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FOREWORD 

The year 1959 was marked by significant changes in the aero­
space i:l:idustry, its structure, composition and field of activity as 

· the result of the continuing progress made in air and space science 
and technology. 

The impact of technological advance has resulted in reduced 
weapons inventories and has brought a shift from volume produc­
tion to precision fabrication of very limited quantities. This has 
caused and will continue to require an extensive realignment of 
industry labor forces, with an inevitable decline in the number of 
production workers and a continuing requirement for engineering 
and technical skills. 

Reflecting the changing nature of the organization and the 
activities of the companies who comprise this Association, the or­
ganization name was changed in May 1959 to Aerospace Industries 
Association. By definition, aerospace embraces research, develop­
ment and production of manned and unmanned vehicles and their 
supporting equipment for movement above the earth's surface, 
whether they move within the layer of atmosphere which surrounds 
our planet or beyond it. 

Sales in the aerospace industry totaled approximately $11 bil­
lion in 1959-about the same as in 1958. However, despite the 
relatively high level of sales, production of military aircraft de­
clined from about 3,700 units in 1958 to about 2,400 units in 1959. 
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Offsetting the decline in aircraft unit production were rising ex­
penditures for guided missiles and space vehicles. Expenditures 
in these two areas climbed to an estimated $3.5 billion in fiscal1959. 

Increasing deliveries of gas turbine-powered transports-and 
their enthusiastic endorsement by the traveling public-was per­
haps the highlight of 1959 aerospace industry accomplishments. 
By year's end, approximately 245 of these planes had been deliv­
ered to foreign and domestic airlines. Equally promising has been 
the increasing acceptance of the small aircraft for business and 
utility purposes, with deliveries during 1959 approximating 7,100 
units. 

A large part of AEROSPACE FACTS AND FIGURES-1960 
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 
and interest. 

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

Aerospace Industries Association 
May 1960 
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The impact of sig nifican t t echnological advance during th e past t\yo 
years, and during 1959 in particula r , has r esulted in r educed weapons 
inventories and has brough t a shift f rom volume p roduction to precision 
fabrication of very limited quanti t ies. One r esult has bee n that more 
and more compa nies a re competing fo r fe,Yer and fewer co ntracts. A n­
other r esult is t hat th e need for an unprecedented deoTee of reliability 
in components has made p recision fabricat ion more essenti al than ever 
befor e. This r equires an extensive r ealignment of our labor force with 
a decline in the number of product ion workers a nd an ineTeased r eq nin' ­
ment for e11 gineerin g· a nd technical skill s. It also r equires co nstruction 
of 11 c w hi g hl y spceia li z<·d faci li ties a nd JI Cl'Cssitat cs hi ;.dt -<'os1· ntaL·hinrs 

whi ch quiddy co uld become nselcss as th e r esult of a not her newr r a(l­
vanco in our tecl111ology . 

The cost t o develop one of our mode rn " ·capon systems rou ld rasil y 
exceed t he cost of producing the limi ted Humber of weapons that defe nse 
would r eq uire. Thns, during t his p eriod, wr a rP primaril~r devoted to 
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6 AEROSPACE FACTS AND FIGURES, 1960 

research and development, rather than production effort. To meet and 
solve these problems, aircraft and missile manufacturers have made and 
are continuing to make radical changes in their organizations in order 
to cover the broad scope of aircraft, missiles, spacecraft, their propulsion 
systems, guidance and related equipments. 

Two national policy determinations have been the major factors 
causing the changing nature of the industry. First is the increasingly 
prominent role played by high performance guided missiles in our de­
fense weapons inventories with a concurrent reduction in aircraft re-

Year 

1909 
1910 
1911 
1912 
1913 

1914 
1915 
1916 
1917 
1918 

1919 
1920 
1921 
1922 
1923 

1924 
1925 
1926 
1927 
1928 

1929 
1930 
1931 
1932 
1933 

U. S. AIRCRAFT PRODUCTION 

1909 TO DATE 

(Number of Aircraft) 

TOTAL Military 

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

45 16 
43 14 

49 15 
178 26 
411 142 

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

~ 

780 682 
328 256 
437 389 
263 226 
743 687 

377 317 
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 po "e) 

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 
1959 

N .A.- Not available. 
E Estimate. 
Sources : 1, 2, 3 , l tl , 19 

PRODUCTION AND FACILITIES 

AIRCRAFT PRODUCTION 

1909 TO DATE (cont'd) 
(Number of Aircr aft ) 

• TOTAL I 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 ,S72 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''' <! ,000'" 
10,2-!2''' 2,000''' 

7 

Civil 

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

3,661 
6,785 
6,844 

-
-

-
2,0-!7 

35,001 
15,617 

7,302 

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

3,389 
4,820 
7,205 
6,7<15 
6,860 
8,242 

-
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quirements. Second has been the determination to provide for these 
new weapons while maintaining an existing offensive-defensive military 
organization under a relatively fixed budgetary ceiling. 

The impact of technological progress on the industry during 1959 
has been magnified by the cancellations, cutbacks, and stretch-outs of 
both development and production programs resulting from Government 
efforts to operate within a fixed ceiling of defense expenditures. 

The production of military aircraft during 1959 continued to drop. 
An estimated 2,000 units were produced in 1959, compared to 4,000 in 
1958. Military aircraft scheduled for procurement have dropped from 
1,754 units in fiscal 1959 program to 1,609 in fiscal 1960 program to an 
estimated 1,510 in fiscal 1961 program. Sales of the manufacturers of 
military airc'~aft and parts dropped 22.7% from $5.3 billion in 1958 
to $4.1 billion in 1959. Estimated military piston, turbine and ramjet 
engine production dropped sharply in 1959 to 4,900 units from 8,000 

AIRFRAllE WEIGHT PRODUCTION, 1939 TO DATE 

Weigilt in Millions of Pounds (Excluding Spares) 
Year 

1939 
1940 
1941 
1942 
1943 

1944 
1945 
1946 
1947 
1948 

1949 
1950 
1951 
1952 
1953 

1954 
1955 
1956 
1957 
1958 
1959 

E Estimate. 
Sources: 1, 14, 19 

I 
i 

TOTAL 

I 
12.58 i 
27.88 

86.18 

275.8 
654.2 

961.1 
541.1 

38.4 
29.3 
35.2 

37.0 
41.9 
55.2 

116.6 
148.4 

140.9 
124.5 
106.2 
100.8" 

76.1)" 
46.71J1 

Military Civil 

10.1 2.48 

23.1 4.7" 
81.4 4.71!: 

275.8 -
654.2 -

961.1 -
539.4 1.7 
12.9 25.5 
11.4 17.9 
25.1 10.1 

30.3 6.7 
35.ll 6.0 
50.2 5.0 

107.3 9.3 
138.0 10.4 

130.4 10.5 
90.0 10.2 
79.48 16.2 
30.01!: 21.4 

114.3 16.5 
60.08 16.7 
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units in 1958. Sales of engines and parts to military customers were 
$1.3 billion in 1959, compared to $1.9 billion in 1958. There are no com­
plete statistics available on missile engine production or sales. 

Civil aircraft production by the aerospace industry in 1959 was high­
lighted with the ever-increasing deliveries of gas turbine-powered trans­
ports-and their enthusiastic endorsement by the traveling public. By 
year's end, 245 of these transport planes had been delivered to foreign 
and domestic airlines. 

Increasing acceptance of the small aircraft for business and utility 
purposes was also highlighted during the year. During the five-year 
period, beginning in 1954, the production and sale of business and per­
sonal aircraft more than doubled, reaching 6,414 units valued at approxi­
mately $135,000,000 by 1958. This trend continued during 1959 when 
deliveries approximated 7,100 units having a retail value of $170,000,000. 

In the production field of guided missiles, six of these new weapon 
systems progressed from test to operational status, perhaps the most 
noteworthy being our first intercontinental ballistic missile. At the 
same time, there was a marked increase in deliveries of all <'lasses of 
missiles, ranging from the large ICBM 's to the relatively small air-to-air 
missiles, with a consequent increase in the effectiveness of our armed 
forces. 

The heli<'opter industry is on the threshold of a signifit•ant boom 
because of the adaptation of the turbine engine as the primary power 
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SALES OF M.ANUFAO!'URERS OF COMPLETE AIRCRAFT, AIRCRAFT ENGINES, 

PROPELLERS AND pARTS 1948 TO DATE 

(Millions of Dollars) 

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

To- ucts 
Year TAL ' and U.S. U.S. U .S. To-

Mili- Other 
To-

Mili- Other 
To-

Mili- Other Serv-
TAL · TAL TAL ices• 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 2,274 111,416 1,255 161 583 519 64 75 62 13 200 
1951 3,456 1,883 1,657 226 879 779 100 110 89 21 584 
1952 6,497 3,897 3,442 455 1,609 1,440 169 148 122 26 843 
1953 8,511 5,179 4,661 518 2,378 2,189 189 203 176 27 751 
1954 8,305 5,226 4,626 600 2,062 1,872 190 183 151 32 834 
1955 8,470 5,164 4,605 559 1,933 1,728 205 134 112 22 1,239 
1956 9,496 5,554 4,740 814 2,035 1,718 317 136 101 35 1,771 
1957 11,765 6,772 5,607 1,165 2,527 2,137 390 183 140 43 2,283 
1958 11,1±70 6,319 5,305 1,014 2,179 1,858 321 163 126 37 2,809 
1959 11,255 5,458 4,063 1,395 1,676 1,268 408 102 64 38 4,019 

• Total for l as t three quarters of 1948 only. 
b "Other Products an d Services" in clud es mi ss il es , conversions, modifi cations, and all other 

products and services not cove red under th e fir st three categori es as lo ng as they were produced 
or performed by manufacturers of complete aircraft, aircraft eng in es, or propellers. 

Sou r ce : 15 
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BACKLOG OF ORDERS REPORTED nY :MANUFACTURERS OF COMPLETE .\IRCRAFT, 

ENGINES ANI> PROPELLERS, 1948 TO DATE 

( i\lill ions of Dolin rs) 

Airc•·aft 
Aircraft Aircraft Other 

Dl:'remhcr ~ngines Propellers Products 
:n Total nnd and and and 

Parts Parts Parts Servicesa 

19-lS $3,104 $2,094 $ 786 $103 $121 
19t9 3,010 2,013 749 91 157 
HlfiO 5,039 3,102 1,470 145 322 
1!l:')l 12,665 8,126 3,531 241 767 
l!l:l2 17,653 11,222 5,172 298 961 

1953 16,753 11,604 4,080 21S 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 13,171 8,095 2,018 

I 
69 2,989 

1959 12,140 6,647 1,417 57 4,019 

a "Other Products and Services" includes missiles, conversions, modifications, and all other 
products nnd Aervires not covered under the first 1hree cntel!(ories as long as they were produced 
or performed by manufacturers of complete aircraft, aircraft engines, or propellers. 

!'lnurce: 15 

plant. The turbine engine offers substantially lower operating and 
maintenance costs in addition to greater power. The number of com­
mercial helicopter operators in the U. S. and Canada increased from 
120 in 1958 to 160 in 1959, and the number of helicopters in service 
increased from 500 to 640. 

Sales of the aerospace industry for 1959 are estimated at about 
$11.3 billion, approximately the same as in 1958. 

Despite the relatively high level of sales, production of military air­
craft declined from 4,000 units in 1958, to about 2,000 units in 1959. 
However, rising expenditures for missiles and space vehicles partially 
offset this marked decline. Expenditures for the procurement and pro­
duction of missiles have risen to an estimated $3.49 billion for fiscal year 
1959. 

Civil aircraft, engines, propellers and parts sales are estimated 
at about $1.7 billion in 1959, compared to $1.4 billion in 1958. 

Total civil aircraft production for 1959, including helicopters, is 
estimated at 8,242 units, significantly higlwr than the 1958 output of 
6,860 units. The value of the 1959 civil aircraft production is estimated 
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to be up 38% from 1958. About 260 transports were delivered in 1959, 
compared to 216 units in 1958. Of these aircraft 242 -were turbine­
powered transports. At the end of October, U. S. manufacturers had 
orders for more than 432 turbine transports, valued at about $2 billion. 

VALUE OF AIRCRAFT AND pARTS PRODUCED4 

1914 TO DATE 
(Thousands of Dollars) 

TOTAL VALUE 
Part of Total 

Year Which is Added 
OR SALES~ by Manufacture 

19JAI $ 790 $ 656 
1919 14,373 7,246 
1921 6,642 4,235 
1923 12,945 9,116 
1925 12,525 9,655 
1927 21,162 13,645 
1929 71,153 43,785 
1931 40,278 27,177 
1933 26,460 18,503 
1935 45,347 30,986 
1937 149,700 93,144 
1939 279,497 183,247 
1940 Jul-Dec 370,000 N.A. 
1941 1,804,000 N.A. 
1942 5,817,000 N.A. 
1943 12,514,000 N.A. 
1944 16,047,000 N.A. 
1945 Jan-Aug 8,279,000 N.A. 
1947 1,200,000E 954,575 
1948 Apr-Dec 1,158,000 N.A. 
1949 1,781,000 1,344,068 
1950 2,274,000 1,550,551 
1951 3,456,000 2,662,993 
1952 6,497,000 4,450,602 
1953 8,511,000 5,764,300 
1954 8,305,000 6,084,000. 
1955 8,470,000 5,932,ooo· 
1956 9,496,000 7,035,000" 
1957 11,765,000 8,006,000• 
1958 11,470,000 7,907,000" 
1959 11,255,000 7,878,500" 

• The figures shown beginning with 1947 include other products and services such as missile•. 
conversions, modifications, and all other products and s•·rvices produced and performed by manu­
facturers of complete aircraft, aircraft engines, and propellers. 

b 1914-1939: Value of Products 
1940-1945: Value of Production at August 1943 Unit Cost. 
1947-Date: Sales of Manufacturers of Complete Aircraft, Engines, Propellers, and Parts. 

• Adjusted for inventory changes. 
E Estimate. 
N.A.-Not available. 
Sources: 3, 12, 15 
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Year 

I 
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 
1959 

N.A. Not available. 
a Estimate. 
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AIRCRAFT ENGINE PRODUCTION, 1!)17 TO DATE 
(Number of Engines) 

TOTAL 
I 

Military 

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

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

2,965 991 
4,237 1,804 
6,1!184 1,989 
N.A. N.A. 

11,172 N.A. 

30,1678 22,667 
64,68111 58,181 

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

Reciprocating Jet 

256,911 256,789 122 
111,6501!1 108,442 1,208 

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

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

26,959 7,868 13,572 
21,108 3,874 9,595 
21,869 2,982 7,388 
22,051 2,557 8,63:-J 
18,252 1,496 6,523 
16,052E 600E 4,300E 

• Reciprocating engines only. 
Sources: 1, S, 14, 19 

13 

Civie 

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. 

7,5001!1 
6,5001!1 

-
-

-
2,00011 

40,822 
16,351 

9,039 

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

5,519 
7,639 

11,499 
10,859 
10,233 
11,152 
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Company and 
Engine 

Designation" 

Total .............. 

Allison Division 
General Motors 

282 ..........•. 
Continental 

205 ...... JH •• 

246 ........... 
252 ........... 
253 ............ 
267 ............ 
273 ........... 
298 ............ 
Other .......••. 

General Electric 
308 ....•....... 

Lycoming 
223 ........•.. 
295 ........... 
228 ........... 
229 .....•...•. 
274 ........... 
275 ............ 
286 ............ 
284 ............ 
Other .......... 

Pratt & Whitney 
Division 

230 ............ 
231,264 ....•.. 
290 ........... 
291 ..••..•...• 
Other .......... 

Wright Aeronautical 
243 ........••. 
259 ..... ...... 
272 ......•.... 
287 ........... 
289 ............ 
Other ......... 

•Type Certificate number 
Source: 1 

SHIPMENTS OF CIVILIAN ENGINES 

1953 to Date 

1953 1954 1955 1956 1957 

6,215 5,360 7,466 11,290 10,844 

- - - - -

89 147 163 87 145 
345 78 41 22 24 
367 210 279 629 879 
715 561 811 1,736 811 
85 423 500 433 31 

760 990 1,712 2,524 2,733 
- - - - -
21 17 12 20 2! 

- - - - -

141 2 6 7 8 
- - - - 123 

370 217 143 443 315 
1,869 969 127 132 44 

94 618 2,309 3,011 2,631 
- 213 591 909 842 
- - - 2 250 
- - - - -
- - - - -

52 44 26 21 5 
847 350 157 316 456 
- - - - 35 
- - - - 3 
2 - - - -

- 2 1 - 68 
1 1 5 23 157 

455 516 483 315 323 
- - 32 576 910 
- - - - -

2 - - - -

1958 1959 

10,251 12,259 

2:12 604 

77 16 
15 23 

829 1,348 
1,734 953 

36 36 
2,181 2,816 

- 713 
23 8 

18 90 

2 8 
561 906 
167 24 

95 113 
2,023 2,021 

419 308 
768 1,044 
- 247 
- 29 

6 1 
315 3 
232 275 

23 410 
- 5 

51 6 
129 202 

22 -
283 26 
- 24 
- -
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CosT VALUE oF F L\CILITIES r~ THE AEROSPACE I NDUSTRY" 
(Mill ions of Doll a r s ) 

V a lue Expenditures 

15 

Finan ced by Financed by 

Year T OTAL Gover n- TOTAL Govern-
Company ment Company m ent 

1955 $3,932.6 $2,16Ul $1,770.8 $451.1 $266.9 $184.2 
1956 -!,598.2 2,532.2 2,066.0 643.8 421.0 222.8 
1957 5,194.5 2,972.2 2,222.3 780 .5 514.4 266.1 
1958 5,843.3 3,311 .3 2,531.9 604.4 364.0 240.4 
1959 6,167.2 3,449.3 2,717.9 556.3 320.2 236.1 

TOTAL EXPENDITURES, 1955-1959 $3,036.1 $1,886.5 $1,149.6 
° Compilation of data from 116 compan ies, in cludin g mnjor a irframe, miss ile and engine manu· 

fucturers. 
Source : 1. 

F r.oorr SPACE OP AmFrrAM<E, ENGINE AND P ROPELLER FAC ILITIES, 19:1!1 TO DATE 
!lHill ions of Square Feet) 

D ate T OTAL Airfra m e 

I 
E ngine Propeller 

--
Jan . 1, 1939 . ... . . . .. ... 9.5 7.5 1.7 .3 
J an. 1, 1940 .. . ... . . . . . . 13 .1 9.6 3.0 .5 
J an . 1, 1941 ....... . .... 25 5 17.9 6.5 1.1 
J a n . 1943 ... . ... . .... .. 117.1 77 .5 31.8 5.2 
Dec. 1943 .. . . . . . .. . .. . . 175 .0 110.4 54 .2 6.8 
D ec . 1944 .. . .. . .... . ... 167.4 103 .0 54.9 7.9 
1947 (estimate) .. . .. . . . . 54 .1 39.0 13 .5 1.6 
1950 (estim ate) . .. .. . . . . 63.5 47 .5 14.0 2 .0 
June 30, 1952 • • • 0 •• • • • • 122.8 82.3 38.4 2.1 
J une 30. 1953 • • 0 0 •••••• 135.8 91.1 42 .1 2 .6 
Sept. 30, 1954 . . .. . .••. 1 27.f:i 91.0 33.7 3.8 
Dec. 31, 1955 .... .. ... 131.3 96.5 32.1 2.7 
D ec. 31, 1956 ... . .... . . 138.4 101.5 34.1 2.8 
Sept. 30, 1957 ... . . .... 141.5 103.5 35.2 2.8 
Dec. 31, 1958 .... . .. . . . 137.8 103.1 31.6 3.1 
Sept. 30, 1959 • • 0 0 ••• 0. 126.8 93.6 30.0 3.2 

Sources : 1, 3, 19. 



The building- of aerospace power-the provision and maintenance of 
a force which can continue to guarantee aerospace security for t he 
United States and its allies-is the r esponsibility of the aerospace indus­
try and the mission of the mili tary aerospace forces. 

During the past ten years, this industry-Government task has become 
increasingly d ifficult. Rapid technical advances along all fl igh t fronts; 
advances in propulsion, manufacturing materials, tech niques of produc­
t ion, electronics, etc., have made possible weapon performance capabilities 
considered beyond r each a few years ago. But with these advances have 
come greatly increased development and manufacturing costs, making, 
unfortunately, th e choice between weapons systems dramati c and difficult. 

'rhe progress of th e incl us t ry in the development of eve r-more power­
ful aircraft, missi les a nd space systems has been outstanding, enabling 
our mil itary forces to obtain aerospace weapons second to none in mini­
mum quantities order ed for th e national defense. 

The composition of the milita ry aerospace forces , bctanse of 1lt c 
increasin g performance of the weapons, has a lter ed g reatly from t he 

16 
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quan tity concept of a few years ago. For example, in the opinion of our 
military leaders, the quantities of aircraft r equired fo r our air forces to 
ma.intain superiori ty are no longer so high . Our B-17 and B-24 fo rces 
of V\Tor!d \Var II totaled some 30,000 aircraft. Th e Nation 's post\\·ar 
B-29, B-50 a nd B-36 fo rce m1s slight ly oyer 4,000 a ircraft. Th e current 
strategic bomber force of B -47s and B-52s tota ls approxi mately 2,000 
a ircraft . Contributin g, of course, to this changing composition of mili­
tary av iation are the increasing capabilities of the guided missile. Slo\\"ly 
but surely the missiles a re taking over some of the f unctions, preYi ousl~· 

the assigned missions of manned aircraft. Ballistic missiles are a typ ical 
case. 'l'hese \\· capons can destroy an enemy target more than 1,500 mile~ 
away 'vithin minutes after a decision is made to attack This is beyond 
the capability of any manned a ircraft now operational or under develop­
ment. 

Aviation Aspects of D ef ens-e SpC?td·i?tg 

During the last four years, ther e have been rapid changes in the 
product-mix of aeronautical procurement. These changes will continue 
into fiscal year 1961. The percentage of the procurement dollar devoted 
to aircraft will continue to decline in 1961, \\·hile the percentage going 
to missiles continues to incr ease. ·whereas aircraft took 59lj2 ¢ of every 
procurement dollar spent in fiscal year 1957, they will take only 44¢ in 
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CoMPOSITION OF MILITARY AIR FoRCEs 
FISCAL YEARS 1959-1961 

Aetual Planned 

June 30, June 30, June 30, 
1959 1960 1961 

Department of the Army: 
Field artillery missile groups 

(heavy) (Redstone) ......... 3 3 3 
Army missile commands ....... 4 4 5 
Guided missile battalions 

(equivalents) ............... 74 73% 82% 
Other antiaircraft battalions .... 11 8 5 
Se:Q~rate surfaee-to-surface 

missile battalions ............ 18 t24 26 
Active aircraft inventory (total) 5,199 5,663 5,791 

Helicopters ................. 2,357 2,714 2,840 
Fixed-wing ...•..........•.. 2,842 2,949 2,951 

Department of the Navy: 
Attaek earrier air groups ....... 16 16 16 
Carrier antisubmarine groupsG .. - 11 11 
Patrol and warnings squadrons .. 42 42 41 
Marine divisions .............. 3 3 3 
Marine air wings .............. 3 3 3 
Active aireraft inventory ....... 9,649 8,657 8,348 

Department of the Air Force: 
USAF eombat wings (total) .... 105 96 91 

Strategic wings ............. 43 40 38 
Air defense wings ........... 27 23 20 
Taetieal wings .............. 35 33 33 

USAF eombat support flying 
forees (total) ............. 145 118 115 

Air refueling squadrons ...... 60 62 66 
MATS air transport squadrons 27 22 21 
Other specialized squadrons .. 58 34 28 

Aetive aireraft inventory ....... 20.890 19,513 18,885 
G Prior to 1960 the carrier antisubmarine capability was represented by 22 carrier antisub· 

marine squadrons which have been reorganized into 11 carrier antisubmarine air groups. 
Source: 26 

fiscal year 1961 (compared with 4 7.8 in fiscal 1960). Conversely, mis­
siles took a little over 15¢ of the procurement dollar in 1957 and will 
take about 26¢ in 1961. The proportion of the procurement dollar going 
for ships will increase from about 6%¢ in 1957 to over 11¢ in 1961, and 
electronics and communications equipment will go up from 6%¢ to over 
7¢. The proportion of the procurement dollar going for ammunitioll 
and for production equipment facilities will continue to decline. 
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NEW l\1ILI'l'ARY AIRCRAF'I', BY T YPE', A CCEPTED BY 

THE DEPARTMEN'l' OF DEFENSE 
1940 to Date 

T YPE OF ADWRAFT 

Trans- Heli-
TOTAL B0mber F ig hter port Trainer copter 

6,028 1,194 1,689 290 2,731 -

19,445 4,119 4,421 532 9,376 7 
47,675 12,634 10,780 1,985 17,632 -
85,433 29,362 24,005 7,013 19,942 22 
95,272 35,008 38,895 9,834 7,578 144 

46,865 16,502 21,518 4,613 1,309 275 
1,417 132 1,017 93 - 4-! 
2,122 317 909 98 3 57 
2,536 563 1,438 61 73 153 
2,592 656 1,316 68 87 73 

2,773 560 1,502 176 351 26 
5,446 510 2,073 271 612 360 
9,302 1,226 3,739 512 1,425 983 

10,626 1,243 4,665 784 1,961 943 
8,740 1,807 3,518 642 1,602 431 

8,032 1,378 4,021 534 1,438 444 
6,114 1,179 2,655 362 843 647 
5,619 895 2,373 229 819 689 
4,000 N.A. N .A. N .A . N .A. N.A. 
2,000 N .A. N .A. N.A. N .A. N .A. 
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Other 
---

124 
990 

4,644 
5,089 
3,8l:J 

2,588 
131 
738 
248 
392 

158 
1,620 
1,417 
1,030 

740 

217 
428 
61-! 

N.A. 
N .A. 

NO'l'E: Thi s "rrorrAL" table includ es a ircraft bought for delivery to fore ig n countries and t.o 
other federal agencies . 

11 Number of aircraft. Excludes glid ers a nd targets for entire period, air shi ps prior to 19 5 6, 
anti experim enta l ai rcraft s ubsequent to 1949 . "Other" in clud es li a iso n, observation , utility. 
search and rescue an d bas ic recon nai ssance types . Rcconu nissnnce version s o f bombers and 
fight e rs ure in clu ded w ith bombers and fighters. 

E-Estimnte 
N.A.-Not ava il able. 
Source : 20 
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Aircraft and Missile Procu1·emcnt: 
Expenditures for aircraft in 1961 are estimated at $6.02 billion, com­

pared to $6.67 billion in 1960. New obligational authority for aircraft 
in the 1961 budget is estimated at $4.75 billion, compared to $6.16 billion 
in 1960. In missiles, expenditures are estimated at $3.47 billion for 
1961, compared to $3.50 billion in 1960. The 1961 new missile obliga­
tional authority is estimated at $3.82 billion, compared to $3.24 billion 
in 1960. Total procurement expenditures are set at $13.6 billion in 1961, 
compared to $13.9 billion in 1960. 
ill ilitary Assistance: 

Expenditures for military assistance in 1961 are estimated at $1.75 
billi9Jl, compared to $1.80 billion in 1960. Requests for new obligational 
authority for this purpose in 1961 are $2.0 billion, compared to $1.3 

NEW MILITARY AIRCRAFT, BY TYPE", ACCEPTED BY 
THE DEPARTMENT OF THE AIR FORCE 

1940 to Date 

TYPE OF AIRCRAFT 

Year Trans- Heli-

I TOTAL Bomber Fighter port Trainer copter Other 

1940 5,062 1,015 1,426 233 2,320 - 68 
1941 8,723 880 1,727 133 5,585 7 391 
1942 26,438 5,817 5,213 1,264 11,004 - 3,140 
1943 45,889 15,022 11,766 5,072 11,246 19 2,764 
1944 151,547 20,116 18,291 6,430 4,861 120 1,729 

1945 26,231 9,490 10,591 3,043 825 241 2,041 
1946 622 63 321 88 - 40 110 
1947 565 7 301 95 - 36 126 
1948 1,153 139 769 61 70 94 20 
1949 1,475 250 921 65 86 24 129 

1950 1,651 219 917 169 303 6 37 
1951 2,149 152 1,158 240 517 14 68 
1952 3,625 399 1,247 454 1,258 49 218 
1953 5,674 489 2,862 578 1,381 165 199 
1954 5,226 716 2,729 603 998 172 8 

1955 4,117 632 2,346 466 578 82 13 
1956 2,515 605 1,166 326 354 62 2 
1957 2,467 318° 1,494. 216d 343" 16' 80" 

• Number of aircraft. Excludes gliders and targets for entire period, airships prior to 1956, 
and experimental aircraft subsequent to 1949. "Other" includes liaison, observation, utility, 
search and rescue and basic reconnaissance types. Reconnaissance versions of bombers and 
ll.ghters are included with bombers and fl.e-hters. 

•Includes YB·47's; RB·52's; RB-57 s; RB·66's; B·58's; P-TV's. 
•Includes RF·84's; F·100's; RF·lOl's; F·102's; F·104's; F·105's; F106's. 
•Includes C·123's; C·130's; C·133's; KC·135's. 
•Includes T·33's; T·37's. 
/Includes H-13's; H·21's. 
•Includes f,·27's. 
Source: 20 
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billion in 1960. In this connection, the President pointed out that the 
major purpose of this increase was to provide for the ''new and costly 
weapons for which the free world still looks for help from the United 
States.'' He also noted that the forces of the countries included in MAP 
possess about five million army troops, 2,200 combatant ships and over 
25,000 aircraft, about half of which are jets. 
Aircraft Procurement: 

Aircraft procurement continues to decline, with 1510 aircraft sched­
uled for the 1961 program-99 fewer than in 1960. Of this total, 633, 
are for the Air Force, 658 for the Navy and 219 for the Army. Produc­
tion of B-52H 's, B-58 's and KC-135 's will continue. An increased num­
ber of F-105 's will be purchased, and procurement of C-130's and jet 
trainers will continue. For the Navy, the number of Navy attack aircraft 
to be purchased, including the A3J, will be increased. Procurement of. 

Year 

1940 
1941 
1942 
1943 
1944 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 
1954 

1955 
1956 
1957 

NEW MILITARY AIRCRAFT, BY TYPE", ACCEPTED BY 
THE DEPARTMENT OF THE NAVY 

1940 to Date 

TYPE OF AIRCRAFT 
Trans- Heli-

TOTAL Bomber Fighter port Trainer copter 

966 179 263 57 411 -
3,514 620 340 155 1,899 -
8,347 2,093 1,259 290 3,586 -

20,055 7,830 5,499 535 5,845 3 
25,579 10,236 12,090 1,215 1,787 24 

--·- -
------~ 

16,847 6,923 8,381 537 456 34 
795 69 696 5 - 4 
955 310 608 3 3 21 

1,203 424 669 - 3 59 
836 406 382 3 1 43 

977 341 560 7 48 5 
1,374 350 779 31 41 143 
2,164 794 870 25 105 353 
2,315 667 1,096 135 129 245 
2,367 1,090 782 23 405 46 

2,260 721 782 49 533 128 
1,966 559 750 36 424 152 
1,816 555. 579c 8" 476" 193' 

Other 

56 
500 

1,119 
343 
227 

516 
21 
10 
48 
1 

16 
30 
17 
43 
21 

47 
45 
5" 

• Number of aircraft. Excludes gliders and targets for entire period, airships prior to 1956, 
and experimental aircraft subsequent to 1949. "'Other" includes liaison, observation, utility. 
search and rescue and basic reconnaissance types. ReconnuissoJU"e versions of bombers and 
lighters ore included with bombers and lighters. 

•Includes P2V·7's; P5M·2's; P0-2\V's (WV-2); AD-7's; A3D·2's; A4D·2's; FJ-4B's; S2F·l's. 
•Includes FSU·l's; F4D·l's; 1!'5D·l's; F9F-8's; FllF·l's; F3H·2's; FJ·4's. 
dJncludes TF·l's; R4Y·2's. 
•Includes F9F-8T's; TV-2's; T2V-l's; T34B's; T28C's; TT·l's. 
flncludes HOK's, HRS-3's; HR2A-l's; HHS·l's; HSS·l's; HUS-l's. 
glncludes ZPG-2\V's; ZS2G-l's. 
Source: 20 
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Year 

1948 
1949 
1950 
1951 
1952 

1953 
1954 
1955 
1956 
1957 

AEROSPACE FACTS AND FIGURES, 1960 

New MILI'l'ARY AmcnAF'l', BY TYPE", ACCEPTED BY 
THE DEPAR'.rMENT OF •nm An~iY 

1948 to Dnte" 

TYPE OF AIRCRAF'l' 

Trans- Heli-
TOTAL Bomber Fig hter p ort Trainer copter 

180 - - - - -

74 - - - - 6 
35 - - - - 15 

1,532 - - - - 192 
1,342 - - - - 559 

989 - - - - 463 
496 - - - - 155 
289 - - - - 200 
722 - - - - 430 
915 - - - - 450 

I Other 

180 
68 
20 

1,340 
783 

526 
341 

89 
292 
465 

n N un1b er of a ircraft. Exc lud es g lid ers a nd targets for entire pe t·iod, airs hip s prior to 1!)56, 
and expct·imcntnl a ircraft subsequ ent to 1}14~. "Othet·" includes liai son, observation, utility , 
sea rch a nd rescue a nd bas ic reconnaissa nce ty-pes . Reconnai ssance ve rs ion s of bombe rs and 
fighters are in clud ed with bombe 1·s and fighters . 

b For the years 1940 throu gh 1947, a ircraft for the Army Air Corps are in clud ed und er Air 
Force . 

crn clucl es H-1 3's ; H·19' s ; H -2 1' s ; H-23's; YH-32' s ; H-3 •!'s ; H -3 7' s ; YH-41's . 
•'Includ es L-19' s ; L-20 ' s; L -23's; L-2 6' s ; U-l's. 
Source : 20 
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1940 
1941 
1942 
1943 
1944 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 
1954 

1955 
1956 
1957 
1958E 
1959E 

MILITARY AVIATION 

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.A. 
79.4 N.A. N.A. N.A. N.A. 
60.0 N.A. N.A. N.A. N.A. 
30.0 N.A. N.A. N.A. N.A. 

23 

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. 
N.A. 

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

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

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

Source: 19 

the F8U-2N and F4H will remain at about the same level. An increased 
number of GV1 's and S2F 's will be procured. Army aircraft procure­
ment will increase more than 35 per cent over 1960, including the Mo­
hawk, the Caribou, the Iroquois, and first production quantities of the 
Chinook. 
Guided Missiles Pt·ocurernent: 

The 1961 budget requests funds for procurement and production 
of the four main strategic deterrent missiles-Atlas, Titan, Minuteman 
and Polaris. No new money for Jupiter and Thor. Hound Dog and Quail 
will continue at a high level. Procurement of Talos, Terrier and Tartar 
will continue. In addition, large numbers of Sparrow, Falcon and Side-
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winder will be procured. Bullpup will be increased considerably over 
1960. Pershing· will continue on a high priority basis. Additional funds 
for Little John and an improved version of Honest J olm will be provided, 
together with Lacrosse and Sergeant missiles. A substantial p rocure­
ment of Hawk missiles and the first production quantity of Redeye will 
be made in 1961, also, a sizeable quantity of Davy Crockett . 
Dist1·ibution of Funcls in Depa1·t?nent of D ef ense : 

Of the $40.99 billion expenditure estimated for 1961, the Air Force 
estimate is $18.61 billion, the Navy $11.68 billion, the Army $9.38 billion, 
and DOD $1.31 billion. Comparable 1960 figures are $18.82 billion, 
$11.57 billion, $9.34 billion, and $1.20 billion, respectively. Direct obliga-

HELICOPTER I NVENTORY 

1955 TO DATE 

June 30 TOTAL" Army 

1955 
1956 
1957 
1958 
1959 
1960 
1961 

a Includes Ma rin e Corps. 
FJ Estim a t e. 
N .A.- Not ava il able. 
Sou r ces : 19 , 26 

2,268 
2,556 
3,061 
3,423 
3,657 
N.A. 
N.A. 

1,188 
1,456 
1,901 
2,193 
2,357 
2,714" 
2,840" 

I 

Navy"·" Air Force" 

650 430 
700 400 
800 360 
900 330 

1,000 300 
N.A. N.A. 
N.A. N.A . 
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MILITARY AIRCRAFT IN DEVELOPMENT OR PRODUCTION 

(FIXED WING) 

Designation Name Type Service Manufacturer 

L-23-F Seminole Combat Army Beech 
Command 

B-52H Stratofortress Bomber USAF Boeing 
KC-135A Stratot8Jlker Tanker USAF Boeing 
T-37A - Trainer USAF Cessna 
F8U-2N Crusader ,Fighter Navy Chance 

Vought 
F-106A,B Delta Dart Fighter USAF Convair 
B-58A Hustler Bomber USAF Convair 
F4D Skyray Fighter Navy Douglas 
A3D,-2P, -2Q,-2T Skywal'l'ior Attack Navy Douglas 
A4D-2N Skyhawk Attack Navy Douglas 
C-133B - Cargo USAF Douglas 
A.2F-1 - Attack Navy Grumman 
S2F-3 i'racker Anti-Sub Navy Grumman 
TF-1 Trader Cargo/Utility Navy Grumman 
F9F-8, -8P Cougar Fighter Navy Grumman 
W2F - Patrol Navy Grumman 
FUF-1 Tiger Fighter Navy Grumman 
WF2 Tracer Patrol Navy Grumman 
A0-1 Mohawk Observation Army G rtmnn an 

Surveillance 
WV-2 Super Anti-Sub Navy Lockheed 

Constellation 
GV-1 - Tanker Navy Lockheed 
F-104F Starfighter Fighter USAF Lockheed 
C-130B Hercules Cargo USAF Lockheed 
SC-130B - Recon USAF Lockheed 
P2V-7 Neptune Patrol Navy Lockheed 
P3V - Patrol Navy Lockheed 
P6M-2 Seamaster Minelayer Navy Martin 
P5M-2G Marlin Patrol Navy Martin 
F3H-2N Demon Fighter Navy McDonnell 
F4H-1 - Fighter Navy McDonnell 
F101B Voodoo Fighter USAF McDonnell 
RF101C Voodoo Fighter USAF McDonnell 
A3J-1 Vigilante Attack Navy North 

American 
B-70 - Bomber USAF North 

American 
T-39A,B Saberliner Trainer USAF North 

American 
T2J-1 - Trainer Navy North 

American 

(Continued on next page) 
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MILITARY AIRCRAFT I N DEVELOP1\IEN1' OR PRODUC'riON-Cont·inuecl 

(FIXED Wm a) 

Des-ignation 
I 

Name Typ e 

T-38A - Trainer 
F-105D Thunderchief Fighter 
AC-1 Caribou Tactical 

Transport 
UOl Aztec Liaison 

a No further production- those in use bein g modifi ed. 
Source : 19 

Service ManuJ acturcr 

USAF Northrop 
USAF R epublic 
Army DeHavilland 

Navy Piper 

tions, which stem from new obligational authority and carry-over funds, 
will p'110vide the Air Force with $18.99 billion, the Navy $12.14 billion, 
the Army $10.01 billion and DOD $1.27 billion. 

By the end of fiscal 1961, the Air Force is scheduled to have 91 
wings, compared to 105 at the end of fiscal 1959. The major reduction 
during 1960 will be effected in air defense tactical wings. 'l'he Navy will 
operate 16 carrier air groups in 1961, and 3 Marine air wings. Army 
aviation active aircraft inventory is scheduled to include about 4,800 
aircraft. At the present time, within the Strategic and Tactical Air 
Command structures, there is a combined total of 59 air r efueling squad­
rons. By fiscal year end of 1960 these two commands will be operating 
62 r efueling squadrons. 
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PERSONNEL IN THE UNITED STATES Am ]'ORCE, 1912 TO DATE 

As of June 30 

1912• 
1914 
1916 
19186 

1920 

1922 
1924 
1926 
1928 
1930 

1932 
1934 
1936 
1938 
1940 

1941 
1942 
1943 
1944 
1945 

1946 
1947 
1948 
1949 
1950 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 .. 
1961 .. 

E Estimate. 
N.A.-Not avuilahle. 
" As of November 1. 
b A• of November II. 

• 

TOTAL Officers 

51 12 
122 18 
311 63 

195,023 20,708 
9,050 969 

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

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

15,028 1,659 
. 15,861 1,545 

17,233 1,593 
21,089 2,179 
51,165 3,361 

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

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

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

788,381 107,099 
973,474 128,401 
977,593 130,769 
947,918 129,752 
959,946 137,149 

909,958 142,093 
919,835 140,563 
871,156 132,939 
840,435 131,602 
825,000 N.A. 
825,000 N.A. 

r This category includes 1,614 Air Force Academy Cadets. 
d This category includes 504 Air Force Academy Cadets. 
• This category inrludes 1,169 Air Forre Academy Cadets. 
I This category includes 1,169 Air Force Academy Cadets. 
Sources: 3, 6, 26 

Aviation Airmen 
Cadets 

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

113 8,571 
119 9,544 
142 8,578 
280 9,214 
378 11,654 

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

1,894 45,910 

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

7 373,775 
53 263,029 

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

2,476 678,806 
6,782 838,291 
9,157 837,667 
9,072 809,094 
4,384 818,413 

3,256° 764,609 
2,7064 776,566 
2.458" 735,759 
4,271 1 704,562 
N.A. N.A. 
N.A. N.A. 
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~~~~~AAA~AAA~A·AAAA~AAA 
~~~~~AA~~AAAAA~AAA~AA~ 

ARMY AviATORs" ON AcTIVE DuTY, 1950 TO DATE 

As of Total 
June 30 Number 

1950 1,050 

I< I 1951 1,372 
1952 1,933 
1953 2,227 
1954 2,528 

1955 3,097 
1956 4,156 
1957 5,050 
1958 5,611 
1959 5,984 

• Enlisted personnel statistics not available prior to November 30, 1959, when the number 
was 10,993. 

Source: 9 

NAVAL AVIATION PERSONNEL4
1 1941 TO DATE 

Year Enlisted 
as of TOTAL Pilots Aviation 

June 30 Rates 

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

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

1958 202,884 23,214 172,777 
1959 191,077 22.fi93 161,931 

-
4 Navy and Marine. 
• Pilots as of Aug. 31; others as of October 31. 
• Includes non·pilots in flying status and formerly designated pilots. 
• As of January 1. 
• As of November 30, 1956. 
Sources: 3, 41 

Aviation 
Ground 
Officers 

2,000 
24,336 

1,971 
4,089 
5,300 

4,930 
4,725 
4,885 
5,060 
7,736 

6,893 
6,553 

--~------
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The iilitary Air Tra nspor t Sen ·ice urrently includes 27 squadrons 
comprising 9 " ·i ngs. By fi scal year end 1961, ho\rever , MATS " ·ill be 
r educed by six squadrons. There are 34 other specialized squadrons 
current ly wi thin the Air Force ·tructure comprising communications, air 
r escue, etc. By end of fi scal 1961 th ese will be r educed to 28. 

01·ga11izat iou of Wings, Air Gro 11 ps 

A ir Foree: Th e basic organization uni t of the ' nitcd States Air 
Force is t he" "·ing." A wing is comprised of a combat group and neces­
sary administrative and service units. The number of ai rplanes in a wing 
depend.· on its mi:sion ; for example. a wing of heavy bombers bas 45 
planes, a medium bomber " ·ing has 45, a light bomber wing 48, a day 
fighter \rin g- 75, an all-\Yeath er fighter squadron 25. The USAF also 
operates separate sq uadrons fo r r escue, . upport and in-fli ght r efueling:. 
Ther e are 20 aircraft per in-flight r efueling sqmidron. There are 6 to 10 
a ircraft per a il· r escue squadron depending on the mission . 

• 
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AEROSPACE FACTS AND FIGURES, 1960 

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. .01 N.A. 
191:1 .10 N.A. .01 N.A. 
1914 .17 N.A. .01 N.A· 

191; .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 

( Otmtinueil top nezt page) 
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APPROPRIATIONS AND EXPENDITURES FOR MILITARY AVIATION 

1899 TO DATE-Continued 
(Millions of Dollars) 

U.S. Air Force Naval Aviationa 
Fiscal 
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Year Total Cash Expenditures Total Cash Expenditures Appropriations Appropriations 

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

1948 
608.1l b 

1,199.1 906.0 829.8 J 

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

1954 11,402.4 15,668.5 2,322.0 
1955 11,715.8 16,406.7 2,749.5 
1956 15,681.3 16,748.8 1,711.7 
1957 17,696.5 18,362.7 2,543.7 
1958 17,732.0 18,435.0 2,682.8 
1959 18,713.0 19,084.0 2,033.8 
19608 18,475.0 18,823.6 1,961.6 
19618 17,737.0 18,614.0 2,113.0 

NOTI!l: For details on missiles see separate tables in this and the missiles chapter. 
N.A.-Not available. 
E Estimate. 

4,490.1 
5,166.0 
1,065.7 

749.1 

747.9 

875.1 
989.4 

1,237.3 
2,205.2 
3,061.3 

3,235.6 
2,554.8 
2,836.1 
3,053.3 
3,358.6 
2,442.0 
1,979.0 
1,989.0 

0 lncludes "Aircraft and Related Procurement" and "Aircraft and Facilities" until 1960. Begin· 
ning with 1961 "Procurement of Aircraft and Missiles." 

bFY 1949 Construction of Aircraft & Related Procurement appropriation enacted in FY 1948. 
Sources: 3, 26 1 

Navy: Navy carrier air groups usually are composed of 2 fighter 
squadrons; 3 attack squadrons; 1 heavy attack squadron or detachment; 
4 photo planes; and 6 aircraft early warning (AEW) planes and one 
detachment of helicopters. Super aircraft carriers of the Forrestal Class 
(54,600 tons) have up to 80 or 100 aircraft. Large Midway Class 
(51,000 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 ASW support car­
riers average 40 aircraft, and shore-based patrol squadrons have a com­
plement of 12 planes each. Marine fighter squadrons are assigned 20 
aircraft. 
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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 1lh-ton, 11-passenger aircraft and is assigned 
to field Army level. 

TOTAL FEDERAL EXPENDITURES AND EXPENDITURES FOR MILITARY 

AIRCRAFT AND GUIDED MISSILES 

1922 TO DATE 

(Dollar Figures in Millions) 

Total Expendi-
Percent Percent 

Total Aircraft Aircraft 
Fiscal Federal Military turesfor and Missiles and Missiles 
Year Expendi- Expendi- Aircraft and of Total of 

tures turesa Missilesb Federal Military 

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

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

1932 4,535 834 29 .6 3.5 
1933 3,864 784 25 .6 3.2 
1934 6,011 706 13 .2 1.8 
1935 7,010 924 23 .3 2.5 
1936 8,666 1,147 44 .5 3.8 

1937 8,177 1,185 58 .7 4.9 
1938 7,239 1,240 67 .9 5.4 
1939 8,707 1,368 68 .8 5.0 
1940 8,998 1,799 205 2.3 11.4 
1941 12,711 6,252 587 4.6 9.4 

1942 32,297 22,905 2,915 9.0 12.7 
1943 76,179 63,414 10,072 13.2 15.9 
1944 93,744 75,976 12,828 13.7 16.9 
1945 100,405 80,357 11,521 11.5 14.3 
1946 60,703 43,151 1,649 2.7 3.8 

(Continued on next page) 
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(Con linu ecl on ·next ]Jage ) 
TOTliL FEDERAT~ Es:PEKDI'l'CilES A~D E:s:PE~DITU ilES FOil :MI LITLIHY 

Amc RAFT A~o G t . ID ED }II SS IL~: s 

1922 TO DATI;; 

(Dollar Figures in }lill ions) 
- - -

Total Total Expendi-
Percent Percent 
Aircraft Aircraft 

33 

I F iscal Fedet·al Mi lita ry tun•s fo r and l\Iissiles and Missiles 
Year I Ex.pendi- Expend i- Aircraft and of. Total of 

I 
turcs tures" ::\Iissiles" Federal Milita ry 

1947 39,289 14,769 593 1.5 4.0 
1948 33,791 11,983 703 2.1 5.9 
1949 40,057 13,988 1,248 3.1 8.9 
1950 39,617 13,009 1,705 4.3 13.1 
1951 44,058 22,444 2,433c 5.5 10.8 

1952 65,408 45,963 5,057c 7.7 11.0 
1953 . 74,274 51,830 7,712c 10.4 14.9 
1954 67,772 47,872 8,839c 17.6 18.5 
1955 64,570 42,089 8,755c 13.6 20.8 
1956 66,540 41,825 8,314c 12.5 19.9 

1957 69,433 44,414 10,073c 14.5 22.7 
1958 71,936 44,1'12 Jl ,J.85c 15.5 25.3 
1959" 80,697 46,425 11,152' 13.8 2-J..O 
1960"·''' 78,383 45,650 9,-J.79c 13.0 22.3 
1961"· ''' 79,816 45,568 9,506c 11.9 20.9 

d Data nrc not dn·cc tly Jomp a rnb lc to those for e arli er y ears beca use of changes in title cla ss i· 
ficat ion s aud iu fun din g . 

N .Estimate. 
a Includes stockpilin g Mutual Defen se, and A tomic Energy. 
b Includes related items. 
t: Procurement and Production. military fun c tion ~ only. 
d D ata are not di rec tl y comparable to th ose for Pa rliC' r yf'ars becau ~c of f' han gr·s in title class i· 

li <'a tion : ancl in fu ncling-. 
So urces : 3, 1 8, 20, 26 
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DEPARTMENT OF DEFENSE 

EXPENDITURES FOR PRODUCTION AND PROCUREMENT, TOTAL AND AIRCRAFT 

1951 TO DATE 

(Millions of Dollars) 

Year Ending Total Procurement 
Aircraft 

Aircraft as 
June 30 and Production Percent of Total 

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

1956 12,182 7,146 58.6 
1957 13,649 7,978 59.5 
1958 14,677 8,448 57.6 
1959 14,410 7,658 53.1 
1960'" 13,943 6,670 47.8 
1961'" 13,602 6,027 44.3 

Sources: 20, 21 

DEPARTMENT OF DEFENSE 

EXPENDITURES FOR AIRCRAFT PROCUREMENT, BY AGENCY 

1951 TO DATE 

Year Ending 
June 30 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960'" 
1961'" 

B Estima.te. 
Sources: 20, 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 
7,658 5,393 
.fi,670 4,879 
6,027 4,232 

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 
2,152 113 
1,683 108 
1,663 132 
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DEP.ARTi\IE)IT OF DEFE::-<SE 

U NOBLIGATED F UN DS AVAJL,\ Bf, E F OR PROCUREMEKT, FEBRUARY 29, 1960 
T OTAL AND AIRCRAFT 

(Mi ll ions of Dollars) 

Tota l 
P rocurement and Aircraft 

P roduction 

Defense Department . ... $12,611 $5,'750 
Air Force ... . .. . .. . . 6,791 3,'769 
Navy ••• 0 0 • • 0 •• •• • • • 4,186 1,861 
Army •• •• 0 • •••• • •• • 1,634 120 

Sourc e : 20 

D EPARTMENT OF D EFENSE 

U N PAID Onr. rGATIO Ns, JA NU ARY 31, 1960 
TOTAL .AND AmcR.AFT 

(Million Dollars ) 

Total 
Procurement a nd Aircraft 

Production 

Defense Department . .. . $15,132 $6,145 
Air Force . ..... ... . . 7,732 3,889 
Navy 0 0 •• • •• • 0 •• • ••• 5,393 2,140 
Army ••• • ••• • • 0 •• 0 . 2,006 115 
Office of Secretary 

of Defense 0 0 • • 0 ••• 1 -

Source: 23 

Aircraft 
as P ercent 

of Tota l 

45.6 
55.5 
44.5 

'7 .3 

Aircraft 
as Percent 

of Total 

40.6 
50.3 
39.7 
5.7 

-

35 
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DEPARTMENT .OF DEFENSE 

NEW OBLIGATIONAL AVAILABILITY 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 $23,114 $ 8,686 37.6 
1952 29,536 13,471 45.6 
1953 19,956 13,346 66.9 
1954 10,432 4,470 42.8 
1955 7,149 4,403 61.6 

1956 9,653 6,241 64.7 
1957 11,737 6,303 53.7 
1958 11,399 5,726 50.2 
19594 15,296 6,346 41.5 
1960"•E 13,261 6,160 46.5 
1961a,E 13,085 4,753 36.3 

I 
E Estimate. 
4 Data are not directly comparable to those for earlier years because of changes in title classifi· 

cations and in funding. 
Sources: 20, 24 

DEPARTMENT OF DEFENSE 

NEW OBLIGATIONAL AVAILABILITY FOR AIRCRAFT PROCUREMENT, BY AGENCY 

1951 TO DATE 

(Millions of Dollars) 

Year Ending Total Defense 
.June 30 Department Air ]'orce Navy Army 

1951 $ 8,686 $ 6,247 $2,304 $135 
1952 13,471 10,091 3,335 44 
1953 13,346 10,202 3,119 25 
1954 4,470 3,080 1,276 114 
1955 4,403 2,480 1,923 
1956 6,241 5,480 761 
1957 6,303 4,821 1,483 
1958 5,726 4,190 1,536 
1959" 6,346 4,535 1,6Hl 1:-JO 
1960"··= 6,160 .:1,285 1,775 100 
1961a,E 4,753 2,994 1,640 119 

~---·- - ----------- -------
E Estimate 
•Data are not directly comparable to those for earlier years hecnuse of changes in title clnssifi. 

cations and in funding. 
Sources: 20, 24 
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USAF AIRCRAFT ENGINE INVENTORY 

E ngine Type 

I 
January January January 

& Model 1957 1958 1959 
1 

J-33 I 7,537 7,064 5,834 •• • • 0 • ••• •• 0 0 0 

J-35 I 6,898 5,096 3,237 • • • • ••• • 0 0 0 ••• 

J -47 I 29,174 26,974 24,098 0 •• • • 0 • ••• • 0 0 0 

J-48 I 824 712 297 •••• •• •• 0 0. 0. 0 

J-57 • 0 • •••••• •• 0 . 6,182 10,260 13,450 
J-65 • 0 • ••• 0 • • 0 •• • 5,955 4,257 3,856 
J -69 •••• 0 • ••• 0 . 0 . - 682 917 
J-71 0 0 •• 0 •• • • • 0 •• 741 889 883 
J-73 • 0 . 0 ••• • • ••• • • 818 817 730 
J-75 • • • •• 0 0 •• 0 •• 0 0 - 49 236 
J-79 0. 0 •••• 0 • • 0 ••• - 212 514 
R-985 .... .. . . . . .. . 

1 

3,604 3,082 2,483 
H-1300 ... .. .. . . . .. · 2,286 2,319 2,002 
H-13-±0 ••• • • • 0 • •• •• 

I 1,823 1,051 659 
R-1820 • • ••• 0 ••• • 0 . 2,241 1,667 1,220 
H-1830 . .. . . . . . .... 5,88;) 5,419 5,044 
R-2000 ••• •• • 0. 0 • • • 3,587 3,370 2,933 
R-2600 0 •• • •• •• •• 0 . 3,265 3,206 2,275 
R-2800 .... .. . ... . . 8,427 6,842 5,092 
H-33:10 . . . ..... . ... 7,555 4,365 3,785 
R-4360 0 • • • • • • ••• • • 15,911 14,644 13,497 
T-34 •• • • • •• • 0 •• • •• - 192 309 
T-56 0 0 •• 0 • • •••• • •• - 1,238 1,553 

Others • ••• 0 . 0 •••• • 6,233 3,846 3,853 

TOTAL . . .... .. ..... 118,946 108,253 I 98,739 

N01'E: ] nveutorv in clu tles ull e ng ines, inactive and activ e, in use nnd awaiting repair nnd 
ready for instn 11 ati0n . 

Sou rce : 5 
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• •( 
U. S. Alli\1Y AIRCRAFT ENGI N E lNVE~TORY 

Engine Type January 
and Model 1958 

H -RJ2B 6 
0-335-3 1 
0-335-4 83 
0 -335-5 692 
0 -335-6 504 
0-360-C2B -
0 -435-17 241 
0-435-23 147 
0-470-7 34 
0-470-11 2,003 
0-470-15 121 
0-480-A, B, C, G 38 
0 -480-1 170 
0-526-A -
0-580-A1A 4 
P -ALOUSE -
R-1300-3 232 
R-1340-AN 82 
R-1340-57 88 
R-1820-84 432 
R-1820-103 320 
R-2000-4 -
R-2800-54 48 
R-755 67 
R-975-46 101 
R-985 505 
T-53 -

TOTAL 5,919 

NOTE: Jnv cnto ry in clud es a ll e ng in es , serv iceable and unservi cea ble . 
Bou rce: 8 

Ja nuary 
1959 

4 
4 

57 
1,175 

750 
2 

305 
461 
-

2,557 
408 

54 
391 

13 
3 
5 

229 
230 

92 
690 
510 

82 
183 
115 

3 
691 

22 

9,036 
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u. S. NAVY AIRCRAFT ENGINE INVENTORY 

Engine Type January January January 
and i\Iodel 1957 1958 1959 

J-33 1,960 1,926 1,689 
J -34 3,666 3,353 2,764 
J -44 - 101 313 
J -48 2,678 2,781 2,783 
J -57 883 1,601 1,831 
J-65 1,621 2,3:::9 2,410 
J -69-2 - 14 22 
J-71 218 486 623 
T-58-GE-2 - 12 10 
0-335 227 240 208 
0-435 266 153 59 
0-470 548 787 763 
R-760-8 96 98 96 
R-975-46 454 410 399 
R-985-AN 2080 1.261 91.6 
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 

TO'fAIJ 43,838 40,686 32,06-± 

NOTE: Inventory in clud es all engin es, ina ctive and active, in use and awaiting repair nnd ready 
for in s tnllntion with th e exce ption of two engine models for whi ch inYentory da ta is cl ass ified. 

Source : 41 
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Brief Glossary of Terms Used In 
Federal and Military Budgeting and Financial Accounting 

.Apportionrnent: 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. 

Available 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. 

Expendlitures: 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 avai1able for obligation in 
current programs if specifically reapportioned. 

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

Source: 19, 26 



'l'oday our prima·ry aerospace power remains the long-ranged manned 
j et bombers. The manned bombers will continue to be the backbone of 
our aerospace power for th e next several years until this nation attains 
complet e operational capability with significant numbers of intermediate 
range and intercontinental ballistic missiles. Th ere . will follow for the 
foreseeable future a missile and bomber "mix " -an aerospace r etaliatory 
strategic force in which the capabilities of ballistic missiles and manned 
aircraft are combined. The shift in air power emphasis from manned 
aircraft to missiles is having a profound effect on the aerospace industry 
and th e nation. A typical ballistic missile today costs about $100 per 
pound, not including the warh ead. H ence mass production of these 
weapons, as the U. S. public thinks of mass production in t erms of 
pl anes, guns and artill ery pieces, is not pmctical. 

One manufacturer designs and builds the propulsion system; ano ther , 
th e guidance system ; and a third produces the nose cone. The prime 
contractor for the airframe bnilcls th e airframe itself, then assembles all 
of the subsystems into the fin al weapon, in tegrates their controls, and 

41 
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F UNDS AVAILABLE FOR MISSILE DEVELOPMEl\~ AND PRODUCTION 
1946 TO DATE 

(Mill ions of Dolla rs ) 

Of this Total 

Year ALL I ntermediate 
Other 

E nding ll'iiSSILE and Inter- All 
J une 30 PROGRAMS continental Surface to Other 

Ballistic Surface 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 5,107 2,077 639 2,391 
1959 6,914 2,960 685 3,269 
1960" 6,634 2,952 509 3,173 
1961. 6,986 3,448 383 3,155 

N OTE : Th e fi gures shown h ere differ fro m other figures in that th ey includ e not only the cos t 
of procuring miss iles for operational purposes, but also in clude research , developmental and 
ca pital costs involved in br inging this progra m to a n operational stat us. However , th e fi gures d o 
not include milita ry pay and cos ts only indi rec tly associa ted w ith the m iss il es p r ogram. 

a Preliminary. 
b Projected. 
Sour ces : 19, 20 
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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 aerospace industry is charged with the responsibility for the 
research, development and production of what our military services 
call three generations of ballistic missiles. The first generation includes 
the intermediate range Thor, which travels a distance up to 1,500 miles, 
and the Atlas Intercontinental Ballistic Missile, which travels up to 
5,500 miles. The second generation is represented by the Titan ICBM, 
a highly ''sophisticated'' two-stage missile. The third generation is 
exemplified by the Minuteman, which differs from the others in that it 
is being designed from the outset to use solid propellant fuels in contrast 
to the liquid-type propellants used by the first and second generations 
of missiles. 

In terms of money devoted to guided missiles procurement, expendi­
tures are estimated at $3.48 billion during 1961, compared to $3.50 bil­
lion in 1960. The 1961 new missile obligational authority is estimated 

DEPARTlllENT OF DEFENSE 

NEw Onr.IGATIONAL AvAILABILITY FOR PRODUCTION AND -~ROCUREMENT 
TOTAL AXn GuillEn l\IISSILES 

Year Ending 
June 30 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
19608 

19618 

8 Estimate. 
Sources: 20, 24 

1951 TO DATE 

(Millions of Dollars) 

Total 
Procurement Guided 

nnd Missiles 
Production 

$23,114 $ 424 
29,536 468 
19,956 896 
10,432 748 

7,149 345 

9,653 938 
11,737 2,322 
11,399 2,313 
15,296 4,319 
13,261 3,456 
13,085 3,825 

Missiles as 
Percent 
of Total 

1.8 
1.6 
4.5 
7.2 
4.8 

9.7 
19.8 
20.3 
28.2 
26.1 
29.2 
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at $3.82 billion, compared to $3.46 billion in 1960. Total procurement 
expenditures are set at $13.6 billion in 1961, compared to $13.9 billion 
in 1960. The 1961 budget will contain funds for procurement and pro­
duction of the four main strategic deterrent missiles-Atlas, Titan, 
Minuteman and Polaris. No new money for Jupiter and Thor. Hound 
Dog and Quail will continue at a high level. Bomarc and Nike-Hercules 
procurement will be almost completed during the year. Procurement of 
Talos, Terrier and Tartar will continue. In addition, large numbers of 
Sparrow, Falcon and Sidewinder will be procured. Bullpup will be 
increased considerably over 1960. Pershing will continue on a high 
priority basis. Additional funds for Little John and an improved version 
of Honest John will be provided, together with Lacrosse and Sergeant 
missiles. A substantial procurement of Hawk missiles and the first pro­
duction quantity of Redeye will be made in 1961, also, a sizeable quantity 
of Davy Crockett. 

The shift in air power emphasis, stemming from an aggressive pro­
gram of missile research and development work by the aerospace indus­
try, is having profound effects. The manufacture and assembly of missiles 
requires more than simply space. The temperature of the working space 

DEPARTMENT OF DEFENSE 
EXPENDITURES FOR PROCUREMENT AND PRODUCTION 

TOTAL AND Gurm;:n MisSILES 
1951 TO DATE 

(Millions of Dollars) 

Total I Guided 
Year Ending Procurement Guided Missiles as 

June30 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960E 
1961E 

JD Estimate. 
Source: 23 

and 
Production 

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

12,182 
13,649 
14,677 
14,410 
13,943 
13,602 

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 
3,494 2:1:.2 
3.fi00 25.1 
:l '79 25.6 



GUIDED MISSILES 

DEPA RTME:\T OF D EFE NSE 

Uxonr.rGNrED F · xDs A YAI J- ABL E: POR P n o c u n E:ll EXT, F EnRUAR Y 29, 1960 
T OTAL AN D G UIDED l\ITSS !LES 

( \Li lli ons 0f Dolla rs ) 

Total 
ProcurenJ ent and Guided Missil es 

P roduet ion 

Def ense Department . . .. $1:2,611 $1,954 
Air Foree .... . . .. . . . 6,791 1,311 
1\a \·y . :: ::: :::: :: ::: I -±.186 299 
Arrn y 1,63-± 344 

Sour ce : 23 

DEP~\HTi\I E:\T OF D EFEN SE 

u xPA l ll 0BL IGA'l'Io x s, JAxu~\RY 31, 1960 
TOTAL AN D GuiDED M I SSILES 

* 
(Millions of Dollar s) 

Procurement a nd Guided Missil es 
P roduction 

Def ense Depa rt ment . . .. $l:'i ,132 $3,690 
Air F orce . . . . . . .. ... 7,732 2,392 
1'\a\·y . . ... .. . . . . . . . . 5,393 468 
An ny . . . .. ... . .... . 2,006 830 
0 lftce of Secretn ry 

of DPfense . . . . . . . . 1 -

So urce : 2 3 

Missil es as 
P ercent 
of Total 

15.5 
21.5 

7.1 
21.1 

Missiles as 
P er cent 
of Total 

24.4 
30.9 
4.4 

41.4 

-
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must be carefully controll ed; contamination of the air by dust or any 
other minute particle must be eliminated. The precision r equired in the 
manufacture of delicate guidance systems exceeds that of any other 
industry. The r equirement of new facilities and th e disposal of surplus 
facilities is a problem that is r eceiving the concentrated attention of 
industry executives. 

There are four principal parts to a guid ed missile : the structure or 
airfram e, the guidance and control system, the power plant and the 
warhead. The effec tive " marriage" of these components is th e essence 
of a successful guided missile. In many cases the company holding the 
prime contract for a missile may ac tually manufacture only one or two 
of the basic parts. rrhe development and manufacture of the balance 
of the principal parts and some components of the ''in shop'' basic parts 
are handled through subcontracts. The prime contractor, however, r e­
tains the r esponsibility for th e complet e syst em. The only counterpart 
tha t a missile has in complex ity, perform a nce r equiremen ts and manu­
facturing t echniqu es is th e ma nned a ireraft. rrhe a ircraft industry has 
assumed the r esponsibility for developing and manufacturing guided 
missiles because of its long experience in ma naging manned weapons 
systems, an assignm ent r eqnirin g a high deg ree of technical management 
skills. rrhe missile essentially i.· a proj ection of th e manned aircraft, 
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GUIDED MISSILES 

DEPARTMENT OF DEFENSE 
NEW OBLIGATIONAL AVAILABILITY FOR MISSILE PROCUREMENT, BY AGENCY 

1951 TO DATE 

Year Ending 
June30 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
19608 '" 
19618 

8 Estimate. 
Sources: 20, 24 

I 

(Millions of Dollars) 

TOTAL 
DEFENSE Air Force 

DEPARTMENT 

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

938 700 
2,322 1,970 
2,313 1,890 
4,319 2,913 
3,456 2,466 
3,825 3,024 

DEPARTMENT OF DEFENSE 

Navy Army 

$130 $173 
119 253 
181 301 
159 225 
126 -
238 -
352 -
402 20 
735 672 
5$9 401 
450 351 

EXPENDITURES FOR GUIDED MISSILE PROCUREMENT, BY AGENCY 
1951 TO DATE 

Year Ending 
June30 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
19608 

19618 

m Estimate. 
Source: 23 

(Millions of Dollars) 

TOTAL 
DEFENSE Air Force 

DEPARTMENT 

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

1,168 641 
2,095 1,417 
2,737 1,668 
3,494 2,273 
3,500 2,639 
3,479 2,669 

Navy Army 

$ 5 -
56 $ 46 
95 119 

141 187 
176 238 

195 333 
264 414 
345 724 
377 844 
389 472 
397 413 
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but the problem of reliability is even greater. The average missile con­
tains approximately 300,000 parts. Failure of a single part which might 
cost only a few cents could mean failure of a multi-million dollar missile 
system. And the missile, once it leaves its launching site, must function 
perfectly. 

,,, 

. The most vital technological race that the United States is engaged 
1U today is the development of the intercontinental ballistic missile to 
operational status. The race between the U.S. and its potential enemies 
to produce this weapon is not measured in terms of months or even 
weeks. Any lead we have today stems from a contract awarded ten years 
ago to an aircraft company for a systems study to investigate possible 
approaches to the development of a strategic ballistic missile. The study 
project was cancelled because of economy reasons, but during its brief 
existence, it yielded information concerning stabilization, guidance and 
power plant problems. This information proved invaluable when the 
ICBM program was quickly elevated by the National Security Coundl 
to the top priority position of all defense projects. 

GUIDED MISSILES, EMPLOYMENT BY MAJOR INDUSTRIES 

October 1959 

Per Cent 
Number of Missile Per Cent Change from 

Industry Title Establish- Employment of October 
ments (Thousands) U.S. Total 19fi8" 

TOTAir-ALL INDUSTRIES 363 396.3 100 +16 

Aircraft and Parts 118 125.9 32 +7 
Ordnance and 

Accessoriesb 33 100.5 2fi +23 
Electrical Machinery, etc. 82 87.0 22 +24 
Miscellaneous Business 

Services 21 18.4 5 +32 
Professional and 

Scientific 
Instruments, etc. 22 17.7 4 +14 

Federal Government 16 18.6 5 + 6 
Machinery (except 

Electrical) 24 5.1 1 0 
All Others I 47 2:l.1 6 N.A. 

-~-~---- ---- ------- ----------
N.A.-Not available. 
a Per('ent change based on establishments rPporting in hoth yPars. 
bIn this category are Jisted plants whose major produet doeR not fall into any other industry. 

l-fnny of theRe plants are owned or operated hy air<•raft com}mniPs. 
Source: 33 
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GUIDED MISSILES} E.MPLOY~E);T I~ SELECTED LABOR 1L\RKETS 

October 1959 

Missile P er Cent Area Missile as 

~umber of E mploy- Chnnge Total Per Cent 
Area of E stablish- ment f rom Employ- of 

Employment ments (Thou- October ment Tota l 

sands ) 1958. (Thou- Emplo,v-
sands ) ment 

ToT,\T.-l·~ ITI"D S·rATES 363 396.3 +16 16,197 2.4 

Tota l-selected areas 162 183.1 + 15 3,383 5.4 
Los A ngeles-

Long Beach, Cal. 82 95.1 + 6 785 12.1 
•Sa n Diego, Cn l. 9 18.6 + 50 74 25.2 
San Jose, Ca l. 6 16.9 + 49 64 26.6 
Philadelphia , Pa. 17 H.3 +39 533 2.7 
Boston, Mass. 12 8.9 + 2 298 3.0 
New York, N.Y. 21 8.9 - 21. 1,172 .8 
St . Louis, l\[o. 5 8.0 +63 263 3.0 
Ba !tim or e, Mel. 7 6.8 + 28 169 4.0 
Morristown -

DovPr, N . J. 3 5.6 + 25 25 22 .8 
8 Other A rens'' :\' .A. 75.0 +23 N.A. N.A. 

11 P ercent change bn sed on cs tnhli shments report ing in both yea rs. 
'' S acram ento, Cnl. ; D en. ver, Colo.; U dando, P in.; Lnwrcn ce, Mass .; 1\t:i nneapoli s , ~l i n n.; 

\ Vinston- Sa lem, N . C.; Sea ttl e, \ VasiL ; nnd !\Ti l wa uk ee, \\" is . each e mploy 5 ,000 or more em­
ployees with _a total mi~s i l e empl oy1n cnt of 75,000. Data o n D etro it, :Mich. , not a\·ai lab le . 

S OIII"(' l' : 3 :J 



U. S. MISSILE PROGRAM 

--- Propulsion 
Systems Manu-

Project Service Contractor facturer Type Status 

Air-to-Air 
FALCON USAF Hughes Thiokol Solid Operational 
GENIE USAF Douglas Aero jet Rocket Operational 

Engine 
SIDEWINDER Navy GE/Philco Navy Solid Operational 
SP.AIRROW III Navy Raytheon Aero jet/ Solid & Pre- Operational 

Thiokol Pkgd. Liquid 
EAGLE Navy Bendix Aero jet Solid- Development 

Rocket 
HvAR Navy Operational" 

Surface-to-Surface 

SNARK USAF Norair- Aerojet/ Solid & Operational 
Division Pratt& Turbojet 
Northrop Whitney 

ATLAS USAF Convair Rocketdyne Liquid Operational 
TITAN USAF Martin Aero jet Liquid Development 
MINU'l'EMAN USAF Boeing Thiokol/ Solid Development 

Aero jet 
THOR USAF Douglas Rocketdyne Liquid Operational 
MATADOR USAF Martin Thiokol/ Turbojet Operationalb 

Allison 
MACE USAF Martin Allison Solid- Operational 

Turbojet 
COBR.A USMC Boelkow Solid Evaluation 

Entwicklugen 
(West 
Germany) 

POLA.RIS Navy Lockheed Aero jet Solid Development 
SUBROO Navy Goodyear Thiokol Solid Development 
CORPORAL Army Firestone Ryan Liquid Operational • 
JUPITER Army Chrysler Rocketdyne Liquid Operational 
LAaR.Ossm: Army Martin Thiokol Solid Operational 
LOBBER Army No contract Study 

awarded 
PERSHING Army Martin Thiokol Solid Development 
PLATO Army Sylvania Terminated 
REDsTONE Army Chrysler Rocketdyne Liquid Operational 
SERGEANT Army Sperry Thiokol Solid Development 
SHn.LELAGH Army Aeronutronics Development 
SS-10 Army Nord (France) Solid Operational 
SS-11 Army Nord (France) Evaluation 
HONEST Army Douglas Hercules Solid Operational 

JOHN 
LITTLFJ JOHN Army Emerson Solid Development 

Electric/ Army 
MISSIIJE "A" Army Army Solid Development 

(Oonti'WUea on nea:t page) 
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u. s. MISSILE PROGRAM 

Propulsion 

Systems Manu-
Project Service Contractor facturer 

Air-to-Surface 
SKYBOLT USAF Douglas Aero jet 
HOUNDDOG USAF North Pratt& 

American Whitney 
C<mvus Navy Temco Reaction 

Motors 
BULLPUP Navy/ Martin Thiokol 

USAF 
ZUNI Navy Navy 

Surface-to-Air 

BOMARC USAF Boeing Marquardt 

TERRIER Navy Convair Sperry 
TYPHON Navy Johns Hop-

kins APL 
TARTAR Navy Convair Aero jet 
TALOS Navy Bendix Bendix/ 

McDonnell 
HAWK Army Raytheon Aero jet 
MAULER Army Convair/ 

Army 
N"IKE-AJAX Anuy ·western Hercules 

Electric 
NrKE- Army Western Hercules/ 

HERCULoES Electric Thiokol 
NIKE-ZEUS Army Western Thiokol/ 

Electric Grand 
Central 

REDJilYE Army Convair Atlantic 
Research 

Surface-to-Underwater 

WEAPON Navy 
ALFA 

Asnoo Navy Minneapolis-
Honeywell 

Diversionary 

QUAIL USAF McDonnell I 
Meteorlogical Satellite 

Tmos RCA 
I 

• Production discontinued replaced by ZUNI.. 
b Production discontinued replaced by MACE. 
• Production discontinued replaced by SERGEANT .. 
• Production discontinued replaced by NIKE-HEROULES. 
Source: 20 

Type 

Solid 
Turbojet 

Liquid 

Solid& 
Liquid 
Solid 

Liquid with 
Ramjet 
Booster 
Solid 

Solid 
Solid-
Ramjet 
Solid 

Solid & 
Liquid 
Solid 

Solid 

Solid 

Solid 

Status 

Study 
Development 

Development 

Operational 

Operational 

Operational 

Operational 
Development 

Development 
Operational 

Operational 
Development 

Operational• 

Operational 

Development 

Development 

Operational 

Development 

Developnwnt 

Operational 
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DRONES IN PRODUC'riO N OR DEVE LOPlllENT 
-

Name and P O\\"CL" 
Designation Se rvice Pri u1c Airfra u1 c P la nt Gu idnn1·1• 

Pogo HI Army/ Navy Aero nca Aeronea Thiokol 
Super Pogo HI Ar my/ Navy Aeronca Aeronca Thiokol 
XKD2B-l Navy Beech B eech Rocket-

dyne 
WS462-L Air Force Beech Beech Rocket-

dyne 
KDB-1 Navy/ Beech Beech McCulloch Babcock & 

USAF S um me rs 
KD2U-1 Navy Chance- Chance- Gener a l 

Vought Vought E lectr ic 
SD-5 Army F a irch i.lcl F a irchi ld Pra tt & 

Wh itney 
DSN-1 Navy Gyrodyne Gyroclyne Porsche Babcock / 

Lem: a!Hl 
Motorola 

DSN-3 Navy Gyrodyne Gyroclyne Boeing 
KD2R-1 . Navy Radioplane Radio p lane :\I eCu lloch 
OQ-19, -B, -D Army/ R aclioplane Racliop lane MeCulloch Bab cock 

USAF 
KD2R-l, 5 Navy R aclioplane Radioplane l\feCulloch 
RD2R-5 Navy Raclioplane R adioplane McCu lloch 
RP-76 Army Radi.op lane R a cl iop lane Aero j et Rad io-

p la ne 
l'?.P-77D Army R adioplane R adioplane Boeing Radio-

p la ne 
SD-1 Army R adioplane· Radio p lane McC ull och Rad io-

p la ne 
AN/ USD-4 Army R epublic R epublic Pratt & R epubli c 
(Swallow) W hitney and 

Minne-
apolis-
Honey-
well 

SD-2 A.t1l1J' ll heem Aero jet Lyco ming Speny 
Rand 

Q-2A, c USAF Ryan Ryan Conti- Leat· 
Navy nental 

KDA-4 Ryan Rya n F a irrhild R yan 

S o urce : 20 
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'l'h e ne\Y est of the aerospace industry's r esponsibilities, manufacture 
of hardware .for t he nation's space pr ograms, star ted to gain momentum 
in the latter pa rt of l 959 and in early 1960. It has not, as yet, become 
a significant facto r in the indus t ry's total \YOrk load, but, as the base for 
space explora tion continues to broaden, hardwar e r equiremen ts a re sim­
ilarly increasin g. 

'l'h c national space program is divided into two areas, running on 
parallel paths. On the one hand is the civilian space eifort, dedicated 
to pcarcful explora t ion of space in qnest of knowledge which ca n be 
tran: latecl into benefits fo r mank ind . 'l'his part of the p rogram is 
handl ed by the National Aeronautics and Space Administ ration. 

On th e other hand is the milita1·y efl'ort , aim ed at develop in g li r \\· 
wea ponry fo r defense. 'l'his program is under the di rec tion of the Dc­
padmr nt of D rfcnse and operated by Yat·ions groups wi t hin DOD, such 
as the 1\nn.' ·, ~<FY and .\i r Force, the Ach anced R esearch Projects 
Age nl·y and th e Directo rate of Engin ee rin g· and Research. 

53 
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The aerospace industry is building the equipment for both programs, 
and the equipment is of a wide variety. 'l'his includes rocket power 
plants and booster systems, the space vehicles, ·atellite. and manned 
capsules, g uidance and control equipment, telemetry and tracking equip­
ment, g round support equipment, instrumentation and other components. 
Into the cr eation of this equipment, of course, goes a great deal of re­
search and development on the part of the manufacturers. 

As a portion of the aerospace industry's workload, space equipment 
r esearch and manufacture ranks third behind aircraft and missile de­
velopment and construction. In the past year, however , the proportion of 
the total effort devoted to space has increased considerably, pa rticularly 
m the area of advanced r esearch on projects. 

In the F ederal budget for the fiscal year 1961, obligations for space 
r esearch total about $900,000,000 . The National Aeronautics and Space 
Administration will obligate $631,000,000, but a portion of that money 
is for aeronautical, rather than space r esearch, and a breakdown is not 
available. The Department of Defense will obligate an additional $318,-
000,000. An additional undesignated sum will be spent by the Atomic 
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Year 
Ending 

SPACE PROGRAM 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

EXPENDITURES FOR RESEARCH AND DEVELOPMENT 

1953 TO DATE 

(Millions of Dollars) 

Increase in 
Conduct of Research and 

TOTAL Research and Development 
June 30 Development Plant 

1953 $ 78.6 $49.5 $29.1 
1954 89.5 47.6 41.9 
1955 73.8 43.4 30.4 
1956 71.1 50.5 20.6 
1957 76.0 55.2 20.8 
1958 89.2 72.0 17.2 
1959 145.5 114.7 30.8 
1960B 

I 
325.0 268.0 57.0 

1961B 600.0 503.0 97.0 

Source: 26 

Energy Commission on projects related to space work. 
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It is interesting to note, as a key to the growing stature of space 
exploration as a national program, that the funds to be allocated for 
space research are nearly double those the Department of Defense will 
obligate for research and development of military aircraft and related 
equipment ($446,200,000). The comparison is not completely valid, 
because the military aircraft R & D figure does not include purchase of 
hardware, while the space research figure does. However, hardware is 
still a relatively minor expenditure in the total space research budget. 

In the year prior to publication of this volume, the U. S. space pro­
grams gained considerable momentum and recaptured some of the lost 
prestige which followed early Soviet space successes. Among the high­
lights of the year's activity were these programs: 

The U. S. sent aloft the first experimental meteorological satellite, 
Tiros I, which successfully sent back to Earth photographs of weather 
formations taken from space. This type of satellite has vast potential 
for future weather forecasting techniques. 

'l'he nation also put up the first navigational satellite, Transit I. 
'l'he NASA sent Pionee1· V into a solar orbit and recorded the most 

distant radio transmission from Earth. At publication time, Pioneer V 
was more than 6,000,000 miles from Earth and its radio system was still 
Rending signals. 
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Initial f1ights were started with t he X-15, an "inner space" explora­
tory vehicle which will carry a man as high as 50 miles into space at 
speeds up to 4,000 miles p er hour. 

The NASA 's other ma n-in-space program, Proj eet lVIercury, eutered 
fin al stages of preparation toward putting man in an Earth or b it. 'rhe 
:Mercury capsule and the launch syst em wer e t ested in unmanned flights 
and it was planned to put u p a man in the capsule in a parabolic, non­
orbital test late in 1960. Orbital flights were schedule<l for 1961. 

A major piece of space legislation was int r oduced in second session 
of t he 86th Congress. 'rhis bill , H. R. 9675, called fo r changes to stream­
line the organizational structure of the national space p rogram as an a id 
to compressin g decision-mak in g t im e. 

'fhe major· provisions of II. R. 9675 were these: 

• First, to set fo r th clearly that responsibil ity for p la nning a n<l 
direc ting the ci ,·ilian portion of t he space program would be vested in 
the Nat ional Aero na utics and Space Admin ist ration. 

• Ser:o nd, to r epeal provisions of t he Ol' ,..! inal act whi ch rall rcl for 
personal sup r r visiotr of aeronaut ical a nd space p rog rams by t he Presi­
dent. This srction would also eli minate t he Nat ional J\ eron autics a nd 
Spar·e Co ttlt t' il, a g roup of experts whi ch ach ises th e Presid ent as to hoW 
to p erfo r m the duti es r equired of him by th e act . 

• 

------------------ ------



SPACE PROGRA~I 

NNI'IOXAL AEROXACTrcs AX D SP,\ CE AnniiNISTRATION 

O BLIGATIONS A N D ALW'l'ME)iTS, FI SCAL YEARS 1959, 1960 
As of September 30, 1959 

(Millions of dollars ) 

Fiscal Year Fiscal Year 
1959 1960 

Obliga tions Allotments 

TOTA L $309 .1 $500.6 

Sa laries and expenses 85.5 91.4 
Research and deYelopment Total 198.6 335.4 

Aeronautical and space resem·ch 12.1 27.6 
Scientifi c invest igations in space 72.9 47.8 
Satellite app lications 4.0 10.9 
Manned space fli ght 47.3 90 .1 
Vehi cle Sys tems technolog:y .8 8.6 
Spa ce propulsion technology 18.0 45 .3 
Vehi cle development 40.4 86.9 
Supporting activities 3.1 14.7 
Bureau of the Budget r esen-e - 3.5 

Constn1ction and equipment 25 .0 73.8 

S ource : 3 7 
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• Third, to eliminate the Civilian-Military Liaison Committee, which 
coordinates the activities of NASA with those of the D epartment of 
D efense. 

• Fourth , to prevent duplication of effort by NASA and the Depart­
ment of Defense in developing the tools of space exploration. A section 
of the n ew bill directs the Secretary of D efense and the Administrator 
of NASA to maintain close cooperation and coordination on their r espec­
tive activities. Disagreements between th e agencies as to responsibilities 
for certain missions would be settled by the President. 

In addition, the bill would change the patent provisions of the origi­
nal space act. On a defense contract, the manufacturer is permitted to 
keep pa tent rights to a product for possible application to the civilian 
market. Under an NASA contract , he cannot keep patent rights to his 
product according to the original act. An amendment would permit 
NASA to adopt patent policies similar to those of DOD and waive the 
rights of the Government to a product or invention and allow the manu­
facturer to develop it as a commer cial item with complete patent pro­
t ection. 'J'his amendment provides incentive to the contractor and may 
stimulate the national economy by the marketing of n ew commercial 
products which might not become available without the incentive of 
patent protection. 

A final amendment to the original bill would permit NASA to in­
demnify a contractor , or protect him f rom damage suits arising from 
space resear ch projects. In dealing with potentially hazardous space 
power plants and other equipment, a contractor might incur an accident 
causing enormous damage to property or injury to people. Aerospace 
contractors are unable to get adequate commercial insurance against 
su ch risks, so it is conceivable that a single incident might ba nkrupt a 
corporation . Indemnification will provide protection against such a 
possibility. 
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UNITED STATES AND RUSSIAN SATELLITES, LUNAR AND SPACE PROBES0 

~~ Satellite Code Name 

Satellites 
1957 Alpha I Rocket Body 
1957 Alpha II Sputnik I 
1957 Beta Sputnik II 
1958 Alpha Explorer I 
1958 Beta! Rocket Body 

1958 Beta II Vanguard I 
1958 Gamma Explorer III 
1958 Delta I Rocket Body 
1958 Delta II Sputnik III 
1958 Epsilon Explorer IV 

1958 Zeta Atlas 
1959 Alpha I Vanguard II 
1959 Alpha II Rocket Body 
1959 Beta Discoverer I 
1959 Gamma Discoverer II 

1959 Delta Explorer VI 
1959 Epsilon I Discoverer V 
1959 Epsilon II Capsule 
1959 Zeta Discoverer VI 
1959 Eta Vanguard III 

1959 Iota I Explorer VII 
1959 Iota II Rocket Body 
1959 Kappa Discoverer VII 
1959 Lambda Discoverer VIII 
1960 Beta! Rocket Body 

1960 Beta II Tiros I 
1960 Gamma I Rocket Body 
1960 Gamma II Transit 1 B 
1960 Gamma III Metal object 
1960 Delta Discoverer XI 

Lunar and Space Probes 
1959 Pioneer IV 
1959 Mechta Lunik I 
19:59 Lunik II 
1959 59 Theta Lunik III 
1960 Alpha Pioneer V 
1960 Epsilon 

a October 4, 1957 to May 20, 1960. 
Sources: 20, 87 

Source Launch Status 

USSR Oct. 4, 57 Down Dec. 1, 1957 
USSR Oct. 4, 57 Down early Jan.1958 
USSR Nov. 3, 57 Down April. 14, 1958 
us Jan.31,58 In orbit 
us Mar.17, 58 In orbit 

us Mar.17, 58 In orbit 
us Mar. 26,58 Down Jun. 28,1958 
USSR May 15,58 Down Dec. 3, 1959 
USSR May 15,58 Down Apr. 6, 1960 
us Jul. 26,58 Down Oct. 23, 1959 

us Dec.18, 58 Down Jan. 21, 1959 
us Feb. 17, 59 In orbit 
us Feb.17, 59 In orbit 
us Feb.28,59 Down early Mar.1959 
us Apr.13, 59 Down Apr. 26, 1959 

us Aug. 7, 59 In orbit 
us Aug.13,59 Down Sep. 28, 1959 
us Aug.13,59 In orbit 
us Aug.19,59 Down Oct. 20, 1959 
us Sep.18,59 In orbit 

us Oct.13, 59 In orbit 
us Oet.13, 59 In orbit 
us Nov. 7, 59 Down Nov. 26, 1959 
us Nov. 20,59 Down Mar. 8, 1960 
us Apr.1, 60 In orbit 

us Apr. 1, 60 In orbit 
us Apr.13, 60 In orbit 
us Apr.13, 60 In orbit 
us Apr.13, 60 In orbit 
us Apr.15, 60 Down Apr. 26, 1960 

us Mar. 3, 59 Orbiting Sun 
USSR Jan.2,59 Orbiting Sun 
USSR Sep. 12,59 Hit Moon-Scp. 13 1 !J(i!l 
USSR Oct. 4, 59 Orbiting Earth 
us Mar.11,60 Orbiting Sun 
USSR May 15,1960 Orbiting Earth 



Research a nd developm ent costs fo r many of today 's major aerospace 
weapons, parti cu la rl y in the g nided m issil e categori <'s, have r each ed the 
point wh ere they exceed prod uct ion costs. Even in th e ease of th e in t er­
contin ental B-52 bomber , whi t·h w ill probably be th e last large m ili tar y 
a ir cr aft to be prod u ced in q ua n t ity, r esea rch a nd development a moun ts 
to abou t 20 pe r ee n t of t he C'Ost of the weapon. 

Employment statistics f u rni sh f urth er factual eYid euce of th e p r o­
fou n d cha nges in t·he in dustr y a s it h as moved f rom ' ' nmss" p rod u r ti on 
to "volu n:e" pr od uct ion to "tai lored" p r odu cti on of limi ted qua n t it ies. 
In 194!1, t hP p r ak Pm plo.nn Pn t year of vVorhl \Var TT , t he B nrean of 
L abor Rtat ist ic·s r epof'tp(] 1,845 ,600 work <> rs of " ·hi t·h 80 per l'r nt wc·n · 
assig ned t o cl irr d p rocl nd ion j obs. 

T lw T'RJ\ l"'s A ir Matr ri P] C'om m a 11 cl , i n ; ~ lll ' \ ' c•y of :10 pl a nts o f t hl' 
majo r p ri mP r·o n t raf'to r s in t hP ind ustry, rc ·por t<>rl t h a t· clll plo,vment in 
1955 a ntot llltPcl to 460 ,70 -l- " ·ork l•rs, of whi r· h cl irf'd ma 11n fad tll' i11 p: at·­
counted for 10 pe1· crn l of tlt c total , w ith 60 per c·r n t in volv r d in r ng-1-

60 
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neering, tooling and other indirect specialties. By 1959, employment had 
dropped to 451,098 workers at the 30 plants, but the percentage of in­
direct specialties had increased to 65 per cent of the total compared with 
35 per cent in direct manufacturing jobs. This is the highest ratio of 
indirect to direct workers of any major manufacturing industry. There 
is no question that this trend will continue in the future. The shift in 
personnel is further reflected in the manufacturing techniques necessary 
to build today's and tomorrow's weapon system. For example, a Mach 

DEPARTMENT OF DEFENSE" 

ESTIMATED OBLIGATIONS FOR CONDUCT OF RESEARCH, DEvELOPMENT, 

TEST AND EVALUATION 

(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 ......... . 

Procurement appropriations :• 
1. Aircraft ......................... . 
2. l\iissiles ......................... . 
3. Other ........................... . 

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

Military pPrsomwl appropriations ....... . 

1959 
Actual 

$410.7 
419.5 

1,343.5 

324.1 

163.4 

197.0 
434.4 

251.0 

3,543.6 

6715.4 
920.9 

:u~ 

l,(i00.1 
223.6 

1960 
Estimate 

$549.1 
502.0 

1,498.3 

408.0 

164.4 

198.9 
558.3 

248.4 

141.0 

4,268.4 

325.3 
1,216.2 

15.9 

] ,:"i-1-7.4 
227.3 

1961 
Estimate 

$535.2 
446.2 

1,481.6 

318.0 

151.5 

177.5 
460.5 

231.0 

150.0 

3,951.5 

330.7 
984.4 

0.3 

1,31 !i.4 
232.6 

==== -----==== 

Total <lirf'rt obligations . . . . . . . . . 5,3(i7.3 6,043.1 5,-1-99.5 

a Includes obligations mnde hy USAF; Navy; Army; Advanced Research Pro,iects Agency; 
Emf>rgen('Y Jo"'und. 

b Estimated amounts for items identified as development, test, nnd evaluation support. 
Source: 26 
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3 bomber now under development could not have been built by the most 
advanced manufacturing techniques in use only two years ago. 

The aerospace industry is becoming increasingly aware of a number 
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 

DEPARTMENT OF THE ARMY 
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 ....................... 
Programwide management and support .... 

E Estimate. 
Source: 26 

1959 

$1,021.5 

123.3 
54.5 

423.2 

2.4 

118.9 
212.2 
87.0 

DEPARTMENT OF THE AIR FoRcE 

1960E 1961E 

$1,101.4 $1,041.5 

159.1 151.0 
36.3 36.6 

495.5 494.8 

0.9 0.2 

108.7 88.8 
!;W4.7 186.0 

96.2 84.1 

OBLIGATIONS FOR RESEARCH, DEVELOPMENT, TEST AND EVALUATION 
(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 

1959 

$1,222.2 

135.2 
273.5 
292.0 

221.1 

7.8 
175.1 
117.fi 

1960E 1961E 

$1,526.7 $1,337.5 

122.5 116.8 
370.1 312.8 
317.3 318.3 

296.1 249.7 

14.0 13.1 
302.2 229.4 

I 104.5 97.4 

. . 
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D EPARTM&'IT OF THE NAVY 
OnLIG<\TIONS FOR RESEARCH, D EVELOPMENT, TEST AND EVL\LUATION 

(Milli ons of Dollars) 

Program 

T OTAL DIRECT OnLIGATIONS ••••• 0 • •••• 0 • • 

.Milita ry sciences ••• •• 0 •• • 0 •• ••••• 0. 0 • •• 

Aircraft a nd rela ted equipment •• • • 0 0 •• 0. 

M issiles and r elated equipment ... ..... . .. 
Military astronautics a nd r ela ted 

equipment •••••••• 0 • ••• • • •••••••• ••• 

S hips and sma ll craft and r elated 
equipment • • • • 0 •••••••••••• 0 ••••••••• 

Ordnance, combat vehicles, a nd r elated 
equipment •• • •••• 0 •• • •••••••••• • • • • •• 

Other equipment • 0 ••••• •••••••• • 0 •• 0 0 •• 

Programwide management a nd support .... 

E E s t imato. 
Source: 26 

1959 1960" 1961E 

$1,147.0 $1,251.1 $1,201.5 

105.5 135.1 123.4 
9'1.5 95.7 96.8 

628.3 685.5 668.5 

- - 1.3 

161.0 163.5 151.3 

70.4 76.2 75.6 
47.1 51.4 45.1 
43 .2 43.7 45.5 

63 
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broad area has many facets, ranging all the way from gathering statistics 
and analytical assessment to problems of selection among aerospace proj­
ects 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 35 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. 

The Federal Government during fiscal year 1960 .... viii obligate, or 
place orders for, about $7.7 billion for the conduct of its research 
and development programs, with the Defense Department projects ac­
counting for more than 75 per cent of the total, the National Science 
Foundation reports. 

The bulk of the defense programs are concerned with the aerospace 
industry. The growth of research and development in the last few years 
has been steady. In FY 1958, the Defense Department obligated $4.4 

Year 
Ending 
June30 

1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959a 
1960a E 
1961E 

E Estimate. 

DEPARTMENT OF DEFENSE 

EXPENDITURES FOR RESEARCH AND DEVELOPliiE:-IT 

(Millions of Dollars) 

Department Air 
of Foree 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 
1,491 632 449 410 
1,687 1729 523 435 
1,742 694 569 476 
:3,775 780 870 562 
4,189 1,416 1,011 1,036 
3,910 1,334 1,169 1,042 

a Adjusted to make data comparable to 1961 appropriation structure. 
Source: 26 

Other 

-
-
-
-
-
-
-

3 
1,563 

726 
365 
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FEDERAL EXPEN DIT URES F OR RESEARCH AND DEVELOPl\IENT
0 

(Millions of Dollars ) 

Year Major 
l!;uding TOTAL National 
.I une 30 Security 

1940 $ 74 $ 26 
1941 198 144 
1942 280 211 
1943 602 472 
1944 1,377 1,178 

1945 1,591 1,372 
1946 918 784 
1947 898 768 
1948 853 698 
1949 1,080 889 

1950 1,080 871 
1951 1,298 1,063 
1952 1,815 1,565 
1953 2,100 1,830 
1954 2,085 1,806 

1955 2,085 1,804 
1956" 2,538 2,202 
1957" 3,027 2,596 
1958" c 3,498 2,988 
1959" c 6,701 5,947 
1960'' c "' 7,941 6,880 
1961 b c "' 8,391 fi ,930 

E E stimat e 
arn cludes in crease o f ~~R esearch anrl D evelopm ent Plant." 
"Includ es pay ancl allowan ees of military personne l. 

Other 

$ 48 
54 
69 

130 
199 

219 
134 
130 
155 
191 

209 
235 
250 
270 
279 

281 
336 
431 
510 
754 

1,061 
1,461 

65 

c Figures under ·· ·Major nntionnl seturity" nnd "Tota l" in 1958 a nd 1959 in clud e only n. por· 
tion of t.h e amounts fo r D epartm ent of D efense resear ch and de\·elopm ent, previou sly finan ced 
out of procurement npproprintions , whi ch are in c lude d in full in 1960 and 1961. F igures prior 
to 1~5 8 exclude comparable tmounts . 

Source : 26 
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billion (out of a Federal Government total of $5.5 billion) and in FY 
1959 obligated $5.6 billion (out of a total of $7 .2 billion). 

The National Aeronautics and Space Administration has shown the 
greatest incr ease in a percentage comparison of any Federal agency. 
In FY 1959, the NASA obligated about $300 million for r esearch and 
development, a fourfold increase over t he previous year 's $77 million 
program. The National Science Foundation says that in FY 1960, the 

Year 
Ending 
June 30 

1954 
1955 
1956 
1957 
1958 
1959 
1960" 
1961E 

ATOMIC E N ERG Y COMMISSIO N 

EXPEN DITURES FOR RESEARCH AKD DEVELOPMENT 

1954 TO DATE 

(Mi llions of Dolla rs) 

Conduct of R esearch and Development 

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

Weapons opment Physics opment 

$274.3 $229.5 $ 96.0 $ 70.6 $ 62.9 . .. 
289.8 253.4 92.1 95.4 65.9 ... 
385.1 335.5 106.4 155.1 74.0 . .. 
512.2 419.5 

I 
90.1 244.8 84.6 ... 

637.0 516.1 110.6 ~89 . 6 115.9 . .. 
877 .1 699 .8 226.0 325.8 143 .!1 4.4 

1,007 .2 790 .1 216.6 382.5 18t I 10.4 
1,054.4 836.2 217.9 414.4 19~ .7 11.1 

Source : 26 

I Increase 
in Re-

search and 
Develop -

ment 
P lant 

$ 44.8 
36.4 
49 .6 
92.7 

120.9 
177.:1 
217.1 
218.2 
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DEPARTMENT OF DEFENSE 

UNOBLIGATED FUNDS AVAILABLE FOR 

RESEARCH, DEVELOPMENT TEST AND EVALUATION 

JANUARY 31, 1960 
TOTAL AND GUIDED MISSILES 

67 

TOTAL, Research, Guided Missiles 

Department of Defense . 
Air Foree ........... 
Navy ............... 
Army .............. 
Office of Secretary 

of Defense ........ 

Source: 23 

Development, Guided Missiles 
Test & Evaluation 

$2,212 $388 
916 107 
484 152 
445 106 

367 23 

DEPARTMENT OF DEFENSE 

UNPAID OBLIGATIONS FOR 

RESEARCH, DEVELOPMENT TEST AND EVALUATION 

JANUARY 31, 1960 
TOTAL AND GUIDED MISSILES 

as Percent 
of Total 

17.5 
11.7 
31.4 
23.8 

6.3 

TOTAL, Research, Guided Missiles 
Development, Guided Missiles as Percent 

Test & Evaluation of Total 

Department of Defense . $1,780 $608 34.2 
Air Force ........... 538 43 8.0 
Navy ............... 373 87 23.3 
Army .............. 707 418 59.2 
Office of Secretary 

of Defense ........ 162 60 37.0 

Source: 23 

research and development obligations will increase 40 per cent over FY 
1959 to $425 million. 

In a further breakdown of Defense R & D obligations, in FY 1959 
the Air Force accounted for 49 per cent of the funds, the Navy for 22 
per cent and the Army for 18 per cent. The balance of 11 per cent was 
accounted for by the Advanced Research Projects Agency. 

This means that the aerospace industry is today the Nation's largest 
research and development organization. In addition to these large ex­
penditures by the Government for R & D, aerospace companies are pour-
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DEPARTMENT OF DEFENSE 
UNOBI,IGATED FUNDS AVAILABI·E FOR 

RESEARCH, DEVELOPMENT TEST AND EVALUATION 
JANUARY 31, 1960 

Department of Defense . 
Air Force ••.•••..... 
Navy .......•...•... 
Army .............. 
Office of Secretary 

of Defense •..•...• 

Source: 23 

ToTAL AND AmcRAFT 

ToTAL, Research, 
Development, Aircraft 

Test&Evaluation 

$2,212 $222 
916 188 
484 68 
445 37 

367 -

DEPARTMENT OF DEFENSE 
UNPAID OBLIGATIONS FOR 

RESEARCH, DEVELOPMENT TEST AND EVALUATION 
JANUARY 31, 1960 

ToTAL AND AmcRAFT 

T<YJJAL, Research, 
Development, Aircraft 

Test & Evaluation 

Department of Defense . $1,780 167 
Air Force •.•.••...•. 538 102 
Navy •........•••••• 373 54 
Army .............. 707 11 
Office of Secretary 

of Defense ••...•.. 162 -

Source: 23 

-· 
Aircraft 

as Percent 
of Total 

10.0 
20.5 
14.0 

8.3 
• 

-

Aircraft 
as Percent 

of Total 

9.4 
19.0 
14.5 
1.6 

-

ing back into their own projects substantial portions of their earnings. 
In the presentation of the defense budget to Congress last year, and 

again in fiscal year 1961, the budget structure research and develop­
ment sections have been expanded to better reflect the costs of test and 
evaluation. Although it was not possible to transf r all tests and evalua­
tion funds from the procurPment aecounts, substantial portions have 
been transferred. In this expanded Research, Development, Test and 
Evaluation for the Defense Department, direct obligations show an 
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increase of oYer a bill ion dollars in four years-$2.5 billion in fiscal 1958 
to an estimated $4.0 billion in fiscal 1961. Prior years are not completely 
eomparabl e. Aircraft, missiles, mili tary astronautics and related equip­
ment account for 60 p er cent of this fiscal year estimate of $2.2 billion . 
Today a study of the budget reveals a comprehensive picture of the vast, 
complicated nature of the programs. Development depends direc tly on 
r esearch, and, in turn , test depends on development, and evaluation on 
test . 

The magnitude of the over-all program, \\·hen added to those of the 
Atomic Energy Commission and the National Aeronautics and Space 
Administration, is tremendous. It clearly r eflects the combined efforts 
of th e military, r esearch agencies, and the industry for continued tech­
nological superiority in the aerospace era. 

F UN DS FOR RESEARCH Al\"D DEVELOPMENT IN THE 
AIRCRAFT L\ N D PARTS I NDUSTRY 

1957 
(Millions of dollars ) 

Too'~\ rJ 
Fina nced by 

Indu:;try th e F eder a l 
F UN DS Government 

TO'l'Afr-ALL l NDUS'l'Rl ES $7,155 $3,741 

Aircraft and Parts 2,544 2,165 

Electrical Equipment 1,170 717 
Motor Vehicles and Other Transportation 708 212 
Machine ry , except Electri ral 688 260 
A ll Other 2,045 387 

S ou rcc : lJO 

Funds for 
Basic 

R esearch 

$241 

52 

38 
8 

17 
126 



Despite the dovvnward trend during 1959 in the aerospace industry 
of production employees engaged in the manufacture of airc raft, missiles, 
spacecraft, propulsion systems and their components and accessories, 
this industry r emained the nation's largest manufacturing employer. 
The aerospace industry ended 1959 with an average yearly employment 
of 734,700 employees comprisin g 4.6 p ercent of the U . S . tota l manu­
facturing employm ent. Next largest employer was the motor veh icles 
and equipm ent industry with an average yearly employment of 728 ,400 

employees. 
Th e Bureau of Labor Statistics reveals that employm ent in the aero­

space industr y co ntinued to decline in 195!) from an employ ment peak 
r eached in J !J57 of 861,700. Industry average em oyment durin g 1958 
was 757,500. 

Paradox ically along with th e two-year recess ion in general ae rospace 
manufacturing employm ent needs, there has been a co ntinual r ecruitin g 
plea for highly trained engineers and scientists. Today the world is 

70 
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witnessing a transition from jet aircraft to missile; from atmospheric 
flight to extra-atmospheric flight; and from hypersonic speeds to speed 
ranges, yet unnamed. The race for the conquest is on, but the only way 
that the aerospace industry can accomplish the critical transition to 
astronautical superiority is through the stockpiling of fundamental 

SALARIES AND WAGES IN THE AIRCRAFT INDUSTRY 

1914 TO DATE 

(Thousands of Dollars) 

Production Workers 

Year TOTAL 

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

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

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

1950 1,132,017 
1951 2,102,913 
1952 3,140,534 
1953 3,941,133 
1954 4,048,811 
1955 4,153,201 
1956 4,882,071 
1957 5,377,000 
1958 5,27:3,000 
U959" 5,300,000 

N.A.-Not available. 
E Estimate. 

Salaries Average 
Wages Weekly 

Earnings 

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

2,289 6,857 29.82 
9,524 21,924 28.66 
N.A. 15,481 30.16 

3,516 10,308 25.36 
6,582 14,893 25.16 

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

30,798 77,488 30.56 
227,396 476,297 54.98 
311,821 644,368 63.62 

371,773 760,244 68.39 
642,821 1,460,092 78.4C 

1,003,510 2,137,024 81.20 
1,301,268 2,639,847 83.80 
1,423,511 2,625,300 85.07 
1,584,834 2,568,367 89.72 
1,937,243 2,944,828 95.99 
2,212,000 3,165,000 101.48 
2,305,000 2,968,000 105.12 
2,400,000 2,900,000 110.00 

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

Sources: 12, 13 
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AIRCRAFT AND TOTAL MANUFACTURING EMPLOYMENT, 1914 TO DATE 

Year or Month 

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

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

1948 
1950 
1953 
1954 
1955 
1956 
1957 
1958 
1959 

a Less than .05 percent. 
Sources: 13, 35 

Aircraft Total 

Employment Manufacturing 
Employment 

(in thousands) 

.2 7,514 
4.2 9,837 
2.0 7,557 

18.6 9,660 
9.6 6,558 

64.0 9,527 
423.0 13,817 

1,342.5 17,858 
351.4 15,343 

567.0 13,817 
2,101.6 17,858 

519.9 15,343 

237.7 15,321 
281.8 14,967 
779.1 17,238 
764.1 15,995 
740.5 16,563 
809.3 16,903 
861.7 16,782 
757.5 15,464 
734.7 16,156 

Aircraft as 
Percent of Total 
Manufacturing 
Employment 

G 

G 

G 

.2 

.2 

.7 
3.1 
7.5 
2.2 

4.1 
11.8 

3.4 

1.6 
1.9 
4.5 
4.8 
4.5 
4.8 
5.1 
4.9 
4.5 

knowledge-building our community of research scientists and engineers. 
Illustrative of the vastly expanding needs in recruiting youth for this 
science and engineer ''stockpile'' are the growing engineering man-hours 
required to produce a modern supersonic bomber. 

It required 200,000 engineering man-hours to bring the World War 
II B-17 to the point of the first production flight. The B-52 jet bomber, 
which can strike nonstop at any point in the world, required 4,085,000 
engineering man-hours to point of first production flight. The new 
supersonic B-58 bomber, whieh carries a deadly hyJ -rsonic guided missile 
as payload, required 9,!140,000 engineering man-hours to bring it to 
production status. 

The design and manufacturing techniques required in the building 
of modern aerospace weapons have become so complicated that there is 

I 
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little need fo r unski lled a nd semi-sk illed employees. But, the need for 
higher ski lls continues to increase. This will continue far into the fore ­
seeable future. As the aerospace industry moves deeper in to the missile 
and spacecr aft era , the need for engineering and other highly skilled 
personnel will inevitably increase. At the same time, two declining em­
ployment conditions a re manifest. First, less airframe pounds are r e­
quired per missile ; second , although missiles demand a higher sales price 
per pound than aircraft, it takes 30 per cent less man-years production 
for the sa me dolla r volume of sales. 

SCIENTIS'l'S AND E NGINEERS I N THE AIRCHA F'l' AN D PARTS l NDUSTHY 

1957 and 1954" 

Number Employed 
-Type of Scientist TO'l'A L Research and Development 

and Engineer 1957 1954 1957 

TOTAT.,, A I_, T_, TYPES 0 0 •• 84,900 48,500 56,700 
--

Engineers .... .... . . •. 66,000 41,100 44,800 
lVIeta llurg ists . . . . . . . . . 900 700 600 
Chem ists ...... ... .. . . 1,600 1,000 1,100 
Physicists . .... . . .. .. . 1,900 1,200 1,500 
Mathema ticia w :, ..••• • . 2,200 900 1,600 
Other ••• • •• 0 •••••• • • 12,300 3,500 7,200 

NO'I' E: Distribution by ty}le may not arid to totnl because of roundin g . 
Data for 1954 coll ec ted on s li ghtl y di ffe re nt ba s is fr om th at for l!l 5 7. 

a. As of Jnuunry 
Source : 40 

1954 

27,600 

22,500 
400 
700 

1,000 
800 

2 200 
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EMPLOYJ\1ENT IN THE AIRCRAFT AND PARTS INDUSTRY, 1939 TO DATE 

(Thousands of Employees) 

Mont hly 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 
1960 

Feb. 

N.A.- Not available . 
Source : 35 

T OTAL 

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 
734.7 

686.8 

Aircraft 
(Air-

frames) 

45.1 
101.8 
234 .6 
549.6 
882 .1 

815.5 
489 .9 
159.0 
158 .5 
158.0 

175.3 
188.4 
313.3 
425.9 
472.4 

470.0 
466.6 
494.4 
522.3 
456.8 
435.1 

397.5 

Aircraft Aircraft Other Aircraft 
Engines and Propellers Parts and 

Parts and Parts Equipment 

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

192 .0 N. A. N .A. 
314.9 N.A. N .A. 

339 .7 N .A. N.A. 
210 .9 N .A. N .A. 

49.9 N .A. N.A. 
50.1 7 .8 23.0 
48.6 7.7 23.3 

53.5 8.2 27 .0 
55.8 8.3 29 .3 
90.8 10.8 48.8 

138.8 14.5 81.6 
174.7 17.7 114.2 

159.4 15.8 118.9 
147.1 13.8 113.0 
167.1 16.9 130.9 
179.1 20.5 139.8 
152.7 18.3 129.7 
146.2 14.2 139.2 

140.4 13.8 135.1 
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PRODUCTION WORKERS IN THE AIRCRAFT AND PARTS INDUSTRY 

1939 TO DATE 

(Thousands of Pt·oduction 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 506.6 
1956 537.4 
1957 563.6 
1958 479.2 
19::i!J 451.2 
1960 

Feb. 413.5 

N.A.-Not available. 
Source: 35 

Aircraft 
(Airframes) 

34.5 
78.4 

181.9 
429.5 
685.0 

609.8 
356 7 
111.8 
116.1 
116.1 

130.8 
138.9 
232.3 
311.6 
343.0 

331.4 
319.4 
326.8 
340.9 
291.3 
268.2 

239.7 

Aircraft Aircraft 
Engines Propellers 

and Parts and Parts 

9.5 N.A. 
26.6 N.A. 
65.2 N.A. 

168.8 N.A. 
279.8 N.A. 

291.4 N.A. 
165.5 N.A. 
34.1 N.A. 
36.6 5.1 
35.0 5.1 

38.6 5.5 
40.0 5.5 
63.7 7.6 
98.8 10.4 

124.7 13.3 

109.1 11.2 
95.3 9.4 

105.3 11.3 
111.3 13.9 

89.9 12.2 
86.5 9.0 

83.0 8.4 

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 
87.5 

82.4 

Due to increasing pressures of the technological race in which the 
aerospace industry is involved, a wide range of measures are being taken 
by the industry to motivate, encourage, and in many cases, finance young 
people of talent in pursuing higher education in engineering and the 
sciences. In addition, most of the aerospace companies provide exten­
~;ive in-plant training programs to raise the skill level of the employee. 

Employees are also encouraged to attend local schools in order to 
gain additional and more current knowledge needed for them to perform 
more pffpctively in tlwir vocational field. In operation, the aerospace 
companies and local schools cooperate in the establishment of training 



76 AEROSPACE FACTS AND FIGURES, 1960 

programs. Employees taking approved courses are reimbursed in whole 
or in part for costs, tuition, books, etc. Called the Tuition Refund Plan, 
most companies stipulate that the student must enroll for a course 
directly related to his work or to a more responsible job to which the 
employee may logically be promoted. 

Currently, because of the high quality of skills demanded in the 
manufacture of its products, aerospace industry employee wages are 

AVERAGE WEEKLY EARNINGS IN AIRCRAFT AND PARTS PLANTS 

1939 TO DATE 

Monthly 
Average for TOTAL 

the Year 

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

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

1949 63.62 
1950 68.39 
1951 78.40 
1952 81.70 
1953 83.80 

1954 85.07 
1955 89.62 
1956 95.09 
1957 96.76 
1958 101.91 
1959 106.63 
1960 

Fe h. 109.08 

N.A.-Not available. 
Source: 35 

(Includes Overtime Premiums) 

Aircraft 
Aircraft Engines 

(Airframes) and Parts 

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

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

$53.99 56.30 
60.21 63.40 

62.69 65.24 
67.15 71.40 
75.78 85.81 
79.66 86.92 
82.19 87.29 

85.07 85.06 
89.40 88.97 
94.89 96.90 
95.65 98.23 

101.40 102.62 
106.13 109.03 

10R.95 110.16 

Aircraft Other 

Propellers Aircraft 

and Parts Parts and 
Equipment 

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

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

$59.68 $56.50 
62.13 63.59 

66.83 68.08 
73.90 70.81 
89.17 78.66 
92.25 81.22 
85.90 85.17 

82.35 85.70 
90.47 90.49 
96.93 98.01 
97.76 99.78 
96.87 103.09 

1fl1.84 107.57 

105.67 108.50 
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among the highest weekly wages for all manufacturing employees. The 
average weekly wage in the aerospace industry during 1959 amounted to 
$106.63, compared with an average of $101.91 in 1958. Average hourly 
earnings increased 17 cents an hour in 1959 over the previous year. The 
hourly earnings in 1959 were $2.68, compared with $2.51 in 1958. Aver­
age hours worked each week during 1959 were 40.7, compared with the 
1958 average of 40.6 hours. 

AVERAGE HOURLY EARNINGS IN AIRCRA.F'.r 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 2.68 
1960 

Feb. 2.68 

N.A.-Not available. 
E Estimate. 
Source: 35 

(Includes Overtime Premiums) 

Aircraft Aircraft Other 
Aircraft Engines Propellers Aircraft 

(Airframes) and Parts and Parts Parts and 
Equipment 

N.A. '50.83 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 

2.69 2.67 2.54 2.67 

2.69 2.70 2.51 2.64 
I 
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TOTAL WAGES PAID IN THE AIRCRAFT AND PARTS INDUSTRY, 
BY GEOGRAPHICAL DIVISION AND SELECTED STATES-1947 TO 1958 

In Millions of Dollars 

Geographical 
Divisions and 1947 1948 1949 1950 1951 

Selected States 
1952 

TOTAL ........... $717.5 $759.5 $915.9 $1069.7 $2012.7 $3033.5 

New England 79.6 87.2 101.4 112.8 197.5 275.0 
Massachusetts .... 1.2 .6 29.6 31.4 47.8 46.9 
Connecticut 78.1 86.6 71.8 81.4 148.4 216.1 
Me., N.H., Vt., R.I. .3 - - - 1.3 12.0 

Middle Atlantic .•..• 115.9 119.3 138.2 172.0 321.4 509.7 
New York ....... 62.1 64.0 75.7 98.5 199.9 303.4 
New Jersey ...... 42.0 42.3 52.1 58.5 96.0 125.3 
Pennsylvania ..... 11.8 13.0 10.4 15.0 25.5 54.0 

East North Central •. 103.0 92.6 99.5 118.0 276.5 521.4 
Ohio ............ 46.9 35.6 37.4 40.5 107.1 208.4 
Indiana •..•..•... 42.9 52.1 54.5 70.7 106.7 156.6 
Illinois .......... .1 .2 2.6 1.4 35.1 62.7 
Mich., Wise ...•••• 13.1 4.7 5.0 5.4 27.6 93.7 

West North Central •. 34.6 48.9 70.9 86.9 204.2 279.5 
Missouri ......... 10.6 16.8 24.7 26.2 46.0 78.9 
Kansas .......... 20.9 28.9 42.8 57.0 150.2 188.9 
Minn., Iowa, N.D., 

S.D., Neb .....•. 3.2 3.2 3.4 3.7 8.0 11.7 

South Atlantic •••.•• 54.1 51.7 50.3 51.4 108.7 173.9 
Maryland ........ 51.8 50.0 48.2 50.0 89.7 121.4 
Del., D.C., Va., 

W.Va. ......... 1.9 1.9 1.8 1.0 1.6 2.7 
N.C., S.C., Ga., Fla. .4 .2 .3 .4 17.4 49.8 

East South Central .• 1.8 1.9 2.2 2.8 3.3 10.1 
(Ky., Tenn., Ala., 

Miss.) 

West South Central .. 38.3 48.8 72.3 95.4 171.9 225.4 
(La. Okla., Tex.) 

Mountain .......... .7 .5 .6 1.5 6.9 15.7 
Arizona .........• - - .1 .3 4.5 12.5 
Wyo., Colo., 

N.Mex., Utah, 
Nev. .......... .7 .5 .5 1 - 2.4 3.2 

Pacific .......••..•• 289.5 308.6 380.5 428.9 722.3 1022.8 
California ........ 247.1 256.5 294.4 352.8 601.6 893.3 
Wash., Ore. ...... 42.4 52.1 86.1 76.1 120.7 129.5 

Source: 33 
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TOTAl, WAGES PAID IN THE AIRCRAFT AND PARTS INDUSTRY, 
BY GEOGRAPHICAL DIVISION AND SELECTED STATES-1947 TO 1958 

In Millions of Dollars 

Geographical 
Divisions and 1953 1954 1955 1956 1957 

Selected States 

79 

1958 

TOTAL ........... $3748.0 $376!:!.6 $3893.0 $4568.7 $5103.9 $4823.0 

New England 3!:!5.0 312.6 333.6 422.9 478.6 434.5 
Massachusetts .... 48.8 44.8 46.6 52.2 56.6 59.2 
Connecticut 258.3 !:!56.3 280.7 363.2 410.7 363.3 
:Me., N.H., Yt., R.I. 17.9 11.5 6.3 7.5 11.3 12.0 

Middle A tlantie ..... 645.2 625.6 545.5 577.0 578.9 512.1 
New York ....... 373.9 387.2 342.1 351.3 362.1 349.1 
New Jersey ...... 156.3 133.2 123.0 143.6 139.7 100.2 
Pennsyh·ania ..... 115.0 105.2 80.4 82.1 77.1 62.8 

East North Central .. 736.7 661.9 644.6 705.9 775.1 651.9 
Ohio ............ 272.6 328.2 344.4 373.5 413.4 372.5 
Indiana .......•.. 165.2 145.8 150.2 170.7 179.1 154.1 
Illinois .......... 123.8 85.2 83.6 102.1 104.0 70.6 
Mich., Wise ..•.••. 175.1 102.7 66.4 59.6 78.6 54.7 

West North Central .. 316.6 311.9 309.3 353.3 440.6 418.8 
Missouri ......... 113.9 110.5 105.8 125.1 171.8 178.8 
Kansas .......... 190.1 188.7 187.2 207.5 249.7 226.2 
Minn., Iowa, N.D., 

S.D., Neb ....... 12.6 12.7 16.3 20.7 19.1 13.8 

South Atlantic ...... 200.9 208.6 247.2 292.4 291.0 298.0 
Maryland ........ 134.4 133.9 153.3 181.0 172.2 157.1 
Del., D.C., Va., 

W.Va. ......... 3.1 1.6 1.7 2.4 2.8 3.8 
N.C., S.C., Ga., Fla. 63.4 73.1 92.2 109.0 116.0 137.1 

East. South Central .. 19.3 25.7 24.8 33.9 41.6 53.1 
(Ky., Tenn., Ala., 

Miss.) 

West South Central .. 260.8 258.8 277.4 341.6 369.7 365.2 
(La. Okla., Tex.) 

Mountain .......... 32.2 3fi.1 34.9 66.8 92.8 107.2 
Arizona .......... 28.2 l!l.6 26.0 41.8 45.1 37.7 
Wyo., Colo., 

N.Mex., Utah, 
Nev. .......... 4.0 5.5 7.9 25.0 47.7 69.5 

Pacific ............. 1211.3 133!:!.4 1475.7 1774.9 2035.6 1982.2 
California ........ 1050.2 1153.9 1275.7 1532.2 1694.3 1582.3 
Wash., Ore. ...... 161.1 178.5 100.0 242.7 341.3 399.9 

.• 
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AVERAGE EMPLOYMENT IN THE AIRCRAFT AND PARTS INDUSTRY 
BY GEOGRAPHICAL DIVISIONS AND SELECTED STATES-1953 TO 1958° 

Geographical 
Divisions and 1953 1954 1955 1956 1957 

Selected States 

TOTAL ........... 774,150 761,964 745,4~4 818,107 890,326 

New England ...... 69,335 67,040 66,672 77,848 87,496 
Massachusetts .... 10,148 8,762 8,977 9,092 9,898 
Connecticut 54,6~3 55,349 46,269 67,169 75,219 
Me., N.H., Vt., R.I. 4,564 2,929 1,426 1,587 2,379 

Middle Atlantic ...•. 127,349 122,622 103,372 103,841 101,039 
New York 70,971 73,406 61,648 59,387 61,211 
New Jersey .•.••. 32,272 27,409 24,979 27,868 24,993 
Pennsylvania .•... 24,106 21,807 16,745 16,586 14,835 

East North Central .. 146,560 132,207 121,821 123,489 131,615 
Ohio ............ 55,203 68,062 66,192 66,018 69,954 
Indiana .......... 33,288 29,212 28,554 30,645 31,204 
Illinois .......... 23,103 16,353 14,965 16,956 17,382 
Mich., Wise ....... 34,966 18,580 12,110 9,870 13,075 

West North Central .. 69,456 67,577 64,016 68,684 83,501 
Missouri ......... 24,20~ 23,517 21,456 23,363 32,225 
Kansas .......... 42,320 41,463 39,308 41,350 47,861 
Minn., Iowa, N.D., 

S.D., Neb ....•.. 2,934 2,597 3,252 3,971 3,415 

South Atlantic ....•. 45,201 45,044 49,535 54,496 53,099 
Maryland ........ 30,546 29,227 30,339 33,691 32,072 
Del., D.C., Va., 

W.Va. 741 386 408 539 615 
N.c., s.c.: i:i;.: Fl~: 13,914 15,431 18,788 20,266 20,412 

East South Central .• 5,141 
(Ky., Tenn., Ala., 

Miss.) 

6,411 5,803 7,541 9,016 

West South Central .. 57,158 53,176 54,003 63,203 66,585 
(La. Okla., Tex.) 

Mountain .......... 6,998 4,876 6,614 11,101 15,552 
Arizona ..•....... 6,108 3,857 5,030 7,149 7,743 
Wyo., Colo., 

N.Mex., Utah, 
Nev. .......... 890 1,018 1,584 3,952 7,809 

1958 

78~,057 

76,592 
9,161 

65,037 
2,394 

82,728 
54,400 
16,675 
11,653 

103,660 
58,353 
25,508 
10,855 

8,944 

74,867 
31,793 
40,710 

2,364 

49,734 
26,822 

590 
22,322 

9,785 

60,756 

16,052 
5,756 

10,296 

Pacific ............. 246,952 263,011 273,588 307,904 342,423 307,883 
California ........ 212,648 225,407 234,022 263,0: 279,168 240,997 
Wash., Ore ....... 34,304 37,604 39,566 44,8.'-1 63,~55 66,886 

a Tho differPnce between these totals and employment totals appearing elsewhere are due to tech­
nical differences in methodologies of B.E.S., B.I •. S., nnd Census, and do not seriously affect the 
useability of the data. 

NOTE! Corresponding data for the years 1947 through 1952 may be found in "Aviation Fncts 
and Figures," 1950 edition. 

Source: 88 
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WORK-INJURY RATES FOR THE AIRCRAFT .AND .ALL MANUFACTURING INDUSTRIES 
1939 TO DATE 

Aircraft Industry Aircraft Parts Industry All Manufacturing 

Year Injury- Severity Injury- Severity Injury- Severity 
Frequency 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 I 15.3 1.6 
1941 10.4 1.4 b b 18.1 1.7 
1942 11.4 0.7 9.5 1).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 2.9 0.3 4.1 0.3 10.9 0.8 
1959 2.7 N.A. 4.1 N.A. 11.9 N.A. 

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

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

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

• lneluded with "Aircraft." 
Source: 36 



WOMEN EMPLOYEES TN THE AIRCRAFT I NDUSTRY, HJ42 TO 0ATE 

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 ... .... ...... . . 
Oct. 1959 . .. .. . ........ . 

I 
Sources : 3 . 3 5 

Number (thousands) 

23.1 
486 .1 
~8.5 

33 .3 
36 .2 

88.6 
117.9 
133.4 
132.3 
118.4 
135.4 
134.7 
112.9 
108.3 

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 
15.1 

LABOR TUH NOVER IN THE AIRCRAFT AND PARTS INDUSTRY, 1950 TO DATE 

(Rates per 100 Employees per Year) 

Aircraft Aircraft Other 

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

Equipment 
Date 

Acces-
Sep-

Acces-
Sep-

Acces-
Sep-

Acces-
Sep-

Acces-
Scp-

ara- ara- ara- ara- ara-
S!OnS tions sions tions sions tions SIOnS tions sions tions 

---------- - - ---- --
Hl50 62.8 3::3.8 67.2 :17.1 48.2 21.3 :12 .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.fl 64.1 40.0 60.1 40.8 40 .1 2.'5 .1 65.3 41.3 
1953 47.5 42.7 47.2 42.7 47.4 43.2 3:1 .2 2fU 52.7 47.8 
1954 28.2 31.8 28.2 29.5 21.6 36.3 ] : L 41.7 33.0 37.1 
1955 33.1 29.5 38.0 27.4 30.7 2il.8 22.7 38.2 43.3 52.5 
1956 41 .9 28.5 40.8 26.6 41.1 28.3 4:1.3 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 10.9 42.0 39.0 43.9 
1959 24.1 ::37 .4 21.4 :i6.9 26.4 :i7.2 29.5 37.3 50.1 49.1 

So u rce : 35 



WORK STOPPAGES IN SELECTED INDUSTRIES, 1958 
--

Industry 
Number of Number of Man-Days 

Strikes Workers Involved Idle in Year 

All Manufacturing 
Corporations 1,955 1,490,000 15,400,000 

AIRCRAFT AND PARTS 20 36,700 308,000 

Primary Iron and Steel 50 28,300 347,000 
Petroleum R~fining 8 7,380 124,000 
Motor Vehicles and 

Equipment 178 506,000 3,870,000 
Electrical Machinery 93 102,000 1,030,000 

Source: 34 

'VORK STOPPAGES IN THE AIRCRAFT AND PARTS INDUSTRY 
1927---TO DATE 

Year Number of Strikes 

1927-1933 
1934 
1935 
1936 
1937 
1938 

1939 
1940 
1941 
1942 
1943 

1944 
1945 
1946 
1947 
1948 

1949 
1950 
1951 
1952 
1953 

1954 
1955 
1956 
1957 
1958 

N.A.-Not avallo.ble. 
Source: 34 

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 
20 

Number of Man-Days 
Workers Involved Idle in Year 

1,153 18.965 
3,207 111,048 
1,700 6,800 
- -

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

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

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

52,481 130,112 

189,801 386,371 
150,200 581,000 
21,300 557,000 

3,520 67,900 
21,400 1.100,000 

10,300 451,000 
23,900 145,000 
48,800 765,000 
81,000 927,000 
57,800 1,350,000 

6,350 171,000 
48,500 403,000 
23,100 1,040,000 
23,200 88,200 
36,700 308,000 



'l'he aerospace industry in 1959 continued to fo llow a d isturbing pat­
tern set in t he last six years-a sharply declining profit rate despite a 
steady sales volume. 

The rate of net p r ofit to sales for the a ircraft and parts (aerospace) 
industry, as r eported by the Securities and Exehan g:e Comm ission a nd 
the F ederal 'l'rade Commission, was 1.5 per cent in 1959 compared with 
2.4 p er cent in th e previous year. The profit rate has sk idded steadily 
from 3.8 per cent in 1955 to a point last year of less than ha1f the 1955 
rate. 

Th e profit picture for t he 12 major a irframe companies, an accepted 
ba rometer of fina11 e ial l1 ealth , is eve n gloomier. Sal es in J !1 5!.! a 111ounted 
to *7,049 m illi on, compared with last year's high of $7 ,079 million , a 
U.er·1 ·eas(~ of less than one ha lf of one p e r (·ent. B n t par nin gs aftPr taxPs 
amo un ted to only $66.9 milli on, a rate of nine tenths of one cent per 
sales do ll ar. 'I' hi s eompared ·wit h a l 958 profit of *138 m illion u1· 1.9 
cents p er salPs doll a r· a ll d 19:37 earnin gs of $lfi6.4 million or 2.4 cents 
p er sales doll a r. 

84 
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BALANCE SHEET Co:r.tPARrsoNs, 12 MAJOR AmFRAME CoMPANIES 
1953 TO DATE 

(Thousands of Dollars) 

1953 1954 1955 1956 1957 1958 

A ssets : 
Curren t Assets 

Cash $ 261.9 $ 295.4 $ 295.5 $ 311.6 $ 233.3 $ 267.4 
Securities 5.5 26.4 29.4 - - -
R eceiYables 526.4 461.9 463 .9 594.2 792.0 1,022.6 
Inventories 583 .9 592.1 638.2 874.6 947.7 944.5 
Miscella neous 27.5 12.9 23.0 31.3 40 .9 51.6 

T otal Current 
Assets $ 1,405 .2 $ 1,388.7 $1,450.0 $ 1,8 11.7 .... ~.0 1 3 . 9 $2,286.1 

Total Net Plant 166.1 186.4 214.0 310.0 431.5 Hl.9 

Other A sset s : 
Inves tm ents 9.2 6.3 5.7 5 .8 5.8 7.9 
D evelopment, etc., 

expen ses 2.2 - 16.4 19.6 30.1 23.5 
Deferred charges 13.6 19.7 3.0 3.0 7.3 13.5 

Total A ssets $ 1,596.3 $1,601.1 $1,689.1 $2,150.1 ~·2,488 .6 $2,773 .0 

Liabilities 
Curreut Liabilities 

Notes payable 54-!.2 396.2 :\75.8 ~0-! . 8 874.7 925.3 
'l'rade accounts 

payable - - - 430 .2 335.~ 347.4 
Acc ruals- taxes-

r enegotiation-
r efuuds clue U.S. 406 .9 409 .0 436.6 347.6 126.5 126.3 

Advances-con· 
tra c t ~ tlepo~i t s 92.5 121.4 66.3 176.5 - -

Reticrve 3.5 8.9 12.3 5.1 4.8 8 .3 
Miscellaneous 8.3 11.1 13.5 27.5 31.3 36 .8 

T otal Curreut 
Liabilities: $1,055.4 $ 946.6 $ 904.5 $1,191.5 $1,372 .6 $1,444.2 

Bank loans, e t c. 
(lon g t e rm ) 8.6 8.6 36.7 73 .7 127 .8 260 .7 

M iscella ueous 5.7 4.4 6.3 5.4 6.9 7.8 

T otal Other L iabi litie' $ 14 .3 $ 13.0 $ 43.0 $ 79 .1 :;; 
~ 134.7 $ ~68.9 

N et Worth: 
Capi ta l stock 95 .5 125.7 135.5 168.4 178.6 198 .7 
Capital surplus 77.2 100.3 110.2 162.1 164.3 185.7 
E a rn ed surplus 353.9 415.5 495 .9 549 .0 638.4 ()75.8 

Total Net Worth $ ;'i~6.G $ 641.5 $ 74 1.6 $ 87fl .5 <; 981.3 $ 1,0(10.3 

'l'ota I Lia uiliti es $ 1,596.3 $ l,G01.1 $ 1,689 .1 $2,150. 1 $2.488 .6 $2, 77::!.0 

Net Worldng Capita l $ 34fl .8 $ 442. 1 $ 545.4 :!!; . 620.~ $ 641.4 $ 842 .0 

Source : 1 
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1959 

$ 25~ . 3 
-

985 .6 
950. -! 

85 .9 

$2, ~74.2 

481.0 

16 .8 

36.3 
13.3 

$2,8~ 1. 6 

957.4 

34~.1 

109.7 

-
7.8 

44 8 

$1,461.8 

25G.4 
8.2 

$ 264.G 

~ 1 0.2 
206.6 
678 4 

$ 1 .095 .~ 

$2,8~ 1. 6 

$ 8 12.4 
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In addition, these figures do not take into account any earnings 
refunds which may be demanded by the Renegotiation Board. Profits, 
indeed, have reached a point in the industry where they are barely visible. 

There are many reasons for this decline in earnings. But principally 
it stems from the technological revolution within the industry. 

The day of volume production is over. Aerospace companies can no 
longer plan for lengthy production runs of new weapons. Each system, 
missile or aircraft, is very nearly custom made. 

The overhead for research and development has greatly increased. 
For example, the research and development costs involved in a World 

INCOME AccouNTs, 12 MAJoR 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 
195R' 7,078.6 
1959 7,048.8 

0 Subject to renegotiation. 
•• Credit. 
•Revised. 
Figures in parentheses indicate loss. 
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 
286.1 
lfi0.9 

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 •• (10.7) 

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

138.8 81.7 
200.5 116.6" 
188.4 182.6" 
191.9 178.8" 
171.6 156.5" 
180.4 166.4" 
148.1 138.0" 

84.0 66.9" 
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COMPOSITION OF CURRENT ASSETS, 1937 TO DATE, 12 MAJOR AIRFRAME CO:MPANIES 

(In Percent of Total) 

Total 
Year Current 

Assets 

1937 
1938 
1939 
1940 
1941 

1942 
1943 
1944 
1945 
1946 

1947 
1948 
1949 
1950 
1951 

1952 
1953 
1954 
1955 
1956 
1957 
1958. 
1959 

•Revised. 
Source: 1 

100.0 
100.0 
100.0 
100.0 
100.0 

100.0 
100.0 
100.0 
100.0 
100.0 

100.0 
100.0 
100.0 
100.0 
100.0 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

Cash and 
Securities 

17.6 
35.1 
37.9 
46.4 
23.2 

25.1 
27.6 
26.7 
34.1 
32.9 

18.6 
23.9 
26.8 
23.3 
18.4 

17.8 
10.0 
2::\.1 
22.4 
17.2 
11.6 
11.7 
11.1 

Inventories Receivables Miscellaneous 

35.2 46.6 .6 
33.8 30.3 .8 
48.9 13.1 ~ 
35.7 12.2 5.7 
52.3 24.4 .1 

33.8 40.9 .2 
25.5 45.9 1.0 
22.7 49.1 1.5 
13.7 48.9 3.3 
43.8 23.2 .1 

54.9 25.6 .9 
40.1 35.3 .7 
41.6 30.5 1.1 
36.2 39.6 .9 
40.8 39.4 1.4 

42.4 38.3 1.5 
41.6 37.5 1.9 
42.6 33.3 1.0 
44.0 32.0 1.6 
48.3 32.8 1.7 
47.1 39.3 2.0 
41.3 44.7 2.3 
41.8 44.3 2.8 

War II bomber amounted to a few cents out of the total weapon dollar. 
Today, the research and development costs for an intercontinental ballis­
tic missile take about 60 cents out of each weapon dollar. 

Technological progress has been so swift that each company, in order 
to maintain its competitive position, must pour more and more of its 
earnings into research and development. Research and development is 
no longer a matter of a few scientists and engineers working together 
with basic laboratory equipment. Research and development today re­
quires very expensive facilities, both in equipment and buildings. In 
many cases, large sums may be invested in a research program only to 
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have the project superceded, literally overnight, by another, more prom­
ising program. 

As an example of company-sponsored research efforts, the Navy De­
partment reported that it received 486 unsolicited industry proposals for 
the development of antisubmarine warfare devices. The Navy further 
stated that 155 of these proposals had sufficient merit to warrant the 
Navy Department spending $26 million for further work. The amount 
expended by the companies in proposals was probably far greater than 
the Navy's expenditure for further investigation. 

The facilities problem does not end in the research and development 
phase. The production facilities for many of today 's advanced weapons 
cost three times as much to build and even more to equip than the con­
ventional assembly line concept. There are dustfree rooms that rival 

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° 
1958r.a 
1959° 

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 
51.8 
55.7 

Figures in parentheses indicate net loss as a percent of sales. 
a Subject to renegotiation. 
•Revised. 
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 
1.9 
0.9 
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PERCENT NET PROFIT TO SALES 
1959 

TOTAL MANUFACTURING CORPORATIONS 

... , 
AIRCRAFT AND PARTS 

PRIMARY IRON AND STEEL 

PETROLEUM REFINING 

MOTOR VEHICLES AND EQUIPMENT 

ELECTRICAL MACHINERY 

8!) 
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Source: 
NET INCOME AS A PERCENT OF SALES 

(After Taxes) 

Industry 1953 1954 1955 1956 1957 

Total Manufacturing 
Corporations ........ 4.3 4.5 5.4 5.2 4.8 

AIRCRAFT AND pARTS ••• 3.2 3.4 3.8 3.1 2.9 

Primary Iron and Steel 5.2 5.3 7.2 6.7 6.6 
Petroleum Refining .... 10.4 10.6 11.1 11.5 10.6 
Motor Vehicles and 

Equipment .......... 3.9 5~3 6.9 5.2 5.4 
Electrical Machinery ... 4.1 4.5 4.4 3.8 4.2 

Source: 42 

1958 1959 

4.2 4.5 

2.4 1.5 

5.4 4.8 
9.5 9.9 

4.0 5.0 
3.8 4.9 

surgical theaters for cleanliness; temperature is rigidly controlled the 
year round. Assembly benches are made of stainless steel. There are 
many more necessary, and very expensive features to a production 
facility today. 

The decision to move ahead with the construction of these high-cost 
facilities cannot be accurately described as an investment. It is a gamble. 
The stakes approach the corporate existence of each company. 

There is a misconception in the public's mind that the Defense De­
partment bears the cost of these facilities. This is true to a certain 
extent, but a large portion of these funds come from the dwindling 
earnings of the aerospace industry. For example, in 1957 about $780,-
000,000 were expended for aerospace facilities. The industry itself spent 
about $515,000,000 or 66 per cent of the total. 

The net worth of the 12 major airframe companies increased slightly 
from $1,060,300,000 in 1958 to $1,095,200,000 in 1959. Net working 
capital of these companies declined slightly from $842,000,000 in 1958 
to $812,400,000 in 1959. However, the total assets increased from the 
$2,773,000,000 in 1958 to $2,821,600,000 in 1959, but liabilities also 
showed a gain from $1,444,200,000 in 1958 to $1,461,800,000 in 1959. 

Long term bank loans, which increased more than double from 1957 
to 1958, leveled off to $264,600,000 in 1959 compared to the all-time high 
of $268,900,000 in 1958. 

The industry is capitalized to meet the requirements of our defense 
establishment in the most efficient, economical and conservative manner 
possible under the circumstances. The companies are capitalized to (1) 
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provide the liquidity n ecessary to support the inescapable high level of 
mercantile and bank cr edit, (2) furnish the working capital and financial 
strength to support a high level of contractual development and manu­
facturing opera tions, a nd ( 3) avoid the costly burden of over-capitaliza­
tion during the prolonged periods of low military procurement appro­
priations and of low volume production. Avoiding over -capitalization is 
esse ntia l to t he aerospace industry where the volume of business of any 
particular compan y fluctuates widely over a period of years. Over ­
capitalization p layed an important part in the wholesale bankruptcies 
in the aviation industry following World \Var I. Of the 17 companies 
that were producing aircraft and airplane engines in 1918, all 17 had 
gone through bankruptcies or drastic r eor ganization prior to 1926. 

ExPEN DITURES OF 12 MAJOR AmFRA:HE CoMPANIES 

U N DER MILITARY CoNTRAC'rs, 1957 TO DATE 

(Dollar Fi!!ures in Billions) 

1957 1958 1959 

Dollars 
Per 

Dollars 
Per 

Dollars Cent Cent 

TOTAL $5.3 100 $5.2 100 $5.3 

Purchases from Small 1.0 20 .8 16 0.8 
Business ••• • • 0 •• • • 

Purchases from Large 2.1 39 l.S 35 2.0 
Business •• 0 0 • • • • • 0 

Overhead, P ay roll , Etc. 2.2 41 2.5 49 2.5 

Source: 1 

Per 
Cent 

100 

16 

38 

46 
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SELECTED MAJOR DEI<'ENSE CONTRACTORS 
(Listed by rank according to net value of military 

prime contracts awarded, 1950-1959) 

July 1, July 1, 
1950 1957 

to to 
World June 30, June 30, 

War II 1959 1958 

u. s. TOTAL, ALL CONTRACTS 
(in Billions) .......... $193.3" $203.9 $21.8 

Company Percent of Total 

20 Largest Defense 
Contractors 

*Boeing Airplane ........ . 
General Dynamics ...... . 
General Motors ........ . 
General Electric ........ . 
United Aircraft• ....... . 

*North American Aviation . 
*Lockheed .............. . 
*Douglas ............... . 

American Telephone 
and Telegraph ....... . 

*Republic Aviation ...... . 
Curtiss-Wright ......... . 
Chrysler ............... . 
Ford ................. . 

*Martin ................ . 
Sperry Rand ........... . 

"'McDonnell ............. . 
Bendix ................ . 
Hughes Aircraft ........ . 

*Grumman Aircraft ...... . 
Westinghouse Electric ... . 

Other Selected Major 
Contractors 

*Northrop .............. . 
*Fairchild Engine ....... . 
*Bell Aircraft .......... . 
*Chance Vought ......... . 

N.A.-Not available. 

1.5 

7.9 
1.9 
2.2 
1.6 
1.9 
2.5 

1.5 
.7 

4.1" 
1.9 
3.0 
1.3 

.9" 
N.A. 
1.1 

N.A. 
.8 
.8 

.1 

.2 

.7 

5.1 
4.0 
3.8 
3.6 
3.5 
3.1 
2.8 
2.8 

3.1 
1.5 
1.4 
1.4 
1.3 
1.3 
1.2 
1.1 
1.1 
1.0 
1.0 
1.0 

.8 

.4 

.4 
A 

9.8 
6.3 
1.3 
3.6 
3.0 
3.6 
3.5 
2.4 

3.0 
1.2 
1.0 
1.2 

.7 
1.8 
1.7 
1.6 
1.0 
2.2 
1.1 
1.2 

1.3 
.5 
.4 

1.7 

*Listed among the 12 major airfrume manufacturers 
t: Estimate. 
a :Major change in (•orpornte composition or produet during the period. 
b l>o~s not incJudP Chnnce Vought 
c Not inclurled in the 100 largest defense contractors 
Sources: 19, 44 

July 1, 
1958 

to 
June 30, 

1959 

$22.6 

7.0 
9.7 
1.3 
5.5 
3.2 
6.1 
5.4 
4.1 

2.9 
1.7 

.4 
1.9 

.4 
3.1 
2.4 
2.4 
1.6 
3.0 
1.8 
1.4 

.8 

.2 

.3 



General av iation, which includes all civil flying except that per­
form ed by the airlines, has concluded a decade of spectacular growth. 

During the decade of t he fifti es, a total of 46,998 a ircraft were 
shipped , with a dollar value fi gured at manufacturers' net billing price 
of $643,638,000. 

Th e trem endous growth in this type of aircraft has r esulted from 
its enthusiasti c acceptance by business, industry and agTiculture as au 
aid to produetivity a nd prosperity. 

In 1959, shipments of utility and executive ai rcraft amounted to 
7,689 unit~ Yalued at $12!J ,876,000 fi gured at the manufacturers' net 
billing priee-a sha r p increase o\·er 1958, when 6-:1-14 aircraft, valu ed at 
$101,939,000 \n•re clrl ivered . The l 959 shipments were also more than 
<~ouble the numb<' r of airnaft sold in 1950, allll ~ix tin1es th e valur. T he 
Yalue inercasr is substantiall y g reah•1· lwl'ause of the many improven1 r 11ts 
in th e aireraft, whil"l-1 a re large r, fa~t e r , a nd more c·ornpl etely in ~t ru­

mented with 11aviga tion and com munication equipm ent for safe, effic ient 
operatio n. 'l'he first quarter of 1960 continues to r efl ect th e t ea ely in-

93 



UTILITY AmCRAFT, FACTORY SHIPMENTs, 1959 

(As reported to Aerospace Industries Association by selected manufacturers) 

Manufacturer 
and 

Model 

Aero Design 
Model 500 •.....•...•. 
Model 560E ..•••..•.•. 
Model 680E ......... . 
Model 720 .••...••.•.. 

Beech 
Model 18S •....•..•... 
Debonair ............ . 
Bonanza ....•......... 
Twin Bonanza ....... . 
95 Travel Air ••..•..•. 
Mentor ............. . 

Call Air 
Model A5 ...•....••... 
Model A6 ..•••.•••••• 

Cessna 
150 .....•.......•.... 
172 ........•....•.... 
175 •..•...........••. 
180 ....•.•••....•.••• 
182 ........•....•.... 
210 ................. . 
310B,C .............. . 
L-19 .............. , .. . 

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

Colonial 
C-2 Skimmer ......... . 

Helio 
H 391B ............. . 
H-395 .............. . 

Mooney 
Mark 20 .......•••.•.• 

Piper 

Complete Aircraft" 
Number 

58 
32 
52 

6 

89 
25 

480 
66 

142 
91 

28 
17 

648 
874 
727 
258 
774 
43 

240 
24 

39 
91 

112 
2 

30 

17 

7 
5 

182 

Super Cub . . . . . . . . . . . • 470 
Tri Pacer . . . . . . . . . • • • . 676 
Apache . . . . . . . . . . . . . . . 311 
Comanche . . . . . . . . . . . . 995 

Manufacturers Net 
Billing Price 

(Thousands of Dollars) 

$ 10,626 

35,701 

354 

45,703 

1,521 

367 

379 

2,091 

33,1B4 

Pawnee ............. ·I 78 
-------------------1--------------------

TOTAL ..........•....•• ·I 7,689 $129,876 

• 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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crease in deliveries which are 20 per cent ahead of the first three months 
of 1959-2,333 units compar ed to 1,952 last year. 

Instructional flying, which had declined steadily as the veteran bene­
fi ts from the G. I. Bill ·were used up, has r eversed its trend in the last 
several years and has incr eased from 1,300,000 hours in 1954 to an esti­
mated 2,000,000 in 1959 . 'l'his steady increase in instruction is undoubt­
edly r elated to the growing use of general aviation as a tool of private 
enterprise. 

General aviation has become the la rgest user of the nation 's airports, 
airways, and air navigation facilities . During 1959, general aviation 
aircraft fl ew an estimated twelve million hours, three times more than 
the airlines. Flight hours in 1950 wer e approximately nine and one-half 
million. The greatest growth has occurred in business flying which in­
cr eased from 2,750,000 in 1950 to an estimated current rate of more 
than five million hours annually . Business flying alone is substantially 
greater than airline fl yin g, which is less than four million hours annually. 

Last year, gener al aviation fl ew more than one and one-half billion 
miles-equivalent to almost 3,500 round-trips to the moon. 

There are approximately 70,000 active aircraft in the general avia­
t ion fl ee t today, compared to about 1,900 airline a ircraft. 'l'he FAA 
estimates t hat by 1965 the general av iation fleet will have grown to more 
than 80,000 and a nnual flying honrs will climb to 16,000,000. 

During the 40's a nd ea rly 50's, typical li ght aircraft were largely 
two-place, especially suitable fo r training, spo rt flying and limited cross­
country use. 

The early fifties saw increasing llumbers of four-place aircraft and the 
real beginning of exte11siY e business and industrial use of light aircraft . 
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ANNUAL SHIPMENTS OF UTILITY AmCRAFT, 1947 TO DATE" 
(As reported to Aerospace Industries Association by selected manufacturers) 

All 
Aero Cess- Cham- Moon- Other 

Year TOTAL De- Beech pion Piper l\fan-
sign 

na ey 
ufac-
turers 
---

NuMBER OF AIRCRAFT SHIPPED 
1947 15,594 - 1,288 2,390 N.A. - 3,464 8,452 
1948 7,037 - 746 1,631 N.A. - 1,479 3,181 
1949 3,405 - 341 857 N.A. 74 1,278 855 
1950 3,386 - 489 1,134 N.A. 51 1,108 604 
1951 2,302 - 429 551 N.A. 26 1,081 215 
1952 3,058 39 414 1,373 N.A. 49 1,161 22 
1953 3,788 69 375 1,434 N.A. 37 1,839 34 
1954 3,071 67 579 1,200 N.A. 14 1,191 52 
1955 4,434 72 680 1,746 N.A. 32 1,870 34 
1956 6,738 154 724 3,235 162 79 2,329 55 
1957 6,118 139 788 2,489 217 107 2,300 78 
1958 6,414 97 694 2,926 296 160 2,160 79 
1959 7,689 148 893 3,588 274 182 2,530 74 

MANUFACTURERS NET BILLING PRICE (Thousands of Dollars) 
,1947 $ 57,929 - 13,405 5,976 N.A. - 7,697 30,851 
1948 32,469 - 10,126 6,768 N.A. - 3,083 12,492 
1949 17,731 - 6,177 4,545 N.A. 133 3,244 3,632 
1950 19,157 - 6,516 5,506 N.A. 82 3,092 3,961 
1951 16,887 - 7,708 3,573 N.A. 45 3,933 1,628 
1952 26,159 2,011 9,848 9,220 N.A. 100 4,891 89 
1953 34,458 4,260 9,545 12,094 N.A. 91 8,286 182 
1954 43,461 4,517 20,056 10,666 N.A. 31 8,070 121 
1955 68,258 5,119 24,893 21,880 N.A. 182 16,008 176 
1956 103,791 11,183 28,770 38,570 597 741 23,474 456 
1957 99,652 9,914 32,110 30,988 1,045 1,095 23,294 1,206 
1958 101,939 6,902 27,072 36,897 1,516 1,868 26,548 1,136 
1959 129,876 10,626 35,701 45,703 1,521 2,091 33,134 1,100 

• The figures shown here may vary from FAA figures because they are based on reports by 
selected manufacturers only. 

Source: 1 

As the past decade went on, these aircraft increased in aerodynamic 
efficiency, horsepower, speed, range, the extent of communication-navi­
gation equipments installed and in the comfort and luxuriousness of 
their appointments. With these improvements came increased reliability 
and utility which American business and industr,. have bPen quick to 
recognize and adopt. 

The fifties also saw the introduction of several small four- to eight-
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place twin-engined aircraft, and the multi-engined general aviation fleet, 
alone, now outnumbers the Nation's airline fleet several times. During 
1959, the sales of these light twin-engined planes accounted for about 
13 per cent of the total sales of utility and executive aircraft. 

Today, a surprising variety of fine business and utility aircraft are 
available to suit every requirement, from small aircraft especially useful 
for training and short-haul transportation, through the larger single 
and multi-engined executive aircraft, to turboprop and jet aircraft. 

A large percentage of the nation's big corporations now operate fleets 
of aircraft for the transportation of their officials and key personnel, 
and, in many cases, maintain an aviation transportation department to 
manage this operation. 

Thousands of smaller businesses and individual business and pro-
• fessional men also operate private aircraft. The private use of small 

aircraft has become an integral part of the nation's economy because 
of the increased efficiency and productivity it brings to the users. 

Agricultural and forestry uses of aircraft also account for a signifi­
cant portion of present day general aviation. 

The agricultural operator uses his airplane to increase his produc-

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 a N.A. N.A. 
1930 15,280 a 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 
1958 731,078 

I 
18,303 245,541 467,234 

N.A.-Not available. 
a 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 
58,107 847 
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tivity and efficiency, just as any businessman, for rapid transportation. 
But he also uses it for specialized purposes, such as planning crops, 
checking for soil erosion, checking fences and counting and herding 
cattle. 

Millions of acres of land are dusted, or sprayed with agricultural 
chemicals every year, and large areas of our Nation's forest preserves 
are also patrolled and treated from the air, a typical example being 
a recent massive attack to control gypsy moth infestation when over 
2% million acres of forest land were sprayed. 

General aviation aircraft provide a valuable bridge in making wide­
spread areas of the nation accessible by air. For example, airline service 
presently is available to less than 600 of the nation's 6,000 airports. 
General aviation aircraft use all of them. The use of the small private 
plane and air taxis to transport businessmen to and from high density 
air traffic centers and shuttling them to and from off-airline points is 
building an increasing inter-dependence between airlines and general 
aviation. 

The general aviation fleet is very well equipped with radio communi­
cation and electronic navigation aids. Few active aircraft do not have 
at least a two-way radio. Many thousands also have simple electronic 
navigation and direction indicating devices. 

With these equipments, the pilot can communicate with the airport 
controllers so as to be able to operate to and from busy air traffic centers, 
obtain weather information and other advisories, and fly cross-country 
in an efficient manner under conditions of good visibility-VFR (the 
Visual Flight Hules of the FAA). 

The fleet of multi-engined business aircraft is well instrumented for 
all-weather flying in conditions of poor visibility and under the FAA's 
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IFR (Instrument Flight) rules. In addition to these well equipped 
multi-engined aircraft, more than half of the really active fleet of single­
engined aircraft has all the essential equipment for IFR flight. 

In fact, the availability of fine, economically priced navigation and 
communication equipment of a size and weight to be readily accommo­
dated in the modern small aircraft has played a large part in the growth 
of the business, industrial and agricultural use of private aircraft. 

Year 

1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1946 
1947 
1948 
1949 
1950" 
1951 
1952 
1953 
1954 
1955" 
1956" 
1957 
1959" 

HOURS FLOWN IN UTILITY AIRCRAFT, 1931 TO DATE 

(Thousands of Hours} 

Business" Commercial a Instructional Pleasure 
Total 
Hours Hours Per- Hours Per- Hours Per- Hours Per-

cent cent cent cent 
-------- ----

1,083 152 14 281 26 307 28 343 32 
877 130 15 215 25 223 25 309 35 
795 129 16 200 25 198 25 268 34 
846 121 14 207 24 217 26 301 36 
954 132 14 229 24 292 31 301 31 

1,059 122 12 245 23 380 36 312 29 
1,173 156 13 227 19 432 37 358 31 
1,478 188 13 254 17 577 39 459 31 
1,922 246 13 332 17 755 39 589 31 
3,200 314 10 387 12 1,529 48 970 30 
4,460 250 6 511 11 2,816 63 883 20 
3,786 270 7 473 12 2,680 71 363 10 
9,788 1,068 11 943 10 5,996 61 1,686 17 

16,334 1,966 12 1,279 8 10,353 63 2,616 16 
15,130 2,576 17 1,066 7 8,701 58 2,606 17 
11,031 2,615 24 1,449 13 4,187 38 2,732 25 
9,650 2,750 28 1,500 16 3,000 31 2,300 24 
8,451 2,950 35 1,584 19 1,902 23 1,880 22 
8,186 3,124 38 1,727 21 1,503 18 1,629 20 
8,527 3,626 42 1,649 19 1,248 15 1,846 22 
8,963 3,'375 43 1,829 20 1,292 15 1,920 22 
9,500 4,300 45 1,950 21 1,275 13 1,975 21 

10.200 4,600 45 2,000 20 1,500 15 2,100 20 
10,938 4,8641 45 2,013 18 1,864 17 2,109 19 
11,700 5,300 45 2,200 19 2,000 17 2,200 19 

Other• 

Hours Per-
cent 

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

120 1 
181 1 
48 (d) 

100 1 
135 1 
203 3 
158 2 

47 (d) 
- -
- --
88 1 
- -

• Includes flying for corporate or executive purposes ns well as flying by indivi<lunls, including 
formers and ranchers, on personal business. 

• Includes contract, chartel', industria! and commerciul ugriculturnl flying. 
• Testing, experimental, ferrying, etc. 
d Less than 'h of 1 percent. 
• Data estimated from trend since no formnl survey was conducted for this yeur. 
NOTE: This table excludes ull aircraft operated by the scheduled airlines. Data for war years 

are not available. 
Source: 27 
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U. S. ACTIVE CIVIL AIRCRAFT, BY TYPE AND BY STATES 
As oF JANUARY 1, 1959 

General Aviation 

Air Carrier 
Total (scheduled Postwar4-

State active and Multi- and5-Place 
aircraft irregular) engine Single All Other 

Engine 

Alabama ...•.....•.• 635 9 52 232 342 
Arizona .•..•..•..•.• 908 0 61 339 508 
Arkansas ...•.....••. 826 0 34 256 536 
California ..........• 8,556 102 583 3,291 4,580 
Colorado •.•..•.•.••• 1,021 37 72 391 521 
Connecticut .......•• 522 0 43 189 290 
Delaware .•...•.•..•• 221 7 37 77 100 
District of Columbia . 345 68 92 72 113 
Florida ..•......•.•. 2,239 105 229 771 1,134 
Georgia .....••.•.••. 915 82 50 315 468 
Idaho •.............• 664 0 27 281 356 
Illinois .•...•••.••••• 3,801 209 298 1,615 1,643 
Indiana .•...•.....•. 1,991 8 131 886 966 
Iowa .•........•..•• 1,638 0 51 719 868 
Kansas ..•.......... 1,923 0 112 904 907 
Kentucky .......•..• 530 0 38 260 232 
Louisiana •..•••..••• 1,100 1 119· 360 620 
Maine .............. 324 0 6 114 204 
Maryland ..•........ 625 0 47 224 354 
Massachusetts .....•.. 905 35 68 302 500 
Michigan ..........•. 2,833 4 229 1,145 1,455 
Minnesota ..•..•..••• 1,999 76 109 649 1,165 
Mississippi ..•..•.••• 654 0 24 159 471 
Missouri ..........•. 1,651 210 99 620 722 
Montana .......•.... 974 1 39 372 562 
Nebraska .....••.•••• 1,177 0 53 435 689 
Nevada ..•.........• 314 15 34 110 155 
New Hampshire ...•. 181 0 9 55 117 
New Jersey .......•. 1,292 10 lJR 485 679 
New Mexico ......... 1719 0 63 ,361 305 
New York ........••. 3,240 552 357 890 1,441 
North Carolina ....... 1,168 26 72 417 653 
North Dakota .....•.. 623 0 7 143 473 
Ohio ................ 3,076 0 31:~ 1,232 1,531 
Oklahoma ........... 1,437 0 191 563 683 
Oregon ............. 1,342 6 101 546 6R9 
Pennsylvania ........ 2,499 1 250 940 1,30H 
Rhode Island ........ 145 0 11 52 R2 
South Carolina •....• 383 0 19 147 21i 

-

l 
1 

j 

I 
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U. S. ACTIVE CIVIL AIRCRAFT, BY TYPE AND BY STATES-Continued 
As oF JANUARY 1, 1959 

General Aviation 

Total 
Air Carrier 
(scheduled Postwar4-

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

Engine 
-

South Dakota ....... 757 0 6 244 507 
Tennessee .......••.. 765 16 65 301 383 
Texas .............. 5,935 125 710 2,304 2,796 
Utah ............... 442 0 20 187 235 
Vennont ........•••• 109 0 5 31 73 
Virginia ............ 916 61 67 294 494 
Washington ....••••. 1,764 31 57 597 1,079 
West Virginia ....•.. 364 0 23 138 203 
Wi!Jconsin ...•.....•. 1,494 0 116 495 883 
Wyoming •........•. 400 0 26 158 216 

CONTINENTAL U. S .. 68,342 1,797 5,333 25,704 35,508 
Alaska ..........•••• 1,179 56 64 420 639 
Hawaii ..•.......... 111 21 10 11 69 
Puerto R.ico-Virgin Is. 59 5 8 21 25 
Other .......•.•.•..• 27 0 1 14 12 

GRAND TOTAL .... 69,718 1,879 5,416 26,170 36,253 

Sour<·e: 27 

General aviation leaders are unanimous in their opinion that 1960 
and the next decade will continue to show increases. 

Though modern business and utility aircraft fly much faster and 
have greater range than those of a decade ago, they do not, on the aver­
age, fly as fast as the airliners. Some business airplanes are largely 
identical to airliners, and the next few years will bring a number of 
small jet and turboprop aircraft into the active general aviation fleet 
mix. But the great majority will continue to fly within a speed envelope 
substantially the same as today-100 to 300 miles per hour. For the 
shorter stages of typical cross-country use of business airplanes, little 
is gained by any substantial speed increase. Therefore, the present-day 
problem of mixing a ft>w thousand high-speed aircraft with many 
thousands which fly at slower speeds will be aggravated in the future 
by the continuous growth of general aviation. The problem becomes 
particularly at•ntP as traffic converges on major airport traffic centers. 
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There is a need to build thousands more small airports and flight strips 
to realize the full economic benefits which general aviation is capable 
of providing for the nation. All existing large airports can and should 
improve the facilities they provide to receive and properly handle gen­
eral aircraft. In many places it should be possible to provide a separate 
small runway and a separate traffic pattern so that simultaneous airline 
and general aircraft movements to and from the airport could take 
place. This will increase the airport's capacity to accommodate both 
groups. 

The fact that general aviation makes extensive use of the same air­
ports served by the airlines is borne out by FAA data concerned with 
movements at airports with FAA operated control towers. 

As of December, 1959, there were 222 FAA operated towers located 
at the Nation's busier air traffic centers. In the ten-year period 1949-
1958 air carrier movements (airline) rose from 3,713,257 to 6,977,671, 
while itinerant (general aircraft) movements rose from 2,721,925 tc 
7,937,747 and now exceed the air carrier movements by more than a 
million. 

One of the key reports which led to the creation of the Federal Avia­
tion Agency in January 1958, included this significant language: ''Of 

INVENTORY OF CIVIL AmCRAFT", BY YEAR OF MANUFACTURE 

As of January 1, 1959 

Year of I Number Percent 
Manufacture of Total 

TOTAL 69,718 100.0 

1958 5,514 7.9 
1957 4,525 6.5 
1956 5,236 7.5 
1955 3,312 4.8 
1954 2,114 3.0 
1953 2,604 3.7 
1952 2,233 3.2 
1951 1,480 2.1 
1950 2,145 3.1 
1949 1,932 2.8 
194R 3,R50 5.5 

Prior tn 194H :~4,773 49.9 

4 Number of active civil aircraft, commerciul transport and utility, recorded with Fedcrul 
Aviation Agency. 

Source: 27 



As of January 1 

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

1959 • ••• • •• 0 0 . 0 •• 

N.A.-Not available. 
Source: 27 

GENERAL AVIATION 

CIVIL AIRCRAFT; 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 
98,893 69,718 
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I nactive 

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

31,888 
34,506 
33,073 
24,888 
22,843 
26,036 
29,175 

all elements in our natiou al system of aviation facilities, a ir ports have 
been the most neglected. Unless airport development is given the atten­
t ion it deserves, airport capacity may \\' cll become a factor that limits 
capacity in th e whole sys tem. '' 

'rhe a irport is t he key to gen eral aviat ion 's r eal future and to th e 
economic benefi ts \Yhi ch it can bring to every community. 
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P UBLIC AIRPORTS BY LENG'l'H OF RUKWL\Y L\ND REGION, JANUARY 1, 1959 

Airports by Length of Runway 
(in feet) 

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

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

TOTAL ..... . ....... 2,932 1,218 365 423 236 359 105 226 
--- ----------------- ---

New England .... . . 129 63 5 21 12 16 5 7 
Middle Atlantic ..... 289 171 44 26 14 22 :3 9 
East North Central.. 530 279 82 84 22 35 8 20 
West North Central . 422 204 59 65 25 26 11 32 
South Atlantic ...... 333 121 32 43 33 72 8 24 
East South Central . . 129 51 16 20 13 17 2 10 
West South Central . 350 109 51 58 47 43 12 30 
Mountain .......... 272 35 33 37 30 60 38 39 
Pacific ...... ...... 294 105 34 34 28 46 11 36 
Other ............. 184 80 9 35 12 22 7 19 

I 
Source: 27 

Ams TO Am NAVIGATION, 1926 TO DATE 

Civil Airways Radio Range 
Federally 

Air Com-Non- Operated Traffic Mileage Stations direc- Control Facilities 
Traffic bined 

tiona! Com- Sta-
Dec. 

Low and I 
I 

Radio 
muni- tion 

31 Very Low and Very cations Tow-
Medium High Medium High Be a- Airport Airway Sta- ers 

Fre- Fre- Fre- Fre- cons Towers Centers tions 
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 64,995 346 403 110 104 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 33 350 81 
1958 57,705 124,870 329 556 191 128 32 345 84 
1959 47,302 129,632 322 661 191 139 33 332 83 

Sources : 3, 27 



Th e g rO\Yin g use of t he helicopter in civil, commercial a nd indust rial 
li f e will con t inue to make major adva nces-unless hampered by an 
inadequate number of heliports an d helistops. 

These com pa nies use more than 705 three- t o fifteen -place helicop ter s 
to p rovid e aerial tax i ser vice in t heir communit ies an d r ou t ine and 
unusual t r a nspor tat ion for the oil, const ruct ion, agriculturt, m ining, 
r a nching, lumber a nd electrical power industries. 

The three sched ul ed helicopter a irlines con t inued to set n ew r ecords 
in t he Hnmber of passe nger s car ried . D urin g the fi rst six mon ths of 
1959, Los A ngeles A irways, I nc. , Chicago Helicopter A irways, I nc. a nd 
N<'w YMk A invays, I nc. ca rried a combined to tal of 297,000 passe ngers 
- 75,000 more tha n t he number of passe ngers can ied fo r the en t ire 
p revious yea r. A t y ra r 's end th e three ca rriers had transpor ted 366,000 
passe ngr rs- a 58 per cr nt in cr ease over the p r evious yea r when 232,000 
passengers \H're l'a tTiecl. 

I n <Hlcl iti on to th rse tlm•r a irlines, thr ee scheduled- but n on -sub­
-; id izr cl- heli eoptcr senices wt•re ina nguratr d in 1959: At lanta I-Ielicop -

105 
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PRODUCTION OF COliHIERCIAL HELICOPTERS8 

(Number of Helicopters) 
1953 to Date 

Company 
and 1953 1954 1955 1956 1957 

Helicopter 

TOTAL 111 131 146 268 311 

Bell 
47 Series ........ 59 68 84 111 132 

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

Republic Alouette .. - - - - -
Sikorsky 

S-55 ............ 18 43 41 52 38 
S-58 ............. - - 5 55 60 

Vertol 
H-21 ........... - - - 29 60 
V-44A .......... - - -

I 
- -

V-44B .......... - - - - -
8 Manufactured by companies reporting to Aerospace Industries Association. 
• Includes production of two foreign license~s. 
Source: 1 

1958 

200 

99 

-
12 
4 

5 

11 
22 

35 
7 
5 

1959 

295 

169 • 

-
-
44 

. 
15 

4 
46 

12 
4 
1 

I 

I 
I 



Year 

1941 
1942 
1943 
1944 
1945 

1946 
1947 
1948 
1949 
1950 

1951 
1952 
1953 
1954 
1955 

1956 
1957 

HELICOPTERS 

ANNUAL PRODUCTION OF MILITARY HELICOPTERS 

1941 to Date 

Air 

I TOTAL" Force Navy 

7 7 -
- - -
22 19 3 

144 120 24 
275 241 34 

44 40 4 
57 36 21 

153 94 59 
73 24 43 
26 6 5 

360 14 143 
983 49 353 
943 165 245 
431 172 46 
444 82 128 

647 62 152 
689 16 193 

107 

Army• 

-
-
-
-
-

-
-
-

6 
15 

192 
559 
463 
155 
200 

430 
450 

• • Tlte TOTAL colum'! includes, in addition to the aircraft of the Air Foree, Navy and Army, 
atrcraft bought by umts of the Department of Defense for delivery to foreign countries in the 
Military As.sis.tance Program, and for delivery to other federal agencies such as the Coast Guard, 
Federal Avmbon Agency, etc. 

• For the years 1941 through 1947, aircraft for the Army Air Corps o.re included in the 
historical series for the Department of the Air Force, which was established in 1947. 

Source: 20 

ter Airways, Atlanta, Georgia; Mississippi Valley Airways, St. Louis, 
Missouri and Helicabs, Inc., Los Angeles, California. All three offer 
airport to city-center scheduled helicopter service. 

There are 94 companies and corporations in the United States and 
· Canada operating a combined total of 134 helicopters to transport per­

sonnel and materials. 
The helicopter continues to play its important military role in aerial 

reconnaissance, fire-fighting, crash-rescue, anti-submarine warfare, and 
transporting ammunition, supplies and troops for the services. 

The Army Medical Service now operates 12 helicopter units, four 
in this country, five in Europe and three in Korea. The helicopters, 
known as the ''Flying St. Bernards'' have proved so successful in the 
work of rescue and aid that the Army is considering a major expansion 
of their use in this field. 

Military interest in helicopter progress was highlighted last year by 
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SALES AND BACKLOG OF SIX MAJOR HELICOPTER MANUFACTURERS 

1954 TO DATE 

(Millions of Dollars) 

Year TOTAL 

Sales 
1954 $307.4 
1955 333.5 
1956 337.0 
1957 326.6 
1958 295.0 
1959 256.9 

Backlog 
December 31 

1954 $677.8 
1955 540.1 
1956 446.6 
1957 281.1 
1958 222.4 
1959 223.7 

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

Military 

$202.6 
260.1 
283.6 
248.5 
243.1 
202.4 

$584.3 
469.0 
379.7 
251.5 
210.4 
201.3 

Civil a 

$104.8 
73.4 
53.4 
78.1 
51.9 
54.5 

$ 93.5 
71.1 
66.9 
29.5 
12.0 
22.4 

Arm.y and Marine Corps participation in the world's first helicopter 
air traffic service to test all-weather helicopter operations. The service 
was inaugurated in December 1959, with one Army and one Marine 
helicopter making round-trip daily flights between Bridgeport, Connecti­
cut and the Federal Aviation Agency's National Aviation Facilities 
Experimental Center in Atlantic City, New Jersey. 

Non-military government agencies in the United States and Canada 
continued to use the helicopter for traffic surveys, forest-fire patrol, 
rescue and as stand-bys in the event of local disaster. There are 30 gov­
ernmental agencies in the U. S. and Canada operating 96 helicopters. 

Today, U. S.-built helicopters are being operated all over the world. 
Two important helicopter records were set in altitude and safety in 

1959. 
On December 9, 1959, a turbine-powered Air Force H-43B Huskie 

flew to 29,846 feet and brought the altitude record back to the United 
States. The previous record in Class E-1d (helicopters weighing between 
3858 and 6614 lbs.) was etsablished by Russia on March 12, 1959. 

The Army's Primary Helicopter School at Camp Wolters, Texas 
completed three years of operation in 1959 and set an outstanding safety 

I 
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record. During the three years, the Army completed 200,000 hours of 
fatality free helicopter flight training hours. The School trains approxi­
mately 1,000 helicopter pilots each year. 

Turbine-powered helicopters are now in production, with the three 
scheduled helicopter airlines planning to take delivery of twin-engined 
turbine-powered rotorcraft early in 1961. Advantages of the turbine­
powered helicopter include: reduced operating costs, reduced engine 
weight, increased speed and capacity, less noise and vibration. The 
Army reported that experience with their new gas turbine-powered 
helicopters indicates substantial reduction in airframe and rotor vibra­
tion and less wear on moving parts than in craft powered by recipro­
eating engines. 

The long-established role of the helicopter as a rescue vehicle was 
given added recognition in 1959 during the annual convention of the 
American Medical Association. "Project Medi-Copter," commercially 
sponsored, provided approximately 3,500 physicians with helicopter 
flights "designed to familiarize them with the advances now being made 
in medical transportation.'' 

President Eisenhower during 1959 made greater use of his "Chop­
per'' for official trips both at home and abroad. During his European 
tour the President achieved two "firsts" in his helicopter. He is the 
first U. S. president to make a landing aboard a naval vessel in any type 
of aircraft. He landed on the USS Des Moines by helicopter. And, he is 
the first U. S. President to arrive and depart from a foreign country by 
helicopter. He flew from the battle cruiser to Tunis, North Africa and 
rPturn by helicopter. 

In his travels, the President made it possible for many foreign dig­
nitaries and their families to have · their first helicopter flight. The 
President's total flying time in the U. S. Army and Marine Corps heli­
copters during the tour was only four hours; yet he covered hundreds 
of miles and saved many hours of arduous ground travel time. 

Official acceptance of the helicopter as a transport vehicle and 
recognition of the need for long-range planning for its expanded use 
was given by the Federal Aviation Agency in establishing ''Project 
Hummingbird" in 1959. 
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"Project Hummingbird" is designed to provide a comprehensive 
program in the steep gradient (VTOLjSTOL) aircraft field. Under 
the Project, the following factors are being considered: 1. economic 
feasibility of a greatly expanded VTOLjSTOL activity within potential 
civil markets; 2. military and civil defense requirements; 3. the technical 
and economical state of the art and potential in aircraft and support 
systems; 4. the required national promotion, policy, legislation, and 
standards to insure the timely completion of adequate landing area 
complexes. 

As a first step in implementing this Project, a detailed questionnaire 
was sent to helicopter manufacturers, commercial helicopter operators 
and the scheduled helicopter airlines. 

Two important aids for heliport planning were published in 1959. 
At a Heliport Symposium sponsored by the Los Angeles Chamber of 
Commerce in September, L. Welch Pogue, legal advisor to the Heli­
copter Council of the Aerospace Industries Association, presented a 
comprehensive paper on "Some of the Legal Aspects of Planning for 
Urban Heliports." This excellent presentation, jointly prepared by 
Mr. Pogue and his partner George C. Neal, was published in the January 
issue of The Virginia Law Review and 1,500 reprints of the Review 
article were distributed by Council headquarters to the American Society 
of Planning Officials, city planners and member companies. 

In December, the Federal Aviation Agency Heliport Design Guide 
was published. This publication presents basic information concerning 
the planning and development of heliports that will be used for various 
types of helicopter operations. The Guide is the first official Government 
criteria for heliport design and is the result of recommendations made 
by the FAA-Industry Helicopter Working Group. A representative of 
the Helicopter Council served with this Working Group. 

A survey of heliports and helistops prepared by the Helicopter Coun­
cil revealed 33 states, including the District of Columbia, and Canada 
have 327 heliports and helistops, and 27 proposed facilities. 

Of these 327 established heliports, 283 are ground level and 44 are 
elevated. In addition, there are approximately 100 helicopter platforms 
on moveable and stationary oil rigs in the Gulf of Mexico where the 
helicopter is an accepted tool of that industry. 

The survey showed a definite trend-the incrf."ase in the number of 
hospitals, motels and industrial plants that have helicopter landing 
facilities-a trend that emphasized thP need for city , .•nter heliports. A 
Directory of Heliports and Helistops in the United States and Canada 
is scheduled for publication by the Council in 1960. 

The American Legion, at its 1959 National Convention, resolved to 



r 
I 

Company 

Bell 

Cessna 

Gyrodyne 

Hiller 

Hughes 

Kaman 

Omega 

Republic 

Sikorsky 

Trecker 

Umbrough 

Vertol 

Source: 1 

HELICOPTERS IN PRODUCTION AND DEVELOPMENT, 1959 

Military Civil Number Present 
Symbol Designation of Places Status 

H-13H USA 47G 3 Production 
- 47J-2 4 Production 
I-IUL-2 USN 47L 4 Production 
HU-lA ~USAF 204 6 Development 

USA 
XV-3 fUSAF 

1USA 
200 2 Development 

YH-41 fUSAF 
1USA 

CH-lB 4 Development 

YRON-1 USMC GCA-41 1 Development 
XRON-1 USMC -
I-I23D USA - 3 Production 
- H-12E 3 Production 
YROE-1 fUSMC - 1 Development 

1USN 

YH0-2HU USA 269A Development 
H43B USAF K-600-3 12 Production 
HU2K USN - Production 
- Kaman/Fairey 

Rotodyne 65 Development 
- BS-12D 5 Development 
- Alouette 5 Production 
YHD-1 USA Djinn 2 Development 
H-19B USAF 
H04S-3 fUSN 

1USCG S-55 12 Production 
H-19D USA 
HRS-3 USMC 
H-37A USA 
HR2S-l {USMC 

USN 
S-56 26 Production 

HUS-lG USCG 
H-34A USA 
HUS-1 
HUS-lA} S-58 20 Production 
HSS-1 USN 
HSS-lN . 
HSS-2 USN S-62 Amphibian 12· Production 
- 166 

- U-18 

H-21 USAF - 22 Production 
- 44 15 Production - 107 25 Development 
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"re-affirm the principles and objectives" adopted at their 1958 Conven­
tion to ''promote and encourage the development and use of helicopters 
and the passage of necessary ordinances and regulations as will permit 
their effic ient operation. '' 

Year 

1948 
1950 
1952 
1953 
1954 

1955 
1956 
1957 
1958 
1959 

Source: 4 

Year T01'i\T~ 

1948 28 
1950 63 
1952 75 
1953 129 
1954 152 

19·55 195 
1956 277 
19.57 448 
1958 591" 
1959 85.5" 

a. In c lud es charte r fl ig hts . 
Source: 4 

HELICOPTER SCHEDULED AIRLINES 

Available Service and Utilization 
1948 TO DATE 

(In Thousands) 

Revenue I Passengers Revenue Passenger-
Ton-Miles Carried Miles 

F lown F lown 

- 28 -
- 63 -

- 7.'5 -
1 129 26 
9 152 183 

28 195 628 
62 277 1,.588 

148 448 3,273 
228 591 4,885 
366 855 7,478 

HELICOPTER SCHEDULED AIRLINES 

Revenue Ton-Mile Traffic Carried 
1948 TO DATE 

(In Thousands) 

Passenger u.s. 
Freight Ton-Mi les ·Ma il Express 

- 28 - -
- 63 - -

- 75 - -

2 123 - 2 
17 115 J:'l :) 

60 96 31 5 
149 89 31 7 
311 92 3::l 8 
463 8::l 34 6 
710 87 41 7 

Revenue 
P lane-Miles 

Flown 

284 
,668 
631 

1,006 
1,071 

] ,148 
1,31-'i 
],604 
1,675 
1,899 

Excrss 
Baggage 

-
-
-

2 
~ 

3 
,1 
1 
2 
3 



The a irline industry raced ahead to new peaks in passenger t raffic 
during 1959, on the wing·s of the new turbine-powered transports . 

The impact of the turboj et and t urboprop a ircr aft has been tremen­
dous. For example, during the first quarter of 1959, the turbine-powered 
ai r craft carried only 5 per cent of the air passengers flying on the 
domestic scheduled airlines. Deliveries of the new a ircraft were stepped 
up du rin g t he year , and in the last quar ter of 1959, the turbine trans­
ports ca rried about 27 per cent of all passengers. 

An a ir transport executive summed up the in crease in ai r t r avel this 
way : 

"There is no question that the ava il ab ili ty of j et travel i: la rg·ely 
r esponsible fo r this st riking boom . It appears \Ye a re beginning to tap 
a new t r avel market of passengers who have never used air t raYel p re­
Yiously. The attraction of new air passengers is due to n1o rc r ealist ic 
facto rs t ha n s im ply pnbli c cnrios ity about jet flying. 'l'he bedrock 
r easo n is in th e service offered-the ava ilabi lity of a method of travel 
that ca n can ,v a passenger across th e U nitell States, a d istance of 2,500 

113 
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miles, in about 4 hours.'' This is half the time required by a piston air­
liner, and 16 times faster than the best rail service. 

Specifically, the U.S. domestic and international scheduled airlines 
carried 54,768,000 passengers in 1959, an increase of about 6,500,000 over 
1958. Additional details on the freight, mail and cargo activities of the 
of the U.S. air carriers are available in the 21st edition of "Air Trans­
portation acts and Figures,'' published by the Air Transport Association 
of America, Washington, D. C. 

The airlines showed an increase of 16.5 per cent in operating revenues 
in 1959 over 1958. The record receipts were $2,607,844,000. However, 
these revenues did not quite keep pace with operating expenses for the 
carriers, which increased 16.7 percent during the year. 

Company 
and 

Aircraft 

TOTAL0 

Boeing 
707 

Convair 
340 
440 

Douglas 
DC-6 
DC-7 
DC-8 

Fairchild 
F-27 

Lockheed 
1049 
1649 
Electra 

SHIPMENTS OF COMMERCIAL TRANSPORT AIRCRAFT 
1953 TO DATE 

(Fixed Wing-Multiple Engine) 

1953 1954 1955 1956 1957 1958 

209 191 113 206 323 216 

- - - - - 7 

101 61 14 - - -
- - - 57 79 21 

69 41 14 39 44 65 
11 48 30 67 123 57 
- - - - - -

- - - - - 25 

28 41 55 43 42 21 
- - - - 35 8 
- - - - - 12 

1959 

262 

73 

-
14 

1 
-
21 

41 

5 
-

107 

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

Source: 1 



u. s. SCHEDULED AIRLINES-AIRCRAFT IN SERVICE BY MAKE AND MODEL 

AS OF DECEMBER 31 . 

Domestic International" 

Aircraft Make Aircraft Make 
1956,1957 1958,1959 and Model 1941 1956 1957 1958 1959 and Model 1941 

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

B47D,G .. 7 6 6 5 
Boeing Boeing 

247D 27 . . .. . . . . 307 3 .. .. .. . . 
307 5 . . .. .. . . 314 8 .. . . . . . . 
377 . . 9 9 9 6 377 .. 25 24 23 15 
707 . . .. . . . . 48 707 . . . . . . 6 18 

Convair Convair 
240 . . 95 99 76 46 240 .. 5 ] . . . . 
340 .. 123 134 133 122 
440 .. 19 31 31 36 
540 . . . . . . .. 1 

Curtiss 
C-46 .. 3 7 7 7 

Douglas Douglas 
DC-3, 3S 280 321 312 307 282 DC-2 3 .. .. .. . . 
DC-4 .. 75 39 31 25 DC-3 45 15 10 8 14 
DC-6,A,B .. 218 267 271 270 DC-4 .. 40 28 27 26 
DC-7 .. 99 169 214 189 DC-6A,B . . 70 68 83 52 
DC-8 .. .. . . . . 18 DC-7 .. 33 38 38 31 

Fairchild 
F-27 . . .. . . 10 29 

Grumman 
G-21 .. .. 1 . . . . 

Lockheed Lockheed 
10 16 . . .. .. .. 10 2 .. . . . . . . 
18 13 10 10 7 .. 18 3 .. .. . . . . 
IA9 .. 50 59 53 42 IA9 .. 6 . . .. . . 
749 .. 58 57 56 56 1049 . . 2 .. . . . . 
1049 .. 73 81 89 86 
1649 .. .. 25 29 28 
188 . . . . . . .. 96 

Martin Martin 
2-0-2 .. 23 25 26 19 130 1 .. .. .. . . 
4-0-4 .. 97 85 95 85 

Sikorsky Sikorsky 
S51 .. 2 2 2 2 S42B 4 .. . . .. .. 
S55 . . 8 12 6 5 S43 1 . . .. .. . . 
S58 .. 3 6 5 6 

Vertol 
V44B . . . . .. 5 5 

Vickers 
700 Series .. 54 59 65 67 
800 Series . . . . .. 15 15 

I 34111347 14941546 
------ -- -

TOTAL 1596 70 196 170 185 156 

(Continued on nea:t page) 
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u. s. SCHEDULED AIRLINES-AIRCRAFT IN SERVICE BY MAKE AND MODEL­

Continued 

Domestic International a 

Aircraft Make 
1956 1957 1958 1959 

Aircraft Make ~941 1956 and Model 1941 and Model 
-------- ----

Fixed Wing 
4-engine 

turbojet . . .. . . .. 66 . . . . 
4-engine 

turboprop . . 54 59 80 178 . . . . 
2-engine 

turboprop . . .. . . 10 30 . . . . 
4-engine 

piston 5 582 706 752 702 16 176 
2-engine 

piston 336 691 703 682 597 54 20 
Helicopter 

Piston 
engine . . 20 26 22 2:1 . . . . 

a Excludes certain aircraft in both domestic and international operations. 
Source: 27 

1957 

--

.. 

. . 

. . 
158 

12 

. . 

1958 1959 

----

6 18 

. . .. 

.. .. 
171 124 

8 14 

. . .. 

The U. S. carriers, at the end of 1959, were operating a fleet of 1,894 

passenger and cargo aircraft. In this fleet were 297 turbine-powered 

planes-84 large turbojet and 213 turboprop planes. 

U. S. transport manufacturers will deliver nearly 160 additional 

turbojet planes and another 51 turboprop planes to the U. S. carriers. 

There will be additional deliveries of these aircraft to foreign flag 

carriers. 

The aircraft that will be added to the U. S. airline fleet during 1960 

will cost an estimated $1,000,000,000 and, in addition, another 100 

turbine-powered aircraft have been ordered for delivery in 1961 and 
1962. 

The past year marked the eighth consecutive year in which the 

domestic carriPrs had a safety rate of only one passenger fatality per 

]00,000,000 passengpr milPs. The only safPty rate that can be entirely 

perfect is one without a fatality. But, air travPl conws <>lose. For 

example, it is three times as safe to travel by air as by auto. On the 



AI RLI NES AKD TRANSPORTATION 

E M P LOYMEN T, W AGES , AND AVER AGE A NNUAL E ARNI NGS IN •r H E 
'l' RA N SPOH'l'A'l ' ION I N DUS'J' IW, 1958 

Air 
Trans- High-

ALL porta- way 
ALL TRANS- tion Rail- Trans-

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

Car-
rier) 

Full-Time Equivalent 
Employees (Thous-
ands) .. ..... .... . . . . 55,104 2,432 144 959 1,002 

Wages and Salaries 
(Million Dollars) . .... $:239 ,389 $13,348 $879 $;),565 $5,065 

Average Annual Eam-
ings p er Full Time 
Employee. o o o o o o o o o $-±,344 !ji;),488 $6,104 $5,803 $5,055 

Sou1·ce : 1 1 

117 

Water, 
Pipe-
line. 
and 

Other 
Trans-
porta-

tion 

32'7 

$1,8H 

$5,639 
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average, there are more lives lost in highway accidents evm·y two weeks 
than fatalities in the entire air transport industry since 1950. 

The international airlines of the U. S. set a new passenger record of 
4,704,000, 12.6 per cent greater than in 1958. More than 60 per cent of 
all passengers traveling between the U. S. and a foreign country are 
U. S. citizens. Foreign airlines are gaining a larger share of this market. 
In 1950, the foreign carriers handled 14.6 per cent of this market. Last 
year they carried 43.2 per cent. 

The all-cargo airlines carried 31 per cent of all cargo traffic. The 
freight volume in 1959 amounted to 140,817,000 ton miles, an increase 
of 16 per cent over 1958. 

An indication of the growth of the trunk airlines can be obtained 
in an analysis of carrying capacity. The available seat-mile capacity of 

Year 

1926 
1930 
1935 
1940 
1945 

1950 
1951 
1952 
1953 
1954 

1955 
1956 
1957 
1958 
1959 

U. S. DOMESTIC AND INTERNATIONAL SCHEDULED AIRLINES 

PASSENGER SERVICE 

Selected Years, 1926 to Date 

Domestic International 
Revenue Revenue 

Passengers Passenger- Passengers Passenger-
Carried" Miles Carriedc Miles 

(Thousands) Flown• (Thousands) Flown• 
(Millions) (Millions) 

6 1.0 N.A. N.A. 
385 85.1 33 18.6 
679 316.3 111 46.0 

2,523 1,052.2 163 99.8 
6,576 3,362.5 476 448.0 

17,345 8,002.8 1,676 2,206.4 
22,652 10,566.2 2,042 2,599.8 
25,010 12,528.3 2,365 3,021.0 
28,721 14,760.3 2,699 3,385.6 
32,343 16,768.7 2,875 3,749.6 

38,025 19,819.0 3,416 4,420.2 
41,738 22,361.8 3,949 5,126.1 
48,464 2.5,339.6 4,422. 5,769.5 
48,128 25,343.4 4,595. 5,992.3 
54,768 29,269.0 5,151. 6,918.8 

N.A.-Not available. 

.. 

• 1926, 1930: duplicated revenue and non-revenue passengers; 1935, 1940: duplicated 
revenue passengers; 1945 to date: unduplieated revenue passengers. 

• 1926, 1930, 1935: includes non-revenue passenger-miles. 
c 1930, 1935, 1940, 1945: total passengers; 1950 to date: revenue passengers only. 
"Enplaned passengers. These figures are not comparable to those for previous years. 
Source: 27 



AIRLINES AND TRANSPORTATION 119 

DEvELOPMENT OF FREE WORLD CIVIL Am TRANSPORT 

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

Miles Passengers Passenger- Cargo-Ton- Mail-Ton-
Year Flown Carried Miles Miles Miles 

(Millions) (Millions) (Millions) (Millions) (Millions) 

1919 1 
1929 57 
1934 101 
1939 185 
1944 257 

1949 840 
1951 1,000 
1953 1,195 
1955 1,415 
1956 1,570 

1957 1,750 
1958 1,810 
1959 1,875 

N.A.-Not available. 
Source: 30 

N.A. N.A. N.A. 
N.A. 132 N.A. 
N.A. 405 N.A. 
N.A. 1,262 N.A. 
N.A. 3,412 N.A. 

27 15,000 390 
42 22,000 625 
52 t'.8,500 710 
68 38,000 890 
77 44,000 1,015 

85 50,500 1,110 
87 53,000 1,135 
96 59,000 1,295 

DEVELOPMENT OF UNITED STATES CIVIL AIR TRANSPORT 
(Scheduled Services-International and Domestic) 

SELECTED YEARS, 1949 TO DATE 

Revenue 
Passengers 

Revenue 
Cargo Miles Passenger 

Year (Millions) Carried Miles Ton-Milesa 

Flown (Millions) (Millions) (Millions) 

1949 456 17 8,935 174 
1951 504 25 13,166 240 
1953 629 81 18,146 276 
1955 752 41 24,239 379 
1956 835 46 27,488 445 

1957 941 53 31,109 515 
1958 945 53 31,336 523 
1959 

I 
1,002 60 36,188 N.A. 

N.A.-Not available. 

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

130 
160 
190 
255 
275 

295 
320 
355 

Mail 
Ton-Miles 
(Millions) 

61 
86 
;97 

139 
148 

156 
172 
N.A. 

a Includes nonscheduled operations for scheduled combination and all·cargo carriers and non· 
certifi<-ated carriers. For 1958 nonscheduled operations amounted to 140 million cargo ton·miles. 

Source: 27 
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THE TEN LEADING PASSE~GER TRL\ NSPORT COJ\IPA NI ES 

(Mi ll ions of Passenge r Mi les" ) 

1959 1954 

American Airlin es . . . . . . . . . . . 5,61-± Pennsylvania Railroad ... . .. .. 3,447 
United Air L ine. . . . .. .. . ..... 4,827 American Airlines . .... . . . .. . . 3,372 
Trans ·world Airlines . .. .. ... . ±,579 United Air Lines . . . . . . . . .. .. . 3,135 
Easte rn Air Lines .. .... .. . .. . ±,±32 Kew Yo rk Central System . .... 3,041 
Pennsylvan ia Ra il road ... . ... . 2,6±9 Eastern Air Lines . . . . . . . . . . . . 2,847 
X ew York Central System ... . . 1,976 Trans World Airlines . . . ... . . . 2,611 
Atchison, Topeka & Santa Fe Atchison, Topeka & Santa Fe 

Railway System .... . .. . ... . 1,675 Railway System .... . . . . .... 1,948 
Capital Airlines ...... . .... . .. 1,611 Union P acific Railroad Com-
Delta Air Lines .. . . .. ... .. .. . 1,556 pany ..... .. .. .. . . ... ...... 1,459 
Union Pacific Rai lroa d Southern P acific Company .... . 1,342 

Company .. ... . . .... . . ... . . 1,2±2 New York, 1 ew Haven & Hart-
ford Railroad Company . . .. . 1,274 

a Excludes commuters and mult iple r ide passengers. 
NOTE: D a ta do not include for eig n operat ion s of th e a ir lines. 
Sources: 10, 3 1 

th e aircraft in service in 1054 \rould ha ,·e been 3,000,000,000 seat mi les 
short of meetin g 1959's passenger r equ iremen t . Th e t urbine p lanes and 
the la rge r p isto n types, of course, fill ed t his gap. T.Jast year's r evenu e 
passenger mi les \rere 28,127,200, 000, an in erease of 1:5 per ce nt ove r 1058. 

Th e local ser v ice carriers, the" p:rass r oo ts" a irlin es, cont inued thei t' 
g r owth in 1059. Th ese a irli nes carr· ied 5,214,000 passe nge rs in 1950, 
a gain of 22 per ce nt ove1· the rrevious reco rd set in ] 958 . 

However , th e net p rofit for loca l ea rri <• t·s s lnm ped to f\;7-1- ,000 in 1050, 
co mpared wil·h a net of f\;1 ,J 09 ,000 in 1%8. 

The sehedn led heli Popte r se rvices s ltowefl t he most spedaeul ar gain s. 
T her e are three suc h ra rr iPI'S today, loc·ate cl in Ne w Yo rk , Chi cago, a nd 
Los Angeles. A total of 366,000 passr 11 g·rrs were <·a ITi ecl in 1050 , a 60 
]W I" rent inf" rrasr ovrt· t he 228,000 (•a r r iecl .i ll ] 0!58. The tota l lTa ffi1· of 
!h e selwclu l!'cl heli copter a irli11 ex set a JI C'\\ ' r e1·o rd .ill 1!J5!J of 8:35,000 loll 
mi les. 



Am YS. RAILROAD PASSENGER TRA VEL 

1937 '1'0 DATE 
(Passenger Miles in Bi llions) 

Domestic Air Carriers 
Railroads (excluding 

Year 

I 
TOTAL 

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

1942 1.4 
1943 1.6 
1944 2.2 
1945 3.4 
1946 6.0 

1947 6.3 
1948 6.3 
1949 7.4 
1950 8.8 
1951 11.7 

1952 13.8 
1953 16.1 
1954 17.9" 
1955 20.9 " 
1956 23.5" 
1957 26.4" 
1958 26 .4' ' 
1959 30A''' 

E E s timat e. 
N.A.-Not available. 
S ources : 3 , 27 , 3 1 

Scheduled 

.4 

.5 

.7 
1.1 
1.4 

1.4 
1.6 
2.2 
3.4 
5.9 

6.1 
6.0 
6.8 
8.0 

10.6 

12.5 
14.8 
16.8 
19.8 
22.4 
25.3 
25 .3 
29.Cl 

Commutation) 

Irregular TOTAL _I ~ullman 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 Fl 25.0 7.3 17.7 
1.1" 24.2 6.9 17.3 
1.1 El 23.7 6.6 17.1 
1.1" 21.0 5.2 15.9 
1.1" 18.'1 4.2 14.2 
1.1" 17.6 3.8 13.8 
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Billions of 
Passenger-Miles 

1916 
1939 
1941 
1944 
1948 

1951 
1954 
1955 
1956 
1957 

1958 
1959 

Percent 
1916 
1939 
1941 
1944 
1948 

1951 
1954 
1955 
1956 
1957 

1958 
1959 

•Revised 
E Estimate 

AEROSPACE FACTS AND FIGURES, 1960 

INTERCITY pASSENGER TRAFFIC BY 

AIR, RAILROAD AND BusE 
Selected Years, 1916 to Date 

Domestic 
TOTAL Air Railroads4 

Carriers 

32.5 b 35.2 
32.9 .7 22.7 
44.4 1.4 29.4 

125.3 2.2 95.7 
76.8 6.1 46.0 

73.2 10.5 35.3 
71.7 16.7 29.4 
73.7 19.7 28.5 
75.7 22.3 28.2 
73.1 25.3 26.3 

69.4 25.3 23.3 
71.8E 29.3 22.1 

100.0 b 100.0 
100.0 2.1 69.0 
100.0 3.2 66.2 
100.0 1.8 76.4 
100.0 7.8 59.9 

100.0 14.3 48.2 
100.0 23.3 41.0 
100.0 26.7 38.7 
100.0 29.5 37.2 
100.0 34.6 36.0 

100.0 36.4 33.6 
100.0 40.8 30.8 

Buses 

b 

9.5 
13.6 
27.4 
24.7 

27.4 
25.6 
25.5 
25.2 
21.5. 

20.8· 
20.4E 

b 

28.9 
30.6 
21.8 
32.2 

37.5 
35.7 
34.6 
33.3 
29.4 

30.0 
28.4 

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

&Negligible. 
Sources: 1, 27, 31, 38 



AIRLINES AN D TRANSPORTATION 

AVERAGE REVEN UE PER PASSENGER-MILE, 1926 TO DATE 
(Cents ) 

AIRLINES 

Yenr 
Domes tic 
S cheduled 

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 
195S 5.60 
1959 5.60 

N.A .- Not Available. 
t·: E s timate. 
Sources : 1, 3, 27, 3 1, 38 

Domestic 
Non-

S cheduled 

-
-
-

3.20 
3.20 
3.20" 
3.20" 
3.20" 
3.20" 
3.20''' 
3.20" 

RAILROl\D 

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 
2.77 6.08 

123 

-

INTER-
CITY 
Bus 

2.96 
1.73 
1.70 
2.02 
2.06 
2.08 
2.06 
2.13 
2.29 
2.42''' 
2.58" 
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Year 

AEROSPACE FACTS AND FIGURES, 1960 

TRANSPORTATION AcciDENT DEATH RATEs 

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

Domestic 
Rnilroarls Buses Airlines 

Passenger Deaths 

1946 1.2 0.18 
1947 3.2 0.16 
1948 1.3 0.13 
1949 1.3 0.08 
1950 1.1 0.58 

1951 1.3 0.43 
1952 0.35 0.04 
1953 0.56 0.16 
1954 0.(}9 0.08 
1955 0.76 0.07 

1956 0.62 0.20 
1957 0.12 0.07 
1958 0.43 0.27 

Total Deaths" 
1946 1.8 3.2 
1947 3.4 3.9 
1948 1.6 4.0 
1949 1.5 4.0 
1950 1.3 4.7 

1951 1.6 4.2 
1952 0.5 3.4 
1953 0.7 3.9 
1954 0.1 3.4 
1955 0.9 3.7 

1956 0.7 3.5 
1957 0.1 3.5 
1958 0.5 4.1 

• Includes pedestrians. employees, trespassers, etc. 
Sourre: 39 

0.19 
0.21 
0.18 
0.20 
0.17 

0.22 
0.16 
0.13 
0.11 
0.19 

0.16 
0.19 
0.18 

1.4 
1.4 
1.2 
1.2 
1.1 

1.2 
1.0 
0.9 
0.9 
1.1 

1.1 
0.89 
0.89 

Cars anrl 
Taxis 

-

'). 
-.:J 

2.3 
2.1 
2.2 
2.2 "''. 
2.4 
2.8 
2.9 
2.6 
2.7 

2.7 
2.6 
2.3 

4.0 
3.7 
3.4 
3.3 
3.5 

3.5 
3.9 
4.0 
3.6 
3.7 

3.6 
3.5 
3.2 



Un ited States exports of aviation products (not including- missiles 
and r elated equipment) during- 1959 were valued at $769,040,000. The 
\Yas a drop of 20.9 per cent .from the 1958 total. 

Th e decline was due to three factors : 1. The continued drop of mili­
ta ry aid aeronautical exports which, a few years ago, accounted for a 
substan t ia l portion of U. S. aviation expor ts; 2. Tig-ht money in the 
Un ited States and the dollar shortage in many parts of th e world con­
t inued to hamper the export sale of U. S. aviation equipment; 3. The 
tra nsit ion f r om piston eng-ine to j et engine a irline equipment. 

The large U . S .-buil t j et transports began to en ter fo reign airline 
invento ry in late 195!); addit ional and r epeat orders fo r this equ ipment 
gave concrete evidenee of tlw reliability and dependability of the big· 
jets. The yea rs 1960 a nd 1%1 will be s ign ificant as j et transport deliv­
Pry yea rs, as inereasing Humbers of t hese U . S. trmtsports go .into oper­
at ion with th e "·oriel 's a irlines. This faeto r is expec ted to bolster t he 
oY erall U. S. expo rt position. Th e g rowin g- dependence on air traYel 
a nd th e itH:rcasing use o.f a ircraft for many diversified jobs are encourag-

125 
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EXPORTS OF CIVIL AmCRAFT, 1948 TO DATE 
NEW PASSENGER TRANSPORTS 

TOTAL 
3,00Q-14,999 lbs 15,000-29,999 lbs 30,000 lbs & 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 a 12 12.1 
1952 25 18.2 9 .6 1 .6 15 17.0 
1953 87 79.2 17 1.3 13 7.5 57 87.0 
1954 110 93.0 29 2.0 7 4.0 74 70.4 
1955 95 81.2 39 2.5 5 2.4 51 76.3 
1956 151 132.9 64 4.7 2 .8 85 124.4 
1957 203 179.3 94 7.7 9 6.9 100 164.7 
1958 127 146.4 36 3.5 9 5.6 82 137.3 
1959 65 107.6 23 2.3 3 1.7 39 103.6 

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 
1950 1,033 14.5 394 3.6 639 10.9 

(Continued on nezt page) 

.. . 
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OTHER 

Rotary Wing Aircraft 

Year 

Number 

1948 47 
1949 31 
1950 38 
1951 28 
1952 37 
1953 98 
1954 74 
1955 66 
1956 55 
1957 104 
1958 67 
1959 63 

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 
8.2 

Used Aircraft Other 

Number Value Number Value 
(Millions) (Millions) 

202 $ .7 ..... . .... 
262 .6 ..... . .... 
262 .9 ..... . .... 
300 .9 ..... . .... 
303 1.5 ..... . .... 
416 1.5 ..... . .... 
340 ·1.2 ..... . .... 
800 37.1 4 .01 
534 22.7 1 .002 
627 43.2 4 .005 
595 35.8 4 4.3 
461 20.5 6 2.9 

-----

ing facts for U. S. aeronautical exporters at the beginning of a new 
decade. 

Of major significance in 1959 was the continued and increasing 
trend in licensing arrangements between American aircraft and missile 
manufacturers and the aeronautical manufacturers of other countries. 
American aircraft manufacturers have greatly broadened the scope of 
their international operations in both production and sales by actually 
becoming partners with the aeronautical manufacturers of other nations. 
This trend is notable in Canada, France, Germany, Italy, Japan and 
Mexico, with similar arrangements under negotiation in other areas 
abroad. There is a well defined trend by American aviation manufac­
turers to look to international licensing arrangements to greatly aug­
ment their export business. This new concept of international cooperation 
among aeronautical manufacturers of different nations may well provide 
the ''business breakthrough'' required to hurdle the many obstacles to 
international trade. 

The export of utility aircraft units increased 15.3 per cent while 
total value advanced 20 per cent during the year. 

The development and activation of certain international financing 
organizations of various types have not as yet provided much more than 
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indirect ass istance to U. S. aviation exporters. The U. S. Export-Import 
Bank continues to be the leader in the financing of U. S. a ircraft to the 
world's major airlines. It is hoped that the Export-Import Bank may 
also provide leadership in the development of long-term expo t·t c·redit 
guarantees for American-manufactu red cap ital equipm ent. 

MuTUAL SECURITY PROGRAM, SHIPMENT OF MILITARY AmcRA~'T 

1950 TO DATE 

Year Ending September 30 

1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
19.5S 
1959 

TOTAL• 

• October 6, ln49 to September 30, 1959. 
Sour ce : 22 

T otal 

251} 
850 

1,317 
2,689 
1,170 
1.292 
2,659 
2,182 
1,714 

588 

14,712 

Air F orce Navy 

818} 283 

1,124 193 
2,274 415 

923 247 
1,138 154 
3,580 79 
2,085 97 
1,565 1-1-9 

52H 60 

1:3,035 1,677 
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U. S. ExPORTS OF NEw AmCRA F'l' ENGIXEs" FOR CrvnJux AIRCRAFT, 1948 TO DATE 

Year Number Value (Thousands of 
dollars) 

--------

1948b 660 $326 
1949b 107 112 
1950 247 285 
1951 304 509 
1952 551 941 
1953 347 708 
1954 728 1,516 
1955 897 2,016 
1956 1 ,371 3,529 
1957 1,516 3,860 
1958 1 ,552 4,312 
195!1 948 2,448 

• Under 400 h.p .; data for exports of engines of 400 h.v. and over withheld for ''security 
reasons." 

-

• Under 250 hp . 

So u rce: 16 

~--ffi~~iJt-.:~~=~~s 
~---~'~: 

VALL'!.; UP U :->!TED STATES hLPORTS OF AEHO:\A UTI C PRODUCTS, 

1955 TO DNL'E 

(Thousa nds of Doll ars) 

~y l'ar T OTAl. Ai rcraft" 
Aireraft Aircraft 
T~~ ng incs Parts, N.E .C. 

1955 ;t;:l :Z.09G $1+,415 $1.:265 $16,416 
1 !156 S6 .1!lil ;'j,'J ,;'j!)LJ 2,300 28,S9G 
1957 :)~ , 671 1:),476 1,630 35,556 
1958 

I 

7S,ii60 :32,715 5,991 39,854 
1959 CiS,OGG 16,27:3 7,510 44,283 

'' Ain:raft in c lud es nrw and u setl a ir plnnes . seaplnnrs. ntul amph i bian ~ . The llll'gcr part. of the 
do ll a r q tfu c of im port s in J 959 is fo t· \ ' iseo u11t s fro m th o Unit ed K ingdom unci for plnnes for 
th o U. S. Army from Ca na da. 

Source: 1 7 
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Year 

1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 

AEROSPACE FACTS .AXD FIUCRES, 1960 

u. s. EXPORTS OF CI\"IL HELICOPTERS 

1948 TO DATE 

Number Value in Thousands 

47 
31 
38 
28 
37 
98 
74 
66 
55 

104 
67 
68 

$1,933 
1,181 

984 
899 

1,411 
4,873 
4,044 
4,165 
3,658 

11,907 
9,564 
8,18-1 

Sourr.e: 16 

U. S. ToTAL ExPoRTS A~D ExPoRTS m· A•;Ro~AUTIC PaonL"CTS 

SELECTED YEARS, 1912 TO DATE 

(Millions of Dollars) 

Year Total United -------! States Merchandise 

1912 $ 2,170.3 
1915-1918 22,176.7 
1921 4,378.9 
1929 5,157.1 
1939 3,123.3 

1946 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 

G Less than .05 percent. 
Sources: 16, 18 

9,500.2 
15,025.7 
15,649.0 
14,948.1 
15,418.5 
18,839.7 
20,850.3 
17,892.7 
17,566.2 

Total Aeronuutie i Percent of total 
Products , 

1----·--1-----
$ .1 : • 

31.5 .14 
.5 

9.1 .18 
117.8 3.8 

115.3 1.2 
603.2 4.0 
880.6 5.(i 
618.9 ..J..l 
727.5 4.7 

1,059.3 i).(j 

1,028.0 4.9 
971.5 :1.-J. 
769.5 -1.-l 
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GREAT BRITAIN 

1959 was a year for mergers among the British manufacturers. How­
e\·er, Britain did quite well in exporting aeronautical products, espe­
l'ially jet plan(•s, during this period. 

Total dollar value of aeronautical exports during 1959 amounted to 
:f;-t-a8,200,000 compared to $-t-:34,200,000 in 1958 and $325,000,000 in 1957. 
Aero-engines and parts exported during 1959 amounted to $180,617,000. 

The consolidated position of British aircraft manufacturers will pro­
vide keen competition in the world's aeronautical export marl;:ets during 
the sixties. 

UNITED KINGDOM: AERONAUTIC EXPORTS, 1924 TO DATE 

Annual Million II Annual 
Million 

Average Dollars I Dollars 
I 

1924-1928 $ 5.6 
!! 

1952 121.6 
1929-1933 7.1 1953 182.0 
1934-1938 16.3 I 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 

II 1959 438.3 

Source: 43 

UNITED KINGDOM: EMPLOYMENT AND PRODUCTION IN THE AIRCRAFT 
MANUFACTURING INDUSTRY 

Year 

1918 
1935 
1939 
1944 
1948 
1950 
195-l 
1955 
1956 
1957 
1958 
1959 

N .A.-Not available. 
E Estimate by official Bl'itish soul'ceA. 
• As of end of Novembel'. 
• As of end of Derembel', 
Rourres: 2R, 2!1 

1918 TO DATE 

Employment 

347,112 
35,890 

355,000 
1,821,000 

134,219 
153,600 
238,200" 
258,300" 
265,300" 
257,600. 
246,6oo• 
235,400. 

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. 
N.A. 

c· . 
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C AN ADA : AlRCRA FT AN D P ARTS INDUSTRY, 1935 TO D ATE 

Year 

1935 
1936 
1937 
1938 
1939 

1940 
1941 
1942 
1943 
1944 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
195:3 
1954 
1955 
1956 
1957 
] 9.')8 

Sou r r •·s : 7 , ~5 

N umber 
of 

P lants 

7 
7 
8 

13 
13 

19 
24 
42 
45 
45 

38 
16 
12 
11 
14 

15 
23 
43 
47 
52 
52 
70 
75 

Average Gross 

Number Selling Value 

of of Products 

Employees (Millions of 
D ollars) 

, ___ ___ _ ! _ ____ _ ___ _ _ 

294 $ .9 
416 1.3 
606 1.7 

1,617 6 .9 
3 ,596 12.6 

10,348 24.2 
26 ,661 74 .0 
44,886 137.8 
69 ,529 223.7 
79,572 427.0 

37 ,812 253.3 
11 ,405 36.2 
9,374 44.3 
8,049 45.6 

10,725 61.1 

10,549 50.2 
19,198 111.3 
38,048 398.7 
35,095 343.0 
33,036 354.3 
35,563 354.5 
41,616 424.4 
;!9,9:12 4fi2.:1 
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PRANCE 

Total aircraft industry sales during 1959 amounted to approximately 
$400 million and of this amount, $90 million worth of aircraft, aircraft 
engines and rockets were exported. 

The French aircraft labor force totaled 79,800 during 1959. Signi:fi­
(•ant during 1959 was production of 19 Caravelle medium-range trans­
ports at a value of $60 millimi and 93 helicopters valued at $6 million. 
France reported production of 1,428 turbine engines during the year. 

NETHBRLANDS 

Aircraft production reported during 1959 amounted to 43 units, of 
which 25 were exported. Values of this combined production of civil 
and military aircraft were not listed. The Netherlands reported an aver­
age daily work force of 4,400 persons, both productive and non-produc­
th·e for the aircraft industry. Fokker F-27 units produced amounted 
to 30, and of this total 24 were exported. Hawker Hunter production 
totaled 13 aircraft for the Netherlands. 

WEST GERMANY 

During 1959, aircraft production in the Federal Republic of Ger­
many for various types of civil aircraft totaled 322 units valued at 
DM 211.160.000 ( 50,686,500.). Twenty-one airplanes were exported 
during the year with a total value of DM 3.000.000 ($721,000). 

As of December 31, 1959, Germany listed a total of 13,800 people 
employed in the aircraft and engine industry; this was an increase of 
1,500 over 1958. 

JAPAN 

Japanese production of all types of aircraft, aircraft engines and 
aeronautical products totaled $41,341,066 during 1959. Of this total 
production, $752,433 was exported during the year. During 1958 Japa­
nese aircraft production and exports were slightly higher than the 1959 
level. 
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J ,\PA K : NUMBER OF AIR CRAFT :\L\X UFACTO RED, EXPORTIW, A~D J)[PORTED 

1952 to Date 

Year 

1952 
1953 
1954 
1955 
1956 
1957 
1958 
] 9;)9 

~.A.-~ot a vaila ble. 
Source : 32 

.\Janufactured 

1 
9 

36 
86 
93 

227 
211 
1_.±;) 

Exported 

7 

G 
2 

27 
16 

ln1ported 

66 
68 
28 
12 
19 
17 
13 

X.A. 
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Public Relations Officials of Member Companies 
of the Aerospace Industries Association 
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Aero Design & Engineering Co. Research & Advanced Development 
Jack Hector 
P. 0. Box 118 
Bethany, Oklahoma 

Aerodex, Inc. 
Robert S. Skidmore 
P. 0. Box 123, Int'l. Airport 
l\Iiami 48, Florida 

Aerojet-General Corp. 
George E. Pelletier 
P. 0. Box 296 
Azusa, California 

Aeronca Manufacturing Corp. 
Edward M. Fickett 
Middletown, Ohio 

Allison Division, General Motors Corp. 
Roger C. Fleming 
Indianapolis 6, Indiana 

Aluminum Co. of America 
John L. Fleming 
1501 Alcoa Bldg. 
Pittsburgh 19, Penna. 

Avco Corpomtion 
James J. Cassidy 
750 Third Ave. 
New York 17, New York 

Lycoming Div. 
Paul Deegan 
Sh·atforrl, Connecticut 

C l'Oslev & X ashville Divisions 
Richm:d E. Stockwell 
1329 Arlington St. 
Ci1winnati 25, Ohio 

Div. 
Frederick C. Durant III 
Wilmington, Massachusetts 
Everett, :Massachusetts 

Avco Research Laboratory 
Y. J. Coates 
Everett, Massachusetts 

The B. G. Corporetion 
Robert Brattvet 
321 Broad Ave. 
Ridgefield, New Jersey 

Beech Aircraft Corp. 
Phil McKnight 
Wichita 1, Kansas 

Bell Aircraft Corporation 
Francis W. Dunn 
Assistant to the Chairman 
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 ('tll'poration 
W. A. Mara 
Director of Advertising 

ant! Public Relations 
1104 Fisher Building 
Detroit 2, Michigan 

Boeing Airplane Company 
Carl l\f. Cleveland 
Direetor of Public Rt>latious 
Box 3707 
Seattle 24, Washington 
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Wichita Division 
J. 0. Mitchell 
Wichita 1, Kansas 

Cessnn Aircraft Company 
Commercial Aircraft Division 
Bill Robinson 
5800 E. Pawnee Road 
Wichita, Kansas 

Military 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 

Cleveland Pneumatic Indm;tt·ies, Inc. 
R. J. Ruth 
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. 

Ned Root 
3165 Pacific Highway 
San Diego 12, California 

Fort Worth Division 
Loyd L. Turner 
Grant's Lane 
Fort Worth, Texas 

Pomona Dh·ision 
C. D. Cornell, 
Special Ass't. to Vice President 
P. 0. Box 1011 
Pomona, California 

Douglas Aireraft Co., Inc. 
Dick Davis 
3000 Ocean Park Blvd. 
Santa Monica, California 

Santa Monica Division 
\V nrner Es<"her 
3000 Ocean Park Blvd. 
Santa Monica, California 

Long Beach Division 
Wilbm· 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 
Howard Maginni:;s 
Suite 603-4 
1700 K St., N.W. 
Washington 6, D. C. 

Fairchild Engine & Airplane Corp. 
Warren R. Smith 
Abs't to tlw President 
Hagerstown, Maryland 

.Jack W. Robinson 
Hagerstown, l\Iaryland 

Astrionics Division 
Gene Henkel 
Wyandanch, L.I., New York 



PUBLIC RELATIONS OFFICIALS 137 

Stratos Division 
Gene Henkel 
Bayshore, L. I., New York 

Flexonics Corporation 
Edward C. Langille 
1315 S. Third A l'e. 
Maywood, Illinois 

The Garrett Corporation 
Ted Burke, Corporate Dir. 
9851 Sepulveda Blvd. 
Los Angeles 45, California 

Ken Frogley 
9851 Sepulveda Blvd. 
Los Angeles 45, California 

AiResearch 1\ffg. Div., Arizona 
Dave Riordan 
402 S. 36th St. 
Phoenix, Arizona 

General Electric Company 
W. W. Hamilton, News Bureau 
Schenectady 5, New York 

Flight Propulsion Division 
Large J ct Engine Department 
W. G. McGarry 
Evendale, Ohio 

Flight Propulsion Laboratory 
Department 

R. E. Howe 
Evendale, 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 

Defense Systems Department 
B. A. Mangum 
Syracuse, New York 

Light Military Electronics Dep't 
J. L. Comer 
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 
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 
1144 East Market St. 
Akron 16, Ohio 

Arizona Division 
Karl L. Fickes 
Plant Manager 
Litchfield Park, Arizona 

Grumman Aircraft Engineering Corp. 
John B. Rettaliata 
Bethpage, Long Island, N. Y. 

Gyrodyne Co. of America, Inc. 
Barney J. Hawkins 
St. James 
Long Island, New York 

Harvey Aluminum 
Gene Alfred 
19200 S. Western Ave. 
Torrance, California 

Hiller Aircraft Corporation 
John F. Straube! 
1350 Willow Rd. 
Palo Alto, California 

Hoffman Military Products Div., a divi­
sion 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-Airc, Inc., a division of 
Crane Co. 

L. Adams 
3000 Winona Ave. 
Burbank, California 

Jack & Heintz, Inc. 
S. H. Hanville 
17600 B1·oadway 
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 Co. 
W. B. Haskell, Jr. 
Bloomfield, Connecticut 

Kollsman Instrument Corp. 
Wesley C. Bonn 
80-08 Forty-fifth Ave. 
Elmhurst 73, N.Y. 

Lear, Inc. 
A. J. Shields 
Corporate Offices 
3171 S. Bundy Dr. 
Santa Monica, California 

Lear-Romec Division 
W. H. Close 
Abbe Road 
Elyria, Ohio 

Instrument and Electromechanical 
Divisions 
Jack A. Andrews 
110 Ionia Ave., N.W. 
Grand Rapids 2, Michigan 

Lockheed Aireraft Corporation 
John E. Canaday, Vice President 
Burbank, California 

California Division 
Richard L. Bean 
Director of Public Relations 
Burbank, California 

Georgia Division 
A. Lee Rogers 
Director of Public Relations 
Marietta, Georgia 

Missiles & Space Division 
J. B. Riffel 
Director of·Public Relations 
Sunny\rale, California 

Lockheed Electronics Company 
A. B. Poe 
U. S. Highway 22 
Plainfield, New Jersey 

Lockheed Aircraft International, 
Inc. 

E. W. Raabe 
510 W. Sixth Street 
Los Angeles 14, California 

Lockheed Air Terminal 
G. W. Stanton 
Burbank, California 

Lockheed Aircraft Service, Inc. 
Lockheed Aircraft Service-Xew 

York, Inc. 
B. H. Cook 
P. 0. Box 33 
Ontario, California 

Grand Central Rocket Company, 
Inc. 

Robert White 
Redlands, California 

Puget Sound Bridge & D1·y Dock 
Company 

J. G. McCurdy, President 
2929 16th Avenue, S.W. 
Seattle 4, Washington 

MB Electronics, a division of 
Textron Electronics, Inc, 

J. C. Stephens 
P. 0. Box 1825 
New Haven 8, Conn. 

The Marquardt Corporation 
Jack G. Anderson 
16555 Saticoy Street 
South Annex, Van Nuys, Calif. 

The Martin Co. 
J. M. Rowland, Corporate 

Director 
Baltimore, Maryland 

Larry M. Hayes 
Assistant to the Director 
Baltimore 3, Maryland 
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·washington Office 
Austin Stevens 
Room 306-1701 K Street, N.W. 
Washington 5, D. C. 

Nuclear Division 
Joseph ::u. Dukert 
Baltimore 3, Maryland 

Baltimore Division 
Fred E. Hamlin 
Baltimore 3, Maryland 

Denver Division 
Don Herron 
Denver, Colorado 

Orlando Division 
J. E. Coster 
Orlando, Florida 

Cocoa Division 
1N. B. Harwood 
Drawer l\f 
Cocoa, Florida 

McDonnell Aircraft Corp. 
W. D. Haylon 
P. 0. Box 516 
St. Louis 3, 1\'Iissouri 

Minneapolis-Honeywell Regulator 
Company 

James H. Porterfield 
2747 4th Ave. S. 
Minneapolis 8, Minnesota 

Aeronautical Division 
Forler l\lassnick 
2600 Ridgway Road 
Minneapolis 13, Minnesota 

Motorola, Inc. 
Jack D. Ewan 
Director-Public Relations 
4545 West Augusta Boulevard 
Chicago, Illinois 

Military Electronics Division 
E. E. McLellan 
8201 East McDowell Road 
Phoenix, Arizona 

Semiconduetor Products Division 
Allen Synder 
5005 East McDowell Road 
Phoenix, Arizona 

Consumer Products Division 
Robert G. Farris 
4545 West Augusta Boulevard 
Chicago, Illinois 

Communications Division 
Fred Alexander 
4501 West Augusta Boulevard 
Chicago, Illinois 

North American Aviation, Inc. 
W. E. Van Dyke 
Corporate Director-General 

Offices 
Los Angeles Int'I. 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. 

Missilt> Division 
,J. 1\f. Syver!';on 
12214 Lakewood Blvd. 
DownPy, Calif. 

Autonetics Division 
Kerme Anderson 
9150 E. Imperial Highway 
Downey, California 

Atomics International Div. 
Garland C. Ladd 
P. 0. Box 309 
Canoga Park, Calif. 

Northrop Corporation 
Norman "\V arren 
Corporate Director 
Beverly Hills, California 



140 AEROSPACE FACTS AKD FIGURES, 1960 

X orair Division 
Don Roberge 
1001 East Broadway 
Hawthorne, California 

X ortronics Division 
:\Iarc Nault (protem) 
1001 East Broadway 
Hawthorne, California 

Xorthrop International 
Frank Pierson 
P. 0. Box 1525 
Beverly Hills, California 

Radioplane Division 
W. D. McBride 

8000 Woodley Avenue 
Van Nuys, California 

Page Communications Engineers, 
Inc. 

(Northrop Corporation subsidiary) 

Shelby G. Tanner 
2001 ·wisconsin Avenue, N.W. 
Washington 7, D. C. 

Pacific Airmotive Corp. 
Mrs. 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 

Piper Aircraft Corp. 
W. C. Smith 
Lock Haven, Pennsylvania 

Radio Corporation of America 
Kenneth W. Bilby 
Vice President, Public Affairs 
RCA Bldg.-Rockefeller Plaza 
New York 20, N.Y. 

Republic Aviation Corp. 
Ken Ellington, Vice President 
Farmingdale, L.I., New York 

Leon Shloss 
Farmingdale, L.I., New York 

Reynolds Metals Co. 
Donald B. McCammonrl 
Reynolds Mt>tals Building 
Richmond 18, Virginia 

Gerald Gammon 
Reynolds Metals Building 
Richmond 18, Virginia 

Rohr Aircraft Corp. 
Edward T. Austin 
Chula Vista, California 

The Ryan Aeronautical Co. 
William Wagner 
Lindbergh Field 
San Diego 12, California 

Ryan Electronics 
Don Fairchilds 
5650 Kearny Mesa Rond 
San Diego, 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 

Sperry Electronic Tube 
D. E. Musgrave 
P. 0. Box 652 
GainsvillP, Florida 

Sperry Phoenix Company 
\V. W. Shiers 
Deer Valley & 19th AvenUil 
Phoenix, Arizona 

Sperry Utah Engineering 
Laboratory 

K. Husson 
322 N. 21st West 
Salt Lake City 16, Utah 

Sundstrand Aviation 
Division of Sunstrand Corp. 

W. R. Liddle 
242111th Street 
Rockford, Illinois 

Sunstrand Turbo 
Division of Sunstrand Corp. 
R. A. Holzl 
10445 Glenoaks Boulevard 
Pacoima, California 
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Tcmco Aircraft Corp. 
Luke Smith 
P. 0. Box 6191 
Dallas 2, Texas 

Thiokol Chemical Corporation 
Robert 0. Day 
Executive Offices 
Bristol, Petmsyh·aniu 

Thompson Ramo 'Yooldridge, Inc. 
J. R. Lewis 
8433 Fallbrook A venue 
Canoga Park, California 

M. S. Griffin 
23555 Euclid Ave. 
Cleveland 17, Ohio 

United Aircraft Corp. 
Paul W. Fisher 
Director of Public Relations 
East Hartford, Connecticut 

Pratt & Whitney Aircraft Division 
F. L. l\Iurphey 
East Hartford, Connecticut 

Hamilton Standard Division 
Russell Trotman 
Windsor Locks, Connecticut 

Sikorsky Aircraft Division 
Frank J. Delear 
Stratford, Connecticut 

Norden Division 
John G. Fitzgerald 
Stamford, Connecticut 

Vertol, Div. of Boeing Airplane Co. 
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. 
Edward W. Locke 
1000 Connecticut Ave., N.W. 
Washington 6, D. C. 

Zenith Plastics Company 
William Braham 
1600 West 135th Street 
Gardena, California 
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Government Agencies Directly Concerned with Aviation 

AIR COORDINATING COMMITTEE 
Room C 602 
1711 New York Avenue 
Washington 25, D. C. 

Executive Secretary-William E. Neumeyer 
Sterling 3-9200 Extension 3613 

AIR FORCE, DEP ARTl\fENT OF THE 
Pentagon Building 
Washington 25, D. C. 

Director of Information Sen-ices-Maj. Gen. Arno Luehman 
Liberty 5-6700 Extension 76061 

ARl\IY, DEPARTMENT OF THE 
Pentagon Building 
Washington 25, D. C. 

Chief of Information Services-Maj. Gen. W. W. Quinn 
Liberty 5-6700 Extension 55135 

ATOMIC ENERGY COMMISSION 
Germantown, Maryland (or) 
Washington 25, D. C. 

Director of Information Ser\·ices-1\forse Salisbury 
Hazelwood 7-7831, Extension 5575 

CIVIL AERONAUTICS BOARD 
Univer!'al Building-
1825 Connecticut Avenue, N.\V. 

Chief of Public Information-(Vacancy as of May 1, 1960) 
Executive 3-3111 Extension 7!151 

COMMERCE, DEPARTMENT OF 
14th Street and Constitution Avenue, N. W. 
Washington 25, D. C. 

Director of Public Information-Albert Leman 
Sterling 3-9200 Extension 3135 



GOVERNMENT AGENCIES 

DEFENSE AIR TRANSPORT ADMINISTRATION 
14th Street and Constitution Avenue, N. W. 
Washington 25, D. C. 

Administrator-Theodore Hardeen, Jr. 
Sterling 3-9200 Extension 4707 

DEFENSE, DEPARTMENT OF 
Pentagon Building 
Washington 25, D. C. 

Director, Officer of News Service-Orville F. Splitt 
Liberty 5-6700 Extension 53201 

FEDERAL AVIATION AGENCY 
1711 New York Avenue, N.,V. 
Washington 25, D. C. 

Public Affairs Officer-Jack A. Gertz 
Stc>rling 3-2100 Extension 4616 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
1520 H Street, N.W. 
Washington 5, D. C. 

Director of Office of Public Information-Walter T. Bonney 
Executive 3-3260 Extension 6325 

NAVY, DEPARTMENT OF THE 
Pentagon Building 
Washington 25, D. C. 

Chief of Information-Rear Adm. C. C. Kirkpatrick 
Liberty 5-6700 ExtE-nsion 77391 
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