ... . ... . .... . . . .. . ... . ....... . 
Vickers V C-10 . . .. . .......... . .. . . ....... .. ... . 

Source : 9 

Number 

4 
76 
27 

6 
24 

5 
405 

40 
35 
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~· 

The proposed clenlopment of a t ransport to meet Japan 's needs and 
also to compete in th e export ma rk et appea rs to r equire more assistance 
from the Japan ese GoYernment. 

A modest increase in th e num ber of people emplo~·ed in a ircraft 
p roduction is noteworthy during- 1958. All aeronautica l p roduction 
during 1958 amounted to a littl e onr $40 million. Aer·onantica l exports 
were not significant. 

WEST GERMANY 

Statistical information conti nu es to be exceedingly meager on ai rcraft 
production in Germany; howeYer, it is quite apparent that a conside rable 
emphasis is being placed on licensing ar rangements of fore ign eqnip­
ment, esprciall y helicopters and fighter-type aircraft. 

As of March 1, 1959, tota l employment in the Germa n <-wiation indus­
try amounted to 12,300, an incrrase of onr 5,000 in comparison to 1957. 

UNITED KINGDOM: AERONAUTIC E XPORTS, 1924 TO D ATE -
Annual 

Million Million 
Average 

Dollars Annual Dollars 

1924-1928 $ 5.6 1952 121.6 
1929-1933 7.1 1953 182.0 
1934-1938 16.3 1954 156.9 
1939-1943 33.9 1955 185.3 
1944-1948 57.7 1956 292.6 
1949-1951 112.3 1957 325.0 

1958 434.2 

Source : 20 
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JAPAN: NuMBER OF AIRCRAFT ~!ANUFACTURED, ExPORTED, AND IMPORTED 

1952 to Date 

Year 

1952 
1953 
1954 
1955 
1956 
1957 
1958 

Source: 85 

Manufactured 

1 
9 

36 
86 
93 

227 
211 

Exported 

7 

6 
2 

27 

Imported 

66 
68 
28 
12 
19 
17 
13 

UNITED KINGDOM: EMPLOYMENT AND PRODUCTION IN THE AIRCRAFT 
MANUFACTURING INDUSTRY 

Year 

1918 
1935 
1939 
1944 
1948 
1950 
1954 
1955 
1956 
1957 
1958 

N.A.-Not available. 
E Estimate by official British sources. 
a As of end of November. 
bAs of end of December. 
Sources: 29, 30 

1918 TO DATE 

Employment 

347,112 
35,890 

355,000 
1,821,000 

134,219 
153,600 
238,200G 
25S,3oo• 
265,300G 
257,600b 
246,600b 

Value of 
Production 

(Million Dollars) 

N.A. 
69.1 

N.A. 
N.A. 
455.2 
423.1 
624.0E 
N.A. 
N.A. 
N.A. 
N.A. 
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Public Relations Officials of Member Companies 
of the Aerospace Industries Association 

DIVISION A 
:Manufacturers of aircraft (includin()" but not limited . ~ 

to p1lotless aircraft, guided missiles, and rocket&); power 
plants for aircraft; and accessories parts or material 
used in the construction or operatio~ thereof. 
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Aero Design & Engineering Co. 
Jack Rector Research & Advanced Development 

l\Igr. of Public Relations 
P. 0. Box 118 
Bethany, Oklahoma 

Aeroclex, Inc. 
Robert S. Skidmore 
pl\,;. 0 .. B4o8x 123, Int'l. Airport 
1.lllml ' Florida 

Aerojet-General Corp. 
George E. Pelletier 
P. 0. Box 296 
Azusa, California 

Aeronca Manufacturin 
Edward l\lr F' k g Corp. . 1.. 1c ett 
M1ddletown, Ohio 

Allison Division Ge 
Roger C F'l .neral Motors Corp 

. · emmg · 
Indwnnpolis 6 I d' ' n 1ana 

Aluminum Co of A . 
J · mer1ea ohn L. Fleming 
1501 Alcoa Bid 
Pittsburgh 19 pg .. 

' enna. 
American Airmotiv C 

Charles E. Le,:is orp .. 
P .. 0. Box 187 r' lfres~dent . 
M1ami 48, Flo;·id~t 1 Atrport, BR, 

Avco Corporation 
James J. Cassidy 
750 Third Ave. 
New York 17, New York 

Lycoming Div. 
Paul Deegan 
Stratford, Connecticut 

Crosley & ~ashville Divisions 
Rirhnrd E. Stockwell 
1329 Arlington St. 
Cineinnati 25, Ohio 

Div. 
J. R. McLeod 
\Y ilmington, Massachusetts 

Avco Research Laboratory 
Frederick C. Durant III 
Everett, Massachusetts 

The B. G. Corpor&tion 
Robert Brattvet 
Director of Sales and Engineering 
321 Broad Ave. 
Ridgefield, New Jersey 

Beech .Aircraft Corp. 
Phil McKnight 
Wichita 1, Kansas 

Bell Aircraft Corporation 
Francis W. Dunn 
Assistant to the President 
P. 0. Box 1 
Buffalo 5, New York 

Niagara Frontier Division 
William A. Boles 
P. 0. Box 1 
Buffalo 5, New York 

Bell Helicopter Corporation 
James C. Fuller 
P. 0. Box 482 
Ft. Worth, Texas 

Bendix Aviation Corp. 
W. A. Mara 
Director of Advertising 

and Public Relations 
1104 Fisher Building 
Detroit 2, Michigan 

Boeing Airplane Company 
Harold Mansfield 
Box 3707 
Seattle 24, Washington 
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Wichita Division 
J. 0. Mitchell 
Wichita 1, Kansas 

Cessna Aircraft Company 
Commercial Aircraft Division 
Bill Robinson 
5800 E. Pawnee Road 
Wichita, Kansas 

::\Iilitary Aircraft Division 
R. L. Griesinger 
P. 0. Box 1977 
Wichita 1, Kansas 

Chance Vought Aircraft, Inc. 
J. W. Johnson 
P. 0. Box 5907 
Dallas, Texas 

Chandler Evans Corporation 
Joseph E. Lowes, Jr. 
Charter Oak Boulevard 
West Hartford 1, Connecticut 

The Cleveland Pneumatic Tool Co. 
Harry Kendall 
3781 East 77th Street 
Cleveland 5, Ohio 

Continental Motors Corp. 
N. W. Hopkins 
1504 Guardian Bldg. 
Detroit 26, Michigan 

Cook Electric Company 
Gerald Cannon 
2700 North Southport Ave. 
Chicago 14, Ill. 

Convair, a division of 
General Dynamics Corp. 

Edward F. Jones 
Assistant to the President 
918 16th St., N.W. 
Washington 6, D. C. 

Ned Root 
3165 Pacific Highway 
San Diego 12, California 

Fort Worth Division 
Loyd L. Turner 
Grant's Lane 
Fort W ortb, Texas 

Pomona Division 
C. D. Cornell, 
Special Assistant to Vice Presi­

dent & Division Manager 
P. 0. Box 1011 
Pomona, California 

Curtiss-Wright Corporation 
Ronald S. Gall 
Wood-Ridge, New Jersey 

Douglas Aircraft Co., Inc. 
A. M. Rochlen, Vice President 
3000 Ocean Park Blvd. 
SaN.ta Monica, California 

Santa Monica Division 
Harry Calkins 
3000 Ocean Park Blvd. 
Santa Monica, California 

Long Beach Division 
Wilbur H. Morrison 
3855 Lakewood Blvd. 
Long Beach, California 

El Segundo Division 
Robert H. Wilson 
827 Lapham St. 
El Segundo, California 

Tulsa Division 
Jess Hightower 
2000 North Memorial Drive 
Tulsa, Oklahoma 

Washington Office 
Dick Davis 
Suite 603-4 
Commerce Bank Bldg. 
1700 K St., N.W. 
Washington 6, D. C. 

The Dow Chemical Co. 
Clayton L. Dickey 
Midland, Michigan 

Fairchild Engine & Airplane Corp. 
W. G. Key 
Director of Public Relations 
Hagerstown, Maryland 

Louis W. Davis 
Ass't Director of Public Relations 
Hagerstown, Maryland 

Astrionics Division 
Gene Henkel 
Wyandanch, L.I., New Yen K 
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Stratos Division 
Gene Henkel 
Bayshore, L. I., New York 

Flexonics Corporation 
Edward C. Langille 
1315 S. Third Ave. 
l\Iaywood, Illinois 

Flight Refueling, Inc. 
Ridmrd C. Dickinson 
Assistant to the President 
Friendship Int'l. Airport 
P. 0. Box 1701 
Baltimore 3, Maryland 

The Garrett Corporation 
Ted Burke, Corporate Dir. 
9851 Sepulveda Blvd. 
Los Angeles 45, California 

Ken Frogley 
9851 Sepulveda Blvd. 
Los Angeles 45, California 

AiResearch ~ffg. Div., Arizona 
Dave Riordan 
402 S. 36th St. 
Phoenix, Arizona 

Ge11eral Electric Company 
,V. "'IN. Hamilton, News Bureau 
Schenectady 5, New York 
Flight Propulsion Division 
Production Engine Department 
W. G. McGarry 
Evandnle, Ohio 

Aircraft Accessory Turbine Dep't. 
Paul Schratter 
Lynn, Massachusetts 

Small Aircraft Engine Dep't. 
Ralph Heuman 
1000 Western Ave. 
West Lynn, Massachusetts 

:Missile & Space Vehicle Dep't 
J. C. Hoffman 
3198 Chestnut St. 
Philadelphia 4, Pa. 

Ordnance Department 
R. C. Sharp 
Pittsfield, Massachusetts 

DPfPnsc Systems Department 
B. A. Mangum 
Syracuse, New York 

Light Military Electronics Dep't 
R. W. Black 
French Road 
Utica, New York 

Heavy Military Electronics Dep't 
T. C. Irvine 
Court Street 
Syracuse, New York 

General Laboratory Associates, Inc. 
L. A. DeMellier, Advertising 
17 E. Railroad St. 
Norwich, N. Y. 

The B. F. Goodrich Co. 
Her burt W. Maxson 
500 S. Main St. 
Akron, Ohio 

Goodyear Aircraft Corp. 
Robert H. Lane 
c/o Public Relations 
1210 Massilon Road 
Akron 15, Ohio 

Arizona Division 
Kal'l L. Fickes 
Plant Manager 
Litchfield Park, Arizona 

Grumman Aircraft Engineering Cot·p. 
John B. Rettaliata 
Bethpage, Long Island, N. Y. 

Gyrodyne Co. of America, Inc. 
Peter J. Papadakos, President 
St. James 
Long Island, New York 

Harvey Aluminum 
Gene Alfred 
19200 S. Western Ave. 
Ton·ance, California 

Hiller Aircraft Corporation 
John F. Straube} 
1350 Willow Rd. 
Palo Alto, California 

Hoffman Laboratories, a division of 
Hoffman Electronics Corp. 

John O'Brien 
1625 Eye Street, N.W. 
Washington 6, D. C. 

Hughes Aircraft Company 
C. E. Blandford 
Florence & Teale St. 
Culver City, California. 
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Hydro-Aire, Inc. 
S. Scott 
3000 Winona Ave. 
Burbank, California 

Ingersoll Kalamazoo Div., 
Borg-Warner Corp. 

R. F. Schutz, Vice President 
1810 N. Pitcher Street 
Kalamazoo, Michigan 

Jack & Heintz, Inc. 
J. L. Whiteman 
17600 Broadway 
Maple Heights, Cleveland 1, Ohio 

Kaiser Aircraft & Electronics, a div. of 
Kaiser Industries Corp. 

H. Walton Cloke 
1625 Eye St., N. W. 
Washington, D. C. 

The Kaman Aircraft Corp. 
Charles Kirchner, Vice President 
Bloomfield, Connecticut 

Kollsman Instrument Corp. 
Dr. Milia Alihan 
80-08 Forty-fifth Ave. 
Elmhurst 73, N. Y. 

Lear, Inc. 
Chester G. :Miller 
Corporate Director 
3171 S. Bundy Dr. 
Santa Monica, California 

Grand Rapids Div. 
Jack A. Andrews 
110 Ionia Ave., N.W. 
Grand Rapids 2, Michigan 

Lockheed Aircraft Corp. 
John Canaday, Vice President 
Burbank, California 

California Division 
Richard L. Bean 
Burbank, California 

Georgia Division 
Lee Rogers 
Marietta, Georgia 

:Missiles & Space Divi>:ion 
Marion L. Sellers 
Sunnyvale, California 

Lockheed Aircraft Service 
J. W. Clutter, Vice President 
Ontario, California 

Electronics & Avionics Division 
Maywood, California 

Luria Engineering Co. 
Charles Ketcham, V. P. 
1010 Vermont Ave. 
Washington, D. C. 

The MB Manufacturing Co., Inc. 
J. C. Stephens 
P. 0. Box 1825 
New Haven 8, Conn. 

:.\{arquardt Corp. 
Jack G. Anderson 
16555 Saticoy Street 
South Annex, Van Nuys, Calif. 

The Martin Co. 
J. M. Rowland, Corporate 

Director 
Baltimore, Maryland 

Baltimore Division 
Fred E. Hamlin 
Baltimore 3, Maryland 

Denver Division 
Don Herron 
Denver, Colorado 

Orlando Division 
J. E. Coster 
Orlando, Florida 

Cocoa Division 
W. B. Harwood 
Cocoa, Florida 

McDonnell Aircraft Corp. 
W. D. Haylon 
P. 0. Box 516 
St. Louis 3, Missouri 

Minneapolis-Honeywell Regulator 
Company 

James H. Porterfield 
2747 4th Ave. S. 
Minneapolis 8, Minnesota 

Aeronautical Division 
Thomas F. Barnhart, Jr. 
2600 Ridgway Road 
Minneapolis 13, Minnesota 



:\Iotorola, Inc. 
Allen H. Center 
Director-Public Relations 
4545 West Augusta Boulevard 
Chicago, Illinois 

)Iilitury Electronics Division 
E. E. j',fcLellan 
Advertising Manager 
8201 East l!IcDowell Road 
Phoenix, Arizona 

Semieonduetor Products Division 
Raymond I-Iam;on 
Advertising Manager 
5005 East McDowell Road 
Phoenix, Arizona 

Consumer Division 
Robert G. Farris 
Advertising Manager 
4545 vVest Augusta Boulevard 
Chicago, Illinois 

Communications & Industrial 
Electronics 

Fred Alexander 
Ad,·ertising Manager 
4501 West Augusta Boulevard 
Chicago, Illinois 

The New York Air Brake Company 
David W. Dean 
Advertising Manager 
Starbuck Avenue 
Watertown, New York 

S orth American Aviation, Inc. 
E. J. Ryan 
Corporate Director-General 

Offices 
Los Angeles Int'l. Airport 
Los Angeles 45, California 

Los Angeles Division 
E. E. Blount • ' 
Los Angeles Int'l. Airport 
Los Angeles 45, California 

Columbus Division 
G. A. Snodgrass 
4300 E. Fifth Ave. 
Columbus 16, Ohio 

Rocketdyne Division 
D. B. Juenke 
6633 Canoga Ave 
Canoga Park. Calif. 

l\Iissile Division 
J. M. Syverson 
12214 Lakewood Blvd. 
Downey, Calif. 

Autonetics Division 
Kerme Anderson 
9150 E. Imperial Highway 
Downey, California 

Atomics International Div. 
Garland C. Ladd 
21600 Vanowen St. 
Canoga Park, Calif. 

Northrop Corporation 
A. V. Cline 
P. 0. Box 1525 
Beverly Hills, California 

Radioplane Division 
W. D. McBride 
8000 Woodley Ave. 
Van Nuys, California 

N orair Division 
C. M. Barr 
1001 East Broadway 
Hawthorne, California 

Pacific Airmotive Corp. 
Charlotte De Armond 
2940 Hollywood Way 
Burbank, California 

Pesco Products Division, 
Borg-Warner Corporation 

0. A. Stell 
Director-Industrial Relations 
24700 North :Miles Road 
Bedford, Ohio 
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Piper Aircraft Corp. . . 
Howard Piper VICe President 
Lock Haven, Pennsylvania 

Radio Corporation of America 
E. C. Anderson 
Executive Vice President, Public 

Relations 
RCA Bldg.-Rockefeller Plaza 
New York 20, X. Y. 

Republic Aviation Corp. 
Ken Ellington, Vice President 
Farmingdale, L.I., New York 

Leon Shloss 
Farmingdale, L.I., New York 
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Reynolds Metals Co. 
Donald B. l\IcCammond 
P. 0. Box 2346 
Richmond 18, Virginia 

R. L. 1;V ertman 
P. 0. Box 2346 
Richmond 18, Virginia 

Robertshaw-Fulton Controls Co. 
Robert Sweeney 
Santa Ana Freeway at Euclid, 
Anaheim, California 

Rohr Aircraft Corp. 
Edward T. Austin 
Chula Vista, California 

The Ryan Aeronautical Co. 
William Wagner 
Lindbergh Field 
San Diego 12, California 

Solar Aircraft Company 
Fred S. Hage, Jr. 
2200 Pacific Highway 
San Diego, California 

Sperry Gyroscope Company 
Division of Sperry Rand Corp. 

C. H. Jones 
Great Neck, L. I., New York 

Sundstrand Aviation 
Division of Sunstrand Corp. 

W. R. Liddle 
24211lth Street 
Rockford, Illinois 

Sunstrand Turbo 
Division of Sunstrand Corp. 
R. A. Holzl 
10445 Glenoaks Boui<>Yard 
Pacoima, California 

Temco Aircraft Corp. 
Luke Smith 
P. 0. Box 6191 
Dallas 2, Texas 

Thiokol Chemical Corporation 
Robert 0. Day 
780 North Clinton A venue 
Trenton 7, New Jersey 

Thompson Rmno Wooldridge, Inc. 
J. R. Lewis 
P. 0. Box 90534-Airport Station 
Los Angeles 45, California 

W. R. Crowell 
23555 Euclid Ave. 
Cleveland 17, Ohio 

United Aircraft Corp. 
Paul "\Y. Fisher 
Director of Public Relations 
East Hartford, Connecticut 

Pratt & Whitney Aircraft Division 
John F. Smith 
East Hartford, Connecticut 

Hamilton Standard Division 
Russell Trotman 
Windsor Locks, Connecticut 

Sikorskv Aircraft Division 
Frank j. Delear 
Stratford, Connecticut 

Norden Dh·ision 
John G. Fitzgerald 
Stamford, Conneeticut 

Vertol Aircraft Corp. 
Mrs. Peg G. Coale 
Morton, Pennsylvania 

Vickers, Inc.-Division of Sperry 
Rand Corp. 

E. J. Doucet, Jr. 
Administrative and Engineering 

Center 
Detroit 32, Michigan 

Westinghouse Electric Corp. 
Charles N. Fry 
3 Gateway Center 
Pittsburgh 30, Penna. 

Aviation Gas Turbine Division 
Karl I. Silvey 
P. 0. Box 288 
Kansas City, Mo. 

Zenith Plastics Company 
"\Villiam Braham 
1600 West 135th RtJ·ppt 
Gardena, California 



GOYERXliEXT AGENCIES 

Government Agencies Directly Concerned with Aviation 
AIR COORDINATING COMMITTEE 

Room C 602 
1711 New York .Axenue 
Washington 25, D. C. 

Executive Secretary-William E. Neumeyer 
Sterling 3-9200 Extension 3613 

AIR FORCE, DEP ARTM1)1NT OF THE 
Pentagon Building 
Washington 25, D. C. 

Director of Information Sen·ices-lVIaj. Gen. Arno Luehman 
Liberty 5-6700 Extension 76061 

ARMY, DEP ARTlVIENT OF THE 
Pentagon Building 
Washington 25, D. C. 

Chief of Information Services-Maj. Gen. H. P. Storke 
Liberty 5-6700 Extension 55135 

ATOMIC ENERGY COMMISSION 
Germantown, Mar:dand (or) 
Washington 25, D. C. 

Director of Information Services-Morse Salisbury 
Hazelwood 7-7831, Extension 3446 

CIVIL AERONAUTICS BOARD 
UniYerf'al Building· 
1825 Connecticut Avenue, N.W. 

Chief of Public Information-William Kloepfer, Jr. 
Executive 3-3111 Extension 7951 

coMMERCE, DEPARTMENT OF 
14th Street and Cpl}stitution Avenue, N. W. 
Washington 25, D. C. 

Director of Public Information-Albert Leman 
Sterling 3-9200 Extension 3135 

DEFENSE AIR TRANSPORT ADMINISTRATION 
14th Street and Constitution Avenue, N. w. 
Washington 25, D. C. 

Administrator-Theodore Hardeen, Jr. 
Sterling 3-9200 Extension 4707 
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