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F OR EW O RD 

'l'he year 1961 will be marked by future historians as the year 
of man 's first fli ght into space. 

'rhis remarkable achievement culminates many long years of 
intensive resear ch , testing and development by all facets of the 
aerospace industry in teamwork with various Governm ent agencies 
concerned, as well as with many of our great university r esearch 
laboratories. 'roday, this same team is hard at work to place a man 
on the moon--£teppingstone to the planets. 

While the industry took long strides in its most urgent mission 
-that of helping to assure U. S. leadership in mili tary strength 
and in the conquest of space-American prestige was also enhan ced 
by the lengthenin g of our commanding lead in j et transportation. 
'roday, more than 500 U. S.-manufactured turbine-powered air­
liner s ar e in service on world airways. Important also during the 
year were the gains made by both the utility aircraft and helicopter 
segments of the industr y. 

A bright spot in the aerospace industry's r ecord for the year 
has been the increase in exports of both civil and military equip­
ment. During the year 1960, for example, the increase in exports 
was 73 per cent over tbe previous year. Significantly, th is followed 
a decline from 1956 through 1959 of more than 27 per cent. 

·while the accomplishments of the industry in th e delivery of 
its products and in the development of new and bette r aerospace 



systems have been many, &the difficulties which beset the aerospace 
industry have not lessened materially. Total plant area require­
ments have been halved in the last three years and likely will be 
halved again in the next three years. There has been high obso­
lescence in other facilities as the technology of the industry ad­
vances. In this regard, the industry alone has had to finance almost 
$2 billion worth of new facilities in five years. 

Paralleling the reduction in floor space requirements has been a 
dwindling industry employment, especial1y in the "production" 
worker categories. From a post-World 'Var II peak in 1957 of 
some 900,000 employees, the aerospace worker force dropped to 
644,000 at year-end 1960. 

Users of this edition will note in its pages the effects of such 
radical changes on the nature and composition of the industry.· It 
should also be noted here that a large part of AEROSPACE 
FACTS AND FIGURES-1961 is not a work of original research; 
rather, it is a compilation of facts gleaned from hundreds of sources 
in the aerospace world during the past year which have b~en con­
sidered of importance and interest. 

This ninth edition, as those in the past, is designed to serve as a 
standard aerospace reference work of value to legislators, adminis­
trators, and managers in Government and industry, writers and 
editors, analysts and students. 

ORVAL R. CooK 
President 
Am·ospace I ndust1·ics Association 
June 1961 
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During the past five years , the aerospace industry has gone through 
t he most profound change in character in lll Od ern imlustrial history. 
It is not less p r ofound because it is being accompli shed with little fanfare 
and gr eat managerial effi ciency. 'l'he change actually is an accelerated 
trend from a production to a r esearch, development and t esting industry. 

The degr ee of r eorientation is evident in t he f unds now being pro­
vided. In the fiscal year 1962 bndg-et presented to Congress, almost 
$600 m illion of H&D funds will be used fo r space-oriented systems, 
development and r elated applied r esearch. If this amount is added to 
the incr eased funds r equested by the National .Aeronautics and Space 
Admin istration, t he national space program r eaches a total of about 
$1.5 billion. 

'l'he impact of t his cascading t echn ology has caused a physical change 
in indust ry. Paradoxi cally, the inclnstr.v has a la rge amount of excess 
floor space at a time wh en it is build ing new fac ilities. The r eason fo r 
t hi s is that in most cases it is less rx pensi,·e to build a 11 ew fac ility than 
to conver t conven tional hi gh-bay plant ar ra to r esea rch and development 
laborato ri es. At t hr same t inw, tl1 c ap J·ospace in dust ry today needs and 
uses lmlf th e space it occnpil'd onl y five years ago and t he space now 
n eeded will be cut in half again in th e next three years. This is th e 
visibl e effect of our chang·ing· ill(lns1ry. Perso nn rl rrqniremc11 ts, both in 
number and type, ar e follo\\"i ng a simila r pattern . 'l'ec hni cal personnel 

5 



AEROSPACE FACTS AND FIGURES, 1961 

in World War II made up about 20 per cent of the total work force; 
today technical personnel accounts for about 65 per cent. 

The production of military aircraft during 1960 continued to drop. 
An estimated 2,700 units were produced in 1960 compared to 3,000 
produced in 1959. Production is expected to decline even further in 
1961 and in the more distant future. 

Sales of military aircraft and parts dropped 18 per cent, from $4.1 
billion in 1959 to $3.:3' billion in 1960. Estimated military engine pro­
duction of piston and turbojet types dropped in 1960 to 6,400 units from 
6,800 in 1959. Sales of engines and parts to military customers were 

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 

6 

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 page) 

Civil 

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

29 
29 

34 
152 
269 
135 
29 

98 
72 
48 
37 
56 

60 
342 
654 

1,374 
3,127 

5,516 
2,690 
1,988 

803 
858 
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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 
1960 

N.A.- Not ava il able. 

.A!RCRAF'r PRODUCTIO N 

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

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 

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

9,838 2,536 

6,137 2,592 
(1 ,200 2,680 
7,532 5,0:15 

10,640 7,131 
13,112 8,978 

11,478 8,089 
11,484 G,6G4 
12,408 5,203 
11,943 :1,198 
10,938 4,078 
]1,242 ''' 3,000" 
10,881'' I 2,700' ' 

-

Civil 

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

3,661 
6,785 
6,844 

-
-
-

2,047 
35,001 
15,617 

7,302 

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

3,389 
4,820 
7,205 
6,745 
6,860 
8,242 
8,181 

-

E Estimate. 7 
No·rm: 1 !1 5 0 to <l n. to <'XCillll rs nirc rn ft l) l'Otlu rod fu r tho 1\r il iLn r y A ss is tn n l' e T•rog'l'nm . 
S ources : 1 , 2 , 3 , 1 2, 17 



$913 million in 1960, compared to $1.3 billion in 1959. There are no 
complete statistics available on m issil e en g- in e production or sales. 

Deliveries of gas turbine-powered transports-and their en thusiastic 
acceptance by the traveling public-was perhaps the highli ght of 1960, 
with 236 airliners bei ng deliver ed during the year. By December 31, 
1960, a total of 522 of these luxurious transports had been delivered to 
both fore ign and domesti c airl ines since deliveries began three years ago. 

Equally promising has been th e incr eas in g acceptance of general 
aircraft for business and utility purposes. The five-year per iod , 1955-
1960, has marked the production and sale of some 35,000 units, valued 
at approximately $600 million. In 1960 the general aviation industry 
made deliveries of 7,588 units having a value of $151 milli on. 

Production of helicopters also continued to gain in 1960. Pointing 
to the incr easing utility of the helicopter across the business market is 
the fact that the number of com mer cial helicopter operators in the Un ited 
States and Canada incr eased from 160 in 1959 to 193 in 1960, and th e 
number of helicopters in service increased to 705. 

Sales of the manufacturers of complete aircraft and engines r eached 
their p eak in 1957 and have been staying on a high but slightly declining 
level of about 11 billion dollar s. However, th e composition of sales is 
undergoing a rath er drastic change. Military aircraft sales, whi ch made 
up half of the total sales in 1957, have slipped to about one third of the 
total. Military eng in e sa les have been cut in less than half durin g t he 
same p eriod; military propeller sales also declined by about half. 

'l'he decline in the milita ry ai rcraft, engin e, and propell er busi ness 
was almost entirely mad e up by a substa ntial gr·owth in sales of civil 



AIR I"RAlllE I V EIGH 'l' PRODUCTION, 1939 TO DATE - -

Year 

1939 
1940 
1941 
1942 
1943 

1944 
1945 
1946 
1947 
1948 

1949 
1950 
1951 
1952 
1953 

1954 
1955 

· 1956 
1957 
1958 
1959 
1960 

FJ E stim ate . 
So u rces : 1. 12 . 17 

·w eight in l\Iillions of Pounds (Excluding Spares ) 

TOTAL :Military Civil 

12.5EJ 10.1 2.4" 
27.8B 23.1 4.7" 
86.1" 81.4 4.7" 

275.8 275.8 -
654.2 654.2 -

961.1 961.1 -
541.1 539.4 1.7 

38.4 12.9 25.5 
29.3 11.4 17.9 
35.2 25.1 10.1 

37.0 30.3 6.7 
41.9 35.\:J 6.0 
55.2 50.2 5.0 

116.6 107.3 9.3 
148.4 138.0 10.4 

H0.9 130.4 10.5 
12'1.5 114.3 10.2 
106.2 90.0 16.2 
101.2 79.4 21.8 

82.8 66.1 16.7 
73.1" 50.0'1 23.1 
75.2" 47.0" 28.2 

9 



AEROSPACE FACTS AND FIGURES, 1961 

SALES OF MANUFACTURERS 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 u.s. u.s. To- u.s. and 

To-
Mili- Other 

To-
Mili- Other 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 1,416 1,255 161 583 519 64 75 62 13 200 
1951 3,456 1,883 1,657 226 879 779 100 110 89 21 584 
1952 6,497 3,897 3,442 455 1,609 1,440 169 148 122 26 843 
1953 8,511 5,179 4,661 518 2,378 2,189 189 203 176 27 751 
1954 8,305 5,226 4,626 600 2,062 1,872 190 183 151 32 834 
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 11,470 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 
1960 10,997 5,099 3,333 1,766 1,330 913 417 98 73 25 4,470 

a Total for last three quarters of 1948 only. 
• "Other Products and Services" includes missiles, conversions, modifications, and all other 

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

Source: 13 

aircraft and engines and by a doubling of the sales of missiles and other 
products and services. These relatively new products of the industry 
accounted for less than 20 per cent of 1957 sales. By 1960 they made up 
more than 40 per cent. 

BACKLOG 

The steady decline in the backlog of the aerospace companies was 
halted and reversed during 1960. As of December 31, 1960, the 
companies had orders on their books for $12.5 billion, compared to $12.1 
billion on December 31, 1959. The backlog for military aircraft slipped 
further from $4.4 billion to $4.1 billion. However, the military engine 
order backlog increased from $1 billion to $1lj1 billion. Most important 
was a $700 million increase in orders for missiles and other products and 
services, bringing this com110nent to almost 40 per cent of the total 
backlog of $12% billion. 

The commercial backlog declined slightly during the past year as 
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PRODUCTIO~ AKD F AGILITIES 

deliveries of t he turbine-po,rer ed airline t ranspor ts increased. The back­
log of piston-po\\·ered t ransports has Y i rtnally disappeared. 

B L\CKLOG OF ORDERS REP@RTED BY MANUFACTURERS OF COMPLETE .AIRCRAFT, 

ENGI NES AND PROPELLERS, 1948 TO D ATE 

(Millions of Dolla rs ) 

Aircraft 
Aircraft Aircraft Other 

December Engines Propellers Products 
31 Total and and and and 

Parts P arts Parts Services" 

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

1953 16,753 11,604 4,080 218 851 
1954 14,852 10,639 2,929 187 1,097 
1955 15,702 10,673 3,061 130 1,841 
1956 18,350 11,744 4,065 191 2,350 
1957 14,531 9,236 2,969 158 2,168 
1958 13,171 8,095 2,018 69 2,989 
1959 12,120 6,650 1,385 57 4,028 
1960 12,496 6,132 1,604 I 55 4,705 

a "Other Products and S ervi ces" in cludes mi ssiles, conversions, modifi ca tions , nnd all other 
products and Rerv ices not coYered under th e fi rst thr ee catego ri es ns long as th ey were produced 
or performed by manufacturers of complete a ircraft, ai rcraft eng ilu's . or propell ers . 

Source : 1 3 
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Year 

1914 
1919 
1921 
1923 
1925 
1927 
1929 
1931 
1933 
1935 
1937 
1939 

AEROE!PACE FACTS AND FIGURES, 1961 

VALUE OF PRODUCTION OF THE AEROSPACE JNDl"STRY0 

1914 TO DATE 
(Thousands of Dollars) 

Part of Totnl Vulue 
Totul Value• Added by )Innufnrture 

$ .8 $ .7 
14.4 7.2 

6.6 4.2 
12.9 9.1 
12.5 9.7 
21.2 13.6 
71.2 43.8 
40.3 27.2 
26.5 18.5 
45.3 31.0 

149.7 93.1 
279.5 183.2 

1940 J ul-Dec 370.0 N.A. 
1941 1,804.0 N.A. 
1942 5,817.0 N.A. 
1943 12,514.0 N.A. 
1944 16,047.0 N.A. 
1945 Jan-Aug 8,279.0 I N.A. 

Total Part of Totnl 
Year Sales• Value Added Vnlue" by Manufucture'' 

1947 $ 1,200E N.A. $ 885 
1949 1,781 N.A. 1,202 
1950 2,274 N.A. 1,406 
1951 3,456 N.A. 2,337 
1952 6,497 N.A. 3,728 
1953 8,511 N.A. 4,556 
1954 8,305 $10,047 4,904 
1955 8,470 8,638 4,671 
1956 9,496 9,999 5,565 
1957 11,765 12,392 6,453 
1958 11,470 10,033 5,041 
1959 11,2!)5 N.A. N.A. 
1960 10,997 N.A. X.A. 

. 
• 191,·1939: Value or Produ.,tR. 

19,0·1945: Value of Production at August 1943 Unit CoRL 
• Sales of Jl<lanufacturers of ComJ•Iete Aircraft, Engines, Propellers nn<l Parts. The figures 

include other products and services such as missiles, conversions and modifications. 
• 195,·da,e: Value of work done by the n.ircraft industry plus value of shipments of the air· 

craft engines and parts nnd aircraft propellers and parts indust1ies. Shipments of the a.ircraft 
equipment indus,ry not included. 

• Aircran, aircrn.ft engines and pnrts and propeoll<•r and pa.rts industries. 
Sources: 1, 3, 8, 13 
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Year 

1917-1919 
1926 
1927 
1928 
1929 

1930 
1931 
1932 
1933 
1934 

1935 
1936 
1937 
1938 
1939 

1940 
1941 
1942 
1943 

1944 
1945 
19!6 
1947 
1948 

1949 
1950 
1951 
1952 
1953 

1954 
1955 
1956 
1957 
1958 
1959 
1960 

N.A. Not available. 
Ill Estimate. 

PRODUCTION AND F AGILITIES 

AIRCRAFT ENGINE PRODUCTION, 1917 TO DATE 

(Number of Engines) 

TOTAL Military 

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

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

2,9~5 991 
4,237 1,804 
6,084 1,989 
N.A. N.A. 

11,172 N.A. 

30,167& 22,667 
64,681& 58,181 

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

Recipr. Jet Recipr. 

256,911 256,789 122 -
111,650E 108,442 1,208 2,000E 

43,407 1,680 905 40,822 
20,912 2,683 1,878 16,351 
14,027 2,495 2,493 9,039 

11,972 2,981 5,009 3,982 
13,675 3,122 6,239 4;314 
20,867 6,471 9,816 4,580 
31,041 8,731 16,928 5,382 
40,263 13,365 20,251 6,647 

26,959 7,868 13,572 5,519 
21,108 3,874 9,595 7,639 
21,869 2,982 7,388 11,499 
22,087 2,557 8,633 10,859 
18,767 1,496 6,523 10,233 
19,336FJ 800l'l 6."00FJ 11,152 
18,926E 600FJ 5·8ooFJ 10,891 ' 

Sources: 1, 3, 12, 17 

Civil 

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

632 
5,517 

1,925 
1,976 

813 
1,120 
2,048 

1,974 
2,433 
4,095 
3,8oom 
N.A. 

7,5oom 
6,5oom 

--
Jet 

-
-
-
-
-

-
-
-
-
-

-
-
-
38 

515 
1,384 
1,635 

13 
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SHIPMENTS OF CIVIL ENGINES 

1953 to Date 

Manufacturer and I Engine 1953 
Designationm 

TOTAL ............ 6,125 
--

Recipro. ........ 6,125 
Jet ............. -

--
Allison Division 

General Motors 
282 ........... 

Continental 
205 ........... 
246 ........... 
252 ........... 
253 ........... 
267 ........... 
275 ........... 
298 ........... 
Other ......... 

General Electric 
308 ........... 
1E5 .......... 

Lycoming 
223 ........... 
295 ........... 
229 ........... 
274 ........... 
275 ........... 
286 ........... 
284 ........... 
304 ........... 
1E1-10 ....... 
Other ......... 

Pratt & Whitney 
Division 

230 ........... 
231,264 ....... 
290 ........... 
291 ........... 
1E8 .......... 
1E9 .......... 
Other ......... 

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

a Type Certificate Number. 
N.A.-Not availa.ble. 
Source: 1 

-

89 
345 
367 
715 
85 

760 
-
2J 

-
-

141 
-

1,869 
94 
-
-
-
-
-

370 

52 
847 
-
-
-
-
2 

-
1 

455 
-

-
2 

1954 

--
5,358 

-
5,358 

-
--

-

147 
78 

210 
561 
423 
990 

-
17 

-
-

2 
-

969 
618 
213 
-
-
-
-

217 

44 
350 
-
-
-
-
-

2 
1 

516 
-

-
-

1955 1956 1957 

--------
7~398 11,204 10,817 
--------

7,398 11,204 10,779 
- - 38 

--------

- - -

163 87 145 
41 22 24 

279 627 879 
811 1,736 811 
500 433 31 

1,712 2,524 2,733 
- - -
12 zo 24 

- - -
- - -

6 7 8 
- - 123 

127 132 44 
2,309 3,011 2,631 

591 909 842 
- 2 250 
- - -
- - -
- - --

143 443 315 

26 21 5 
157 316 456 
- - 35 
- - 3 
- - -
- - -
- - -

1 - 68 
5 23 157 

483 315 323 
32 576 910 
- - -
- - -

14 

1958 

---
10,251 
--

9,736 
515 

--

242 

77 
15 

829 
1,734 

36 
2,181 

--
23 

18 
-

2 
561 

95 
2,023 

419 
768 
--
·-
--

167 

6 
315 
232 

2:3 
-
-
-

51 
120 

22 
283 
-
-

1959 1960 

----
12,25!) 12,159 
-----
10,875 10,524 
1,384 1,635 
----

604 576 

16 56 
23 20 

1,348 840 
953 1,252 
36 9 

2,816 3,207 
713 469 

8 20 

90 212 
-- 66 

8 111 
906 1,247 
113 80 

2,021 1,452 
308 271 

1,044 701 
247 294 
- 115 
- 233 
53 107 

1 -
3 6 

275 172 
410 523 
- 63 
- 23 
5 -

6 N.A. 
202 34 
- N.A. 
26 N.A. 
24 N.A. 
- N.A. 



PRODUCTION A~TD FACILITIES 

FLOOR AREA Av.t.IL.L\BTJE IN AEROSPACE FA CILI'.riEs, 

1939 TO D ATE 

(Millions of Square Feet) 

Date TOTAL 

Jan. 1, 1939 .. . . . ... . ... 9.5 
Jan. 1, 1940 ... .. . .. .... 13.1 
Jan. 1, 1941 .. . . ... . . .. . 25.5 
Jan. 1943 .............. 117.1 
Dec. 1943 . .. ..... . ... . . 175.0 
Dec. 1944 .. .. .. ....... . 167.4 
1947 (estimate) . ... . .. . . 54.1 
1950 (estimate) ... . . .... 63.5 
June 30, 1952 •• •• •• 0 . 0 . 122.8 
June 30, 1953 ....... ... 135.8 
Sept. 30, 1954 ... .. .... 127.5 
Dec. 31, 1955 .... ..... . 131.3 
Dec. 31, 1956 ... ..... .. • 138.4 
Sept. 30, 1957 .... . . ... 141.5 
Dec. 31, 1958 .. . . .. .... 137.8 
Sept. 30, 1959 ....... .. 126.8 
Dec. 31, 1960 . . .. . . ... . 1'16.9" 

a Includes miss il e and airc 1·nft a irfra mes . 
Sources: 1, 3, 1 7 

Airframe 

7.5 
9.6 

17.9 
77.5 

110.4 
103.0 

39.0 
47.5 
82.3 
91.1 
91.0 
96.5 

101.5 
103.5 
103.1 

93.6 
107.0" 

Engine 

1.7 
3.0 
6.5 

31.8 
54.2 
54.9 
13.5 
14.0 
38.4 
42.1 
33.7 
32.1 
34.1 
35 .2 
31.6 
30.0 
36.7 

Propeller 

.3 

.5 
1.1 
5.2 
6.8 
7.9 
1.6 
2.0 
2.1 
2.6 
2.8 
2.7 
2.8 
2.8 
3.1 
3.2 
3.2 
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MILITARY AVIATION 

The progress of military aviation towards space has been the natural 
development and extension of speed, altitude, and range. The aerospace 
industry, throughout the fifty-eight year s of powered flight, has worked 
mightily to provide the military services with aircraft of continually 
increasing performan ce which would enable the military airman to fly 
higher, faster and farther. To do this has r equired great advances in 
propulsion systems, improved structures and more effi cient aerodynamic 
characteristics. Suffice it to say that military aviation has been approach­
ing the space age since man first flew. 

Today, missiles are being phased into military operational units as 
rapidly as is feasible. Past expenditures and those programmed for the 
next fiscal year for the major procurement and production of missiles, 
indicate the scope of increasing military dependence upon missiles for 
both strategic and tactical appli cations. At the same time, however, 
military procurement of aircraft still acco unts for some 14.5 per cent of 
total defense expenditures. While there is no quest ion that missiles will 
eventually take over a major role in the Nation 's offensive and defensive 
forces, manned combat aircraft with th eir proven capabili ty will r emain 
the backbone of U . S. aerospace power for many years hence. 
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1IILITARY A YIA'l'ION 

Ai·rcraft ancl M·issilc Procu remc11t : 

Total p r ocurement expenditures of the D efense Depar tment have 
been kept steady on a level around $1-:1: billion for t he last 4 years and 
are expected to stay on this level in th e fiscal year ending June 30, 1962. 
During this period , however, aircraft procurement chopped from $8.8 
billion to $6.1 billion " ·hil e missile p rocurement increased from $2.4 bil­
lion to $4.0 billion. S hips, electr onic equipment and other items make up 
the r est of t he p rocurement expenditures. 

P rom fiscal yea r 1961 to 1962, the changes in a ircraft and missile 
procurement expend itures a re expected to be small. Ther e " ·ill be a 
small increase in payments by th e . S. Treasury for both. 

·when it comes to new obli gational ava il abili ty, however , \\·hi ch meas­
ures the total volume of obligation. wl1ich th e Defense Department may 
incur because of ne\\" congressiona l appropriat ions or r eappropriations 
and of t r ansfers, t he pi cture changes: a ircraft procnr E>ment is expected 
to drop from *5.3 billion to $5.1 from 1961 to 1962, " ·hil e missiles are 
expected to in crease from $3.5 billion to $-:1: .0 billion in the same period. 

M ilitwry Assistance : 

Total expenditures for military assistance in 1962 are estimated at 

17 



.AEROSPACE FACTS .AND FIGURES, 1961 

$1.75 billion, compared to $1.70 billion in 1961. Requests for new obli­
gational authority for this purpose are estimated at $1.8 billion, identical 
with the 1961 figure. 

Deliveries of aircraft and missiles by the Air Force and Navy will 
make up about $300 million of military assistance orders in 1962, com­
pared with $340 million in 1961, according to the 1962 Budget. 
Aircraft Procurement: 

The 1962 Air Force budget envisages the procurement of 473 new 

CoMPOSITION oF MILITARY AIR FoRCEs 

FISCAL YEARS 1960-1962 

Actual Planned 

June 30, June 30, June 30, 
1960 1961 1962 

Department of the Army: 
Field artillery missile groups 

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

(equivalents) ............... 73%, 76~ 67~ 
Other antiaircraft battalions .... 61/2 1 -
Separate surface-to-surface 

missile battalions ............ 24 26 29 
Active aircraft inventory (total) 5,493 5,657 5,736 

Helicopters ................. 2,633 2,774 2,841 
Fixed-wing ................. 2,860 2,883 2,895 

Department of the Navy: 
Attack carrier air groups ....... 16 16 16 
Carrier antisubmarine groups" .. 11 11 11 
Patrol and warnings squadrons .. 41 38 37 
Marine divisions .............. 3 3 3 
Marine air wings ............. 3 3 3 
Active aircraft inventory ....... 8,863 8,768 8,401 

Department of the Air Force: 
USAF combat wings (total) .... 96 88 84 

Strategic wings ............. 40 37 34 
Air defense wings ........... 23 19 19 
Tactical wings .............. 33 32 31 

USAF combat support flying 
forces (total ) ............. 120 

I 
111 107 

Air refueling squadrons ...... 65 65 63 
MATS air transport squadrons 22 

I 
21 19 

Other specialized squadrons .. 33 25 25 
Active aircraft inventory ....... 18,712 16,941 16,080 .. a Pr1or to 1960 the carr1er ant1submarme capab1hty was represented by 22 carr1er ant1sub· 

marine squadrons which have been reorganized into 11 carrier antisubmarine air groups. 
Source: 24 
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l\liLIT ARY AVIATION 

Nu:MBER A::\D FLYAWAY VALUE OF MILITARY Amc RA F'.r PRODUCED, 

1950 '1'0 DATE 

THE DEPARTME~T OF DEFE~ SE 

TYPE OF AlRCR APT 

Year 'l'ra ns- H eli -
TOTAL Bomber Fighter port Trainer copter 

NUMBER 

1950 2,6.80 560 1,477 176 351 60 
1951 5,055 502 1,937 271 558 349 
1952 7,131 1,193 2,117 479 1,363 961 
1953 8,978 1,156 3,958 713 1,510 873 
1954 8,089 1,806 3,511 626 1,403 373 
1955 6,664 1,353 3,128 513 1,111 410 
1956 5,203 1,164 1,916 362 778 64<1 
1957 5,198 873 2,073 224 8HJ 659 
1958 4,078 676 1,482 271 560 641 

FLYAWAY VALUE" (M-illion s of DollaTs) 

1950 1,141.3 546.4 339.7 178.5 47.7 6.3 
1951 1,684.3 690.5 559.1 278.5 78.2 29.6 
1952 3,162.0 1,334.7 751.7 647.9 256.1 101.4 
1953 4,722.9 1,799.2 1,672.5 791.5 253.6 124.4 
1954 5,715.0 2,405.4 2,087.0 854.4 261.3 82.0 
1955 4,927.9 2,013.8 1,907.4 652.7 166.4 169.2 
1956 5,075.3 2,202.9 1,987.4 537.0 115.5 184.6 
1957 5,284.9 2,163.4 2,086.5 676.2 169.5 156.6 
1958 5,365.3 2,157.2 2,106.6 781.9 139.4 156.0 

NOTE: Aircraft produced for t.he Mil itary Ass istan ce Prog ram are excluded. 

Other 

56 
1,438 
1,018 

768 
370 
149 
339 
550 
448 

22.7 
48.4 
70.2 
81.7 
24.9 
18.4 
47.9 
32.7 
24.2 

a V alu es are es timated ba sed on unit prices in lat es t produ ction contracts ; va lu es of spares , 
spare parts, and oth e r support equipment are exclud ed. 

Source : 17 
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Year 

MILITARY A "V lA TION 

NUMBER AND FLYAWAY VALUE OF AIR FORCE AIRCRAFT PRODUCED, 
1950 TO DATE 

THE DEPARTMENT OF THE AIR FoRCE 

TYPE OF AIRCRAFT 

Trans- Heli-
TOTAL Bomber Fighter port Trainer copter Other 

NUMBER 

1950 1,668 219 917 169 326 6 31 
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 4,115 632 2,346 464 578 82 13 
1956 2,515 605 1,166 326 354 62 2 
1957 2,467 318 1,494 216 343 16 80 
1958 1,792 167 906 235 402 2 80 

FLYAWAY V .ALUE" (Millions of Dolla1·s) 

1950 763.7 340.7 183.6 174.4 44.4 1.1 19.5 
1951 1,220.5 527.6 334.1 255.6 71.0 2.1 30.1 
1952 2,379.4 1,023.0 434.3 617.7 239.0 9.7 55.7 
1953 3,411.9 1,273.8 1,184.1 626.6 235.2 39.4 52.8 
1954 4,236.9 1,663.9 1,621.2 713.9 203.0 30.9 4.0 
1955 3,671.8 1,551.3 1,393.0 578.3 104.8 43.3 1.1 
1956 3,661.5 1,736.0 1,343.3 511.0 48.1 22.9 0.2 
1957 3,829.5 1,622.7 1,478.6 671.4 48.2 4.2 4.4 
1958 3,540.3 1,395.7 1,322.9 761.7 55.4 0.5 4.1 

NOTE: Aircraft produced for the Military Assistance Program are excluded. 
0 Values are estimated bn•ed on unit prices in latest production contracts; values of spares, 

spare ports, and other support equipment are excluded. 
Source: 17 

aircraft, aRd in association guided air-to-air rockets, to continue modern­
ization and support of the forces. No new money is requested forB-52's 
or B-58 's. The current rate of KC-135 jet tanker production will be 
continued for 1962, and procurement of C-130B turboprop and C-141 
turbojet transport aircraft will be procured. A substantial number of 
F-105 fighter bombers are scheduled for procurement in 1962. The Navy 
aircraft procurement program will include a significant number of A4D 's 
and an increased quantity of A2F 's. Also increased will be F4H-1 's, as 
well as a variety of short and long range ASW patrol aircraft and four 
models of helicopters. Navy will also buy a small number of T-39 jet 
utility trainers. Army aircraft procurement will include purchase of 
Mohawks, Caribous, and the Iroquois and Chinook helicopters. 
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:\HLITARY A YL\ TION 

Guided Missiles P l'oc ul'rnl e'nf : 

\Vork on the fo ur main strateg ic ballistic missil e systems 'rill be con­
tillued at high Jew !. At las fu nds (fo r 13 squadrons) " ·ill be consider­
ably less. F unds for Titan 'r ill be aboYe 1961. Funding fo r Minuteman 
and Pola ris f unds \Yill be sha rply in t: reasecl. Additional funding will be 
proYided for the H ound Dog a ir-to-surface missile. No new funding is 
proYided for Bomarc, and 1\'i ke-Hercul es f undin g in 1962 will complete 
finan cing of t hat program. F undin g is p rovided for more than 1000 
Terrier, Tartar a nd 'l' alos mi ssil es. Also proYided ar e f unds for several 
tl10usaml Spa rro" · lT I , S ich•wi ncler and l"a leon missiles. Also f unded 
are a eo nsi derab le uumber of Hawk a ncl Hecleye miss il es, as are a ·wide 
yari ety of other missil es for usP in support of the g rou nd forces, such as 
Bullpup for both Ai r l<'or ce a nd NaYy. l" irst procurement funds for 
production quantities of P ershin g " ·ill be p roYided and an appr eciable 
number of Se rgea nt missiles also are f u ncled . Purchase of improved 
Honest John a nd Little Jotm ro t:krts " ·ill largely complete programs for 
these "·capo ns. A subst an tial in <: r cn1 en t of Davy Crockett nuclear rock­
ets, as well as impro,·ed guid ed a nt i-ta nk missiles, also will be purchased . 
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NIILITARY AVIATION 

NUMBER AND FLYAWL\Y VALUE OF NAVY AIRCRA:b"£ PRODUCED, 

1950 TO DATE 

THE DEPAR'J'i\1ENT OF THE NAVY 

TYPE OF AIRCRAF'£ 

Year Trans- I-I eli-
TOTAL Bomber Fighter port Trainer copter 

NUMBER 

1950 979 341 560 7 25 39 
1951 1,374 350 779 31 41 143 
1952 2,164 794 870 25 105 353 
1953 2,315 667 1,096 135 129 245 
1954 2,367 1,090 782 23 405 46 
1955 2,260 721 782 49 533 128 
1956 1,966 559 750 36 424 152 
1957 1,816 555 579 8 476 193 
1958 1,485 509 576 36 158 20-! 

FLYAWAY VALUE" (Millions of Dozza,rs) 

1950 376.7 205.7 156.1 4.1 3.3 4.6 
1951 439.5 162.9 225.0 22.9 7.2 21.1 
1952 740.5 311.7 317.4 30.2 17.1 63.9 
1953 1,276.7 525.4 488.4 164.9 18.4 62.5 
1954 1,451.6 741.5 465.8 140.5 58.3 34.3 
1955 1,199.7 462.5 514.4 74.4 61.6 74.4 
1956 1,314.5 466.9 644.1 26.0 67.4 78.0 
1957 1,354.3 540.9 607.9 4.8 121.3 68.3 
1958 1,727.9 761.5 783.7 20.2 84.0 73.9 

No•rE : Aircraft produced for th e Mi li ta ry Assistance Program are excluded. 

Other 

5 
30 
17 
43 
21 
47 
45 
5 
2 

2.9 
0.4 
0.2 

17.1 
11.2 
12.4 
32.1 
11.3 

4.6 

a Valu es are estimated base d on unit prices in latest production contracts ; valu es of spares. 
spare parts, and oth er s upport equipm ent are ex cluded. 

Source : 17 
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MILITARY AVIATION 

NUMBER AXD FLYAWAY VALUE OF ARMY AmClUFT PRODUCED, 
1950 TO DATE 

THE DEPARTMENT OF THE ARMY 

TYPE OF AIRCRAFT 
Year Trans- Heli-

TOTAL Bomber Fighter port Trainer copter 

NUMBER 

1950 35 - - - - 15 
1951 1,532 - - - - 192 
1952 1,342 - - - - 559 
1953 989 - - - - 463 
1954 496 - - - - 155 
1955 289 - -· - - 200 
1956 722 - - - - 430 
1957 915 ~ - - - 450 
1958 801 - - - - 435 

FLY .A W .AY V .ALUE" (Millions of Dollars) 

1950 0.9 - - - - 0.6 
1951 24.3 - - - - 6.4 
1952 42.1 - - - - 27.8 
1953 34.3 - - - - 22.5 
1954 26.5 - - - - 16.8 
1955 56.4 - - - - 51.5 
1956 99.3 - - - - 83.7 
1957 101.1 - - - - 84.1 
1958 97.1 - - - - 81.6 

Other 

20 
1,340 

783 
526 
341 
89 

292 
465 
366 

0.3 
17.9 
14.3 
11.8 

9.7 
4.9 

15.6 
17.0 
15.5 

NOTE: A1rcraft produced for the Military Assistance Program are excluded. 
0 Values are estimated based on unit prices in latest production contracts; values of spares 

spare parts, and other support equipment are excluded. ' 
Source: 17 

Major Research and Development Effort: 

Research, development, test and evaluation funding for Air Force 
ballistic missiles, new cargo aircraft for MATS and the development of 
certain Navy aircraft will be emphasized but funded through procure­
ment accounts. Research, development, test and evaluation funding for 
aircraft is declining but funds are provided for development of a new 
VTOL transport aircraft prototype, support of the aircraft nuclear 
propulsion program (although at a lower rate than previous years, as 
work is to be continued on only one propulsion system). Funding for 
Dyna-Soar will be at a higher level than in 1961, and the Army will 
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Year 

1940 
1941 
1942 
1943 
1944 

1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 
1954 

1955 
1956 
1957 
1958 

AEROSPACE FACTS AND FIGURES, 19Gl 

AIRFRAME WEIGHT OF MILI'l'ARY AIRCRAF'l' PH0DU CED, BY T YPE 

1940 '1'0 DA'l'E 
(Weig-ht in Mill ions of Pounds, Excluding Spares ) 

Total Bombers I Fighters Transports Tra iners 

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 38.6 30.6 13.1 3.3 
79.4 

I 
32.7 28.7 9.3 4 .2 

66.1 25.2 18.0 15.9 3.1 

Other" 

.3 
2.2 
7.0 
6.8 
3.7 

4.7 
1.0 
1.1 

.7 

.7 

.7 
2.9 
4.8 
5.4 
2.5 

2.9 
4.L.I: 
4.5 
3.9 

NOTE; Data exclude g liders and targets for entire pe riod and expe rim ental aircraft subsequent 
to 1949. 

E Estimate. 
a '' Oth er" in clud es heli copter, liai son , observation, utility , search and rescue and ba s ic recon· 

· ho wever, reconn aissance vers ions Qf bombers and fighters are included with 



MILITARY A YI:\.TION 

init iate de,·clopmcnt of a nc\\· sn t'n' ill ance aircraft. Den lopment of 
missiles a nd r elated cqu ipn H' nt co nt inues to const itute a major portion 
of r esea rch, cl e,·elopment. t<·st a ntl e\·a luat ion, although f und ing is at a 
lo \\·c r level t ha n in 1%1. One qual'ter bi llion doll a rs i · p rovided fo r 
l\i ke-:6c us. St tbsta nt ia l f und s a rc a lso p roYicl ed fo r Per lliu o·, Mauler , a 
longer range Yersion of t he Pola ris, t he Sky Bolt, Bullpup, and a new 
highl y mobi le sm faee-to -sur fae e mi.·sile to suppor t battle groups in the 
combat a rea . :Ji ili ta r.'- span' a nd satelli te de.-elopment increase in im­
porta nee, "·i t h substa nt ial f un ds p ro,·ided fo r den lopment of l\'Iidas, 
Samos, r\ ch ent , T ra nsit , Dc'fc ncl er and DiSQO\"erer p rograms. 

01·gauization of 1Y"in gs, lli1· Groups : 

A ir I• or cc : The basic orga nization unit of t he United States Air 
Porce is t he " " ·i ng." A win p: is comprised of a combat group and neces­
sary adm inist ratiYc and service uni ts. 'l'he number of airplanes in a wing 
depends ou its ntisSio n ; for examp le, a \ri ng of heayy bombers has 45 
planes, a med ium bomber " ·ing has 45, a light bomber win g 48, a day 
fight er \ri ng 75 , an a ll -\H'at hcr fighte r squadron 25. 'l' he USAF also 
oper ates separate sq uaLh ons for rc.-cuc, support and in-fl igh t refueling. 
'l'her c a rc 20 a ircraft per in -fl igh t r efu eling Stluadron . T here are 6 to 10 
aircraft per a ir rl'scuc squ ad l'on depend in g on the mis.-ion. 

Navy : Nary ea rrie r air g roups usually ar c composed of 2 :fighter 
squadrons ; 3 attm· k squ adrons; 1 hcar y attad: squadron or detachment ; 
4 photo p lanes; a nd G a ircraft early \Ya rning (AE\V) planes and one 
detachment of hcli eopten; . S uper airc raft carriers of t he F on estal 
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AEROSPACE FACTS AND FIGURES, 19Gl 

Class ( 54,600 tons} have up to 80 or 100 aircraft. Large Mid way Class 
(51,000 tons) carriers have slightly less aircraft, while medium sized 
carriers of the E ssex Class (33,000 tons) have a complement of 70 to 80 
aircraft. Antisubmarine squadrons attached to ASvY support carriers 
average 40 aircraft, and shore-based patrol squadrons have a complement 
of 12 planes each. Marine fighter squadrons are assigned 20 aircraft. 

Army: An army detachment currently has 50 aircraft per division, 
depending on whether it is infantry or armor and is assigned to a divi ­
sion in liaison, reconnaissance, observation, or courier mis£ions. Heli­
copter companies are light, medium or heavy, depending upon the type 
of helicopters used. Each company has 22 helicopters. A fixed -wing 
light transport company has 16 passenger aircraft and is assigned to 
field Army level. 

MATS in FY 1961 had 32 Squadrons in 8 Wings. By the end of 
FY 1962 MATS will be r educed by 3 Squadrons. In FY 1961 MATS 
had 10 Squadrons engaged in support functions such as Air Rescue, 
photographic and charting, Air Weather, etc. 

By the end of FY 1962 MATS will have 10 Squadrons engaged in 
these actions. 

Milita1·y Aviation StTength 

By the end of fiscall962, the Air Force is scheduled to have 84 wings, 
compared to 88 at th e end of fi scal 1961. The major reduction during 
1961 was effected in air defense ·wings. The Navy will operate 27 
carrier air groups in 1062 and 3 Marine air wings. Army aviation 
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MILITARY AVIATION 

l\IILITARY AIRCRAFT IN DE\"ELOPMEXT OR PRODUCTION 

(FIXED WING) 

Designation Name Type Service l\Immfacturer 

L-23F Seminole Utility Army Beech 
B-52H S tratofortress Bomber USAF Boeing 
C-135A S tra to lifter Cargo USAF Boeing 
KC-135A Stratotanker Tanker USAF Boeing 
U-3B - Utility USAF Cessna 
T-37B - Trainer USAF Cessna 
FSU-2N Crusader Fighter Navy Chance 

Vought 
B-58A Hustler Bomber USAF Convair 
A4D-2N Skyhawk Attack Navy Douglas 
A4D-5 Skyhawk Attack Navy Douglas 
A2F-1 Intruder Attack Navy Grumman 
S2F-3 Tracker Anti-Sub Navy Grumman 
W2F Hawk&ye Attack Navy Grumman 

Warning 
WF-2 Tracer Attack Navy Grumman 

Warning 
A0-1 Mohawk Surveillance Army Grumman 

& Observation 
F-104G Starfighter Fighter USAF Lockheed 
C-130B Hercules Cargo USAF Lockheed 
SC-130B Hercules Search Coast Guard Lockheed 
C-130E Hercules Cargo USAF Lockheed 
C-140 Jet Star Cargo USAF Lockheed 
C-141 Super Hercules Cargo USAF Lockheed 
T-40 - Trainer USAF Lockheed 
GV-1 Hercules Cargo Navy Lockheed 
P2V-7 Neptune Patrol Navy Lockheed 
P3V-1 Orion Patrol Navy Lockheed 
F4H-l Phantom II Fighter Navy McDonnell 
A3J-l Vigilante Attack Navy North 

American 
B-70 Valkyrie Bomber USAF North 

American 
T-39A,B Sabcrliner Trainer USAF North 

American 
T2J-1 Buckeye Trainer Navy North 

American 
T-38A Talon Trainer USAF Northrop 
F-105D Thundcrchief Fighter USAF Republic 
AC-1 Caribou Cargo Army DeHavillnnd 

Source: 17 
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UNITED STATES Am FoRCE PERSONNEL, 1912 TO DATE 

As of June 30 

19J2a 
1914 
1916 
1918b 
1920 

1922 
1924 
1926 
1928 
1930 

1932 
1934 
1936 
1938 
1940 

1941 
1942 
1943 
1944 
1945 

1946 
1947 
1948 
1949 
1950 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

19618 

19628 

B Estimnte. 
"As of November 1. 
• As of November 11. 
Sources: 8,5,24 
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TOTAL 

51 
122 
311 

195,023 
9,050 

9,642 
10,547 
9,674 

10,549 
13,531 

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

152,125 
764,415 

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

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

788,381 
973,474 
977,593 
947,918 
959,946 

909,958 
919,835 
871,156 
840,435 
814,752 

822,900 
822,900 

Officers Cadets I 
12 -
18 -
63 -

20,708 -
969 -

958 113 
884 119 
954 142 

1,055 280 
1,499 378 

1,659 325 
1,545 318 
1,593 328 
2,179 342 
3,361 1,894 

10,611 8,627 
55,956 50,213 

205,874 99,672 
333,401 82,647 
381,454 16,764 

81,733 7 
42,745 53 
48,957 1,338 
57,851 1,860 
57,006 2,186 

107,099 2,476 
128,401 6,782 
130,769 9,157 
129,752 9,072 
137,149 4,384 

142,093 3,256 
140,563 2,706 
132,939 2,458 
131,602 4,271 
129,689 4,397 

128,700 2,900 
126,700 3,230 

Airmen 

39 
104 
248 

174,315 
8,081 

8,571 
9,544 
8,578 
9,214 

11,654 

13,044 
13,998 
15,312 
18,568 
45,910 

132,887 
658,246 

1,891,568 
1,956,244 
1,884,041 

373,775 
263,029 
337,435 
359,636 
352,085 

678,806 
838,291 
837,667 
809,094 
818,413 

764,609 
776,566 
704,562 
735,759 
680,666 

691,300 
692,970 

. I 
I, 



MILITARY A YL-\TI0::\1" 

active ai r craft inventor y is sched ul ed to in clude about 6,000 a ircraft. 
At the present time, " ·ithin t he Strategic and Tactical Ai r Command 
structures, there is a combined total of 65 air r ef ueling squadrons. By 
fiscal year end of 1062, these h \ 'O com mands \Yill be operat ing 63 r ef uel­
ing squadron s. 

As· of Total 
June 30 Number 

1950 1,050 
1951 1,372 
1952 1,933 
1953 2,227 
1954 2,528 

1955 3,097 
1956 4,166 
1957 5,050 
1958 5,611 
).959 5,984 
1960 6,365 

n Enlisted personnel s tatisti cs not avai lable prior to NoYemb cr 3 0, 1959, wh en the number 
was 10,993 . 

Source : 7 
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U N I'l'ED STA'l'ES NAv Y AN D MARI N E ConPs A v L\'l'JO N P E RSON NEL, 1941 •ro DATE 

Year Enlisted Aviation 
as of TOTAL Pilots Aviation Ground 

June 30 R a tes Officers 

1941 23,148 6,300 14,848 2,000 
1944 299,968 47,276 228,356 24,336 
1950 91,298 12,978 76,349 1,971 
1951 162,214 18,287 139,838 4,089 
1952 194,730 20,944 168,486 5,300 

1953 196,813c 22,903 163,673 4,930 
1954 179,783c 21,316 147,670 4,725 
1955 165,243c 21,352 133,424 4,885 
1956 204,388 23,740 175,588 5,060 
1957 212,684 23,101 181,847 7,736 

1958 202,884 23,214 172,777 6,893 
1959- 191,077 22,593 161,931 6,553 
1960 182,654 21,808 153,385 7,461 

Sources : 3, 40 
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MILITARY AVIATION 

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 

Appropl"iations Appropriations 

1899 $ .05 N.A. $ - N.A. 
1909 .03 N.A. - N.A· 
1912 .12 N.A. .03 N.A. 
1913 .10 N.A. .01 N.A. 
1914 .17 N.A. .01 N.A· 

191!i .20 N.A. .01 N.A. 
1916 .80 N.A. 1.0 N.A. 
1917 18.7 N.A. 3.8 N.A. 
1918 785.0 N.A. 61.5 N.A. 
1919 952.3 N.A. 220.4 N.A. 

0 

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 48.2 47.9 

1940 186.6 108.5 111.8 50.8 
1941 2,173.6 605.9 453.0 193.6 
1942 23,049.9 2,555.2 6,190.0 993.1 
1943 11,317.4 9,392.4 5,258.0 3,966.4 

(OMtVnA.teil top neatt page) 
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MILI'r ARY AVIATION 

APPROPRIATIONS AND EXPENDITURES FOR MILITARY .A_ VIATION 

1899 TO DATE- Continued 
(Millions of Dollars ) 

U. S. Air Force N a val Av iation" 
F iscal 
Year T otal Cash Expendit ures Total Cash E xpenditures 

Appropria tions Appropriations 

1944 23,656.0 13,087.7 4,583 .7 4,490.1 
1945 1,610.7 11 ,357 .4 2,539.6 5,166 .0 
1946 .5 2,519.4 795.0 1,065.7 
1947 1,200 .0 854.3 770.8 749 .1 

1948 
608.1 1 b 

1,199.1 906 .0 747 .9 829 .8 s 
1949 938.8 1,059.2 588.3 875.1 
1950 4,139.4 3,599.9 1,041.5 989.4 
1951 15,791.1 6,348.6 3,815.3 1,237.3 
1952 22,974.7 12,712.4 5,266.5 2,205.2 
1953 22,076.2 15,089.6 4,873.0 3,061.3 

1954 11,402.4 15,668.5 2,322.0 3,235.6 
1955 11,715.8 16,406.7 2,749.5 2,554.8 
1956 15,681.3 16,748.8 1,711.7 2,836.1 
1957 17,696.5 18,362.7 2,543.7 3,053.3 
1958 17,732.0 18,435.0 2,682.8 3,358.6 
1959 18,713.0 19,084.0 2,033.8 2,442.0 
1960 18,496.0 19,066.0 1,961.6 2,027.1 
1961fl 17,865.0 18,890.0 2,141.8 

I 
2,000.0 

1962" 17,856.0 19,344.0 2,000.0 2,140.0 

NO'l'E : F or de ta il s on mi ss il es see separa te t ables in this and the miss iles chapte r . 
N.A.- Not a vail able . 
E Estimate. 
•Includes "Aircra ft and R ela ted Procurement" and "Aircra ft and F a ciliti es" until 1960. B egin· 

nin g w ith 1961 "Pro curement of Aircr aft and :Miss il es ." 
"E'Y 1949 Co ns t ru cti on of Aircra ft & I~el a ted Procurement appropri a t ion enacted in FY 1948. 
Sources : 3 , 24 



:MILITARY AVIATION 

TOTAL FEDERAL EXPEN DITURES AND EXPENDITURES FOR MILITARY 

AIRCRAFT AND GUIDED MisSILES 

1922 TO D ATE 

(Dollar F igures in Millions ) 

Total Percent P ercent 
Total National Expendi- Aircraft Aircraft 

Fiscal F ederal Security tures for and Missiles and Missiles 
Year Expendi- Expendi- Aircraft and of Total of National 

tures tnres" Missiles• F ederal Security 

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 fi8 .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 

----

( Continuecl on next page) 
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A E RO SP ACE FACTS AND FIGU R E S, 1961 

( Cont·inu ecl j 1·om n ext page ) 
TOTAL FEDERAL E x PEN DITURES AJ.'I D ExPEN DITU RES F OR :i\1ILI'1'1\RY 

AIRCRAFT AND G U IDED MISSlJ.,ES 

1922 '1'0 D A1.'E 

(Dollar Figures in Millions ) 

Total 
Total 

Expendi-
P er cent P ercent 

National Aircraft Aircraft 
Fiscal F ederal Security tures for and Miss iles and Missiles 
Year E xpendi- Aircraf t and 

tures 
Expendi-

Miss iles~ 
of, Total of National 

tures" F ederal 

1947 39,289 14,769 593 105 
1948 33,791 11,983 703 2.1 
1949 40,057 13,988 1,248 301 
1950 39,617 13,009 1,705 4.3 
1951 44,058 22,444 2,433° 505 

1952 65,408 45,963 5,057° 707 
1953 74,274 50,363 8,434° 1104 
1954 67,772 46,904 9,497° H ,o2 
1955 64,570 40,626 9,4o8· 1406 
1956 66,540 40,641 8,840° 1303 

1957 69,433 43,270 10,502° 1501 
1958 71,936 44,142 11,227. 1506 
1959 80,697 46,426 11,067° 1307 
1960 77,233 45,627 10,277° 1303 
1961E 81,369 46,720 10,176° 1205 
1962E 84,926 48,172 10,279° 12.1 

E E s t im a t e b a sed on 1962 Budge t Amendment d a t ed llfarch 28 , l!l61. 
a I nclud es stockpilin g, :fi1utua l D efense, and A tomi c E ne rgy . 
• Includes rel ated items. 
"Procureme nt nnd P roduction. military fun ction g only . 
S ources: 3 , 16, 17, 2 .t1 

DEPARTM E N T OF D EFEN SE 

Security 

400 
5.9 
809 

13.1 
1008 

11.0 
1607 
2002 
2302 
21.8 

2403 
2504 
2308 
2205 
21.8 
2103 

U N OBLIGATED F uNDS A vA ILABLE F OR PROGU REi\IEw.r, FEBRU ARY 28, 1961 
TOTAL AN D AIRCRA F T 

(Millions of Dollar s ) 

Total 
Aircraft 

Aircraf t as P er cent 
Procurement of Tota l 

Defense Department 0 0 0 0 $11,753 $5,109 4305 
Air F orce 0 0 0 0 0 0 0 0 0 0 0 6,353 3,479 5408 
Navy •••• 0 •• •• • • •• 0 0 3,679 1,537 41.8 
Army 0 •••• • • •• •••• • 1,721 94 5.5 

Source : 17 
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MILITARY AVIATION 

DEPARTMENT OF DEFENSE 
EXPENDITURES FOR PRODUCTION AND PROCUREMENT, TOTAL AND AIRCRAFT 

1951 TO DATE 
(Millions of Dollars) 

Year Ending Total Procurement Aircraft as 
June 30 and Production Aircraft Percent of Total 

1951 $ 3,976 $2,412 
1952 11,478 4,888 
1953 17,297 8,189 
1954 15,957 9,080 
1955 .. 12,838 8,804 

1956 12,227 7,835 
1957 13,488 8,647 
1958 14,083 8,793 
1959 14,409 7,730 
1960 14,312 6,487 

1961E 14,311 6,019 
1962E 14,862 6,104 

E Estimate based on 1962 Budget Amendment dated March 28, 1961. 
Sources: 17, 18 

DEPARTMENT OF DEFENSE 

60.7 
42.2 
47.3 
56.9 
68.6 

64.1 
64.1 
62.4 
53.6 
45.3 

42.1 
41.1 

EXPENDITURES FOR AIRCRAFT PROCUREMENT, BY AGENCY 
1951 TO DATE 

(Millions of Dollars) 

Year Ending Total Defense 
June30 Department Air Force ·Navy 

1951 $2,412 $1,812 $ 594 
1952 4,888 3,633 1,205 
1953 8,189 N.A. N.A. 
1954 9,080 N.A. N.A. 
1955 8,804 N.A. N.A. 

1956 7,835 N.A. N.A. 
1957 8,647 N.A. N.A. 
1958 8,793 N.A. N.A. 
1959 7,730 N.A. N.A. 
1960 6,487 4,629 1,765 

1961E 6,019 4,123 1,755 
J962E 6,104 4,185 1,753 

"Estimate base<! on 1962 Budget Amendment dutcd lllnreh 28, 1961. 
Sources: 17, 18 

Army 

$ 7 
51 

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

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

93 

141 
166 

35 



AEROSPACE FACTS AND FIGURES, 1961 

DEPARTMENT OF DEFENSE 
UNPAID OBLIGATIONS, FEBRUARY 28, 1961 

TOTAL AND AmcRAFT 
( l\fillion Dollars) 

Total Aircraft 
Procurement 

Defense Department .... $15,722 $6,200 
Air Force ....•...... 6,551 3,426 
Navy ............... 7,227 2,625 
Army .............. 1,944 149 

Source: 20 

DEPARTMENT OF DEFENSE 

Aircraft 
as Percent 

of Total 

39.4 
52.3 
36.3 

7.7 

NEW OBLIGATIONAL AVAILABILITY FOR PRODUCTION AND PROCUREMENT, 
TOTAL AND AIRCRAFT 

1951 TO DATE 
(Millions of Dollars) 

Year Ending Total Procurement Aircraft as 

l 
I 

I 
I 

June30 and Production Aircraft Percent of Total1 
I 
I 

1951 $23,114 $ 8,686 37.6 I 
1952 29,536 13,471 45.6 

i 

1953 21,117 13,948 66.1 I 
1954 10,588 5,041 47.6 
1955 7,420 4,922 66.3 

1956 9,795 6,923 70.7 
1957 11,294 6,559 58.1 
1958 10,983 5,945 54.1 
1959" 14,304 6,167 43.1 
1960" 13,105 6,124 46.7 

]961"•E 13,501 fi,293 39.2 
1962"•E 14,969 5,062 3:l.R 

E Estimate based on 1962 Budg"t Amendnwnt <later! Mnrr·h 28, 1 !161. 
11Da.ta are not directly comparable to those for earlier years because of changes in title rlassid 

cations a.nd in funding. 
Sources: 17, 21 

36 



~1ILIT.·\RY A YIATION 

DEPARTJI[EN T OF DEFE::\' SE 

NEW OBLIGATIONAL AVAILABILITY FOR AIRCRAFT PROCUREJ\fENTJ BY AGEN CY 

1951 TO DATE 

(lVIillions of Dollars) 

Year Ending Total Defense 
June 30 Department Air Force Navy 

1951 $8,686 $ 6,247 $2,304 
1952 13,471 10,091 3,335 
1953 13,948 N.A. N.A. 
1954 • 5,041 N.A . N.A. 
1955 4,922 N.A. N.A. 

1956 6,923 N.A. N.A. 
1957 6,559 N.A. N.A. 
1958 5,945 N.A. N.A. 
1959 6,167 N.A. N.A. 
1960 6,124 4,285 1,739 

1961E 5,293 3,562 1,612 
1962" 5,062 3,287 1,586 

E E s timate based on 1 9 62 Budget Amendme nt dated Ma r ch 28 , 1961. 
Sources : 17, 21 

Army 

$135 
44 

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

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

100 

119 
190 
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AEROSPACE FACTS AND FIGURES, 1961 

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

Appm·tionment : 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 th er eof. The 
apportioned amount is the limit to the obligations that may be 
incurred by the agency receiving th e apportionment. 

App1·op1·iation: An act of Congress authorizing an agen cy to incur 
obligations and make payments out of funds held by the Treasury. 

Available [01· 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 [o1· Expenditw·e : 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. 

Expenditures : Payments by cash or check from the 'rreasury to 
liquidate obligations. \Vhen expenditure totals are r eported, re­
funds, etc . are excluded. 

N ew 0 bligational A uthm·ity: Congressional appropriations and 
r ea ppropriations. 

New Obligational Availability: New obligational authority plus 
transfers. 

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

B ecove1·ies of P1·ior Y ear Obligations: Cancellation of obligations 
recorded in previous years without disimbursement of funds. Such 
recoveries increase th e total amount available for obligation in 
current programs if speciflcally r eapportion ed. 

1'ntnsf er: A transaction which withthaws a 11d d t•c reases amonnts 
a vailable for obligation and expenditure from one appwpr iation or 
fund account and ine r case~; differ ent appropriatio11 or fund account. 

Sou rccs : 17 , 24 
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.GUID D MISSILES 

A 
0 

Although manned aircraft r emain the backbone of the Nation 's 
forces in-being and constitutes 59 per cent of current military aerospace 
weapons expenditures, missile spending continues to increase steadily. 
Production of military aircraft will continue to decline due to their 
increasing performance capabilit ies as well as to the steady transition 
of th e missil e for military use and for space exploration. 

vVhile missil es differ in many r espects from conventional aircraft, 
their design, development and production draw upon the same r eservoir 
of scientific and t echni eal knowledge that brought mann ed aircraft to 
th eir present advau ced state. Basicall y, a guided missile is made up of 
the same systems as an airplane: airframe, guidance systent and power 
plant. The principle differ ences are in operational capabilities and 
characteristics. The main similarity between aircraft and missiles is 
that the same laws of aerodynamics govern both . 'rhe aerospace industry 
has laboriously accumulated a storehouse of t echnical knowledge con­
cerning problems and solutions of flight that are being utilized around 
the clock in various missile programs. 

A successful missile program depends upon much more than t echnical 
competence, however. 'l'he r eal keystone is the ability to bring together 
th e infinitely compli cated systems so that th e end r esult is a weapon 
that can p erform a predetermined task but is economically producible. 

One of the knottiest problems continually facing th e aerospace indus-
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AEROSPACE FACTS AND FIGURES, 1961 

try in the r esea.r cb , design and development of missiles is the n eed to 
build the extremely costly and complex f acilities required. For example, 
consider th e single facility r equirements for the production of a gyro 
system for control and guidance of a high p erformance missile. 

This gyro assembly must be produced in a facility which l1as no 
vibration from other plant operations or from street traffic, which is as 
clean as a surgical theater because th e tiniest dust particle could r ender 
it useless, and which is rigidly controll ed as to t emper ature and humidity. 

FUNDS AVAILABLE FOR MISSILE DEVELOPME N'r AND PRODUCTION 
1946 TO DATE 

(Millions of Dollars) 

Of this Total 

Year ALL Intermediate 
Other 

Ending 1\1J:SSILE and Inter-
Surface to 

All 
June 30 PROGRAMS continental 

Surface 
Other 

Ballistic Missiles 
Missiles Missiles 

1946 & 
prior $ 70 - $ 19 $ 51 

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

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

1956 2,270 515 387 1,368 
1957 4,470 1,365 603 2,502 
1958 5,107 2,077 639 2,~91 

1959 6,914 2,960 685 3,269 
1960" 6,634 2,952 509 3,173 
1961'' 6,986 3,448 383 3,155 

NO'!' I' : The figures shown h er e differ from other figures in that th ey include not only the cost 
of procuring miss il es fo r ope ra tional purposes , but a lso in clud e r esearch, de velopm ental and 
ca pita l cos ts invol ve d in brin g ing thi s prog mm to an opera tional s ta tu s . Howe ver , th e fi g ures do 
not in clude milita ry p ay a n d cos ts only indirectl y a ssociated with th e miss iles progra m. 

u P relimin ary , 
~ Projected. 
Source : 17 
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GUIDED MISSILES 

DEPARTJIIE:-;T OF DEFE:-;SE 

NEW OBLIGATIONAL AVAILABILITY FOR PRODUCTION AND PHOCUREJIIENT 

TOTAL AND G u iDED :MisSILES 

Year Ending 
June 30 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

1961E 
1962E 

Estimate 
Sources: 17, 2 1 

1951 TO DATE 

(Mill ions of Dollars) 

Total 
Procurement Guided 

and Missiles 
Production 

$23,114 $ 424 
29,536 468 
21,117 685 
10,588 569 

7,420 234 

9,795 764 
11,294 2,135 
10,983 2,090 
14,304 3,966 
13,105 3,240 

13,501 3,520 
14,969 3,962 

Missiles as 
Percent 
of Total 

1.8 
1.6 
3.2 
5.4 
3.2 

7.8 
18.9 
19.0 
27.7 
24.7 

26.1 
26.5 
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H ere is what the design engineers of a typi cal gyro assembly facility 
had to take into consideration: First, n ew foundations had to be built to 
keep the plant absolutely vibration free ; plumbing and wiring had to be 
arranged so maintenance could be handled from spaces beh,·ecn the 
''clean'' rooms ; t emperature in t he assembly rooms had to be const-ant, 
'vith not more than two degrees variation . In t his room, normally oc­
cupied by four men, the accidental entry of a fifth p erson would cause 
a halt to production because of disruption of the rigid t emperature sys. 
t ern. The interiors of the rooms could have no corners; they had to be 
rounded off to forestall dust collection. Th e m:1ll s and ceilings had to be 
covered with a sp ecial vinyl p lastic whi ch must be wash ed every other 
day. Work benches had to be extended f rom the wall, eliminating leg 
supports, which are potentia l dust col lectors. 

\Vhile t he missile r esear ch and manufacturin g faciliti es dilemma is 
by no means solved , the industry is moving ahead as rapidly as possible. 
In just th e last five years alone, it has spent some $2 billion in th e erec­
tion of plants and laboratories gear ed to the specialized missil e/ space age. 

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

1951 TO DATE 
(Millions of Dollars) 

Year Ending 
TOTAL 

DEFENSE Air Force Navy 
June 30 DEPARTMENT 

1951 $ 424 $ 121 $130 
1952 468 95 119 
1953 685 N .A. N.A. 
1954 569 N .A . N.A. 
1955 234 N .A . N.A. 

1956 764 N .A. N.A. 
1957 2,135 N.A. N .A. 
1958 2,090 N. A. N .A. 
1959 :1,966 N .A. N. A. 
] 900 :1 ,240 2,-l(i(i :182 

] 001'~ 3,520 2,(il:) :)!)::! 
1962" 3,962 2,792 633 

B E s timate based on 1!162 Bttd get Amendment d a ted Mnrch 28, l !l6 1. 
Sources : 17, 21 
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Army 

$173 
253 

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

N.A. 
N.A. 
N.A. 
N.A . 
:1!12 
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GUIDED MISSILES 

DEPARTMENT OF DEFENSE 

U:\OBfJ fGA 'l'ED l <' U)I DS AVAJL,\B[,E FOR PROCURE:\IE:\'1', FEBRUARY 28, 1961 
TOTAL AN D G UIDED M ISSILES 

(Millions of Dollars ) 

Total Guided niissiles 
Procurement 

Defense Department .... $11,753 $1,984 
Air Force .. . .. . ..... 6,353 1,242 
Navy • • •••• 0 0 ••• •• 0 0 3,679 383 
Army •• • • • ••••••• • 0 1,721 358 

Source : 20 

DEPARThlEN 1' OF DEFENSE 

U N PAID OnrJIGA'l'IOKS, F EBR UARY 28, 1961 
TOTAL AND GUIDED MISSILES 

(Millions of Dollars) 

Total Guided Missiles 
Procurement 

Defense Department .... $15,721 $3,646 
Air Force . . .. . ...... 6,551 2,032 
Navy ... .. .. .. . . . .. . 7,227 913 
Army 0 0 0 . 0 •• ••• •• •• 1,944 700 

Som·ce : 20 

Missiles as 
P ercent 
of Tota l 

16.9 
19.5 
10.4 
20.8 

l\Iissiles as 
Percent 
of Total 

23.2 
31.0 
12.6 
36.0 
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DBP.ARTllfENT OF DEFEN SE 

ExPEN DITURES FOR PROCURE]I[EN T .AN D PRODUCTION 

TOT.AL .A N D G u iDED lVITssrLES 

1951 •ro D \TE 1 . 
(Millions of Dollars ) 

Total Guided 
Year Ending Procurement Guided Missiles as 

June 30 and Missiles 
Production 

1951 $ 3,976 $ 21 
1952 11,478 169 
1953 17,297 245 
1954 15,957 417 
1955 12,838 604 

1956 12,227 1,005 
1957 13,488 1,855 
1958 14,083 2,434 
1959 14,409 3,337 
1960 14,312 3,790 

1961El 14,311 4,157 
1962El 14,862 4,175 

1' E stima te based on 1962 B ud get Amendme n t dated March 2 8 , 1961. 
Source : 20 

Percent 
of Total 

0.5 
1 .5 
1.4 
2.6 
4.7 

8.2 
13.8 
17.3 
23.2 
26.5 

29.0 
28.1 



GUIDED MISSILES 

Gztided Missiles P1·ocm·ement: 

Work on the four main strategic ballistic missile systems will be 
continued at high level. Atlas funds (for 13 squadrons) will be consid­
erably less. Funds for Titan will be about the same as in 1961. Funding 
for Minuteman will be sharply increased. Polaris program funds are 
about double that of the 1961level. Additional funding will be provided 
for the Hound Dog air-to-surface missile. No new funding is provided 
for Bomarc, and Nike-Hercules funding in 1962 will complete financing 
of that program. Funding is provided for more than 1000 Terrier, 
Tartar and Talos missiles. Also provided are funds for several thousand 
Sparrow III, Sidewinder and Falcon missiles. Also funded are a con­
siderable number of Hawk and Redeye missiles, as are a wide variety of 
other missiles for use in support of the ground forces, such as Bullpup 
for both Air Force and Navy. First procurement funds for production 
quantities of Pershing will be provided and an appreciable number of 
Sergeant missiles also are funded. Purchase of improved Honest John . ,~:, 

and Little John rockets will largely complete programs for these weapons. 
A substantial increment of Davy Crockett nuclear rockets, as well as 
improved guided anti-tank missiles, also will be purchased. 

DEPARTl'.IENT OF DEFENSE 
EXPENDITURES FOR GUIDED MISSILE PROCUREMENT, BY AGENCY 

1951 TO DATE 
(Millions of Dollars) 

Year Ending 
TOTAL 

DEFENSE Air Force Navy 
June30 DEPARTMENT 

1951 $ 21 $ 16 $ 5 
1952 169 66 56 
1953 245 N.A. N.A. 
1954 417 N.A. N.A. 
1955 604 N.A. N.A. 

1956 1,005 N.A. N.A. 
1957 1,855 N.A. N.A. 
1958 2,434 N.A. N.A. 
1959 3,337 N.A. N.A. 
1960 3,790 2,785 423 

19618 4,157 3,283 428 

19628 4,175 3,126 510 

E Estimate based on 1962 Budget Amendment date<l March 28, 1961. 
Source: 20 

Army 

-
$ 46 
N.A. 
N.A. 
N.A. 

N.A. 
N.A. 
N.A. 
N.A. 
583 

446 
539 
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AEROSPACE FACTS AND FIGURES, 19Gl 

Jlfajo1· Research and D evelopment Effm·t: 

Research, development, t est and evaluation of missiles and r elated 
equipment continues to constitute a major portion of R,D ,T&E, although 
at a lower level than in 1961. One quarter billion dollars is provided for 
Nike-Zeus. Substantial funds are a lso provided for P ershing, Mauler, a 
longer range version of the Polaris, th e Sky Bolt , Bullpup, and a new 
highly mobile surface-to-surface missile to support battle groups in the 
combat area. Military space and satellite development increases in 
importance, with substantial funds provided for d evelopment of M idas, 
Samos, Advent and 'l'ransit. 

GUIDED J\IIISSJLES, EMPLOYMEN'l' BY :MAJOR IKDUSTRIES 
October 1959 

Per Cent 
Number of Missile Per Cent Change from 

Industry Title Establish- Employment of October 
ments (Thousands) U.S. Total 1958" 

TOTAI.r-ALTJ I NDUSTRIES 363 396.3 100 +16 

Aircraft and Parts 118 125.9 32 + 7 
Ordnance and 

Accessoriesb 33 100.5 25 +23 
E lectrical Machinery, etc. 82 87.0 22 + 24 
Miscellaneous Business 

Services 21 18A: 5 + 32 
Professional and 

Scientific 
Instruments, etc. 221 17.7 4 +14 

Fed eral Government 16 18.6 5 + 6 
Machinery (except 

E lectrical) 24 5.1 1 0 
All Others 47 23.1 6 N.A. 

N.A.- Not avr il abl e. 
a Per cent chapge b ased on esta bli shments reporting in both year s. 
bIn this catego ,·y are li s te d p la nts whose m a ,ior product does not fa ll into a ny other industry , 

1\fnny of these p'lants a re o wn ed or op erated by ai1·c raft compani es . 
Source : 32 
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GUIDED MISSI LES 

G u iDED 1\Ir sSLLESJ EMPLOYME~'.r r " SELECTED L ABOR :ti'LillKETS 

October 1959 

Missile P er Cent Area Missile as 

:\umber of E mp loy- Change Total P er Cent 
Ar ea of Establish- ment f rom Employ- of 

E mployment ments (Thou- October ment Total 

sands ) 1958' (Thou- E mploy-
sands) ment 

T OTAL--UK JTED STATES 363 396.3 + 16 16,197 2.4 

Total-selected a reas 162. 183.1 +15 3,383 5.4 
Los Angeles-

Long Beach, Cal. 82 95.1 + 6 785 12.1 
Sa n Diego, Cal. 9 }8.6 + 50 74 25.2 
San J ose, Cal. 6 16.9 + '19 64 26.6 
P hilacl el phia, P a. 17 1±.3 + 39 533 2.7 
B oston, Mass. 12 8.9 + 2 298 3.0 
New York , N. Y . 21 8.9 - 21 1,172 .8 
S t. Louis, Mo. 5 8.0 +63 263 3.0 
Baltimor e, Mel . 7 6.8 + 28 169 4.0 
Morristown-

Dover , N . J. 3 5.6 +25 25 22.8 
8 Other Areas• N .A. 75.0 + 2.3 N.A. N.A. 

a Percent ch an ge based on es tabli shm en ts reportin g in both years . 
b Sacramento, Ca l. ; D en ver, Colo .; O rl a ndo , P in.; Lawrence , 1\Iass .; 1\tinneapoli s , M inn. ; 

Winston·Sa lem, N . C. ; Seattle, W ash . ; and :Milw aukee, \ Vis. each e mploy 5 ,000 or more em­
ployees w ith n tota l missil e e mp!o;,nen t of 7 5, 000. Data on D etr oit , Mich ., n ot nvail nble. 

S ou r ce : 32 
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AEROSPACE FACTS AND FIGURES, 1961 

U. S. MISSILE & RocKET PROGRAM 

Propulsion 
Systems Manu-

I Project Service Contractor facturer Type Status 

Air-to-Air 

FALCON Air Force Hughes Thiokol Solid Operational 
GENIE Air Force Douglas Aero jet Unguided Operational 

General Rocket 
SIDEWINDER Navy/AF GE/Philco Navy Solid Operational 
SPARROW III Navy Raytheon Aero jet Solid Operational 
ZUNI* Navy Navy - - Development 

Surface-to-Surf ace 

ATLAS Air Force Convair Rocketdyne Liquid Operational 
MACE Air Force Martin Thiokol/ Turbojet Operationai 

Allison 
.MATADOR Air Force Martin Thiokol/ Turbojet Operational 

(for W. Allison 
Germany) 

MINUTEMAN Air Force Boeing Thiokol/ Solid Development 
Aero jet/ 
Hercules 

SLAM Air Force Chance Marquardt Nuclear Study 
Vought Ramjet 

THOR Air Force Douglas Rocketdyne Liquid Operational 
TITAN Air Force Martin Aero jet Liquid Operational 

(mid 1961) 
CORPORAL Army Firestone Ryan Liquid Operational 
DAVY Army Army - Solid Development 

CROCKETT 
HONEST Army Douglas/ Hercules Solid Operational 

JOHN Emerson 
Electric 

JUPITER Army Chrysler Rocketdyne Liquid Operational 
LACROSSE Army Martin Thiokol Solid Operational 
LITTLE JOHN Army Sperry Hercules Solid Operational 
LoBBER Army Convair - Solid Study 
MISSILE "A" Army Army - Solid Study 
PERSHING Army Martin Thiokol Solid Operational 

(late 1961) 
REDSTONE Army Chrysler Rocketdyne Liquid Operational 
SERGEANT Army Sperry Thiokol Solid Production 
SS-10-11 Army Nord - - Operational 

(Fram·e) 
G.E. (U.S.) 

SHILLEUAGH Army Aeronutronics - Solid Development 
COBRA USMC Daystrom - Solid Evaluation 

* Air-to-Air and Air-to-Surface. 
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GUIDED MISSILES 

U. S. MisSILE & RocKET PROGRAM-Continued 

Propulsion 
Systems Manu-

Project Service Contractor facturer Type Status 

POLARIS Navy Lockheed Aero jet Solid Operational 
General 

REGULUS I Navy Chance Allison Turbojet Operational 
Vought 

SUBROC Navy Goodyear Thiokol Solid Development 

Air-to-Surf ace 

HOUND DOG Air Force North Pratt& Turbojet Operational 
American Whitney 

SKYBOLT Air Force Douglas Aerojet Solid Development 
<Jenera} 

WAGTAIL Air Force Minneapolis- - Solid Development 
Honeywell 

BULLPUP Navy/AF Martin Hercules/ Solid/ Operational 
Thiokol Prepkgd. 

ARM Navy No Contract Navy Solid Development 

Surface-to-Air 

BOMARCA Air Force Boeing Aerojet/ Liquid Operational 
Marquardt 

BOMARCB Air Force Boeing Thiokol/ Solid Development 
Marquardt 

FABMDS Army -- - - Study 
(Mobile 
Anti 
Missile) 

HAWK Army Raytheon Aerojet Solid Operational 
General 

MAULER Army Convair Grand Solid Development 
Central 

NIKE-AJAX Army Western Aero jet Liquid Operational 
Electric 

NIKE- Army Western Hercules/ Solid Operational 
HERCULES Electric Thiokol 

NIKE-ZEUS Army Western Thiokol Solid Development 
Electric 

TALOS Navy Bendix Hercules/ Solid/ Operational 
McDonnell Ramjet 

REDEYE Army Convair Atlantic Solid Development 
Research 

'l'ARTAR Navy Convair Aero jet Solid Operational 
General 

TERRIER Navy Convair Hercules Solid Operational 
(advanced) 

TYPHON Navy APL - Ramjet/ Development 
Solid 

( Contirvued on nea:t page) 49 



GUIDED MISSILES 

U. S. :MISSILE & ROCK E'.r PROGRA:O.l-Contimt ecl 

Systems 
Proj ect Ser vice Contractor 

Surface-to-Undct·wa ter 

ALFA Navy Navy/Avco 
Asnoc Navy Minneapoli s-

Honeywell 
SuBnoc'" Navy Goodyear 
TERNE Navy" '" Kongsberg 

Vap enf abrikk 
& Arm a 

Underwater-to-Undcrwa tcr 

I Navy I Westinghouse I 
Miscellaneous T ypes 

Q U AIL Air Force l\IeDonnell 
(bomber 
decoy ) 

LA"'iV Army No Contract 
M-55 Army Norris/ 

(Poison Thermador 
Gas 
Rocket) 

SEMPER Marines No Contract 
L ULU Navy Navy/ 

(Nuclear General Mills 
Depth 
Charge ) 

* Also U nd erwa.te r-to -Und erwater. 
** Purchas in g from N orway . 
Source : 17 
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Propulsion 
Manu-

facturer 

-
-

Tbiokol 
-

Genera l 
E lectric 

-
-

-
-

I Type 

I Solid 

Solid 
-

IA SW 

J et 

-
-

-
-

~ 
~ 

Status 

Opera tional 
Operational 

Development 
Study 

I Development 

Operational 

Study 
Operational 

Development 
Operational 



DRONES I N PRODUCTION OR D EVELOPMENT 

Na me and Airframe Power 
Designation Service Prime Plant Guidance 

KDB-1 Navy/Army Beech Beech McCulloch Babcock & 
Summers 

XKD2B-1 Navy Beech Beech Rocket-
dyne -

KD2R-5 Navy Radioplane Radio plane McCulloch -
DSN-3 Navy Gyroclyne Gyrodyn e Boeing -
OQ-19B,D Army/ Racliopla.ne Radio plane McCulloch Babcock 

USAF 
Q-2C USAF Ryan Ryan Conti- Lear 

nental 
SD-2 Army Rheem Aero j et Lycoming Sperry 

Rand 
SD-5 Army Fair child Fairchild Pratt & 

W11itney 
RP-76 Anny R,adioplane Radioplanc Aeroj et Radioplnne 
"Roadrunner", 
"Redhead" Army North North Marquan1 t Babcock 

American American 

Source: 17 
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SPACE PROGRAM 8 . . 
~ 

During the latter part of 1960 and the early part of 1961, the United 
States space programs moved at an accelerated rate. The preparatory 
st eps of th e previous two years of the American Space Age began to pay 
dividends. Successful space launchings were more frequent and the ratio 
of success was also higher as equipment improved in reliability. 

In the year following April 1, 1960, the United States successfully 
launched 20 earth satellites, bringing to 40 the number of successful 
spacecraft launched since January 31, 1958, when Explorer I went into 
orbit. 

The most spectac ula r success of the American year occurred on May 
5, 1961, when the first U . S. astronaut, Commander Alan B. Shepard, was 
thrust 115 miles into space in a capsule named "F1·eedorn 7." The flight 
was a suborbital phase of Proj ect Mercury, a preliminary to orbital mis­
sions scheduled for late 1961. Shepard had been preceded into space by 
a Soviet "cosmonaut" Yuri Gagarin, who made the first manned space 
flight, a single orbit, on April 12, 1961, in a spacecraft called "Vostok." 

'rhe major U . S. experim ent in unmanned spaceflight was the first re­
cover y of any object from earth orbit. 'rhe obj ect was a capsule ejected 
from th e Discover er XIII satellite, r ecovered on August 11, 1960. The 
U. S . also launched a number of different types of satellites in experi­
ments con cerning meteorological, navigation, communication, surveillance 
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and early warning spacecraft. 
From the standpoint of the aerospace industry's responsibilities, 

manufacture of space hardware was rapidly becoming a more important 
factor. 'l'he industry -vvas building the space hardware for both the 
civilian and miltary space exploration programs, including rocket power 
plants and booster systems, space satellites and capsules, guidance and 
control equipment, telemetry and tracking equipment, ground support 
equipment, instrumentation and oth~r components. Industry was also 
extensively engaged in research and development of future space systems. 

As a proportion of the total workload, space equipment continued 
to rank third behind aircraft and missiles, but the intensified launching 
schedule and preparatory work for later programs combined to provide 
a significant increase in the man-hours and facilities devoted to space 
r esearch and production in the industry. 

Although th e United States lagged in the spectacular areas of space 
exploration, its diversified, broad-approach program offer ed promising 
results for the future. Some indication of the diversity of the U. S. 
program, which includes a number of experiments not attempted by the 
Soviet Union, is contained in a brief r eview of the American launches 
in th.e year preceding publication of this volume : 

Communications satellites: 'l'he National Aeronautics and Space 
Administ ration conducted two experiments in the use of satellites as 
r elay points for conmmnications. 'l'he first, Echo I , launched on August 
12, 1960, was a communicat ion satellite of the passive variety. Messages 
were transmitted from one point on the surface of the earth to another 

I 
II 
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AEROSPACE F ACT S AN D FIGURES, 1961 

NATIONAL AERONAUTI CS AND SPACE ADMINISTRATION 
E XPENDI'l'URES FOR R ESEARCH AN D DEVELOPME K'£ 

1953 TO D ATE 

Year 
Ending 
June 30 

1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961E 
1962" 

E E stimate. 
S ource : 24 

(Millions of D ollars ) 

Conduct of 
ToTAL Research and 

Development 

$ 78.6 $49.5 
89.5 47.6 
73.8 43.4 
71.1 50.5 
76.0 55.2 
89.2 72.0 

145.5 114.7 
401.0 346.7 
770.0 678.0 
965.0 834.0 

Increase in 
Research and 
Development 

P lant 

$29.1 
41.9 
30.4 
20.6 
20.8 
17.2 
30.8 
54.3 
92.0 

131.0 

~ 

by ' 'bouncing' ' signals off the satellite. Echo I was also important fron1 
the prestige standpoint because it was the first sa tellite which could b 
seen by the human eye unaided by optical devices. The satellite was ~ 
100-foo t plastic balloo n coated with aluminum to r eflect sunlight for 
visibility on earth. 

Courier 1B was a delayed-repeater, or active communications satellit 
·which could r eceive, stor e and re-transmit messages . It had five miniatur 
tape r ecorder s, four for t eletype messages and one for voice, upon whi 
messages from one point wer e r ecorded for later broadcast to anoth r 
point. Courier 1B went into orbit on October 4, 1960. 

Met eorolog·ical satellites : The employment of th e earth satellite as a 
aid t o improved weather f orecasting was test ed twice during the y ea..r 
with Tiros I, launched into orbit on April 1, 1960, and Tiros II, whi l 
went into space on November 23, 1960. 'l'he satellites contained t elevisio 
camer as that took thousands of photos of the earth's cloud cover an 
relayed them back to ear th for analysis. Tiros I , the more successful o1 
the t wo launch es, took 22,952 photos in 78 days, and more than 60 
of t he photos wer e of good quality , u seful to meteorological r esearch 

'l'be Tiros launch es wer e also NASA proj ects. 
Navigation satellites : U nder Navy cognizan ce, three experimen t · 

wer e made d urin g t he year on navi gation satellites, desig ned to provid, 
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... 
a more precise system of navigation for surface ships, submarines and 
aircraft through the use of the earth satelli te. Transit 1B was launched 
April 13, 1960. 'rransit 2A on June 22, 1960, aud 'l'ransit 3B on 
February 21, 1961. 'l'he latter two satellites wer e uniqu e in t hat t hey 
rarriecl secondary satelli tes designed for other experiments, chiefly solar 
radiation tests. On the Transit 2A test, both satellites were placed in 
orbit. On Trans it 3B, t he "piggyback" satellite, called Lofti, failed to 
separate but wen:t into orbit with the Transit p ackage. 

E arly warning and surveillance satellites : Two proj ects of military 
in~portance were among the year's successful launches. The first was 
Midas II (Missile Defense Alarm System). Placed in orbit on :May 24, 
1960, Midas II was equipped with infrar ed sensors designed to pick u p 
enemy missiles launches and r eport them back to earth. 

An allied type of satellite was Samos II, launching into orbit on 
.Tanuary 31, 1961, th e third anniversary of t he :first American earth­
orbitin g satelli te. Samos II was a prototype of a sparr ~nrvr ill a n ce sys­
tem , in which photog ra.pltie satellites wonlrl observe amlreport on global 
mi lit ary activities. 

Both programs were und er the j nrisd iction of th e Air Force. 
In addition to the above programs, which were exp eriments in poten­

ti al application of the satellite, the U. S. laun ched a number of space· 
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AEROSPACE FACTS AND FIGURES, 1961 l 
NATIONAL AERONAUTICAL AND SPACE ADMINISTRATION 

OBLIGATIONS 

FISCAL YEARS 1960, 1961, 1962 
(Millions of Dollars) 

1960 
Actual 

1961 1962 
Estimate Esti111nte 

--------------------------------1---------l-----------------
TOTAL •••••••••••••••••••••••••••••••• 

Salaries and expensesa ................ . 
Research and Development, Total& ...... . 

I. Aeronautical and space research : 
a) Aerodynamics & environmental 

physics ...................... . 
b) Propulsion & energy conversion .. 
c) Structures ................... . 
d) Materials .................... . 
e) Life sciences ................. . 
f) Special studies •............... 

2. Space :flight programs 
a) Scientific investigations in space . 
b) Satellite applications .......... . 
c) Manned space :flight ........•... 
d) Launch operations ... : ........ . 
e) Tracking and data acquisition .. . 

3. Space vehicle & supporting 
development 

a) Vehicle systems ............... . 
b) Propulsion technology ......... . 
c) Other development ............ . 

4. Program direction ............... . 
5. Obligations for prior year costs ....• 

Construction and Equipment• ......... . 

a The Budget, 1962, p. 177. 
b The Budget, 1962, v. 178. 
• The Budget, 1962, p. 180. 
Source: 24 

$567.0 

104.4 
367.9 

6.1 
4.1 
1.2 
1.4 

0.1 

73.8 
7.2 

69.0 
0.5 

10.3 

97.9 
27.7 

2.7 
1.0 

64.9 
94.7 

$965.3 

177.3 
624.4 

9.8 
7.5 
2.3 
2.9 
1.0 
0.1 

127.7 
18.9 

122.6 
5.1 

28.4 

167.8 
65.1 
16.1 

2.0 
47.1 

163.6 

$1,11-1.9 

193.4 
820.0 

13.5 
11.7 

4.2 
5.4 
6.0 
0.2 

154.8 
62.1 
82.5 
10.3 
41.3 

204.8 
82.1 
23.8 

3.0 
114.3 

101.5 

I 
I 

I 
I 

craft in scientific experiments. The most successful of these programs. 
was the Air Force's Discoverer program, designed to achieve short-life 
orbits primarily for purposes of recovering capsules from orbit. Ten of. 
15 Discoverer launches were successful during the period April 15, 1960, 
to April 15, 1961. The most important was Discoverer XIII, launched 
August 10, 1960. A capsule ejected from Discoverer XIII the following 1 

day was successfully recovered in the Pacific Ocean, the :first recovery 
of any object from space orbit. Later in 1960, three more capsules were 
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recovered; on these occasions the capsules ·were caught in mid-air by 
USA.F Aircraft. 1\Iid-air r econries \Yere made with Discoverer XIV 
(August 19, 1961 ); DiscoYercr XVII (Nonmber 12, 1960 ); and Dis­
coverer XV lll (December 7, 1960 ) . 

Another aehieYent eut of note during the year \Yas t he most distant 
transmission of radi o signals fro m space, aecomplished by the space 
probe Pioneer V . In Ap ril , 1060, Pioneer V was more th<tu 22,500,000 
miles from ea rth in a sola r orbit (having escaped ea rth 's graYity to 
orbit t he sun for a u estimated 100,000 yea rs) and still sending radio 
signals back to earth. NA.SA provided project direction for Pioneer V. 

'l'hree more satelli tes of t he Explorer series \Yere launched during 
th e year. Explorer VIII co ntained instrumentation for an investigation 
of the ionosphere. It \ras placed in orbit on ..1\onmber 3, 1960. It \ras 
followed by Explorer IX, \rhi eh inj ected an inflatable sphere into orbit 
to determine the deusity of the atmosphere. Explorer IX went into 
orbit on February 16, 1961. It was a notable launch in t hat it was the 
first t ime an all-solid fuel launching vehicle \Yas employed as a booster 
(the vehicle was the four-stage Scout). 'l'he last launch during the year 
preceding publication of this volume was that of Explorer X, which went 
into orbit on March 25, 1961. Explorer X was designed to investigate the 
shape of the ionospher~ and r esults had not been recorded by press time. 
Proj ect direction fo r all three Explorer s was supplied by NASA. 
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Year 

1958 
1958 
1958 
1959 
1959 
1959 
1959 
1959 
1959 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1960 
1961 
1961 
1961 
1961 
1961 
1961 
1961 
1961 
1961 
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SPACE PROGRAM 
OBJECTS IN ORBIT 

As OF APRIL 11, 1961 
UNITED STATES AND RussiAN LAUNCHINGS 

Object Code Name Source 

Alpha Explorer I us 
Beta 1 Rocket Body us 
Beta 2 Vanguard I us 
Alpha 1 Vanguard II us 
Alpha 2 Rocket Body us 
Delta Explorer VI us 
Eta Vanguard III us 
Iota 1 Explorer VII us 
Iota 2 Rocket Body us 
Alpha Pioneer V us 
Beta 1 Rocket Body us 
Beta 2 Tiros I us 
Gamma 1 Rocket Body us 
Gamma 2 Transit 1B us 
Gamma 4 None us 
Epsilon 1 Sputnik IV USSR 
Epsilon 3 None USSR 
Epsilon 4 None USSR 
Zeta 1 Midas II us 
Eta 1 Transit 2A us 
Eta 2 Greb us 
Eta 3 Rocket Body us 
Iota 1 Echo I us 
Iota 2 Rocket Body us 
Iota 3 Metal Object us 
Iota 4 Metal Object us 
Iota 5 Metal Object us 
Nu 1 Courier 1B us 
Nu 2 Rocket Body us 
Xi1 Explorer VIII us 
Xi 2 Rocket Body us 
Xi 3 None us 
Pi 1 Tiros II us 
Pi 2 Rocket Body us 
Pi 4 None us 
Alpha 1 Samos II us 
Alpha 2 Metal Object us 
Gamma 1 Venus Probe USSR 
Delta 1 Explorer IX us 
Delta 2 Rocket Body us 
Delta 3 None us 
Delta 4 None us 
Epsilon 1 Discoverer XX us 
Epsilon 3 None us 

Launeh 

1 Feb 58 
17 Mar 58 
17 Mar 58 
17 Feb 59 
17 Feb 59 

7 Aug 59 
18 Sep 59 
13 Oct 59 
13 Oct 59 
11 Mar 60 
1 Apr 60 
1 Apr 60 

13 Apr 60 
13 Apr 60 
13 Apr 60 
15 May 60 
15 May 60 
15 May 60 
24 May 60 
22 Jun 60 
22 Jun 60 
22 Jun 60 
12 Aug 60 
12 Aug 60 
12 Aug 60 
12 Aug 60 
12 Aug 60 

4 Oct 60 
4 Oct 60 
3 Nov 60 
3 Nov 60 
3 Nov 60 

23 Nov 60 
23 Nov 60 
23 Nov 60 
31 Jan 61 
31 Jan 61 
12 Feb 61 
16 Feb 61 
16 Feb 61 
16 Feb 61 
16 Feb 61 
17 Feb 61 
17 Feb 61 



SPACE PROGRAM 

On.TECTS IX ORBIT--Continued 

Year Objeet Code Name Source Launch 

1961 Epsilon 4 None us 17 Feb 61 
1961 Zeta Discoverer XXI us 18 Feb 61 
1961 Kappa Explorer X us 25 Mar 61 
1961 Lambda 1 Discoverer XXIII us 8 Apr 61 
1961 Lambda 2 Capsule us 8 Apr 61 
1961 Lambda 3 None us 8 Apr 61 
1961 Nu 1 E~-plorer XI us 27 Apr 61 

Sources: 17, 36 

DECAYED OBJECTS 

Year Object Code Name Source Launch Down 
--
1957 Alpha 1 Rocket Body USSR 4 Oct 57 1 Dec 1957 
1957 Alpha 2 Sputnik I USSR 4 Oct 57 Jan 1958 
1957 Beta Sputnik II USSR 3 Nov 57 14 Apr 1958 
1958 Gamma Explorer III us 26 Mar 58 28 Jun 1958 
1958 Delta 1 Rocket Body USSR 15 1\Iay 58 3 Dec 1959 
1958 Delta 2 Sputnik III USSR 15 1\iay 58 6 Apr 1960 
1958 Epsilon 2 Explorer IV us 26 Jul 58 23 Oct 1959 
1958 Zeta Atlas us 18 Dec 58 21 Jan 1959 
1959 Beta Discoverer I us 28 Feb 59 Mar 1959 
1959 Gamma Discoverer II us 13 Apr 59 26 Apr 1959 
1959 Epsilon 1 Discoverer V us 13 Aug 59 28 Sep 1959 
1959 Zeta Discoverer VI us 19 Aug 59 20 Oct 1959 
1959 Kappa Discoverer VII us 7 Nov 59 26 Nov 1959 
1959 Lambda Discoverer VIII us 20 Nov 59 8 Mar 1960 
1960 Delta Discoverer XI us 15 Apr 60 26 Apr 1960 
1960 Sigma Discoverer XVIII us 7 Dec 60 2 Apr 1961 
1961 Epsilon 2 None us 17 Fl'b 61 30 Mar-

2 Apr 1961 
1961 Bta Tram;it :m & Lofti us 22 FPh 61 ilO Mar 1961 
1961 l\Iu 1 Vm;tok USSR 12 Apr 61 12 Apr 19<W 
1961 l\fu 2 HO!·kPt Bolly USSR 12 Apr 61 16 Apr 1961 

a USSR announ•·ed succex•ful re-eutt·y nnd recu\'ery of a manned spucc \'chicle. 
Sources: 17, 36 
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The composite of the aerospace industry is changing from one pri­
marily geared to production to an accelerated emphasis on research , 
development and t esting . 

The degTee of this r eorientation is clearly evident. F or example, in 
the fi scal year 1962 budget , almost *600 million of military R&D f nnds 
wi ll be used fo r space-oriented systems, development and r elated appli ed 
r esearch. Add ing to th is, the fu nds r equested by th e National A ero­
nautics and Space Administration, t he total planned allocations exceed 
$1.5 billion. 

Basic r esearch and development programs too, embrace virtually 
th e entir e spectrum of the scien ces . To keep abreast of th e giant strides 
our aerospace sciences have made, t he industry has had to finan ce 
several billion doll ars worth of n e'v facilities in the past f ew y ears. 
Although this seems to be p ar adoxical wh en considering t he fact that 
the industry today has a lar ge amount of excess floor space, actuall y it 
is cheaper in many cases to bnild a n ew facili ty th a n to conv r. r t an C'x ist ­
in ~ on e to the precise n erds of sprt· ial izrd r rscarcl1. 

Tn t l1i s r rga rd , it is rst imal r d Jlwt tlw arr ospace indnstr y in HlG..J., 
will r r q nir c~ on ly abo 11 t on r -fourtl1 of t li r floor spac·c it nsrc1 a f c·\\· 
~' C·· <u·s ago . P er sonnel reqniremr nts, both in number· and type, ar e follow­
mg a simil ar pattern. rrechnical p ersonnel in vVorld vVar II made up 
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about 20 per cent of the total work force; today technical personnel 
accounts for about 65 per cent. 

One of the knottiest problems facing all facets of the manufacturing 
industry is the virtually perfect degree of reliability required com­
ponents and accessories in today's aircraft, missiles, spacecraft and their 
propulsion systems. The malfunction of a single item which may cost 
less than a quarter of a dollar to produce could easily cause a multi­
million dollar missile to abort. 

FEDERAL EXPENDITURES FOR RESEARCH AND DEVELOPMENT 

(Millions of Dollars) 

Year Major 
Ending TOTAL National Other 
June 30 Security 

1940 $ 74 $ 26 $ 48 
1941 6 198 144 54 
1942 280 211 69 
1943 602 472 130 
1944 1,377 1,178 199 

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

1950 1,080 871 209 
1951 1,298 1,063 235 
1952 1,815 1,565 250 
1953 3,101 2,832 269 
1954 3,148 2,868 280 

1955 3,268 2,979 289 
1956 3,435 3,104 332 
1957 4,460 4,027 433 
1958 4,985 4,463 523 
1959 5,792 5,048 744 

1960 7,742 6,639 1,103 
1961lll 8,672 7,059 1,613 
1962lll 9,443 7,426 2,016 

Jo: JiJRtimote. 
NOTE: Beginning with 1953, thl'! figures iuc·hule nmnunts for the r<••enrc·h, cle\"Pinpment, test 

and evaluation BllPropriutious; the amounts separutely identified for clevPiotJm~>nt, test ancl 
evaluation in the procurement RJlpt·opriations; and the amounts direc·tly in support of research, 
development, test and evaluution in the military construction, shipbuilding, uncl military }let·son· 
ncl apJJroprintions. Rcseurch unci development facilities nre nlso included. 

Source: 24 

61 



AEROSPACE FACTS AND FIGURES, 1961 

The exciting challenge of research and development leading to the 
manufacture of space exploration devices has not, neverth eless, obscured 
the great task ahead in aeronauti cs r esear ch and development. T he air­
breathing engine is far from reacl1ing its ultimate development. Bound­
ary layer control and other new developments dealing with aerodynam ics 
are hotly pursued items of r esearch by the industry. VTOL and STOL 
designers ar e still pursuing the elusive answer to the probl em that trou­
bled the Wright Brothers-more power and less weight. Ther e are in­
numerable areas in th e fi eld of aeronauti cs r esear ch that are r eceiving 
urgent and detailed exploration. 

Aerospace companies have unique capabilities to r esear ch, design and 
build r eliable vehicles and their power plants to meet Government speci­
fi cations, that are based on unproven theories, materials that are untried 

DEPARTMENT OF DEicENSE-Mrr,rTARY F UNCTIOJ\S 
TOTAL EXPENDITURES, BY APPROPRIATION GROUP 

FISCAL YEL\RS 1953-1962 
(Mill ions of Dollrtrs ) 

FY FY FY FY 
1953 1954 1955 1956 

Military Personnel • • ••• • 0. 0 • • • 0. 12,179 11,643 11,403 11,.582 

Operation and Maintenance . .. ... . 10,028 9,162 7,931 8,400 

Procurement • •• • • • • • • • •••• •• 0 •• 17,297 15,957 12,838 12,227 
Aircraft ••• 0 • • • • 0 •••••••• 0 •• • 8,189 9,080 8,804 7,835 
Missiles • • ••••••••• • •• • 0 • • •• • • 245 417 604 1,005 
Ships ........ . ........ .. ..... 920 905 944 858 
Astronautics ..... . .... . ..... .. - - - -
Ordnance, Vehicles, & Related 

equipment . .. . . ... . .. . . .. .. . 4,686 3,334 1,191 1,260 
E lectronics and Communications . 937 700 441 660 
Other Equipment . . .... ... . . .. . 2,320 1,521 854 608 

RESEARCH, DEVELOPMENT, 
TEST & EVALUATION .. . . 2,148 2,187 2,261 2,101 

Military Construction, lVfn nage nwnt 
Funds, and Aclj ustllle ll t. · .. . .. 1,957 1,386 1,0!19 J ,LJ80 

TOTAL F:XPENDl~.'UHES •. . ....... . . 4:i,6] 1 40,336 35,532 25,791 

( Conti?Vued on next page ) 
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and methods that are unknown at the start of the project. This capabil­
ity has been demonstrated many times in the past in the case of orbiting 
satellites and in the case of specialized aircraft. 

These capabilities require the highest order of industrial know-how. 
Aerospace companies are in the forefront of industrial management tech­
niques which enable people to function at the most advanced frontiers 
of :science and to translate the work of laboratories into reliable operating 
aerospace products. 

DEPARTMENT OF DEFENSE-MILITARY FUNCTIONS 
TOTAL EXPENDITURES, BY APPROPRIATION GROUPS 

FISCAL YEARS 1953-1962 
(Millions of Dollars) 

~ FY FY FY FY 
1958 1959 1960 1961 

Military Personnel .............. 11,611 11,801 11,738 12,253 

Operation and Maintenance ....... 9,761 10,378 10,223 10,437 

Procurement ................... 14,083 14,409 14,312 13,311 
Aircraft ..................... 8,793 7,730 6,487 6,019 
Missiles ...................... 2,434 3,337 3,790 4,157 
Ships ........................ 1,105 1,491 1,744 1,727 
Astronautics .................. - - - -
Ordnance, V chicles, & Related 

equip1uent ...............•.. 365 399 443 628 
Electronics and Communications . 663 720 1,093 1,082 
Other Equipment ............. 723 730 755 699 

RESEARCH, DEVELOPMENT, 
TEST & EVALUATION .... 2,504 2,866 3,732 4,276 

Military Construction, Management 
Funds, and Adjustments ..... 1,102 1,779 1,210 1,222 

TOTAL EXPENDITURES ........... , 39,062 41,233 41,215 42,500 

FY 
1962 

12,456 

10,803 

14,862 
6,104 
4,175 
1,921 

-
979 

1,096 
587 

4,672 

1,008 

43,800 

NOTE: Changes in the internal classification of accounts within the Department of Defense 
have made historical comparisons difficult. The Comptroller of the Department of DPfense esti­
mate the expenditures by functional title as if tl1e fiscal year 1961 budget structure had bePn 
used throughout. The Research, Development, Test nnd Evnluntion figures do not include PX· 
penditures for research nnd development facilities, nor do they include expenditures financed 
out of procurement and other appropriations. 

This table is based on budget amendments dated March 28, 1961. Other budget tables in 
this chapter have not been adjusted to this amendment, which iuoreased RDT&E expenditures 
for 1961 by $129 million and for 1962 by $284 million above the 1962 Budget tlocument. 

Source: 82 
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L~ 
Research, Development, Test and Eval'uation : 

'l'he 1962 Defense budget, as recently revised, estimates expenditures 
for research, development, test and evaluation at $4.7 billion, compared 
to $4.3 billion in 1961. 

DEPARTMENT OF DEFENSE 

EXPENDITURES FROM RESElAR.CH, DEVELOPMENT, TEST AND EvALUATION 

APPROPRIATIONS" 

(Millions of Dollars) 

Year Department Air 
Ending of Foree Navy Army Other 
June 30 Defense 

] 951 758 269 327 162 -
1952 1,165 429 448 288 -
1953 1,411 530 499 382 -
1954 1,385 513 476 396 -
1955 1,391 524 467 400 -
1956 1,491 632 449 410 -
1957 1,687 l729 523 435 -
1958 1,742 694 569 476 3 
1959 2,859 813 798 539 709 
1960 3,732 1,089 767 705 1,171 
1961" 4,148 1,391 1,120 939 698 
1962" 4,388 1,618 1,249 1,071 450 

E Estim ate. 
"Ad ju s ted to m a k e d uta compa rabl e to current appropriation s tructure. Does not include 

R D T &E ex pendi tures from other appropria tion s. 
b Unrev ised. See tab le 011 page 63. 
Source : 24 
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,\ ational R rscarch and D evelopment Program s : 

F ederal expenditures for r esearch and development programs in 
1962 are estinwt cd at $0.4 billion, compared to $8.7 billion in 1961. This 
:figure, again , se ts a JI C\\" r ecord iu F ederal expenditures for this purpose. 
Of this sum , maj or national security will receive $7.4 billion, all other 
programs $2.0 billion. A further breakdown of the national research 
and development effort indicates that Department of Defense military 
fun ctions will spend au estimated $6.27 billion, Atomic Energ-y Commis­
sion $1.1 bill ion , 1\ AS A $965 million, HEW $-:1:83 million, Agriculture 
$154 million, Xational Science Foundation $119 million, other agencies 
$331 million . 

Total r esean:h and deYClopm ent obligations and expenditures come 
not only from research and development appropriations but also from 
other appropriations, such as procurement, construction, personnel, etc. 

Th ~<; chapter ~.:ontains some tables (pages 61 and 72) which show the 
total r esearch and denlopment effort , r egardless of the appropriation 
from which they originate. .All other Defense Department tables are 
limited to data based on r esearch, development, t est and evaluation 
appropriations. 

il1 aj01· R esca1·ch and D ev elopment Effo?·t: 

Research, development, t est and evaluation funding for .Air Force 
ballistic missiles, n ew cargo aircraft for M.A'rS and the development of 
certain Navy aircraft will be emphasized but funded through procure­
ment accounts. Hesearch, development, test and evaluation funding 
for aircraft is declining but funds are provided for development of a new 
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VTOL transport aircraft prototype, support of the aircraft nuclear 
propulsion program (although at a lower rate than previous years as 
work is to be continued on only one propulsion system). Funding for 

DEPARTMENT OF DEFENSE" 

OBLIGATIONS FOR RESEA:RCH, 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 ................. . 

Total direct obligations, re;;-earch, 
development; test and evalua-
tion appropriations ........ . 

Procurement appropriations :b 
1. Aircraft ........................ . 
2. Missiles ........................ . 
3. Other •.......................... 

Total Development, Test and 
Evaluation identified in pro-

1960 
Actual 

$ 513.3 
333.3 

1,542.1 

421.4 

196.4 

214.8 
519.8 

225.6 

$3,996.7 

318.0 
1,194.2 

16.0 
1-----

1961 
Estimate 

$ 687.4 
403.2 

1,838.9 

511.2 

207.2 

159.6 
473.3 

245.2 
140.7 

$4,666.7 

477.R 
1,122.0 

67.0 

curement appropriations . . . . . $1,528.2 
1=======1 

$1,666.8 

Military Personnel 
appropriations ............ . 

1====1==== 
191.9 199.7 

Total Direct Obligations for Re-
search, Development, Test and 
Evaluation ................ . $5,686.8 6,533.2 

1962 
Estimate 

$ 623.7 
365.6 

1,580.5 
0 

584.0 

171.7 

153.0 
493.9 

243.0 
150.0 

$4,365.4 

482.0 
896.2 
44.0 

$1,422.2 

204.7 

$5,992.3 

"Includes obligations made by USAF; Navy; Army; Advanced Research Projects Agency; 
Emergency Fund. 

& Estimated amounts for items identified as development, test, and evaluation support 
Source: 24 

66 



RESEARCH AKD DEYELOPMEN'l' 

the Dy na-Soar will be at a high er level than in 1961, and the .A.rmy will 
initiate development of a n ew surveillance aircraft. D evelopment of 
miss iles and r elated equipm ent continues to constitute a major portion 
of R.,D , T , & E , although funding is at a lower level than in 1961. One 
quarter billion dolla rs is provided fo r :!\"ike-Zeus. Substantial funds are 
also provided for P er shing, Mauler, a longer r ange version of the Polaris, 
the Sky Bolt, Bullpup, and a n ew highly mobile surface-to-surface missile 
to support battle g roups in the combat area. Military space and satellite 
development in cr eases in importance, with substantial funds provided 
for d evelopment of Midas, Samos, Advent and Transit. 

Civil Space E.xplorahon and Flight Tcch11ology: 

Expenditures for civil space programs are estimated at $965 million 
in 1962, compared to $770 million in 1961, and appropriations in the 
amount of $1.1 billion are r equested for 1962, together with a 1961 
supplemental of $50 million. Major programs include : more advanced 
Tiros and Nimbus satellites; continuation of the Mercury system; the 
Ranger unmanned and lunar exploration prog ram, leading to the Sur­
veyor and Prospector series; and continued development of the Centaur 
and Saturn launch vehicles . 

DEP ARTllfENT OF THE ARliiY 
0BLI GATTONS FROlii RESE.i.\RCH, DEVELOPMENT, TEST AND EVALUATION 

APPROPRIATIONS 
(Millions of Dollars) 

Program 

TOTAL DIRECT OBLIGATIONS 0 • • • ••• • • • •• • 

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

equipment • 0 0 •••• 0 • • 0 0 •• • ••••• • • • • 0. 

Ships and small craft and related 
equipment • •••• 0 . 0 . 0 • • •••••••• 0 •••• • 

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

1 

Other equipment .. . .... . .. .. ......... . . 
Programwide mnrwgemcnt a m1 support . .. 

"'Estimate. 
Source: 2 •1 

1960 

$1,072.2 

149.9 
22.6 

474.5 

----

1.1 

108.7 
213.3 
102.1 

1961E 1962E 

$1,159.0 $1,130.4 

176.0 188.0 
35.1 39.7 

542.4 457.0 

40.0 57.0 

.6 .7 

83.9 86.9 
180.7 198.4 
100.3 102.7 
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DEPARTMENT OF THE Am FoRCE 
OBLIGATIONS FROM RESEARCH, DEVELOPMENT, TEST AND EVALUATIO!'I 

APPROPRIATIONS 
(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 ... 

•Estimate. 
Source: 24 

1960 

$1,392.2 

89.1 
219.8 
386.0 

343.8 

13.2 
264.0 
76.3 

DEPARTMENT OF THE NAVY 

1961E 1962E 

$1,761.0 $1,667.0 

143.0 134.0 
262.0 240.0 
585.0 443.0 

424.0 504.0 

5.0 .....!... 

252.0 257.0 

I 90.0 89.0 

OBLIGATIONS FROM RESEARCH, DEVELOPMENT, TEST AND EVALUATIOX 
APPROPRIATIONS 

(Millions of Dollars) 

Program 

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

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

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

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

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

B Estimate. 
Source: 24 
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I 1960 

$1,297.9 

149.4 
90.9 

681.6 

---· 

195.3 

92.9 
42.5 
45.3 

1961E 1962E 

$1,356.0 $1,253.0 

139.2 138.0 
106.1 85.9 
711.5 680.6 

28.2 23.0 

206.6 171.1 

70.8 66.1 
40.6 38.4 
53.0 49.9 
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DEP.o\RTi\[E~T OF DEFEXSE 

l·~OIIUI.Nn:o FL·xns A , ·,uLABJ,E PHO~ l 

R ESEAHcH , DEn~LOP'I ExT, TEST AXD E \-A LL\ 'l'IOX APPHOPHL\T IOxs 

FEBRU ARY 28, 1961 
TO'!'MJ AXD G UIDED i\IISSILES 

ToT,\r. , Resea rch, Guided l\Iissiles 
Den•lopment, Guided Missil es 

Test& E,·a luation 

Dep artment of Defense . $2,098 $344 
Air Force . . . . . ...... 957 139 
Navy 0 0 . 0 • • 0 0 • • • • ••• 419 112 
Army 0 ••• • 0 0 . 0 • • • • • 397 93 
Office of Secretary 

of Defense • 0 •••••• 326 -

Source : 2 0 

D EPA.RTMENi' OF DEFENSE 

UxonLIGNl'ED Fuxos AvAILABLE Fn.onr 

as Percent 
of Tota l 

16.4 
14.5 
26.7 
23.4 

-

RESEA:IWH, D EYE.LOP11lEX'l', T ESi' AND EVALUATION APPROPRIATION S 

FE-BRUARY 2S, 1961 
TOTAL AND AIRCRAFT 

To•r,\L, Resea r ch, Air era ft 
Development, i\ ireraft as Percent 

Test&Eva luation of Total 

Department of Defense . $2,098 $259 12.3 
Air Foree ...... .. ... 957 150 15.7 
Navy ••• • ••••• • • • • 0 0 419 71 16.9 
Army •••• 0 0 . 0 ••• 0 • • 397 38 9.6 
Office of Secretary 

of Defense .... . . . . 326 - -

Source : 2 0 

.. . 
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DEPART~iENT OF DEFENSE 

UNPAID 0BLlGATIOJ\S FROM 
RESEAR CH, DEVELOPMEN'I', TEST AND EVALUA'l'ION APPROPRIA'l'IO:\S 

FEBRUARY 28, 1961 

Department of Defense 0 
A ir Force 0 0 0 0 0 0 0 0 0 0 0 
Navy 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Army •••• 0 0 . 0 •••••• 

Office of Secreta ry 
of Defense o o o o o o o o 

Source : 20 

T OTAL AND GUIDED MISSILES 

TOTAL, R esear ch, 
Development, Guided M issiles 

Test & Evalua t ion 

$2,646 $1,135 
795 113 
900 590 
805 432 

146 -

DEPARTMENT OF DEFENSE 

U NPAID OBLIGATIONS FROM 

Guided M issil es 
a s Percent 

of Tota l 

4209 
1402 
6506 
5307 

-

RESEA.RCI-I, DEVELOPMENT, T ES'l' AND EVALUATIO N APPROPRTA'l'!OJ\S 

F EBRUARY 28, 1961 
ToTAL AND ArncRAFT 

TO'llAL, R esearch , A ir craft 
Development, Aircraft a s P ercent 

T est & Eva luation of Tota l 

Department of Defense 0 $2,646 $235 809 
Air Force 0 0 0 0 0 0 0 0 0 0 0 795 143 1800 
Navy • 0 . 0 • • 0 . 0 0 0 0 0 •• ROO 67 7.4 
Army • • ••••••• •• •• 0 805 2:'5 3ol 
Office of Secretary 

of D efense 0 0 0 0 0 0 0 0 146 - -

Source : 20 
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ATOMIC E~EHGY CO?ILMISS ION 
EXPE:-i DIT URES FOR RESEARCH AND DEVELOPJ\IENT 

1954 TO DATE 

YP.ar 
Ending TOTAL 
June 30 

1954 $274.3 
1955 289 .8 
1956 385.1 
1957 512.2 
1958 637.0 
1959 877 .1 
1960 986.3 
1961" 1,097.7 
1962" 1,116.5 

c Estim a te 
Source : 24 

(Millions of Dollars) 

Conduct of Resea r ch and Development Increase 
in Re-

search and 
Produc- Reactor Biology, I sotopes Develop-

Total tion and Devel- Medicine, Devel- ment 
Weapons opment Physics opment Plant 

$229.5 $ 96.0 $ 70.6 $ 62.9 . . . $ 44.8 
253.4 92.1 95.4 65.9 .. . 36.4 
335.5 106.4 155.1 74.0 . . . 49.6 
419.5 90.1 244.8 84.6 . . . 92.7 
516.1 110.6 389.6 115.9 . . . 120.9 
699.8 226.0 325.8 143 .5 4.4 177.5 
761.7 223.5 361.7 166.8 9.6 224.6 
871.3 247.5 416.2 197.5 10.1 226.4 
866.3 2-l-7.6 400.8 I 207.5 10.4 250.2 

F t:N DS F OR I NDUS'l'RIA L RESEARCH AND DEVELOPMENT 
ALL I NDUS'l'RIES AN D A IRCRAl"l' I NDUS'l'RY, 1957, 1958, 1959 

(Millions of Dolla r s) 

Finnnced by the Funds for 
Jmln ~try 'l'O'PAL F UN DS F e(] e ra! G 0\'ermnen t Basic R esear ch 

H159 Hl 58 1957 1959 1!)58 195 7 1959 1958 1957 

--- ------ --- -------- - -
'l'O'l'AL-A LL 

IN Dl'S 'l'RJES $9.439 $8, ~18 $7,155 $5,4~1 $4,63 6 $3, 741 , ·344 $~95 $~41 

--- ------ ----------- - -
Aircraft & Parts :2,()73 ~ .4!1 8 :2,544 ~,544 ~.eG :2,1 65 41 ~0 5~ 

--- - -- --- - ----- - ----- -
Electrical 

Equipment ~, 22 7 1,947 1,1 70 1,55 0 1,331 717 59 56 38 
Motor V ehic les 

and Other 
Transporta tion 863 849 708 ~49 318 212 7 6 8 

Machinery, except 
El ectri cal 910 778 688 38 ~ I 3}(i ~GO 19 20 17 

All OthPr 2,465 2,146 ~.045 nfiG 545 38 7 218 193 1 ~ G 

Source : 39 
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RESEARCH AND DEVELOPJIIENT IN THE AIRCRAFT lNDGSTRY, 19fi7-19fifl, 
BY FUND SOURCE AND TYPE OF RESEARCH 

(Millions of Dollars) 

Funds for R&D Performance, ToTAL ..... 

Source of funds : 
Federal Government ................. 
Company and other non-

Government sources ................ 

Type of R&D: 
Basic research ...................... 
Applied research and development ..... 

•Revised. 
b Preliminary. 
Source: 39 

1957" 

$2,540 

2,210 

330 

25 
2,515 

1958b 1959b 
-

$2,498 $2,973 

2,126 2,;)44 

373 429 

20 41 
2,478 2,932 

APPLIED RESEARCH AND DEVELOPMENT IN THE AIRCRAFT 

BY PRODUCT FIELD, 1958" 
INDUSTRY 

Product Field 

Applied Research and Developnwnt Funds, ToTAL .. . 
Aircraft and Parts ............................ . 
Atomic energy .............................. . 
Chemicals ................................... . 
Electrical and communication equipment and 

electronic components ...................... . 
Guided Missiles ............................. . 
Machinery .................................. . 
Other transportation equipment ................ . 
Primary metals .............................. . 
Professional and Scientific instruments ......... . 
Other product fields .......................... . 

• Comparable data for other years are not avoiloble. 
Source: 39 
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$2,478 
727 

R4 
17 

327 
1,183 

20 
19 
67 
20 
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Employment in the aerospace industry of production employees en­
gaged in the man nfactn rc of ai rcrnft , missiles, spacecraft, propulsion 
systems and th eir compon ents antl ncees.-ories, co ntinu ed to decline in 
1960, for the third consecuti\·e year. Employment at year's eud 1960 
amoun1w1 to 64-3,fl00. Highest point in pmpl oyment duri11g the year was 
in Jannar,v with 603,700 on tl lC rolls . Av0rage during the r nt ire ~-ear 
amounted to 6.J3,-I-OO . 

D espite a general lowering of th e industry's over-all employment 
needs, there has been a continualrrc ruiting plea fo r highly trained engi­
neers and scientists. This is quite understandable wh en considering the 
fact that research in this intlus1Tv cmbraees Yirtually th e entire spectrum 
of the sciences. 'l'h c bre<HHh of k.nowleclge r equired is dne to the fact that 
whi le aircraft wi ll r emain man 's principal mran s of rapid transportation 
for years to come, t he wo rl rl is nt> vPrt helrss witnessing a transition 
from aircraft to missi les aml from a1'11JOspl lt>r ic flight to cxtra-atmosphrr ic 
flight. Successful accomplisllnH•ll1' of tli esP critical trnnsiti ons can be 
mad e only through in cr easing ou1· knowl edgP of t he srit• nrPs, 11111" build­
in g our communit~r of r esea rch scic1J1 is1s n1Hl l' ng·int' t•rs. 

At the same tim e the magnitude of sonw of our aerospace proj ec ts, 
indeed weapons developm ent and production gent• J·all,\·, rlPmands n 
multi-organizational operation. i\11 of 1lic mnjor weapons systems iuiti-
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a ted during the past several years have in \'Olved t wo or more major 
companies, and two or mor e govern men tal labor atories. These in terrela­
t ionships, t herefore, a re focussing increased attention on t he p roblems of 
program management, tim e p hasing, prompt decision makin g and t heir 
cor ollar y in fluence on costs and cost control. A lso of g r eat con cern to 
t he industry today is t he need to develop n ew appr oaches and n ew t ech-

SALARIES AND WAGES I N THE AIRCRAFT INDUSTRY 

1914 TO D ATE 
(Thousands of Dolla rs ) 

Production Workers 

Year T OTAL Salaries Average 
W ages Weekly 

Earnings 

1914 $ 196 $ 61 $ 135 $15.45 
1919 6,908 2,001 4,907 26.63 
1921 3,235 1,033 2,202 30.36 
1923 6,160 1,638 4,522 29.97 
1925 N.A. N.A. 4,222 30.06 

1927 9,146 2,289 6,857 29.82 
1929 31,448 9,524 21,924 28.66 
1931 N.A. N.A. 15,481 30.16 
1933 13,824 3 ,516 10,308 25.36 
1935 21,475 6,582 14,893 25.16 

1937 46,867 13,514 33,353 26.72 
1937a N.A. N.A. 43,827 27.74 
1939 108,286 30,798 77,488 30.56 
1947 703,693 227,396 476,297 54.98 
1949 956 ,189 311,821 644,368 63.62 

1950 1,132,017 371,773 760,244 68.39 
1951 2,102 ,913 642,821 1,460,092 78.40 
1952 3,140,534 1 ,003,510 2,137,024 81.20 
1953 3,941,133 1,301,268 2,639,847 83.80 
1954 4,048,811 1,423,511 2,625,300 85.07 
1955 4,153,201 1,584,834 2,568,367 89.72 
1956 4,882,071 1 ,937,243 2,944,828 95.99 
1957 5,377,000 2,212,000 3,165,000 101.48 
1958. 4,720,050 2,044,220 3,675,821 .103.03 
lfli'ifl'" :3,358,71 2 1,503,7:10 1 ,R54,982 ] 02.17 

XOTJ.: : rrili s table is hnscd u pon Census Burenu rl nta w h i<" h go ba ck to 1111 ear l ier p Pri od th a n 
the othe r data. on com_p ens ution wh ich a 1·e bu sed o n H u n~au o f La bo r S tat is ti<·s pub li cat ion s . 

N.A.- Not a va i! n.b le. 
" Th is l ine and a11 f ollow ing lin es in clud e dut.a fol' a ircra f t engine manufa ctu r er s wh ich a r e 

not a va il able f or pr ior y enrs . 
ll In c lud in g a ircra ft equip men t, not e lse where c la ss ifi ed , acto l" d ing to the rev ised S ta n dard 

Jndu s tr in l Cla ss ifi ca ti on . 
c E xcludin g a ircraft equ ip men t, not e lsewhere cl assi fi ed, a cco rdin g to the re vised S ta n da rd 

J n clu st ,·ia l Clnss ili cu tion. 
l:;ou r ce : 1 0 , 1 1 
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AIRCRA FT AN D T OTAL M ANUFACTUR I NG EMP LOYMENT, 1914 TO D ATE 

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

Employment Manufacturing 
lin thousands) Employment 

1914 .2 

I 
7,514 a 

1919 4 .2 9,837 a 

1921 2 .0 

I 
7,557 a 

1929 18.6 9,660 .2 
1933 9.6 6,558 .2 
1939 64 .0 9,527 .7 
D ec. 1941 .... . . . . . . .. . . 423 .0 13,817 3.1 
N ov. 1943 . . .. . . . . . . . . . 1,342 .5 17,858 7.5 
Aug. 1945 .. . .. . . .. . . . .. 351 .4 15,343 2 .2 

l ncluding subcontractors 
D ec. 1941. ....... . . 567 .0 13 ,817 4.1 
Nov. 1943 . . .. . . . . . 2,101.6 17,858 11.8 
Aug. 1945 .... . .. . . . 519.9 1 15,343 3 .4 

1948 237.7 15,321 1.6 
1950 281.8 14,967 1.9 
1953 779 .1 17,238 4.5 
1954 764.1 15,995 4.8 
1955 740.5 16,:363 4.5 
1956 809.3 16,903 4.8 
1957 861.7 16,782 5.1 
1958 757.6 15,46,1, 4.9 
1959 734.9 16,156 4.5 
1960 653 .4 16,337 3.9 

I 

N OTE: 19l t! to 1 0 3 9 dntn are fro m the Cens u s B ureau 1!)41 to ] 9-15 , Civi l Aerona utics Ad · 
m inistration, 1 948 to d nte, B ureau of Lnhor S tatis ti cs. ' 

• Less th an .05 p erc eut. 
Soun·cs : il, 3 l1 

niqu es t o bear on all aspects of management of the industry . 'l'her e is 
u rgent need to increase ma nagement capabi liti es and administrative 
techniques t o effi cien t ly exploit t he scientific, technical and productive 
capabilit ies of th e aerospace in dustrial com plex. .. 

Another facto r inYolved in the industry 's dwindling manpower r e­
quirements is tha t , as it moves deeper into t he missile and spacrcraft 
er a, t he n eed fo r h ig lwr (1u ality skills is i n0vitably in creasing with two 
declinin g 0mployment conditions manif est. l<' irst , less airf rame poun ds 
ar e r er1uired per missile ; second, although missiles dema nd a higher sale 
price p r r poun d tha n a ircraft , it takes about 30 per cent less man-years 
produ ct ion for t he same dolla r volume of sales. 

B ecause of th e incr easin g p ressu res fo r these Ya ried skills, a wide 
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range of measures is being taken by the industry to motivate, encourage, 
and in many cases, finance young p eople of t a lent in purs uin g high er 
education in eng inee rin g, sciences and various areas of mana{!·eme nt. In 
addition, most of the aerospace companies provide extensiYe in -plant 
training programs to raise employee skill levels. 

Employees are also en couraged to attend local schools in order to gain 
additional and more curren t kn O\\·ledge n eeded for them to p erform more 
effectively in their vocational fi eld . In operation, the aerospace companies 
and local schools cooperate in the establishment of training programs. 
Employees taking approved courses are reimbursed in whole or in part 

S CIEN TISTS AND ENGINEERS I N 'I'HE AIRCRAFT AN D P .L\RTS I :-< DI TSTHY 

] 959, 1957 Al'i D 1954" 

N umb er E111ployrd Type of Scientist 
and Eng in eer TO'l'A T, R esearch and Dcvf'lopment 

1959 1957 1954 1959 
----

TOTAL, ALL T YPES 9'1,900 84,900 48,500 60,400 

Engineers ....... . ... 83,100 66,000 41,100 51,100 
Metallurgists ...... . . . 1,300 900 /00 1,000 
Chemists . ....... .... 2,600 1,600 1,000 1,900 
Physicists .. . . .. .. ... 4,000 1,900 1,200 3,700 
Mathematicia ns ... . ... 3,300 2,200 900 2,500 
Other b 0 ••• • •••••• 0 •• 600 12,300 3,500 200 

NOTE : D istribution by type may n ot add to tota l bec au se of ro unding . 
D ata for 1954 co ll ect ed 011 s li g h tly di ffe re nt basis from that for 1 95 7. 

a A s of J anuary 

1957 1954 

56,700 27,600 

44,800 22,500 
600 400 

1,100 700 
1,500 1,000 
1,600 800 
7,200 2,200 

b '".Ph e dec li ne in "Other Sc ie nti s ts an d E ng ineers" re fl ects in c reas in g spec ifi c it.v of r la s~ ifi ca tion 
by reportin g co mp an ies, and in clu s ion in o ne of th o a bove g enera l ca tego ri es of occupati o ns, 
uniqu ely defin ed by ea ch r eporting comp any. 

Source : 38 
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fo r costs, t uition, books, etc. Called t he Tuition Refund P lan, most com­
panies stipu late t ha t t he student must enroll for a course directly r elated 
to his ''"ork or to a more r esponsible job to ' rbich the employee may logi­
cally be promoted. 

Because of t he high quali ty of skills demanded in its products, wages 
of aer ospace indust ry employees are among the highest of all U. S. indus­
t ry manufacturing employees. The hourly earnings in the aerospace 
industr y conti nu ed to incr ease during 1960, climbing from an annual 
average of $2.62 in 1959 , to $2 .70 in 1960. Corresponding average weekly 
wages have increased from t he 1959 annual average of $106.63 to $110.16 
in 1960. By February 1961, hourl y earnings had incr eased to $2.76 and 
weekl y ea rnings to $114.82. 

BMPLOYl\1ENT IN THE AIRCRAFT .AND PARTS I NDUSTRY, 1939 TO DATE 
(Thousands of Employees ) 

Monthly Aver-
age for the Year TOTAL 

1939 63.2 
1940 148.6 
1941 347.1 
1942 831.7 
1943 1,345.6 

1944 1,296.6 
1945 788.1 
1946 237 .3 
1947 239.3 
1948 237.7 

1949 264.1 
1950 281 .8 
1951 463.6 
1952 660.7 
1953 779.1 

1954 764.1 
-/- ' 

1955 . , ,. 740.5 
1956 809.3 

~ ... 
861.7 1957, . 

19~8 
·, 757.6 

1 9i>9 734.9 
l960 653.4 .. 
1961 

F eb. 644.7 

N.A.-Not a vailable. 
Source : 34 

Aircraft Aircraft 
(Air- Engines and 

frames) Parts 

45.1 11.3 
101.8 31.4 
234.6 75.3 
549.6 192.0 
882 .1 314.9 

815.5 339.7 
489.9 210.9 
159 .0 49.9 
158.5 50.1 
158.0 48.6 

175.3 53.5 
188.4 55 .8 
313 .3 90.8 
425.9 138.8 
472.4 174.7 . 
470.0 159.4 
466.6 147.1 
494.4 167.1 
522.3 179.1 
457.2 152.6 
435.0 146.3 
379.7 134.0 

365 .4 140.0 

Aircraft Other Aircraft 
Propellers Parts and 
and Parts Equipment 

N .A. NA. 
N.A. N .A. 
N.A. N.A. 
N .A. N.A. 
N .A. N .A. 

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

7.8 23 .0 
7.7 . 23 .3 

8.2 27.0 
8.3 29.3 

10 .8 48.8 
14.5 81.6 
17.7 114.2 

15.8 118.9 
13.8 113.0 
16.9 130.9 
20.5 139.8 
18.3 129.5 
14.4 139.2 
12.3 127.4 

12.5 126.8 
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PRODUCTION WORKERS IN THE AIRCRAFT AND PARTS I N DUSTRY 

1939 TO D ATE 

(Thousands of Production ·worker s ) 

Monthly Aircraft Aircraft Other 

Average for TOTAL 
Aircraft Engines Propellers Aircraft 

(Airframes) Parts and 

78 

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 479.3 
1959 451.1 
1960 381.2 
1961 

Feb. 366.0 

N .A.-Not a v a ilable. 
S ource : 34 

and Parts 

34.5 9 .5 
78.4 26.6 

181.9 65.2 
429.5 168.8 
685.0 279.8 

609 .8 291.4 
356 7 165.5 
111.8 34.1 
116.1 36.6 
116.1 35 .0 

130.8 38.6 
138.9 40.0 
232.3 63.7 
311.6 98.8 
343.0 124.7 

331.4 109.1 
319.4 95.3 
326.8 105.3 
340.9 111.3 
291.5 89.9 
268.1 86.5 
221.1 77.6 

203.5 82.4 

and P a rts 
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. 
5.1 17.2 
5.1 17.3 

5 .5 19.8 
5.5 22.1 
7.6 38.3 

10.4 62.7 
13.3 88.0 

11.2 89.7 
9.4 82.6 

11.3 94.0 
13.9 97.5 
12.2 85.7 

9.1 87.4 
7 .0 75.5 

7.2 72.9 
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AvERAGE WEEKLY E ARNINGS I N AIRCRAFT AND P ARTS PLANTS 

1939 TO DATE 

Monthly 
Average for T OTAL 

the Year 

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

• 1943 N .A. 

1944 N.A. 
1945 N.A. 
1946 N .A. 
1947 $54 .98 
1948 61.21 

1949 63 .62 
1950 68.39 
1951 78 .40 
1952 81.70 
1953 83.80 

1954 85.07 
1955 89.62 
1956 95.99 
1957 96.76 
1958 101.91 
1959 106.03 
1960 110.16 
1961 

F eb . 114.82 

N .A.- Not a va il able . 
Source : 34 

(Includes Overtime Premiums) 

Aircraft Aircraft Other 
Aircraft Engines Propellers Aircraft 

(Airframes) and Parts and Parts Parts and 
Equipment 

N.A. $36.93 N .A. N .A. 
N.A. 38 .82 N.A. N.A. 
N.A. 47.65 N.A. N.A. 
N.A. 60.14 N .A. N.A. 
N .A . 61.24 N .A. N .A. 

N .A. 62 .68 N.A. N.A. 
N .A. 55 .34 N.A. N .A. 
N.A. 55.66 N .A. N .A. 

$53 .99 56.30 $59 .68 $56 .50 
60 .21 63.40 62 .13 63 .59 

62 .69 65.24 66.83 68.08 
67.15 71.40 73 .90 70 .81 
75.78 85 .81 89 .17 78.66 
79 .66 86.92 92 .25 81.22 
82.19 87.29 85.90 85.17 

85.07 85.06 82.35 85.70 
89.40 88.97 90.47 90.49 
94.89 96.90 96.93 98.01 
95.65 98.23 97.76 99.78 

101.40 102.62 96.87 103.09 
106.13 109.03 102.75 107.59 
110.43 111.79 . 110.34 108.67 

113.71 118.44 118.90 113.02 
' ·. 
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AVER AGE HOURLY E ARN I N GS IN AIRCRAFT AN D P ARTS PLANTS 

1939 TO D ATE 

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 

19M 2.08 
1955 2.17 
1956 2.28 
1957 2.36 
1958 2.51 
1959 2.62 
1960 2 .70 
1961 

F eb. 2.76 

N.A.- Not ava ilable. 
E Estim ate. 
Source : 34 
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(Includes Overtime Premiums) 

Aircraft 
Aircraft Engines 

(Airframes) and Parts 

- - ----
N .A. '!> 0.83 
N .A. .83 
N .A. 1.00 
N.A. 1.21 
$1.16E 1.26 

1.22E 1.31 
1.22E 1.28 
1.28(;; 1.34 
1.36 1.41 
1.47 1.55 

1.55 1.60 
1.62 1.70 
1.75 1.89 
1.87 1.98 
1.99 2.03 

2.08 2.09 
2.17 2.17 
2.27 2.28 
2.35 2.39 
2.51 2.54 
2.64 2.64 
2.7:l :l.72 

2.76 2.SO 

Aircraft Other 

Propellers Aircraft 

and Parts Parts and 
Equipment 

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

N.A. N .A. 
N.A. N.A. 
N.A. N .A. 
$1.44 $1.41 
1.57 1.55 

1.63 1.61 
1.73 1.70 
1.93 1.80 
2.05 1.88 
2.05 1.99 

2.09 2.08 
2.18 2.17 
2.27 2 .29 
2 .35 2.37 
2.38 2.49 
2.47 2.58 
2 . .5() ::!.fll 

2. GG 2 .1 :1 
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TOTAL WAGES PAID IN THE affiCRA F'r AND PAR'rS INDUSTRY, 
B Y GEOGRAPHICAL DIVISIO NS AND SELECTED S·rATES-1954 TO 1959 

In Millions of Dolla rs 

Geographica l 
Divisions and 1954 1955 1956 1957 1958 

S elected States 

TOTAL ... . .. . .. . . $3 76~.6 $3893 .0 $45 68.7 $5103.9 $4823.0 

New Engla nd ... . . . 312.6 333.6 422.9 478.6 434.5 
Massa chusetts 0 ••• 4-!.8 46.6 52.2 56.6 59.2 
Connecticut . .. . .. ~56.3 280.7 363.2 410.7 363.3 
Me., N.H., Vt., R.I. 11.5 6.3 7.5 11.3 12.0 

Middle Atla ntic . . ... 6~ 5 .6 545.5 577 .0 578.9 51 2.1 
N ew York ... . . . . 387 .::l 342.1 351.3 362.1 349.1 
New J ersey ... . .. 133.2 123.0 143.6 139.7 100.2 
P ennsylva nia . . .. . 105.2 80.4 82.1 77.1 6 ~.8 

East North Centra l . . 661.9 644.6 705.9 775 .1 651.9 
Ohio 0 •• 0 •• • ••••• 3 ~8.2 344.4 373.5 413.4 372.5 
Indiana • •••• 0 ••• • 145.8 150.2 170.7 179.1 154.1 
Illinois .... . ..... 85.2 83.6 102.1 104.0 70.6 
Mich!, Wise. ... . . . 102.7 66.4 59.6 78.6 54.7 

West North Central .. 311.9 309.3 353 .3 440.6 418.8 
Missouri •••• 0 •• • • 110.5 105.8 125.1 171.8 178.8 
Kansas 0 • •• •• •••• 188.7 187.2 ~07.5 249.7 226.2 
Minn., Iowa , N.D., 

S .D ., N eb. ...... 12. 7 16.3 20.7 19.1 13.8 

South Atla ntic ...... 208.6 ~47.2 ~9~.4 ~91.0 298 .0 
Maryland .. . ... . . 133.9 153.3 181.0 17~ . ~ 157.1 
Del., D .C., V a ., 

W .Va. •• 0 ••• • •• 1.6 1.7 2.4 2.8 3.8 
N.C., S .C., Ga., Fla. 73.1 92.2 109.0 116.0 137.1 

East South Central . . ~5.7 24.8 33.9 41.6 53 .1 
(Ky., T enn., A la., 

Miss.) 

West South Centra l .. 258.8 277 .4 341.6 369 .7 365 .~ 

(La. Okla ., Tex.) 

Mountain .. .. .... . . 35.1 34.9 66.8 9::l .8 107.::l 
Arizona .. . ... .. .. 19.6 26.0 41.8 45.1 37.7 
Mont., Idaho, vVy o., 

Colo., N.Mex., 
Utah, Nev. 0 • • • • 5 .5 7.9 25.0 47.7 69.5 

Pacific •• 0 •• • •• • • • • 0 133 :2.4 1475.7 1774.9 2035.6 1982.2 
California .. . . .. .. 1153.9 1275.7 1532.2 1694.3 158:l.3 
vVash., Ore. .. . .. . I i8 .5 100.0 242 .7 341.3 399.9 

1959 

$4947.5 

438.3 
63.2 

367.6 
7.5 

490.6 
333.5 

96.2 
60 .9 

638.6 
407.4 
147.8 

37.8 
45.6 

415.8 
186.8 
217.0 

12.0 

314.5 
146.6 

4.3 
163.6 

45.0 

33 6.6 

154.3 
44.5 

109.8 

::lll3 .8 
1693.:1 

420.:1 

a The differe nce betw een tlu•s (• total ~ and employment tot.nls nppenring elsewh ere nre due to te,·h ­
nical differences in m ethoLiolog i('S of B.B. S., B.L.S. 1 nntl Census, au<l do uot seriously affect the 
u sability of the dutu . 

NOTE : Corresponding data for th e y ears 10 4 7 throu gh 1053 may b e found in "Aviation Fa cts 
nnd F igures ," 195 9 nnd 1060 editions . 

Source : 3 2 
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AVERAGE E MPLOYMENT IN THE AIRCRAFT AND PARTS INDUSTRY 
BY GEOGRAPHICAL DIVISIONS AN D SE!, ECTED STATES- 1954 •ro 1959" 

---
Geographical 
Divisions and 1954 1955 1956 1957 1958 1959 

Selected States 

TOTAL ~ • • 0 • • • • • •• 761,964 745,424 818,107 890,326 782,057 754,533 

New England 67,040 66,672 77,848 87,496 76,592 71 ,462 
Massachusetts • 0 0. 8,762 8,977 9,092 9,898 9,16 1 9,180 
Connecticut •• 0 •• • 55,349 46,269 67,169 75,219 65,037 60,865 
Me., N .H., Vt., R.I. 2,929 1,426 1,587 2,379 2,394 1,417 

Middle Atlantic .. ... 122,622 103,372 103,841 101,039 82,728 74,201 
New York 73,406 61,648 59,387 61,211 54,400 48,282 
New Jersey . . .. .. 27,409 24,979 27,868 24,993 16,675 15,445 
Pennsylvania ••• 0 0 21,807 16,745 16,586 14,835 11,653 10,474 

East North Centra l . . 132,207 121 ,821 ;123 ,489 131,615 103,660 94,851 
Ohio •• 0. 0 ••• 0 0 0 . 68,062 66,192 66,018 69,954 58,353 60,217 
Indiana ... . .. .... 29,212 28,554 30,645 31,204 25,508 22,556 
Illinois 16,353 14,965 16,956 17,382 10,855 5,271 
Mich., w·i~~." : : : : : : 18,580 12,110 9,870 13,075 8,944 6,807 

West North Central . . 67,577 64,016 68 ,684 83,501 74,867 69,306 
Missouri 0 0 •••• • •• 23,517 21,456 23 ,363 32,225 31 ,79~ 30,149 
Kansas • •• •••• 0 • • 41,463 39,308 41,350 47,861 40,710 37,269 
Minn ., Iowa, N.D., 

S.D., Neb ... .. . . 2,597 3,252 3,971 3,415 2,364 1,888 

South Atlantic . . .... 45,044 49,535 54,496 53,099 49,734 49,380 
Maryland • 0 •• • 0. 0 29,227 30,339 33,691 32,072 26,822 23,820 
Del., D.C., Va., 

W.Va. •• • • • 0 • •• 386 408 539 615 590 571 
N.C., S.C., Ga., F la. 15,431 18,788 20,266 20,412 22,322 24,989 

East South Central .. 
(Ky., 'l'en n. , Ala ., 

6,411 5,803 7,541 9,016 9,785 8,509 

Miss.) 

West South Central . . 
(La. Okla ., T ex. ) 

53,176 54,003 63,203 66,585 60,756 52,267 

\fountain ...... . ... 4,876 6,614 11,101 15,552 16,052 22,196 
Arizona .. .. . . . ... 3,857 5,030 7,149 7,743 5,756 6,192 
Mont., Ida ho, Wyo., 

Colo., N.Mex., 
Utah, Nev ... .. . . . 1,018 1,584 3,952 7,809 10,296 16,004 

Pacific . . .. ... .. . . .. 263,0ll 273,588 307,904 342,423 307,883 312,361 
Califo rnia ... . .... 225,407 234,022 263,020 279,168 240 ,997 244,670 
Wash ., Ore. . ... . . 37,604 39,566 44,884 63,255 66,886 67,691 

a The di ffer ence between these tota ls a nd employm ent tota ls appear ing elsewh e re are du e to tech · 
ni cnl differ en ces in methodologies of B.E.S., B.TJ .S., an d Census, a nd do not seriou s ly affect the 
u sabi lity of the data . 

N 01' E : Co r r esponding data for the y ears 1 947 th ro ugh 1 95 3 m ay be found in "Avia t ion Facta 
an d F igures," 1959 a nd l!J60 edition s . 

Source : 32 
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\Yo ~I EX E?.rPLOYEES IX T H E A I RCRAFT Ix DUSTRY, 1942 TO D ATE 

Da te X umbet· (thousands) P ercent 

J an. 1942 . . .. .. .. . .... . 23.1 5.0 
Nov. 1943 • • • 0 . 0 • • • • • • •• 486.1 36.7 
Oct . 1947 •• 0 . 0 . 0 • • • • •• • • 28.5 11.8 
Sept. 1949 • • • 0 •• • • •• • • • • 33.3 12.5 
Sept. 1950 0 • •••• • ••• • • •• 36.2 12.4 

Sept. 1951 • • 0 • • • • • 0. 0. 0 . 88.6 17.7 
Sept. 1952 • • •• 0 •• • • 0. 0 0 . 117.9 18.0 
Sep t . 1953 • 0 • • 0 • • • •• • • •• 133.4 17.6 
Sept. 1954 . .. .. . . . ... . . . 132.3 16.6 
Oct . 1955 • • • ••• 0 •• ••• ••• 118.4 15.7 
Oct. 1956 . . . . . . . . . . . . . . . 135.4 15.6 
Oct . 1957 .. . . . . ..... ... . 134.7 15.9 
Oct . 1958 • • •• 0 • • • •• • 0 • • 0 112.9 14.8 
Oct . 1959 • • • 0 • • 0 •• • • • •• • 108.3 15.1 
Oct . 1960 0 0 . 0 •••••• •• •• • 97.1 15.3 

Sources : 3, 34 

L ABOR TURN OVER I N THE A IRCRAFT AND PARTS I N DUSTRY, 1950 '1'0 D ATE 

(Rates per 100 Employees per Year) 

Aircraft Aircraf t Other 

Total Aircraft E ngines Propellers Aircraft 
(Airf rames ) and P arts and P ar ts P ar ts and 

Equipment 
Date 

Acces-
Sep-

Acces-
Sep-

Acces-
Sep -

Acces-
Sep-

Acces-
Sep-

ara- ar a- ara- ara- ara-
SlOnS tions sions tions SlODS tions sions tions sions tions 
----------- - --------

1950 62.8 33.8 67.2 :17.1 48.2 21.3 32.0 17.6 59.6 27.6 
1951 94.8 50.0 97.5 52.4 86.9 39.6 52.7 27.6 89.6 44.5 
1952 63.1 45.9 64.1 49.0 60.1 40.8 49.1 25.1 65.3 41.3 
1953 47.5 42.7 47.2 42.7 47.4 43.2 33.2 28.3 52.7 47.8 
1954 28.2 31.8 28.2 29.5 21.6 36.3 13.1 41.7 33.0 37.1 
1955 33.1 29.S 38.0 27.4 30.7 28.8 22.7 38.2 43.3 52.5 
1956 41.9 28.5 40.8 26.6 41 .1 28.3 43.3 20.9 49.5 48.9 
1957 30.1 42.5 31.0 42.0 21.9 38.6 32.9 25.8 41.9 63.8 
1958 26.6 31.2 25.8 28.5 27.3 34.6 10.9 42.0 39.0 43.9 
1959 24.1 37.4 21.4 36.9 26.4 37.2 29.5 

I 
37.3 50.1 49.1 

1960 25.5 35.3 22.2 32.0 34.7 41.8 22.3 29.0 37.7 53.6 

Source : 3 4 
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AEROSPACE FACTS AND FIGURES, 1961 

WORK-INJURY RA'fES FOR THE AIRCRAFT AND ALL MANUF~CTURING I NDUSTRIES 

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 iJ 18.1 1.7 
1942 11.4 0.7 9.5 11.9 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 
]959 2.7 

I 

N.A. 4.1 N.A. 11.9 N.A . 
1960 2.1 N.A. 4.3 N.A. 11.3 N.A. 

N.A.-Not avail able. 
" Th e in jury frequency rate is th e aver age numbe r of disabling work injuries for each million 

employee-hours worked. 
The severi ty r a te is the average number of days lost as a result of disabling work injuries for 

each 1,000 employee-hours worked . The computa ti on s of da ys lost include standard tim• 
charges for fatalities and perm an en t disa biliti es. 

b Included with "Aircraft ." 
Source: 35 
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\\' om~ STOPPAGES I N THE AIRCRAFT AN D P ARTS I N DUSTRY 
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 
1959 

N.A.-Not avnil nble. 
Sour ce : 33 

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 
26 

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 
21,700 312,000 
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AEROSPACE F ACTS AND FIGURES, 1961 

·wonK STOPPAG ES I N SEr,ECTED I N DUSTRI ES , 1959 
- -

Industry 
Number of ~umber of Ma n-Da ys 

Strikes ' Vorkers Involved Id le in Year 

A ll Manufacturing 
Corpor a tions 2,043 1,280,000 55,500,000 

AIRCRAFT A N D pARTS 26 21,700 312,000 

Primary I r on and Steel 63 16,100 590,000 
P etroleum Refin ing 13 17,400 543,000 
Motor Vehicles and 

I Equipment 54 31,500 367,000 
E lectrical Machinery 96 48,100 820,000 

Sou r ce: 33 



II 
The aerospace industry, for the past four years, has been caught up 

in what might be labeled ' 'a profitless prosperity." ·while its sales 
volume has r emained Yirtually constant, t he industry's earnings have 
dropped more than 50 p er cent during that period. 

'rhe dollar volum e of sales during 1960 was $12,974 million, $106 
million higher than they totaled in 1957. But earnings dropped sharply 
during that p eriod from $377 million in 1957 to $185 million in 1960, 
During the same period, ea rnings as a percentage of sales dropped from 
2.9 % to 1.4% , and earuings as a percentage of net worth fe ll from 
16.7% to 7.3% . 

Aerospace ' earnings, whi ch fo r many years lut\·e not matched the 
rates experienced by other manufacturing co1:porat.ions, now have sunk 
until t hey are approximately one-third of the average manufacturing 
rate. ''Thile aerospace firms' ea rnings totaled 1.4% of sales in 1960, the 
average for all ma nufacturing concems was 4.4% of sales. 'l'he r eturn 
to aerospal'e firm s ft•ll far bt>low tht~ prtrolt>um r efining business, with 
earnings ol' !J.!1 % ; th e mot or vehi L" It•s a nd equipment industry, 5.9 % ; 
the el<>e tJ·iea l n1aehin cry business, 3.5 /1 ; an<l the primary ]i·on and steel 
business, 5.1 %. 

The r esear ch and development climate of th e age also has contributed 
to th e squ eeze on camings for aerospace firms. Until r ecently, the success 
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AEROSPACE FACTS AND FIGURES, 1961 

BALANCE SHEET COMPARISONS, AEROSPACE COl\IPANJES 

1956 TO DATE 

( Mi I! ions of Dollars ) 

1956 1957 1058 1959 

Assets : 
Current Assets 

Cash ... . .. ... . ... .. ........ $ 433 $ 446 $ 443 $ 358 
U. S. Government Securities .. 83 49 79 91 

Total Cash and U. S. 
Govt. Securities .. ... .... $ 516 $ 495 $ 522 $ 449 

Receivables (total ) ••••• • 0 • • • 1,351 1,558 1,538 1,658 
Inventories (gross ) •• •• • • • 0 • • 3,421 3,593 3,218 3,440 
Other current assets . .. . . .... 53 74 70 104 

Total Current Assets .. . .... $5,341 $5,720 $5,348 $5,651 

Total Net Plant ......... . . . ... 679 974 1,036 1,092 
Other Non-Current Assets .. .. .. 97 121 120 16'1 

Total Assets . ...... . . . . . . ... . . $6,118 $6,816 $6,503 $6,906 

Liabilities : 
Current Liabilities 

Short term loans . . .. . . .. .... 380 759 645 718 
Advances by U.S . Govt .... . . . 1 ,855 1,735 1,374 1,409 
Trade accounts and 
notes payable .. ...... . ... . .. 695 807 852 1,001 
Federal income taxes accrued . 348 364 277 196 
Instalments clue on long 

term debt •••••• •• •• 0 ••• •• 15 19 18 37 
Other current liabilities ... . .. 700 606 533 538 

Total current liabi lities .... . 3,993 4,290 3,699 3,899 

Long Term Debt . . ... . .... .... 202 253 444 541 
Other Non-Current Liabilities .. . 16 17 20 20 

Total Liabilities .... . ... . .... . . $4,211 $4,560 $4,163 $4,460 

Stockholder's Equity : 
Capital Stock ... .. ..... . ...... 658 841 902 977 
Earned Surplus and Reserve"s . .. 1,249 1,417 1,438 1,468 

Total Net W orth ........... . $1,907 $2,258 $2,340 $2,'145 
----

Total Liabilities and Stuc·k-
holders' Equity • •••••• • ••• 0 . $6,1 IS $6,8Hi $G,.'ill:1 $6,906 

Net Working Capital . . ......... . $1,348 $1,430 $1,649 I $1,752 

1960 

$ 363 
102 

$ 465 
1,718 
3,425 

82 
$5,690 

1,195 
229 

$7,113 

745 
1,346 

9:)5 
] 6;"5 

2:) 
654 

3,890 

645 
32 

$4,567 

1,154 
1,394 

$2,548 

$7,1 I:! 
---· 

$1,800 

N oTE: Jnclud es 51 companies w hich fil ed l'CDO I'ts with the Sec uriti es and Exch ange Commi~ s i on. 
S ource : 41. 
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FINAN CE 

of ou r mi li tary sc n it:cs was dependent to a g reat ex teu t u pon the indus­
t ry's g rea t p roductiYc L·a p;w it,,·. ] 11 t hose y ea rs, it was " hats off " to 
product ion capa bili ti es. B ut t hi s sa lu tat ion has g in u \ray to a fervent 
search f or n ew ideas, \rh it: h ha YC bet:omc the most impor ta nt eommodity 
industry h as to offer today. 

Long p r odu ct ion r uns no longer IH'Ovide t he basis fo r aerospace 
income as volume p r oduct ion has been r eplaced by developmental pro­
gram s r equ iring n ew an d enr-t:ha nging fa cili t ies. These facilit ies 
include n ot only sp ct: ia l test a nd labon1t ory equipment for r esearch and 
development , b ut h ig h!.'· sp ct: ia lized p rod uct ion equ ipment needed to 
design, develop, tes t a nd p rodut:e toclay 's missile, a ircr af t and space 
equ ipment. 

B ecause of t he s lwt: ia lizcd equ ip ment wh ich must be constan tly 
chan ged, n o ot her in d nstr.'· susta in s as high an obsolescen ce rate in its 
facilit ies . 1'\ c\\· fa t: i li t ies buil t a nd acquired during r ecrn t years 
amounted to se YC ra l billi on doll ars in value, and the bulk of t he fi nancing 
has come from p ri Ya te i m·esto rs a nd from ea rni11gs, r ather than the 

Government. 
A combina tion of t ltr fo rego ing fa ctors has cr eated aerospace manage­

ment 's p ri ncipal p rublPm- t he at:q uisit ion of fund to finan ce operations 
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AEROSPACE FACTS AND FIG URES, 19Gl 

IN COME A CCOUN TS, 51 A EROSPA CE COli!PAXIES, 1958 TO D ,\ TE 

(::\ii llions of Dollars ) 

1956 1957 1958 1959 

Net Sales 0 0 •••• • 0 ••• ••• 0 . 0 0 . $11,011 $12,868 $12,575 $12,488 

Net Profit from Operations .... 745 809 664 451 

Total Income before Federal 
Income Taxes .. .. .. . . . ... .. 733 791 636 411 

Provision for Federal 
Income Taxes ..... . ....... . 386 414 329 215 

Net Profit after Taxes . . . . ..... 347 377 307 196 

Source : 41 

1960 

$12,974 

386 

333 

148 

185 

and at the same time provide the r esearch, testing and productive facili­
ties, as well as the basic r esearch and development that is n eeded to 
exploit for defense purposes all the advances in the sciences. 

The :financial structure of the industry is designed to meet th e 
r equirements of the national defense establishment in the most efficient, 
economical, and conservative manner possible under the unique circum­
stances established by Government procurement regulations. To do this, 
the companies are capitalized for the purpose of providing the liquidity 
necessary to support an inescapable high level of mercantile and bank 
credit; furnishing the ·working capital and financial strength to support 
a high contractual level of developmental operations at a low leYel of 
manufacturing, and avoiding over-capitalization for the recurrent periods 
of low military appropriations and subsequently shrunken oper ations. 

Avoiding over-capitalization is essential in an industry where volume 
may fluctuate widely from year to year. It played an important part 
in th e wholesal e bankruptcy in the aviation industry following -world 
War I. 

As an example of the problems inherent in the current Government­
industry r elationship, th e Departm ent of Defense obligated $16 ,217 mil­
lion for r esearch and development programs during 1958-1960. During 
the same period , it cancelled 14 major contracts for which it had ali"eady 
obligated $2,133 million. Almost th e entire amount of th ese can cell ed 
obligations involved contracts with AlA members. 
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$ $ $ $ 
~iner th e indu::;try must aYoid over-capitaization, it has been neither 

feasibl e nor practical fo r it to acquire a capital structure capable of 
fin a ncin g a much larger portion of the substantial facilities and working 
capital r equirements for high level milita ry production. Nevertheless, 
it has inYest ecl vast amounts in inventories, r eceivables and facilities. 
'fhe increased volume of business since 1950 would have r equired an 
incr eased investment without r egard to DOD policies, but much of the 

CoMPOSITIO:>: OP Cun.HEl\T As~ETS, 1956 'l'O DATE, 51 AEROSP"\ CE CoM PA N I ES 

(in Per Cent of Total) 

Tota l 
Cash ancl Year Current lnYentories RPceiva bles Miseellaneouo 

Assets Securiti es 

1956 100.0 9.7 64.1 25.3 0.9 
1957 100.0 8.7 62.8 27.2 1.3 
1958 100.0 9.7 60.2 28.8 1.3 
1959 100.0 8.0 60 .8 29.3 1.9 
1960 100.0 8.2 60.2 30.2 1.4 

Source: 4 1 

FINAN CIAL RATIOS, 51 AEROSPA CE COMPANIES, 1956 TO DATE 

Net F ederal Taxes Net Profit 
Year as a P er Cent as a P er Cent 

of Total Inome of Salns 

1956 52.3 3.2 
1957 52.3 2.9 
l 9fi8 51.7 2.4 
1959 52.3 1.6 
1960 44.4 1.4 

Source : 41 
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increased inYestment has been caused by those poli t: iPs, " ·ith t he r esult 
that the finan cial condit ion of th e industry has greatly weakened . 

Additional capital cannot be obtained under short-term conditio ns, 
and long-term capita l is difficult to obtain si nce it is being used to finance 
existing business rath er than t:reating new busin ess ·\\"ith the benefit 
of additional earnings from such new business. 

It is therefore obvious that if th e squeeze on a eros pace ea r11in gs con­
tinues, changes will have to be made in th e capitalization of t he industry. 

NE'r I NCOME AS A. PERCENT OF SALES 

(After Taxes) 

Industry 1954 1955 1956 1957 1958 
- ----- - -- ---

Total Manufacturing 
Corporations •••• • • 0 . 4.5 5.4 5.2 4.8 4.2 

---

AIRCRAFT A l\ D PARTS . . . 3.4 3.8 :l.l 2.0 2.4 
--- --- - --

Primary Iron and Steel 5.3 7.'2 6.7 6.6 5.4 
Petroleum Refining • • 0. 10.6 ]1.1 11.5 lO.G 9.:) 
Motor Vehicles and 

Equipm ent .. . . ...... 5,3 6.9 5.2 5.4 4.0 
Electri cal Machinery ... 4.5 4 .4 3.8 4.2 3.8 

Source : 4 1 
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1950 1960 
--- - - -

4.5 L1.4 

1..5 ].4 
---

4.8 5.1 
9.9 fl .!l 

5.0 5.!-J 
4.9 3.5 
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F I NANCE 

SELECTED nL\ JOR D EFExsE Co~TRACTons 
(L isted by rank acco rding to net value of military 

prime cont racts awarded, 1950-1960) 

July 1, July 1, July 1. July 1, 
1950 1959 1958 1957 

to to to to 
June 30, June 30, June 30, June 30, 

1960 1960 1959 1958 

U.S . ToTAL, ALL CoNTRACTs 
( in Bill ions ) •• •• 0 • • •• $207 .9 $15.-! $16.7 $16.2 

Company P er Cent of Total 

20 La 1·gest D ef en se 
Contntcto1·s 

B oeing A irplane . ..... .. 
General D ynamics •• 0 ••• 

Gen eral E lectri c . . .... . . 
General Motors . . . . .. . . . 
United Aircr aft " . . . . . . . . 
North American Av ia tion 
Lockheed . . . . . . . . . . . .. .. 
Douglas . .. . . .. . . .. . . .. 
Amer ican Telephone 

and T elegraph . . . .. . . . 
R epublic A via ti on • 0 • •• • 

Martin • • • •• • • • 0 • • •• 0 • • 

Curtiss Wright .. . . . . . . . 
Sp erry R and . . . . . .... . . 
McDonnell • • • • • • •• •• 0 •• 

Hughes Aircrnft . . . . .. . . 
Bendix 0 • •• 0 ••• • • 0 • • 0 • • 

W estinghouse Electrie . . . 
Grumman A ircraft . . . . .. 
R adio Corpora tion of 

America . ... .. .. . . .. . 
International BusinPss 

Machines . . . . . .. . .... 
Othe1· S elec tecl Majo ·r 

ContHtctoTs 
Northrop 0 •• • 0 • •• • •• ••• 

Raytheon •• 0 •• • • • ••• 0 •• 

General Tire and Ruhlw r . 
Chanre Vought . .. ... .. . 
F airchi ld Eng inr • •• 0 • • • 

B PI! A ircraft .. . . . . . . .. . 

N .A .- Not avu il nble . 
E Estimate. 

5.5 6.5 7.0 
4.5 8.2 9.7 
4.0 6.3 5.5 

..3 .8 1.4 1.3 
3.6 3.4 3.2 
3.5 5.9 6.1 
3.3 6.9 5.4 
3.0 2.6 4.1 

2.3 3.0 2.9 
1.6 1.7 1.7 
1.5 3.9 3.1 
1.4 .5 .4 
1.3 1.9 2.4 
1.2 1 .3 2.4 
1.2 2.3 3.0 
1.2 1.6 1.6 
1.1 1.7 1.4 
1.1 1.6 1.8 

1.0 2.6 1.2 

.9 1.9 1.7 

.9 .9 .9 

.8 2.1 2.4 

.5 1.6 1.2 

.4 .9 c 

.4 .2 .2 

.4 . -l .:1 

a ~inj or ch ango in co rpornt.e compos ition or produ ct dur iu g period. 
b Does n ot in clud e Ch a n ce Vo u ght 
c No t in cluded in th e 10 0 larges t defe nse con tr actors . 
Sources : 17, 43 

13.1 
8.5 
4.8 
1.7 
4.1 
4.0 
4.7 
3.2 

4.1 
Lo 
2.5 
1.3 
2.3 
2.2 
2.9 
1.3 
1.7 
1.5 

2.4 

1.9 

1.7 
1.5 
1.0 
2.2 

.6 

.5 

W orld 
Wa r II 

$193.3" 

1.5 
a 

1.9 
7.9 
2.2 
1 .6 
1.9 
2.5 

1.5 
.7 

1.3 
4.1" 

.9" 
N.A. 
N.A. 
1.1 

.8 

.8 

" .0 

N.A. 

.1 
N.A. 
N .A. . 

.2 

.7 
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GE 

Manufacturers sales of business and utility aircraft during 1960 
reached a record high of more than $150 million, corresponding to a 
r etail value of about $200 million. Despite the great progress which has 
been achieved during the past ten years, the decade which has just 
begun presents a potential which is almost without limit. A compendium 
of the views of industry leaders suggests that the industry will double 
its volume in th e next five years, and double it again by 1970. 

According to the F ederal Aviation Agency, the active fl eet of general 
civil aircraft during 1960 totaled approximately 70,000, representing 
an increase since 1955 of about 10,000 aircraft . When considering the 
fact that th e entire fl eet of active commer cial airliners totals only some 
2,000 craft, it becomes apparent that the business and private use of 
civil aviation has come of age. 

Experience of business and utility aircraft users during the past 
decade has laid a solid foundation for future growth. User emphasis has 
swung from the smaller trainer and sport types to th e heavier single 
and twin-engine aircraft. During this same period, general aviation has 
become the largest user of the Nation's airports and ainvays, and will 
impose ever-increasing demands on the Nation's aviation facilities. 

Hourly use, which is a measure of the activity of th e general aviation 
fleet, r eached an es timated 12,000,000 hours during 1960. Fr,cleral studies 
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predict t ha t general aYiation 's" flying hours will have r eached 20,000,000 
by 1975. The g reatest percentag-e of general aviation 's hourly use is, 
and continues to occur, in t he business flying category. The small air­
craft for business u se has become a r egular fL'dure, and increasingly 
more businessmen and corporations are discovering the advantages of 
g·eneraL aircraft. 

Ther e are nearly one million corporations in the United States, about 
350,000 of which are engaged in some form of manufacturing, and the 
manufacturing industry operates about 40 per cent of all of the presently 
active, business-use aircraft. Over 200,000 of these one million corpora­
tions have assets of $250,000 or mor e. As nearly as can be estimated 
today, the active gen eral aircraft fleet eng·aged in fi elds of business and 
industry totals some 30,000 planes. Many companies already operate 
fleets of aircraft. Though some of the larger corporat ions haYe limited 
their plane ownership to airline types, used more or less exclusively by 
their top executives, the industry believes it is only a question of time 
until these corporations learn that smaller , less expensive aircraft can 
be efficiently utilized by all branches of these corporate operations. Add 

'' Gcn enll A\·iation: A ll ci\·il fl yi ng except t.h at of th e nirJin es. 
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AEROSPACE FACTS AND FIGURES, 1961 

UTILITY AIRCRAFT, FACTORY SHIPMEN'l'S, 1960 
(As reported to Aerospace Industries Association by selected manufacturers) 

:Manufacturer 
and 

Model 

Aero Commander 
500A,B,C, ... .. .. ... . . 
560E .. .. . .. . .. . ... . . 
680E,F ...... . .... .. . 
720 .. . .. .... . . .... . . . 

Beech 
18 . .. . . ....... . ... .. . 
Debonair .. .. .... . . . . . 
Bonanza .. . . . . . . . ... . 
Twin Bonanza ...... . . 
Baron ....... . .... . . . 
Queen Air . . . . ..... . . . 
Travel Air . ..... . .... . 

CaiiAir 
A-5 . . ... .. ........ . . . 
A-6 ... .. .... . .. . . . . . . 

Cessna 
150 ......... . .... . .. . 
172 .. . .. . . . ... . .. . . . . 
175 ..... ... .. . . . . ... . 
180 .. . .... . .. . ... .. . . 
182 .. . . .. .... . ... .. . . 
210 ....... . . ... ... . . . 
310B,C .............. . 

Champion 
'l' ra veler ........... . . 
Tri Travel er . . . . ..... . 
Sky Trac .. .... .. .. . . . 
Challenger .. .. ..... . . 
DX'er . .. ......... . . . 
Tri Con ... .. . . ...... . 

Lake Aircraft 
LA-4 .. .. . . ....... .. . 

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

Piper 
Super Cub . ......... . 
Tri-Pacer ... . ....... . 
Apache ....... . ..... . 
Aztec . . ... .. ....... . . 
Comanche 180 . ... . .. . 
Comanche 250 ... . . .. . 
Pawnee 

TOTAL ...... .. . . ...... . 

Complete 
Aircraft" 
Number 

69 
13 
70 

3 

81 
238 
345 
87 
23 
66 

122 

9 
4 

354 
1,015 

501 
283 
667 
610 
290 

33 
72 
14 
83 
19 
27 

5 

172 

329 
446 
102 
329 
275 
469 
363 

7,588 

Manufacturers Net 
Billing Price 

(Thonsnnds of Dollars ) 

$ 11,917 

43,061 

88 

56,664 

1,492 

115 

2,781 

35,102 

$151,220 

a Excludes aircraft shipped to the military, h eli copter s and gl iders . 
NO'l'l!l : '.rhe total s shown h ere ma y vary from FAA fi g ures becau se th ey o re based on selected 

reporte only. 
Source: 1 
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t o t his la rge corpor ate market tens of thousa nds of independent business­
m en, sales r ep resen tatiYes, execu t iYes of smaller firms and professional 
people whose operations r equire extensive t r avel, and the market poten­
t ial become.· enorm ous indeed. 

T o r each this market t he industry already bas a big advantage in 
its established d istributor and dealer organizations which provide wide­
spread good sen ·ice. 'rbough the indu t ry bas sp ent a gr eat deal of t ime 
and li ter ally ma ny millions of dolla rs in deYelopiug an excellent market­
ing and scnice organiza tion , extensive expansion and improvement 
of t he f aciliti es of a ircr aft dea lers i: occurring all over the country. In 
addition , t he basic manufacturing industry bas made extensive additions 
to its plan t an d r esear ch fac ilities, and continues to do so . Other factors 
contribut ing to t he con tinuing industry g rowth are constantly-improved 
production techniques, better cost control, broadening of leasing and 
financing p lans, and an expand ing expor t market. 

Gener al aviation's total fly ing hours exceed the annual airline hours 
at least three t imes. Irusiness-use hours, alone, a re in excess of the 
a irline fl y ing hours. In fact, general aviation has in many ways become 
th e largest f eeder-airline in the Nation. As a r esult, t her e is an ever­
growing p artnership bet ween general av iation and the airlines. The 
sch eduled airlines provide ser vice to about 600 places in t he Nation, 
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w her eas there are ten tim es as many a irports. B ecause sma ll e r bus iness 
aircraft are able to r each all of the Nation 's airports, ge ne ra l aYiat ion is 
able to f eed more and more t\·affic to and from off-airli ne points, thus 
making more of th e Nation practically a ir actessible fo r bus iness and 

industrial users of air transportatio n. Th er efo re, the sma 1l p ia ne a ud 
the rapidly gro"·ing air taxi industry " ·hic:h u t il izes sm a ll ge nera l mr-

AN NUAL SHIPMENTS OF UTILITY ArncRAF'I', 1947 TO DATE" 
(As reported to Aerospace Industries Association by selected manufacturers) 
-

All 
Aero Cess- Cham- Moon- Other 

Year TOTAL De- Beech pion ey Piper ~fan-

s ign 
na 

ufac -
turer 

--- - --

Nu~mER OF AIRCRAFT SHlPPED 
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 
1960 7,588 155 962 3,720 248 172 2,313 18 

MaNUFACTURERS NET BILLING PmcE (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 
1960 151,220 11,917 43,061 56,664 1,492 2,781 35,102 203 

n Th e tota ls shown h ere ma y va r·y from FA A fi g-ures bc(·a usc th ey a rc ba sed o n rPport~ lJy 
selected manuf:i cturc r·s on l;.r. I ~AA tota ls for nil eivi l a ircraft in clu cl ing (' OIIIJI I ( ' I' (' i H I tntn ~ po rt 
a.i rcra ft, a. re shown on page 7. 

Source ; 1 
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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 1!,700 211,142 418,359 
1956 669,079 1 ,295 221,096 432,688 
1957 702,519 16,900 237,149 448,470 
1958 731,078 18,303 245,541 467,234 
1959 758,368 19,364 255,377 483,627 

N.A.-Not available. 
a Airline Transport Rating became effective May 6, 1982. 
~Preliminary. 
Sources: 3, 25 

Student 
Pilot 

Approvals 
During 
Year 

545 
18,398 
14,572 

110,938 
77,188 

45,003 
30,537 
37,397 
43,393 
44,354 
45,036 
76,850 
58,107 
67,618 

craft are bringing about a revolution in air transportation. 

Certified 
Civil 

Flying 
Schools 

-
39 
24 

749 
964 

1,625 
1,280 
1,093 
1,035 

902 
809 
814 
847 
855~ 

Though it is difficult to arrive at exact figures because of the ex­
tremely diverse nature of general aircraft use, the annual contribution 
to the Nation's economy is now estimated to be substantially more than 
a billion dollars annually, including the sale of new aircraft, fuel, oil, 
parts, supplies, maintenance and related services, such as wages paid 
to mechanics, airport attendants, and professional pilots engaged by cor­
porate aircraft users. For examples: FAA estimated that 249,000,000 
gallons of fuel and 4,000,000 gallons of oil were consum~d in general 
aviation during 1959. 

This is a direct contribution to the national economy. The indirect 
contribution, resulting from improved efficiency and productivity gained 
by the business and industrial and agricultural users, must be very 
large indeed. 

A principal C'ontributor to indn~try growth is the general aircraft 
<'lectronic-eommnnit•ation industry. 'l'hc aYailability of fine navigation­
communiC'ation Pqnipments and eleetronic dC'viee~ of a size, weight, de-



AEROSP ACE P ACT S AN D PIG U RES, 1961 

HOURS FLOWN I N UTILITY AIRCRAFT , 1931 TO DATE 

(Thousands of Hours) 

Business" I Com mercial 0 Instructional Pleasure Other< 
Year Total 

I 
Hours Hours Per- Hours Per- Hours Per- Hours Per- Hours Per-

cent cent cent cent cent 
- - --- - - ---- -- -- - - - - - - --
1931 1,083 152 14 281 26 307 28 343 32 - -
1932 877 130 15 215 25 223 25 309 35 - -
1933 795 129 16 200 25 198 25 268 34 - -
1934 846 121 14 207 24 217 26 301 36 - -
1935 954 132 14 229 24 292 31 ::lOl 31 - -
1936 1,059 122 12 245 23 380 36 312 29 - -
1937 1,173 156 13 227 19 432 37 358 31 - -
1938 1,478 188 13 254 17 577 39 459 31 - -
1939 1,922 246 13 332 17 755 39 589 31 - -
1940 3,200 314 10 387 12 1,529 48 rl/0 30 - -
1941 4,460 250 6 511 11 2,816 63 883 20 - -
1942 3,786 270 7 473 12 2,680 71 363 10 - -
1946 9,788 1,068 11 943 10 5,996 61 1,686 17 95 1 
1947 16,334 1,966 12 1,279 8 10,353 63 2,616 16 120 1 
1948 15,130 2,576 17 1,066 7 8,701 58 2,606 17 181 1 
1949 11,031 2,615 24 1,449 13 4,187 38 2,732 25 48 ('' ) 
1950' 9,650 2,750 28 1,500 16 3,000 31 2,300 24 100 1 
1951 8,451 2,950 35 1,584 19 1,902 23 1,880 22 135 1 
1952 8,186 3,124 38 1,727 21 1,503 18 1,629 20 203 3 
1953 8,527 3,626 42 1,649 19 1,248 15 1,846 22 158 2 
1954 8,963 3,'375 43 1,829 20 1,292 15 1,920 22 47 ('') 
1955' 9,500 4,300 45 1,950 21 1,275 13 1,975 21 - -
1956' 10,200 4,600 45 2,000 20 1,500 15 2,100 20 - --
1957 10,938 4,8641 45 2,013 18 1,864 17 2,109 19 88 1 
1959. 11,700 5,300 45 2,200 19 2,000 17 2,200 19 - -

a Includ es fl y in g for corporate or executive purposes as well as fl y ing by indi v itlu n ls , including-
farm e rs a nd ra nchers , on person al bu sin ess . 

b Includ es co ntract, charte r, ind us tri a! and commercial agri cultural fl y ing . 
c Testing, ex perim ental, ferry ing, etc . . 
d Less than 'h of 1 percent. 
e D a ta estimated from trend s ince no fo'rmal survey wa s condu cted for this year . 
NOTE: This t able exclud es a ll a ircr a ft opera ted by the scheduled airlines . D a ta for war years 

are not a va ilable. 
Source : 25 

pendability and cost to mal\e th em espeeially suitable and useful for 
small aircraft, plays an important part in th e growth whi eh is occmTiug 
in general aviation. Such equipm en t adds g reatly to th e utility of th e 
aircraft and complements th e air tra f£ c control systrm and navigation 
aids maintained by th e F r cl eral Governm ent. 

The business uses of small a ircraft are now so d iversifi ed as to bP 
almost impossibl e to li st- lllanu factnrin g ac ti viti es of al l kinds, bankin~· 
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and fina nce, mer chandising, public u tilities, road building, and construc­
tion , are just a few. 

S uch uses are concerned with the small airplane as a means of rapid 
t r anspo rt at ion . It has also become a tool of business and industry. Oil 
and other kin ds of geophysical exploration have been greatly aided b? 
t he use of small a ircr aft . Remote construction and survey cr ews can be 
suppli ed by a ir. Oil and gas transportation and th e transmission of 
electric power r equire an eYer-incr easing network of power and pipe lines, 
which must be surveyed and constantly patrolled. Small aircraft make it 
possibl e to do this quickly aud effi ciently. 

Gen er al aYiation is an important adjunct to agriculture, ranching, 
and fo restry, both as a means of transportation and a tool. E xamples 
are : cattl e counts; soil erosion sur veys; patrolling and mending fences; 
quick t r ansportation to r emote sections of a large ranch or between 
scatter ed fa rm and r anch operations ; and, transportation to town and to 
market p laces . In forestrJI, vast forest preserves can be patrolled and 
surveyed in a manner previously totally impossible. 

But t he most d ramatic agricultural and forestry use is in tbe dis­
p ensing of chemical dusts and sprays. The most r ecent F AA data ( 1957 ) 
r ecorded that 61,000,000 acres were treated with 650,000,000 pounds of 

GENERAL AVIATION FLYING HOURS 
REPORTED 1946·1960-PROJECTED 1961·1970 
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AEROSPACE FACTS AND FIGURES, 1961 

u. s. ACTIVE C I VIL AIRCR,\FT, B¥ T>PE A:\0 B¥ S TNI'ES 

As OF JA::\U,\RY 1. 1960 

Genera l Av iation 
Tota l 

Ait· Carri er 
4-Placc 

State active (scheduled Multi- and OYer 
and All Other 

aircraft irregular) eng me Single 
Engine 

-
Alabama • ••••• 0 0 • •• 679 11 57 2-l-7 364 
Alaska .. . . . . . . ..... 1,208 50 71 cHG 671 
Arizona •• • • 0 • • • •••• 1,065 0 83 431 :)i)l 

Arkansas ••• •• • 0 • ••• 859 0 45 264 550 
California .. . . .. .... 8,761 120 681 3,428 4,532 
Colorado •• 0 ••• • •• • • 1,033 46 70 431 486 
Connecticut ......... 536 0 4-l 186 306 
Delaware . . .. ' .. . ... 228 7 35 86 100 
District of Colu.mbia. 37'1 71 126 69 108 
Florida .. . .......... 2,352 120 268 826 1,138 
Georg ia .... . ... ... . 965 88 65 344 .J68 
Hawaii .. ... .. . . .... 109 22 10 12 65 
Idaho ..... .. ....... 689 0 2i'i 306 3i'iS 
Illinois • 0 • • • • • • • • ••• 3,791 207 331 1,716 1,537 
Indiana ............ 1.889 14 1~5 876 85-l 
Iowa ... .. .... ... . .. 1,626 0 65 771 790 
Kansas . . . . ... ...... 1,790 0 96 866 82S 
Kentucky ... . ..... . . 529 0 4c! 272 213 
Louisiana • • • •• • ••• 0 1,160 1 138 362 659 
lVIaine . . . . . .. .. .... 371 0 8 134 229 
Maryland .. ...... . . . 624 0 43 233 348 
Massachusetts . . . .... 912 34 72 312 49-l 
Michigan . . . . .... .. . 2,728• 13 2-l-9 1,132 1,334 
Minnesota .. ........ 2,036 86 97 690 1,163 
Mississippi 0 ••• •• • •• 718 0 37 177 50-l-
Missouri • 0 0 ••• • •••• 1,663 202 108 661 692 
Mon tana . . ... . ... . . 985 1 44 385 555 
Nebraska .. . .. . ..... 1,174 0 66 4-l-7 661 
Nevada . . .. . .. .... .. 356 23 45 ] 2-J 16-l-
New Hampshire .... . 176 0 11 5:1 Jl2 
New J ersey . . ... .. .. 1,274 15 131 481 647 
New Mexico • •• • 0 ••• 726 0 58 374 29-1 
New York • • 0 • • • 0 • • • 3,334, 607 36-l 927 1,4:36 
North Carolina . . .... 1,171 22 95 44-l- 610 
North Dakota . .. . . . . 675 0 7 169 Ljf)!) 

Ohio ••• • • •• •••• • 0 •• 3,109 1 364 ] ,2:)7 1,-l87 
Oklahoma . . .... . ... 1,511 0 ] 88 61 :) 708 
Oregon ............ . 1 ,3D3 2 117 G05 GoD 
Pennsylva ni:t ....... 2,-1 !=!:'i I ~ 71 0HO 1 , ~ -1 :1 

Rhode I slnnd . ... ... I :1~ 2 l:''i ·1-1 71 
South Ca rulilln ...... ·lOS I) 2:l 1 fi -1 :2:2 1 

- -- ---- - -- - - ----
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U . S . A C'l'IY E CI\"IL AlRCRAFT, BY TYPE AKD BY STATES- Continued 
As oF JA~mAR\"" 1, 1960 

--- - ~-

Air Carrier 
General Aviation 

Total (scheduled 
4-Place 

active 1\Iult i- and Over 
S tn t1• a ir craft 

and eng ine Single 
All Other 

inegular ) 
Engine 

-

South Dakotn • • • • 0 • • 779 0 9 261 509 
TPnnessee • •• • •• •• 0 . 816 16 85 345 370 
Texas • • •••• • 0 • •• • 0. 6,187 136 796 2,400 2,855 
Uta h . . ... . . . . . . . . .. L_l42 0 23 193 226 
VPnnont . . . . . . . . . . . 97 0 7 26 64 
Virg inia . ... . . . . . . . . 863 61 60 285 457 
'iVa shington . .. .. ... 1,737 34 56 635 1,012 
W est V i1·g inia . . .... . 368 0 27 154 187 
'iVisconsin . . . . . . . . . . 1,323 0 120 479 724 
\Vyoming 0 • •••• • • •• 401 0 26 164 211 

U . s. TOTAL •• 0 0 • • 70,627 2,013 6,021 27,259 35,334 
P uerto Rico . . . . . . .. . 66 7 9 27 23 
V irgin I slands .. ... . 2 0 2 0 0 
Other • • • • 0 • • • •• •• • • 52 .. 0 2 15 35 

TO'LIL • • 0 •• • • • 0 70,747 2,020 6,034 27,301 35,392 

-Sou n :e : 2<J 

dry chemi cals a nd 95,000,000 gallons of liquids; almost a million fl ight 
hours " ·ere chalked u p; and, these act iYit ies were a substantial incr ease 

over previous years. 
Th e ind ustry is inYcstigating a \Yi cle Yariety of small t urbine engines. 

Though the availability of practical tu rbine pO\Yer suitable for small 
aircraft seems closer today t han it clid a year ago, t here is still much 
developmental work t o be clon e. New aud somewhat differ ent designs 
will make t hei r app ea ranl"e with the advent of t urbine power , and "t ur ­
bine-power ed a ireraft in th e l igh t t win-class, presen tly under study and 
developmeu t , will p r obably become aYa ilable befor e 1965. Piston-power ed 
aircr aft, constantly being im proYed, will cont inue to dominate the 
volume ge ner al a irc- raft ma rket in the n ext (lecade. 
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INVENTORY OF CIVIL AmCRAF1.'a, BY YEAR Oli' iVIA NU FAC1.'URE 
As of January 1, 1960 

Year of Number P er cent 
Manufacture ()f Total 

TOTAL 70,747 100.0 

1959 5,596 7.9 
1958 4,986 7.0 
1957 4,180 5.9 
1956 4,902 6.9 
1955 3,113 -±A 
1954 1,966 2.8 
1953 2,457 3.5 
1952 2,109 3.0 
1951 1,314 1.9 
1950 1,998 2.8 

Prior to 1950 38,126 53.9 

-- -

a Number of active civil aircraft, comm ercial tran sport and utility, recorde d with F ederal 
Avia tion Agency . 

Source : 25 

As of January 1 

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

1959 • • • • • 0 0 • • • • •• 

1960 . ........ . .... 
1961 . . . ...... . .... 

N .A.-Not a va il a ble . 
Source : 25 
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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 60,931 
88,545 54,039 
92,067 58,994 
85,320 60,432 
87,531 64,688 
93,189 67,153 
98,89:1 69,718 

105,309 70,747 
111,fi80 78,760 

--

Inactive 

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

31,888 
34,506 
33,073 
24,888 
22,843 
26,036 
29,17fi 
:14,5()2 
32,820 
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TOTAL AIRCRAFT OPERATIONS" IN THE UNITED STATES 
AT FAA AIR TRAFFIC CoNTROL AIRPORT ToWERs 

1950 TO DATE 
(In Millions) 

TOTAL General Aviation Air Carriers Military 
Year Per Per Per Per 

Number Cent Number Cent Number Cent Number Cent 

1950 15.9 100.0 9.6 60.2 4.0 25.0 2.4 14.8 
1955 19.4 100.0 8.5 43.9 5.9 30.7 4.9 25.4 
1956 21.9 100.0 10.0 45.6 6.5 29.6 5.4 24.8 
1957 25.0 100.0 12.1 48.4 7.1 28.2 5.9 23.4 
1958 26.4 100.0 14.0 52.9 6.9 26.3 5.5 20.8 
1959 26.7 100.0 14.9 55.9 7.3 27.3 4.5 16.& 
1960 25.6 100.0 14.7 57.6 7.1 27.8 3.8 14.6 

• Aircraft operations are all aircraft arrivals and departures, including both instrument flights 
and visual flights. 

Source: 26 

PUBLIC AIRPORTS BY LENGTH OF RUNWAY AND 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 .••......•.•. 2,949 1,162 376 435 224 369 110 273 
-- --------------------

New England •••.•. 138 55 10 21 11 17 a 21 
Middle Atlantic .•••. 302 169 43 26 11 29 3 21 
East North Central .. 546 269 85 91 23 35 7 26 
West North Central. 430 195 58 65 24 30 ]!) 4B 
South Atlantic ..••. 340 115 36 48 33 71 7 :10 
East South Central .. 133 51 16 25 13 16 3 ]II 

West South Central . 353 100 58 62 44 44 15 3ll 
Mountain .•........ 257 31 33 36 27 57 34 :m 
Pacific •.•.....•••. 436 167 36 57 36 69 22 40 
Other ••..•...•.... 14 0 1 4 2 1 2 4 

Source: 25 
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The operation of commercial helicopters has become big· business. Based 
on a Helicopter Council survey of the commercial helicopter operators 
in th e United States and Canada, th e operators are doing a business 
conservatively estimated at $50,000,000 annuall y. 'l'hc survey reveal ed 
th e continually expanding utility of the helicopters today. Leading these 
diversified uses are construction "·ork, oil and mineral exploration, agri­
culture, powerlin e and aerial patrols and photography. 

There are now 265 commercial helicopter operators using 882 heli­
copters in the United States and Ca nada. Of th ese, 56 ope rate helicopter 
flight schools. 

During the year, the Co un cil published th e :first list of Foreign Mili ­
tary, Government and Commercial H elicopter Operators. Based on th e 
information r eceived, th er e are 212 operators in 62 (excluding Canada) 
foreign countries operating 1,376 heli copters. In additio n, 182 heli cop­
ters were on order. 

Of th e 1,376 helicopters CtltT E' lltl y in 11se outside the United States 
and Canada 1,369 are Amrriean bnilt . Of the 182 helicopt ers on ord 0 r, 
J03 will be USA exports. 'J'his list is scli ed11i e<1 for 1·evision d11ring 1961. 

Indicative of the in cr easing presti ge of th e l!Cli coptcr operator activi­
ties is the fact that the H eli copter Associati on of America, th e offic ial 
organ ization of th e comm er cial helicopter operators of North and South 
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HELI COP TERS 

A lll eri ca , a ppoin ted a f ull t ime cxecut iYe secreta ry a nd established a 
head qu a rt ers offi ce in \ \"ashin g ton, D . C. 

Unc u C t he surn .'·s conducted by t he Coun cil iu 1060 in the fi eld of 
eo rpora te usc of h e! icop ters poi nted out t he fact that helicop ters are 
moYin g rapidl y in to t he execut ive t r anspor t p ict ure. Because of t heir 
uniqu e flig h t capa bili t ies fo r movin g executives, key personnel and indu~ ­

t ri a l equip men t to t he righ t spot in the minimum amount of t ime­
t hey 'r e uo,,· bein g d ubbed as a irborn e ''execut ive suites. " Industries 
eurreu tly operatin g th eir own r otor craft (or leasing from a commer cial 
op era to r ) i nd ude minin g, t extil es, elect rica I, r ad io, gas, oil, construction, 
foo d , ba nkin g, b roadcast in g and lumber. 

H el icop tcrs haYe a l ·o invaded politics and indeed played an impor­
tan t r ole d urin g t he 1960 p residential campa ign . The " helistop " often 
r epl aecd t he " " ·hi st le stop " in many a reas as cand idates of both poli t ical 
parti l's fo uud helicopters made it possible to keep ou schedule and as 
imp or tau t ly, to n:tee t t lt e voters in t he off-ra ilway and oft -airpor t towns. 

P residen t K enn edy, his family and Government offi cials con t inue to 
use t he helicopter as an official transpo rt . V isit ing fo reign d ignitaries 
a re n ow given t he r ed ca rp et " ·elcome at a t empor ar y, conven ien tly ­
located " h elipor t" instead of at the a irpor t. F or example, on his first 
vis it to meet wi th P r esiden t K ennedy in Washington , D. C., Gr eat 
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AEROSPACE FAC'l'S AND FIGURES, 1961 

PJWDUCTION OF CO]I[i\fERCIAL HELICO PTERS" 
(Number of H elicopters ) 

1953 to Date 

1953 1954 1955 1956 1957 1958 

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

1959 196 0 

---
TOTAL 111 131 146 268 ::Jll 196 291 294 

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

47 Series . . .. .. .. 59 68 84 111 132 99 

Brantley 
B-2 ••• 0 ••••• • • 0 - - - - - -

Hiller 
12B • 0 •••• • • •• •• 34 20 16 - - -
12C •••• 0 0 • •• • •• 

- - - 21 21 12 
12E - -• 0 • •• •••••• 0 - - - -

Republic 
Alouette •• 0 • • 0 •• - - - - - 5 

Sikorsky 
S-55 ...... . ... . . 18 43 41 52 38 11 
S-58 .. . .. . .... . . - - 5 55 60 22 
S-62 . . ..... . .... - - - - - -

Vertol 
H-21 •••• • •• 0 ••• - - - 29 60 35 
V-33 •• • •• • • 0. 0. - - - - - -
V-44 .. .. . . . .... - - - - - 12 

.. 
a 'Manufactured by com panies re portin g to Ae ros pa<:e Indu stri es Assoc iation. 
b Includes produ cti on of tw o foreign Ji ccnset::s . 
Source : 1 

---

169" 1'14 

15 43 

- -
- -
25 -') {_ 

15 5 

4 1 
47 9 
- 7 

12 -
- 5 
5 8 

Britain's Prime Minister MacMillan arrived by helicopter. He landed on 
th e grounds of th e Naval Observatory next door to the British Embassy. 

The scheduled opening of th e huge new Dulles International Airport 
at Chantilly, Virginia (30 miles from ·washin gton, D. C.) has fo cused 
attention on th e lack of a mun icipal heliport in th e Nation's Capital. 

The a nnouncement by th e Civil Aerona ut ics Board of an investio·atio11 b 

of th e pendin g applications for heli copter servi ce in th e \Vashing·ton , 
D. C. area furth er pointed out th e need for a heliport facility t o serv<' 
the community . At th e r equest of th e Civil Aeron a uti cs Board, with th e 
cooperation of the Aviation Committee of Th e Metropolitan \Vashington 
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Boanl o l' T t·acl e, t he .1'\a t·ional Capita l P lanning 'ornmis. ion ini t iated a 
helipo r t s ite sllrYcy in the Dist rict of Columbia for submission to the 
\ Va: hin gton Distri ct Commiss ioners fo r appr ova l a nd action . 

In t his co1mect iou , it is interest ing to note that fo r t he fo urth con­
secu t ive yea r , t he D ist rict Commissioner. p roclaimed " H elicop ter W eek " 
in Vlashing ton, D. C. in recogni tion of t he helicopter 's service to t he 
communi ty and to t he Nation as .April 30 to May 6, 1961. 

Th e three sched uled helicopter a irlines, Los .Ange~es .Airways, I nc., 
Chicago H elicop ter A ir ways, I nc. and New York Au·w~ys, In ~., con­
tinued to set n ew r ecords in t he n umber of pas. engers earned dunng the 
y ear. l n 1959, t he th ree carriers fl ew 366,000 passengers, in 1960, they 

· . · cr ease of some 34% fl ew a n estnnated 490,000 passengers, an m t < · 

\Vit h t he heli cop ter equip men t soon to be ava ilable a nd " ·i th t heir 
r esu ltin g lower oper atin g costs and higher load f actors, it is predicted 
t hese three a irlin e's shortly \Yill an nually Humber their passengers in t he 
millions. 

'rhe Mili ta ry Services, Army, Navy, Air l<' orcc, Ma rine Corps and 
Coast Guard, however , r emain t he heaviest users of helicopters fo r aerial 
r econnaissan ce, fi re fi ght ing, in cr ash r escue, ant i-submarine warfare and 
in t he t r anspo r t of a mmnnit ion, supplies and t roops. 

Of p rim e impo rtance to t he industry was the Ar my competition fo r 
a Ligh t Observation liel icopteL·. This competition, known as t he LOll 
was held for t he purpose of select ing a fo ur-passenge r , turbine-powered 
helicopter as a r eplacement fo r t he L-10 's, H-13 's and II-23 's. Early in 
t he spri ng, 196] , t he A rm y will select t wo desig ns a nd cont ract fo r p roto­
types of each . F'oll owi ng extensive t ests aml c,·a l na t ion, a prod nction 
ord er of 3,000 of t his ty )w " ·il l bl' a" ·a r c1L• <l . 
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Year 

1941 
1942 
1943 
1944 
1945 

1946 
1947 
1948 
1949 
1950 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 

AEROSPACE FACTS AND FIGURES, 1961 

ANNUAL PRODUCTION OF MILITARY HELICOPTERS 

1941 to Date . 

Air 
TOTAL4 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 
668 2 204 

Armyb 

-
-
-
-
-

-
-
-

6 
15 

192 
559 
463 
155 
200 

430 
450 
435 

u The TOTAL column includes, in addition to the aircraft of the Air Force, Navy and Army, 
aircraft bought by units of the Department of Defense for delivery to foreign countries in the 
Military Assistance Program, and for delivery to other federal agencies such as the Coast Guard, Federal Aviation Agency, etc. 

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

Source: 17 

Project Hummingbi1-cl, a comprehensive study by the Federal Avia­
tion Agency on the use of steep-gradient aircraft in short haul commer­
cial transportation for the next decade, has been completed. The study 
emphasized helicopter operations, trends and forecasts and has proven 
to be an extremely useful report for the industry. As part of the general 
project, a second study, ''A Technical Summary and Compilation of 
Characteristics and Specifications on Steep-Gradient Aircraft," is schrd­
uled for publication by mid-1961. 

Two Task Force assignments made by Federal Aviation Agency Ad­
ministrator Halaby early in 1961 will be important to the helicopter 
industry. Project New Horizon, headed by Fred M. Glass, will report 
on National Aviation Policy and Lloyd N. Cutler will direct the Task 
Force to review FAA rule-making and enforcement procedures. 

With the complete utility of helicopter flight operations seriously 
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handicapped by the existence of legal restrictions adopted in the years 
prior to its development and in connection with fixed wing flight safety 
needs, the Council continued to campaign for the establishment of city­
center heliports throughout the country. To assist in this project, copies 
of "Legal Aspects of Planning for Urban Heliports," prepared by the 
Council's legal advisers, were distributed to city planners, state and 
local governments throughout the Nation. 

The cooperation of national groups in behalf of the helicopter indus­
try is evidenced typically by The American Legion's adopfon of the 
following resolution to "Encourage Utilization of Helicopters": 

·wHEREAS, The helicopter has proved itself a useful and versatile 
vehicle for both military and peaceful uses; and 

\VI-IERE.AS, There is need for increased emphasis on the many serv­
ices the helicopter offers to enhance our way of life; 

NOW, THEREFORE, BE IT RESOLVED, By The American Le­
gion in National Convention assembled in Miami Beach, Florida, October 
17-20, 1960, does reaffirm the principles and objectives of Resolution 

"'' 

SALES AND BACKLOG OF SIX l\fAJOR HELICOPTER MANUFACTURERS 

1954 TO DATE 

(Milhons of Dollars) 

Year TOTAL 

Sales 
1954 $307.4 
1955 333.5 
1956 337.0 
1957 326.6 
1958 295.0 
1959 256.9 
1960 267.6 

Backlog 
December 31 

1954 $677.8 
1955 540.1 
1956 446.6 
1957 281.1 
1958 222.4 
1959 223.7 
1960 309.2 

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

I 

Military 

$202.6 
260.1 
283.6 
248.5 
243.1 
202.4 
226.2 

$584.3 
469.0 
379.7 
251.5 
210.4 
201.3 
284.0 

Civil" 

$104.8 
73.4 
53.4 
78.1 
51.9 
54.5 
41.4 

$ 93.5 
71.1 
66.9 
29.5 
12.0 
22.4 
25.2 
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HELICOPTERS TN PHODUCTlON AND D EVELOP lllEX'l', 1960 

Military Ci\·il Number Present 
Company Symbol D es igna tion of Places Sta tu !;:. 

Bell H -13H USA } 47G-2 3 Production 
HTL-7 USN 
- 47G-3 3 Production 
I-I-13J USAF 1 47J-2 4 Production 
HUL-l USN 
H UL-l G US CG J 
I-IUL-ll\'I USN 4/L LJ Produdion 
XV-3 \USAF l 200 2 De\·eloplll( 'llt 

/ USN 
H -40A USAF I 204 7 Produdion 
H U-lA USA f 
HU-lB USA 20LJB 10 Product.ion 

Boeing-
Vertol I-I-21D USA - 22 Developnn!n1. 

- 105 Developm ent 
VZ-2 USA V-76 1-2 Development 
- V-107 25 1Jevelopm ent 
- V-107-II 25 Produ ction 
YI-IC-lB USA V-114 33 Produ ction 
YH C-lA - 25 Development 

Brantley - B -2 2 Production 
Cessna - CH-l C LJ Produ ction 

- CH-lC" 4 Development 

Gyr odyne YRO N-1 USN Rotorcyclc 1 Production 
Hill er H -23D USA - 3 Production 

- H-12E 3 Production 
- H-12E4 4 Production 
YROE -1 \ USMC I - 1 Development 

/ USN f 
X-18 USAF - Development 

Hughes Tool YH0-2HU USA 269A 2 Production 

K a man - K-16B Development 
H U2K -l K-20 ]~ Developm ent 
- Kam:111/ Fa in•y 

RotodynP fFi DevelopnJPnt 

OmPga - B S-J 2 01 fi 'F'rodudiun 

Republic - Alouette li 5 Proclndion 
YI-ID-1 USA Djinn 2 Development 
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HELICOPTERS I~ PRODUCTION AXD DEVEWPMEXT, 1960-Continued 

l\Iilitary 
Company Symbol 

Sikorsky H-18A USAFl H-19C USA 
HRS-1 l USMC 
HRS-2 
H04S-1 USN 
H04S-2 l HSS-1 USN 
HSS-1N 
H-34A USA 
HUS-1 } USMC 
HUS-1G 
HUS-1A USN 
HSS-2 USN 
-

• Certificated for instrument flight. 
Source: 1 

J 

Civil Number Present 
Designation of Places Status 

S-55C 12 Production 

S-58 20 Production 

0 

S-61-L 31 Production 
S-62 12 Production 

No. 639 adopted by the 40th National Convention to the end that we 
promote and encourag·e the development and use of helicopters and the 
passage of necessary ordinances and regulations as will permit their 
efficient operation. 

A directory of "Recipients of Helicopter Awards-1944-1960," pre­
pared by the Council in 1960, was favorably received by the press, indus­
try and cognizant Government agencies. A similar directory of helicopter 
records is scheduled for publication in 1961. 

Noteworthy "Firsts" during 1960 included: 
• A rescue helicopter landed and took off from 18,000 feet on Mt. 

McKinley. The highest landing and take-off ever made by an air­
craft of any type. 

• First ~,AA cPrtification of a helicopter for instrument flight. 
• Elewn new international helicopter records in categories of speetl, 

elimb, altitude and distance over a closed course were made. Five 
of these records were formerly held by the U.S.S.R.. 

• •rhe world's first turbine-powered helicopter was delivered to a 
scheduled airline. 

• First flight of first twin-turbine transport helicopter. 
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Year 

1948 
1950 
1952 
1953 
1954 

1955 
1956 
1957 
1958 
1959 
1960 

Source: 4 

AEROSPACE FACTS AND FIGURES, 1961 

HELICOPTER SCHEDULED AIRLINES 

Available Service and Utilization 
1948 TO DATE 

(In Thousands) 

Revenue 
Revenue 

Passengers Passenger-
Carried Ton-Miles Miles 

Flown Flown 

- 28 -
- 63 -
- 75 -
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 
490 1,054 9,475 

HELICOPTER SCHEDULED AIRLINES 

Revenue Ton-Mile Traffic Carried 
1948 TO DATE 

(In Thousands) 

Revenue 
Plane-Miles 

Flown 

284 
p68 
631 

1,006 
1,071 

1,148 
1,315 
1,604 
1,675 
1,899 
2,218 

Year TOTAL 
Passenger u.s. 

Express Freight 
Excess 

Ton-Miles Mail Baggage 

1948 28 
1950 63 
1952 75 
1953 129 
1954 152 

1955 195 
1956 277 
1957 448 
1958 59r 
1959 855° 
1960 1,054" 

a Includes charter flights. 
Source: 4 
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- 28 
- 63 
- 75 

2 123 
17 115 

60 96 
149 89 
311 02 
463 83 
710 87 
902 92 

- - -
- - -
- - -
- 2 2 
13 5 2 

31 5 3 
31 7 ;t 
33 8 1 
34 6 2 
41 7 3 
40 6 4 



., 

The Nation's airlines in 1960 provided more service, carried more 
passengers, transported more fre ight, express and mail, and the operat­
ing r evenues reached the highest peak in airlines history. At the same 
time, n et profits dropped sharply. 

The airlines increased their lead over other forms of public trans­
portation, and domestic low-fare aircoach traffic for th e first time ex­
ceeded first-class travel during the latter part of the year. 

H ere is the 1960 r ecord for U. S. domestic and international scheduled 
airlines: 

• 62 million passengers carried in 1960, an increase of 2 million over 
1959. 

• 226 million ton-mi les of U . S. mail in 1960, a significant gain of 
20 per cent over the previous year . 

• 570 million ton-miles of airfreight, up 73 million over 1959. 
The airlines, the Air Transport A>;sociation r eported in its 1960 

Annual r eport ,provided a r ecord volume of service 765.5 billion available 
seat-miles-an incr ease of 6.2 billion over 1959. The passenger load 
factor-the number of seats fill ed-was 59.2 per cent of available capa­
bility, a slight decrease over the 61.2 p er cent r eported in 1959. 

A s ignificant mil estone in a ir travel was r eached in 1960 when tur­
bine-power ed aircraft accounted for half of the total passenger miles 
flown . At the end of 1960 ,the schecluled carriers" were operating a fl eet 

a Exclu d in g all -ra rgo and Aln sknn airlines. 
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Aircraft 

TOTAL" 

Boeing 
707 
720 

Convair 
340 
440 
880 

Douglas 
DC-6 
DC-7 
DC-8 

Fairchi ld 
F-27 

Lockheed 
1049 
1649 
E lectra 

AEROSPACE FACTS AN D FIGURES, 1961 

SI-IIPJII.EN'l'S OF COllfl\IERCIAL TR..>\NSPORT 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 1960 

262 211 

73 68 
- 24 

- -
14 5 
- 15 

1 -
- -
21 !)1 

41 14 

5 -
- -

107 24 

a Commercial tran sport total s d iffer from FAA totals f o 1· "transports'' bec::~usc th ey exclurle 
executive and oth e r tran s ports for othe r than com me rt:ia l u sc. 

Source: 1 

of 1,750 planes. 'l'his included 202 turb~jet aircraft and 222 turboprop 
airliners, about one fourth of the total aircraft in operation. 

rrhe airlines industry expects to take delivery of 118 turbojet aircraft 
and 39 turboprop plan es d:uing. 1 96J · 'l'here are 19 tnrb ine-powered 
helicopters on order for dehvery m the 1961-62 period. 

The turbine-powered airlin er has provided a great stimulus to air 
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t ravel. The speed, safety and comfort of these n ew aircr aft have at­
t r acted thousands of n ew air t r avelers. 

'l' he efficient ma nagement of a irlin es, coupled \\'i th t he excellent air­
craft t hey operate, has held t he line on incr eased travel costs . Domestic 
a ir p assenger fa res as measured by aver age r eve nue p er passenger mile 
a re t he same today as t hey were in 1937. Railroad coach passenger fa r es, 
measured in t he same \\' ay, have iucrcased 55 per cent d uring t he same 
period. 

'rhe airlines lmve made substantial p rogress in imp roving ground 
services. Last year th e domestic carriers handled some 50 million r eser­
vations an d t his is expected to increase to 120 million by 1970. New 
rese rvation systems a re being install ed. One airline has spent about 
$2,250,000 fo r a system t hat instantl y t ell s its agent in almost 100 cit ies 
th e seat availabili ty up to 6 month s a lwad on 60,000 diffe ren t it iner aries. 

For th e fi rst time since J 9;)1 t he fa tality rate of t he scheduled air 
t ranspor t system was more t han one per 100,000,000 passenger-miles 
flown. 'fh e J DGO ra te, aecorcliug to the Nat ional Safety Co unci l, was 1.01 
fo r eve ry 100,000,000 passenger-mil es. 'rhis is less t han half of th e 
fatali ty rate for passenger a uto t ravl' l. B ut t he only sat isfactory r eco rd 
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U. S. SCHEDULED AIRLINES-AIRCRAFT IN SERVICE BY 1\<lA.KE AND MODEL 

AS OF DECEMBER 31 

... Domestic International" 

Aircraft :Make Aircraft :Make 
and :Model 1941 1957 L958 1959 1960 and :Model 1941 1957 1958 1959 1960 

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

B47D,G .. 6 6 5 5 
Boeing Boeing 

247D 27 .. .. . . . . 307 3 .. . . .. . . 
307 5 .. .. . . . . 314 8 .. . . . . . . 
377 .. 9 9 6 . . 377 . . 24 23 15 3 
707 . . . . . . 48 62 707 . . .. 6 18 29 
720 . . . . .. . . 22 

Convair Convair 
240 .. 99 76 46 51 240 . . ] . . . . . . 
340 .. 134 133 122 117 
440 .. 31 31 36 31 
540 . . .. . . 1 4 
880 .. .. . . . . 14 

Curtiss 
C-46 .. 7 7 7 7 

Douglas Douglas 
DC-3, 3S 280 312 307 282 258 DC-2 3 .. . . .. . . 
DC-4 .. 39 31 25 18 DC-3 45 10 8 14 9 
DC-6,A,B .. 267 271 270 261 DC-4 .. 28 27 26 22 
DC-7 .. 169 214 189 179 DC-6A,B . . 68 83 52 36 
DC-8 .. . . . . 18 56 DC-7 . . 38 38 31 37 

DC-8 
Fairchild 

. . . . .. . . 19 

F-27 .. .. 10 29 37 
Grumman 

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

10 1e .. .. . . 10 2 . . . . . . . . 
18 13 10 7 .. . . 18 3 . . . . . . . . 
L49, 749 .. 116 109 98 69 
1049 .. 81 89 86 82 1049 . . .. . . . . 1 
1649 .. 25 29 28 25 
188 .. . . .. 96 107 

Martin Martin 
2-0-2 .. 25 26 19 15 130 1 . . .. . . . . 
4-0-4 .. 85 95 85 so 

Sikorsky Sikorsky 
S51 .. 2 2 2 2 S42B 4 . . . . . . 
S55 .. 12 fl 5 5 S43 1 . . .. . . . 
S58 .. 6 5 6 7 
862 .. . . . . .. 1 

Vertol 
V44B .. . . 5 5 5 

Vickers 
700,800 .. 59 80 82 74 

- - -- -- - - -
TOTAL 341 149 4154 6159 6 1594 70 170 185 156 15 6 
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U. S. ScHEDULED AmLINES-.AlRCRAFT IN SERVICE BY :MAKE AND MoDEL-­

Continued 

Domestic International" 

Aircraft Make 
1941 1957 1958 1959 1960 

Aircraft Make 
1941 1957 and Model and Model 

-------- ----
Fixed Wing Fixed Wing 

4-engim• 4-engine 
turbojet . . . . . . 66 154 turbojet .. . . 

4-engine 4-engine 
turboprop . . 59 so 178 181 turboprop . . . . 

2-engine 2-engine 
turboprop . . . . 10 30 41 turboprop . . . . 

4-engine 4-engine 
piston 5 706 752 702 634 piston 16 158 

2-engine 2-engine 
piston 336 703 682 597 559 piston 54 12 

I-l<'lieopter Helicopter 
Piston Piston 

engine . . 26 22 23 24 engine . . . . 
Turbine Turbine 

engine . . . . . . . . 1 engine . . . . 
-------- ----

TOTAL 341 1494 154611596115941 70 170 

a Excludes certain aircraft in both domestic and International operations. 
Source: 25 

1958 

--

(j 

.. 

. . 

171 

8 

. . 

. . 
--
185 

1959 1930 

----

18 4H 

. . . . 

.. . . 
124 99 

14 9 

. . .. 

.. .. 
----
156 156 

to the airline industry is a zero fatality rate. They are moving toward 
this goal. In the period of 1940-44, the average rate was 2.45 fatalities 
for each 100,000,000 passenger-miles; in the period of 1956-60 this record 
improved to 0.57. 

Declining earnings are the number one problem of the carriers. Last 
year was the fifth consecutive year of depressed earnings. 

The Civil Aeronautics Board, the agency responsible for regulation 
of the airlines, ruled that airline earnings should be equivalent to a 
10.5 per cent average return on investment for extended periods. Last 
year, the carriers earned 2.90 per cent on invested capital, or about 
$116,000,000 less than required to attain the return. 
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CAB Chairman Alan Boyd stated: '"l'oday 's low (airlin e) earnings 
focus attention on anoth er of our immediate problems. lVIaeh 3 (super ­
sonic) is staring us in the face .. . ca rri er earnin gs are t he only hope 
for a substantia l private enterprise contribution to supersonic develop ­
ment-and the Nation must develop one. Carrier earnings in the years 
immediately ahead are the only hope t hat a private enterprise a ir trans­
port system can absorb th e next equipment transition . '' 

The development of th e supersonic transport will r eq nire a joint 
Government-industry effort. 'l'h e extremely high costs make it im possibl e 
fo r a single compa ny or even a combin e of several aerospace companies 
to undertake development. 

But as a matter of national prestige, the Nation must move ah ead 
with this program. At least three other fo r eign nations, including Soviet 
Russia, are moving ahead in this fi eld. 

EMPLOYMENT, WAGES, AND AVERAGE ANNUAL EARNI NGS IN •rHE 
TRA NSPORTA'l'ION I NDUSTRY, 1959 

Air 
T rans- H igh-

ALL porta-
ALL TRANS- tion Rail-

way 
Trans-

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

Car-
rier) 

- - -- ----
Full-Time Equivalent 

Employees (Thous-
ands) . .... . .. . .. . . .. 56,709 2,458 155 !:)23 1,048 

Wages and Salaries 
(Million Dollars) . .... $251\,206 $1-J,184 :J;1 ,025 $5,597 $5,636 

Average Annual Earn-
ings per Full Time 
Employee .... .... .. $4,553 $5,771 $6,613 $6,064 $5,378 

Source : 0 

Water, 
P ipe-
line, 
and 

Other 
Trans-
porta-

tion 
-

332 

$1,926 

$5,801 
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AIRLINES AND 'l'RANSPOR'l'ATION 

U. S. DOMESTJC A.:'o<D I NTERNATIONAL SCHEDULED AIRLINES 

PA SSENGER SERVICE 

Selected Years, 1926 to Date 

Domestic Interna tional 
Revenue Revenue 

Passengers P assenger- Passengers Passenger-
Year Carried" Miles Carriedc Miles 

(Thousands) F lown• (Thousands ) Flown" 
(Millions ) (Millions ) 

-
1926 6 1.0 N.A. N.A. 
1930 385 85.1 33 18.6 
1935 679 316.3 111 46.0 
1940 2,523 1,052.2 163 99.8 
1945 6,576 3,3.62.5 476 448.0 

1950 17,345 8,002.8 1,676 2,206.4 
1951 22,652 10,566.2 2,042 2,599.8 
1952 25,010 12,528.3 2,365 3,021.0 
1953 28,721 14,760.3 2,699 3,385.6 
1954 32,343 16,768.7 2,875 3,749.6 

1955 38,025 19,819.0 3,416 4,420.2 
1956 41,738 22,361.8 3,949 5,126.1 
1957 48,464 25,339 .6 4,422d 5,769.5 
1958 48,128 25,343.4 4,595d 5,992.3 
1959 54,770 29,343.4 5,148'1 6,918.5 
1960 56,117 30,513.6 5,718'1 8,159.2 

N .A.-Not available. 
"1926, 1930 : dupli cated r even u e nnd non-revenu e passengers; 1935, 1940: duplica ted 

r evenu e p assenger s; 1 945 to d ate : undupli ca ted revenue p assenger s. 
b 1 92 6, 1930, 1935 : in cludes non-revenue passenger-miles. 
c 1930, 193 5, 1940, 1945 : total passen gers; 1950 to d ate : r evenue passengers only. 
~~u~-~~n:n~~ passengers. These fig ures are not comparable to those for previous years. 
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Year 

1949 
1951 
1953 
1955 
1956 

1957 
1958 
1959 
1960 

AEROSPACE FACTS AND FIGURES, 1961 

DEVELOPMENT OF UNITED STATES CIVIL AIR TRANSPORT 
(Scheduled Services-International and Domestic) 

SELECTED YEARS, 1949 TO DATE 

Revenue 
Passengers 

Revenue 
Cargo 1\files Passenger 

(Millions) .Carried Miles Ton-Miles" 

Flown (Millions) (Millions) (Millions) 

456 17 8,935 174 
504 25 13,166 240 
629 81 18,146 276 
752 41 24,239 379 
835 46 27,488 445 

941 53 31,109 515 
945 53 31,336 523 

1,002 60 36,188 497 
970 62 38,673 580 

N.A.-Not available. 

1\fail 
Ton-Miles 
(Millions) 

61 
86 
97 

139 
148 

156 
172 
190 
226 

"Includes nonscheduled operations for scheduled combination and all·cargo carriers and non· 
certificated carriers. For 1958 nonscheduled operations amounted to 140 million cargo ton·miles. 

Source: 25 

DEVELOPMENT oF FREE WoRLD CIVIL Am TRANSPORT 
(Scheduled Services-International and Domestic, Excluding China and USSR} 

1919 TO DATE 

Miles 
Year Flown 

(Millions) 

1919 1 
1929 57 
1934 101 
1939 185 
1944 257 

1949 840 
1951 1,000 
1953 1,195 
1955 1,425 
1956 1,580 

1957 1,760 
1958 1,815 
1959 1,910 
1960 1,975 

N.A.-Not available. 
Source: 29 
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Passengers 
Carried 

(Millions) 

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

27 
42 
52 
68 
77 

86 
87 
98 

108 

Passenger- Cargo-Ton- Mail-Ton-
Miles Miles Miles 

(Millions) (Millions) (Millions) 

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. N.A. 

15,000 390 130 
22,000 625 160 
~8,500 710 190 
38,000 890 255 
44,000 . 1,015 275 

50,500 1,115 295 
53,000 1,145 320 
60,000 1,315 355 
69,000 1,495 I 410 
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AIRLINES AN D 'l'RANSPORTATION 

THE T EN L EADING PASSENGER TR~\NSPORT COMPANIES 

(Million~ of Passenger Miles" ) 

1960 1954 

American Airlines .. .. .. . . . . .. 6,257 Pennsylvania Railroad ... .... . 3,447 
United Air Lines . ... .. . ...... 5,355 American Airlines . . . . . . . . . . . . 3,372 
Trans World Airlines ..... ..... 4,451 United Air Lines ............. 3,135 
Eastern Air Lines ....... .. .... 4,046 New York Central System ..... 3,041 
Pennsylvania Railroad ......... 2,463 Eastern Air Lines ............ 2,847 
New York Central System ..... 1,797 Trans World Airlines ....... . . 2,611 
Deltn Air Lines .. .. .. ...... .. 1,772 Atchison, Topeka & Santa Fe 
Atchison, Topeka & Santa Fe Railway System ... . ........ 1,948 

Railway System .... ..... ... 1,689 Union P acific Railroad Com-
Capital Airlines .. ..... ... .. .. 1,492 pany . . ....... . ........... . 1,459 
Union P acific Railroad Southern Pacific Company .. ... 1,342 

Company ....... . . ... .. .... 1,233 New York, New Haven & Hart-
ford Rnilroad Company . .... 1,274 

a Excludes commuters and multiple ride passenger s . 
No'l'F.: Data do not include for eign operations of the airlines. 
Sources : 8, 30 



AEROSPACE FAC'rS AND FIGURES, 1961 

AIR VS. RAILROAD PASSENGER TRAVEL 

1937 TO DATE 

(Passenger Miles in Billions) 

Domestic Air Carriers 
Railroads (excluding 

Year 
TOTAL 

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

1942 1.4 
1943 1.6 
1944 2.2 
1945 3.4 
1946 6.0 

1947 6.3 
1948 6.3 
1949 7.4 
1950 8.8 
1951 11.7 

1952 13.8 
1953 16.1 
1954 17.91!1 
1955 20.91!1 
1956 23.51!1 
1957 26.41!1 
1958 26.41!1 
1959 30.4R 
1960 31.6R 

E Estimate. 
N.A.-Not available. 
Sources: 3, 25, 30 
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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 
29.3 
30.5 

Commutation) 

Irregular TOTAL Pullman Coach 
--

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

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

N.A. 59.7 20.7 39.0 

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

.6 30.8 10.5 20.3 

.8 26.6 9.2 17.4 
1.1 29.4 9.9 19.5 

1.3 29.1 9.3 19.8 
1.3 27.2 8.2 19.0 
1.11!1 25.0 7.3 17.7 
1.11!1 24.2 6.9 17.3 
1.11!1 23.7 6.6 17.1 
1.11!1 21.0 5.2 15.9 
1.11!1 18.4 4.2 14.2 
1.1R 17.6 3.8 13.8 
1.1" 17.0 3.6 13.4 



Billions of 
Passenger-JJf iles 

1916 
1939 
1941 
1944 
1948 

1951 
1954 
1955 
1956 
1957 

1958 
1959 
1960 

Percent 

1916 
1939 
1941 
1944 
1948 

1951 
1954 
1955 
1956 
1957 

1958 
1959 
1960 

•Revised 
1!1 Estimate 

AIRLINES AND TRANSPORTATION 

INTERCITY PASSENGER TRAFFIC BY 

AIR, RAILROAD AND Bus» 
Selected Years, 1916 to Date 

Domestic 
TOTAL Air Railroads" 

Carriers 

32.5 • 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 
71.8 29.3 22.1 
72.2'El 30.5 21.3 

100.0 • 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 
100.0 42.2 29.5 

--

Buses 

• 
9.5 

13.6 
27A 
24.'7 

27.4 
25.6 
25.5 
25.2 
21.5' 

20.8' 
20.4 
20.4E 

• 
28.9 
30.6 
21.8 
32.2 

37.5 
35.7 
34.6 
33.3 

. 29.4 

30.0 
28.4 
28.3 

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

•Negligible. 
Sources: 1, 25, ao, 3 7 
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-

Y ear 

1926 
1937 
1947 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 

AE ROSPACE F ACTS AND FIGU RES, 1961 

AVERAGE REVENU E PER PASS ENGER-M ILE, 1926 TO D ATB 
(Cents ) 

AIRLINES RAILROAD 

D omestic Coach 
P a r lor 

Domestic Non- (Exclud ing Car and 
Scheduled S cheduled Commuter) S leep ing 

Car " 

12.0 - 3.35 N. A. 
5.6 - 1.80 N .A. 
5.1 - 2.02 2.74 
5.55 3.20 2.53 3.35 
5.45 3.20 2.53 3.38 
5.39 3.20E 2.50 3.35 
5.35 3.20E 2.47 3.31 
5.32 3.20E 2.56 3.39 
5.30 3.20E 2.71 3.68 
5.60 3.20" 2.76 3.75 
5>.60 3.20E 2.77 3.84 
5.60E 3.20E 2.80 3.88 

-

I NTER-
CITY 
Bus 

2.96 
1.73 
1.70 
2.02 
2.06 
2.08 
2.06 
2.13 
2.29 
2.43 
2.59 
2.65" 

a Revenue fi g ures cover railruad passenger ti ckets onl y, exclud e &pace charges for parl or and 
sleeping ca r s. 

60 

N .A.-Not a va ila.ble. 
1·: Esti mate. 
Sources : 1 , 3 , 2 5, 30 , 3 7 

DOMESTIC SCHEDULE REVENUE PASSENGER-MILES 
REPORTED 1946·1960-PROJECTED 1961·1970 
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Year 

AIRLINES AND TRANSPORTATION 

TRANSPORTATION AcciDENT DEATH RATES 

(Deaths per 100,000,000 Passenger-Miles) 
1946 TO DATE 

Domestic 
Railroads 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 0.09 • 0.08 
1955 0.76 0.07 

1956 0.62 0.20 
1957 0.12 0.07 
1958 0.43 0.27 
1959 0.69 0.05 
1960 1.01 0.16 

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 
1959 0.85 3.3 
1960 1.16 3.6 

a Includes pedestrians, employees, trespassers, etc. 
Source: 38 

0.19 
0.21 
0.18 
0.23 
0.18 

0.24 
0.21 
0.18 
0.11 
0.18 

0.16 
0.13 
0.24 
0.17 
0.11 

1.4 
1.4 
1.2 
1.2 
1.1 

1.1 
1.0 
0.95 
0.82 
0.96 

0.84 
0.7 
0.87 
0.95 
0.79 

Cars and 
Taxis 

2.5 
2.3 
2.9 
2.7 
2.9 

3.0 
3.0 
2.9 
2.7 
2.7 

2.7 
2.6 
2.3 
2.3 
2.3 

4.0 
3.7 
3.4 
4.0 
4.2 

4.3 
4.2 
4.1 

.3.7 
3.7 

3.6 
3.4 
3.2 
3.1 
3.0 
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PORT 
AVIATION 

Aeronautical export of both civil and military aircraft, their related 
equipment and accessories increased i-mt~:Y during 1960. I~ 
th ~-orts of th 0 s -:-aerospac-e-irrc}ustr·y- d-uri-n-g=the-yea-e-amounted 
to more than $1.3 billion, and represented an increase over aeronautical 
exports during 1959 of 73 per cent. 

This record gain was in sharp contrast to other aspects of th e U. S . 
economy becoming incr easingly burdened by the flow of doll ars out of 
the country. Sales efforts of the indust ry, coupled with the free world 
demand for American-made aerospace p roducts, thus wer e a major factor 
in coping ·with the U. S. gold outflow. 

A-ccOTilingsttFtlte-B:-S-:-But•eau=u-rth e Census, -a v-i a:-t-ion ex pnrts-:i:CJ·t-a-1-
lin g $±;-240;2'i.fr.;_00 . er -eliven:ac o 107 free worrd nrti:o:n H'l'0'tlg h 
N~.emb · 0. Th es'e='J'h:ltio·Hs i:Jrclu-ded co1.mu'i s in the W estern 
hemi. pher e, 21_ in Euro.p.e,- 2.7-=i.n- th e - Tear and-Far i:u-ding 
Austral-ia- and -,e-w Zealan-d , and- 25 in Africa. 

During the past five years (1956-1960) , exports of aeronauti cal hard­
ware have accounted for 5.5 per cent of all U. S. merchandise expo rted , 
and 9.5 per cent of th e U. S. aerospace indust ry 's $ll billion annual 
production during this period. During 1960, aerospace industry exports 
accounted for approx imately 6.5 per cent of all U.S. merehanclist> expo rts 
a nd 12 per cent of th e aerospace industry total sales. 

Of parti cu la r· importan ce af!·ai n in J 960 was th e continued a nd in-
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:\ YIA' I ' JO~ EXPORT A~D FOREI GN :\. YI AT ION 

cr easin g trend in licensing arrangements between American aircr aft 
and miss ile manufacturers and the aeronaut ical manufact urers of other 
co t:n t ri es, which became manifest in 1955. American aircraft manufac­
t urers have greatly broadened the scope of their in ternational operations 
in both product ion and sales by actuall y becoming par tners with the 
«eronautical manufacturers of other nations. This t r end is notable in 
Can ada, France, Germany, Italy, Japan and Mexico, with similar ar­
ran gemen ts under negotiation in other a reas abroad . There is a well 
t1cfin ed t r end by A merican aviation manufacturer s to look to interna­
t ion al li censin g a rrangements to greatly augmen t t heir expor t business. 
'-L'his 11 e\\· concep t of intern ational cooper ation among aeronaut ical manu­
l'act u rers of differen t nations may \Yell provide the " business break-
1 h rongh " r equired t o hurdl e the many obstacles to int ernational t r ade. 

Export of A mer ican-manufactured business and utility aircr aft in ­
e reased 63 % during 1960. This wide acce ptance of American-m anu­
fact ured small pla nes attest·s to the diversifi ed and economical u t ili ty of 
thi s equi pment. Indicat ions ar e th at ealendar 1961 will p rove to be au 
except ional expor t year fo r u ." s. a ircraft in this categor y . 

--'l.C~·ci a lc:H.~nsport ba:cldo-g- declirred: slight ly-du'l.' i ng the- p astr 
yea.r.,=tt ~·;-<J-ili;-C1-ics of - t he urbin e-powered airlin e- t r ansports u1c reased. 
'.I'1Te=b~ktcrg of- p i,-;tt>H""'p tnver ed transpor ts has v ir t ually d isappeared. 

DeliYeri cs ol' gas turbin e-powered transpor t . to the world airlines 
(·ont inn ecl to ga in inqw tns durin g 1!160. Of t he 206 giant airlin r rs roll ing 
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AEROSPACE FACTS AND F IG URES, 1961 

EXPORTS OF CIVIL AIRCRAFT, 1948 '1'0 DATE 

NEW PASSENGER TRANSPORTS 

TOTAL 
3,000-14,999 lbs 15,000-29,999 lbs 30,000 lbs & over 
ai rframe weight ai rframe weight airframe weight 

,year 
N um- 1 N um- Value Num- Value Value Num- Value 

ber (Millions) ber (Millions) ber (Millions) ber (M illi ons ) 

--- - - ----
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 51 87.0 
1954 110 93.0 29 2.0 7 4.0 7<1 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 .I fi4.7 
1958 127 146.4 36 3.5 9 5.6 82 ] 37.::1 
1959 65 107.6 23 2.3 3 1.7 39 103.6 
1960 159 480.1 57 6.7 10 !:U 92 464.8 

NEW UTILITY, PERSONAL AND LIAISON PLANES 

T OTAL 3-Piaces or less 4-Piaces and over 

Year 
Value Value Value 

Number (Millions) Number (Millions) Number (Mill ions) 

--
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 
] 959 1,033 I 14.5 394 :H1 6: :o ] 0.9 
] 960 1,528 2:i .fi 374 B.O ]154 I 20.6 

( Con t inued on next page) 
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AVIATION" EXPORT AND FOREIGN AVIATION 

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 
1960 82 

• Less than $500,000. 

Sour<·e: 14 

Value 
(Millions) 

$1.9 
1.2 

.9 

.9 
1.4 
4.9 
4.0 
4.2 
3.7 

11.9 
9.6 
8.2 
7.7 • 

Used Aircraft Other 

Number Value Number Value 
(Millions) (Millions) 

202 $ .7 ..... . .... 
262 .6 ..... . .... 
262 .9 ..... . .... 
300 .9 . . . . . ..... 
303 l.!'i ..... . .... 
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 
564 25.7 3 .02 

off U. S. production lines during the year, 92 were delivered to foreign 
flag <'arriers. Approximately 522 turbojet and turboprop airliners have 
been delivered to foreign flag carriers and domestic airlines since deliv­
eries began in 1958. 

Tl~eleptnent- and activation of certaitrinternationa,l financing 
-GPganiz.ft.tions ohm-ious types two years ago still has-not a:s--yet provided· 
muclunox.~thatl-indiljeet m;sistanee to-U, S. aviation._exporters. The U.S. 
Export-Import Bank continues to be the leader in the financing of U. S. 
ain•raft to the world's major airlines. It is hoped that the Export-Import 
Bank may also provide leadership in the development of long-term export 
credit g·uarantees f r American-manufactured capital equipment. 

GREAT iBRIT Ant 
' ' 1960 brought f rther <'OIL<iolidatiol,lrto Brit~in 's aircJiaft indu;;;try, 

which during tpt ear ~'ecor?ed ai).' irrypressive f. $206.1 million fOf the 
export of aero-~ g nes.,: The 'tota ·for,: all Brifish-t anu~actured 'aero­
nantieal ex11ort~ ame t)J $397.9:>ta~ion iry1960; co 1pare~ to the $438.3 
million total valje of Aeronautie:{r~xpopt's ship during -1959, a 'peak 
year. 
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.-\EHOSPM,'E FA CTS A::-JD FJGUHES, 1961 

.\l UTUA J, SECURIT Y PROGRAM, SHII'ME:\T OF .\IIL!TARY AIRCRAb'T 

1950 '1'0 DATE 

Year Ending September 30 

1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 

TOTAL" 

"Octobe r 6 , 10 4!) to S epte mbe r 3 0 , l!l60. 
Source : 1 9 

FRANCE 

Total 

251} 
850 

1,317 
2,689 
1,170 
1,292 
2,659 
2,182 
1,714 

620 
355 

] 5,099 

Air F orce Navy 

818} 283 

1,124 193 
2,274 415 

923 247 
1,138 154 
~,580 79 
2,085 97 
] ,565 149 

528 92 
317 38 

--
13,352 1,747 

----

During 1960, total aircraft industry sales cam e to approx imately 
$460,000,000; and , of this amount, $230,000,000 in aeronautical prodncts 
were exported from France. Th e French aircr aft labor fo r ce totaled 
83,000 during 1960, whi ch was a slight increase over 1959. Export orders 
booked by th e French aeronauti cal industr y in 1960 showed an incr ease 
of alm ost 150% over 1959. 

JAPAN 

Aeronauti cal manufacturing in Japan during 1960 totalf'cl $68. -
930,000, a 67 % increase over the $41,341,066 mamlfacturer1 durin g 1959. 
By t he end of ] 960, t lw rr "·rrr 18,200 people f'mp loyecl in th e Japanesr 
aircraft industry. A eronantir-al exports were not significant dnring· ] 960 . 
. Japan ese produ ction of 42 P2V air craft began in 1960, and two sig­
nifi cant manufartu rin g agreements for th e prod uction of TT. S .-c1 rs igner1 
1nrbin r lw li coptrrs wer e app l'Ovrr1 by th e ,Tapa nrse g·ovcr nm r nt. 

NETHERLAND.'!, 

Prod ncti on of (.j,·il a ireraft <ln r in .u· ] 960 " ·a<; r eported as 2Fi Fokker 
(F-27 nnits ) at a Yalnr of approxima1Ply $16.4 million. Fonrtee n of these 
F-27 's wrre f'X port rd clrwing J·he yra r. 'l'h f' a irrraH inclnstry in the 
Netlwrlanr1 s r mployf' (l approx im a1·r l,,- G. 800 p f' r ;;;ons in 10fi0. "·hi rh was 
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AVIATION EXPORT AND FOREIGN AVIATION 

an increase over 1959. A total of 15 new U. S.-manufactured transport 
aircraft at a value of $55.8 million were imported by the Netherlands 
during 1960. 

WEST GER1lf.ANY 

During eleven months (January-November) of 1960, the German 
aircraft industry exported 237 units at a value of $7.4 million. Total 
production was not reported. However, an estimated figure of a 23,000-
person labor force was given for all segments of the German aeronautical 
manufacturing industry. Germany is a major recipient of aeronautical 
licensing agreements from American companies. 

SWEDEN 

Sweden produced a training and observation aircraft for both civil 
and military purposes, known as the SAAB 91 "Safir." Fifty-one of 
these planes were sold in 1960.for $1,400,000, of which 37-valued at 
$1,100,000-were exported. It was reported that approximately 10,000 
persons were employed in the aircraft and electronic industry in Sweden 
during 1960. Military aircraft production is classified and therefore not 
reported. 

U. 8. EXPORTS OF NEW AIRCRAFT ENGINES" FOR CIVILIAN AIRCRAFT, 1948 TO DATE 

Year Number Value (Thousands of 
dollars) 

1948b 660 $326 
1949b 107 112 
1950 247 285 
1951 304 509 
1952 551 941 
1953 347 708 
1954 728 1,516 
1955 897 2,016 
1956 l,R71 3,529 
1957 1,516 3,860 
1958 1,552 4,312 
1959 948 2,448 
1960 1,464 3,716 

a Under 400 h.p.; data for exports of engines of 400 h.p. and over withheld for "security 
reasons." 

& Under 250 hp. 
Source: 14 
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AEROSPACE PACTS AN D :FIGURES, 1961 

V . .U.UE OF UNITED STA'l'ES biPORTS Ole A E RO X ,\ U'l'I C PRODUCTS, 

1955 TO DA'l' E 

(Thousands of Dollars ) 

Aircraft Aircraft 
Year TOTAL Aircraft" Eng ines Parts, N.E .C. 

1955 $32,096 $14,415 $1,265 
1956 86,790 55,594 2,300 
1957 52,671 15,476 1,639 
1958 78,560 32,715 5,991 
1959 68,066 16,273 7,510 
1960 60,901 6,841 7,388 

a Aircra ft includes new and used airplanes , sea planes , and amphibian s . 
Source : 15 

U. S . ExP ORTS OF CrvrL HELICOPTERS 

1948 TO DATE 

$16,416 
28,896 
35,556 
39,854 
44,283 
-!6,672 

Year Number Value in Thousands 

Source : 1 4 
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1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 

47 
31 
38 
28 
37 
98 
74 
66 
55 

104 
67 
63 
82 

$1,933 
1,181 

984 
899 

1,411 
4,873 
4,044 
4,165 
3,658 

11,907 
9,564 
8,184 
7,703 

--
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AVIATION EXPORT AND FOREIGN AVI ATION 

UNITED STATES AVIATION EXPORTS 
I I 
I I 
I I 
I 

L 
,......,. 

1,000 

800 

- V'\ -
A 

600 

400 

200 

0 
1920 

1$1.2Mill 
1925 

C$.8Min 
1930 

C$8.8 Mil) 

I /\) 
I I 

J /" ) 
__.I .........,. 

1935 1940 1945 1950 
1$14.3 Mil) $311.9 Mil) $1 ,204 .8 Mil) 1$242.4 Mill 

• 
1955 

$727.5 MiO 

U. s. TOTAL EXPORTS AND EXPOR'l'S OF AERO).TAUTIC PRODUCTS 

SELECTED YEARS, 1912 TO D ATE 

(Millions of Dollars) 

Year T otal United Total Aeronauti c Percent of total 
States Merchandise Products 

- - ------ -
1912 $ 2,170.3 $ .1 
1915-1918 22,176.7 31.5 .14 
1921 4,378 .9 ,;) 

1929 5,157.1 9.1 .18 
1939 3 ,123.3 117.8 3.8 

1946 9,500.2 115.3 1.2 
1952 15,025.7 603.2 4.0 
1953 15,649.0 880.6 5.6 
195-l 14,948.1 618.9 4.1 
1955 15,'118.5 727.5 4.7 
1956 l f\ ,839 .7 1,059.3 5.6 
1957 20,850.3 1,028.0 4.9 
1958 17,892.7 971.5 5.4 
]959 17.566.2 769.5 4.4 
] 960 20,500.0 1,329.5 6.5 

a Less than .0 5 pe recn t. 
Sources : 14, lG 
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1960 
C$1,400Mill 
Esti iiiJted 
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UNITED KINGDOM: AERONAUTIC ExPORTS, 1924 TO DATE 

Annual Million 
Annual 

Million 
Average Dollars Dollars 

1924-1928 $ 5.6 1952 121.6 
1929-1933 7.1 1953 182.0 
1934-1938 16.3 1954 156.9 
1939-1943 33.9 1955 185.3 
1944-1018 57.7 1956 292.6 
1949-1951 112.3 1957 325.0 

1958 434.2 
1959 436.0 
1960 397.9 

Source: 42 

UNITED KINGDOM: EMPLOYMENT AND PRODUCTION IN THE AIRCRAFT 
MANUFACTURING INDUSTRY 

Year 

1918 
1935 
1939 
1944 
1948 
1950 
1954 
1955 
1956 
1957 
1958 
1959 
1960 

N.A.-Not avaUable. 
E Estimate by ofllcial British sources. 
• As of end of November. 
• As of end of December. 
Sources: 27, 28 
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1918 TO DATE 

Employment 

347,112 
35,890 

355,000 
1,821,000 

134,219 
153,600 
238,200" 
258,300" 
26!5,300" 
257,6oo• 
246,6oo• 
23!5.400. 
292,5oo• 

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. 
N.A. 
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CANADA: AIRCRAFT AN D P ARTS I NDUSTRY, 1935 TO D AT E 

Average Gross 
N umber Number Selling Value 

Year of of of Products 
Plants Employees (Millions of 

D ollars) 

1935 7 294 $ .9 
1936 7 416 1.3 
1937 8 606 1.7 
1938 13 1,617 6.9 
1939 13 3,596 12.6 

1940 19 10 ,348 24.2 
1941 24 26 ,661 74 .0 
1942 42 44 ,886 137.8 
1943 45 69,529 223.7 
1944 45 79,572 427.0 

1945 38 37,812 253.3 
1946 16• 11 ,405 36.2 
1947 12 9,374 44.3 
1948 11 8,049 45.6 
1949 14 10,725 61.1 

1950 15 10,549 50.2 
1951 23 19,198 111.3 
1953 43 38,048 398.7 
1954 47 35,095 343.0 
1955 52 33,036 354.3 
1956 52 35,563 354.5 
1957 70 41,616 424.4 
1958 -- 39,932 462.3 {;:) 

1959 78 28,516 327.5 

S ources : 6, 2 3 
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JAPAN: NUMBER OF AIRCRAF'l' MANUFACTURED, E:-.:PORTED, AXD J~U'ORTED 

1952 to Date 

Year 

1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 

N.A.-Not available. 
Source: 31 

:\[a 11 ufa ctured 

1 
9 

36 
86 
93 

227 
211 
145 

16 

Exported Imported 

- 66 
- 68 
7 28 
- 12 
6 19 
2 17 

27 13 
16 ~ . A. 

- 31 

ESTIMATES OF AERONA U'l'ICLIL A C'l'IVJTJES I N OTHER CO UK THIES" 

_-\ eronautical Sales a nd Trade 

Country 
Employ ment (Va lue in ;,rillions of l.' . S. Dollars ) 

(End of 1960 Sales 
(Total) 

Fran ce . . . ..... . 83,000 460.0 
Gemum y • 0 •• •• • 23,000 N.A. 
Japan ••••• • • • 0 18,200 68.5 
Netherlands .. . .. 5,300 N.A. 
S wed en . . . . . . . . 8,500 N .A . 

a As compil ed and released by e ach separate country . 
• Xegligible. 
S ource : 1 

Imports Exports 
( Civil) ( CiYil) 

128.0 135.1 
45.3 7.4 
45.3 

,, 

56.4 11.5 
35.0 4.5 
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Public Relations Officials of Member Companies 
of the Aerospace Industries Association 

.Aero Commander, Inc. 
1\Iiss Jerrie Cobb 
P. 0. Box 118 
Bethany, Oklahoma 

Aerodex, Inc. 
Robert S. Skidmore 
P. 0. Box 123, Int'l. Airpm·t 
Miami 48, Florida 

Aerojet-General Corp. 
George E. Pelletier 
P. 0. Box 296 
Azusa, California 

Aeronca Manufacturing Corp. 
Knight Goodman 
Middletown, Ohio 

Aeronutronic Division of 
Ford Motor Company 

Richard P. Lytle 
Ford Road 
Newport Beach, California 

Allison Division, General Motors Corp. 
Roger C. Fleming 
Indianapolis 6, Indiana 

Aluminum Co. of America 
John L. Fleming 
1501 Alcoa Bldg. 
Pittsburgh 19, Penna. 

An)('rican Brake Shoe Company 
Eric Bogedal 
530 Fifth A venue 
New York 26, New York 

Denison Engineering Division 
Robert C. Clouse 
1160 Dublin Road 
Columbus 16, Ohio 

Kellogg Division 
Fred L .Cogswell 
3151 West Fifth Street 
Oxnard, California 

Raymond Atchley Division 
Edward J. Bausch 
2339 Cotner A venue 
West Los Angeles, California 

A vco Corporation 
James J. Cassidy 
750 Third Ave. 
New York 17, New York 
Lycoming Div. 
Paul Deegan 
Stratford, Conned i•·nt 

Eleetronics & Ordnance & K ash-
ville Divs. 

Richard E. Stockwell 
Box 116 
Cincinnati, Ohio 

Research & Advanced Development 
Div. 

Frederick C. Durant III 
Wilmington, Massachusetts 

Avco-Everett Research Laboratory 
V. J. Coates 
Everett, Massachusetts 

The B. G. Corporation 
Robert Brattvet 
321 Broad Ave. 
Ridgefield, New Jersey 

Beech Aircraft Corp. 
Phil McKnight 
Wichita 1, Kansas 

Bell Aerosystems Company 
William A. Boles 
Director of Public Relations and 

Advertising 
P. 0. Box 1 
Buffalo 5, New York 

Bell Helicopter Company 
James C. Fuller 
Assistant Vice President and 

Director of Public Relations 
P. 0. Box 482 
Ft. Worth 1, Texas 

Bendix Corporation 
E. E. Fox 
Director of Advertising 

and Public Relations 
1104 Fisher Building 
Detroit 2, Michigan 
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Boeing Airplane Company 
Carl l\I. Cleveland 
Diredor of Public RelatioJ JS 
Box 3707 
Sea ttle 24, Washington 

Aero-Space Division 
R. Peter Bush 
P. 0. Box 3707 
Seattl e 24, W ashington 

V ertol D i Yision 
John H. Newland 
Morton, Pennsylvania 

Transport Division 
Gordon S. Williams 
P . 0. Box 707 
Renton, Washington 

Robert S. Mansfield 
54, Avenue George Mandel 
Paris 16c, France 

Joseph l\1:. Crockett 
Suite 1200 Commonwealth Bldg. 
1625 K Street, N.W. 
·washington 6, D. C. 

Mark E. Nevils 
Suite 3562 Internat ional Bldg. 
45 Hockefeller Plaza 
New York 20, New York 

Cessna Aircraft Company 
Bill Robinson 
5800 E. Pawnee Road 
\Vichita, Kansas 

Marketing Division 
R L. Gri esinger 
5800 E. Pawnee Road 
\Viehita, Kansas 

Chance Vought Aircraft, Inc. 
J. W. Johnson 
P. 0. Box 5907 
Dall as, Texas 

Chandler Evans Corporation 
Joseph E. Lowes, Jr. 
Charter Oak Boulevard 
\Vest Hartford J., Connecticut 

J40 

Cle,·eland Pneumatic Industries, Inc. 
D. V. Sheehan 
3781 East 77th Str eet 
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 
Gen eral Dynamics Corp. 

Ned Root 
Director of Communication 
3165 Pacific Highway 
San Diego 12, California 

San Diego Division 
Carl Welti 
3165 Pacific H ighway 
Sn n Diego 12, California 

Astronautics Division 
C. T. Newton 
5001 Kearney Villa Road 
San Diego, Cali fornia 

Fort Worth Division 
Loyd L. Turner 
P. 0. Box 748 
Fort Worth, Texas 

Pomona Division 
C. D. Cornell, 
P. 0. Box 1011 
Pomona, California 

D::Jll as Airm otive, Inc. 
Henry I. McGee 
6114 ·F orest Park Rd. 
Dallas 35, Texas 

Douglas Aircraft Co., Inc. 
Dick Davis 
3000 Ocean Park Blvd. 
Santa Monica, California 
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Santa Monica Division 
\Verner Escher 
3000 Ocean Park Blvd. 
Santa Monica, California 

Lona BPach Division 
Wilbur H. Morrison 
3855 Lakewood Blvd. 
Long Beach, California 

El Segundo Division 
Robert H. Wilson 
827 Lapham St. 
El Segundo, California 

Tulsa Division 
Jess Hightower 
2000 North Memorial Drive 
Tulsa, Oklahoma 

·washington Office 
Howard Maginniss 
Suite 603-4 
1700 K St., N.W. 
Washington 6, D. C. 

The Garrett Corporation 
Ted Burke, Corporate Dir. 
9851 Sepulveda Blvd. 
Los Angeles 45, California 

Ken Frogley 
9851 Sepulveda Blvd. 
Los Angeles 45, California 

AiResearch Mfg. Div., Arizona 
Dave Riordan 
402 S. 36th St. 
Phoenix, Arizona 

General Electric Company 
J. N. Dumas, News Bureau 
Schenectndy 5. New York 

R. Eric Fnlk 
777- 14th St .• N.W. 
Wnshington 5, n. C. 

Flight Propubion Division 
Lnrge Jet Engine Department 
\\'. n. ~·IeGarry 
En•ndal<>, Ohio 

Flight PropulBion Laboratory 
Department 

R. E. Howe 
Evendale, Ohio 

Aircraft Accessory Turbine Dep't. 
Paul Schratter 
Lynn, Massachusetts 

Small Aircraft Engine Dep't. 
L. M. Wood 
1000 Western Ave. 
\Vest Lynn, Massachusetts 

~Iissile & Space Vehicle Dep't 
J. C. Hoffman 
::1198 Chestnut St. 
Philadelphia 4, Pa. 

H. E. Forbes 
777- Hth St., N.W. 
Washington 5, D. C. 

Ordnance Department 
R. C. Sharp 
Pittsfi<>ld, Massachusetts 

Defense Systems Departnwnt 
B. A. Mangum 
Syracuse, New York 

Light l\Iilitary Electronics Dep't 
R. Sheehy 
French Rond 
Utica, New York 

Heavy ~Iilitary Electronics Dep't 
T. C. Irvine 
Court Strf.'et 
Syrncusf.', New York 

Airl'l"nft Nuclenr Propulsion Dept. 
K B. Df.'lson 
Cincinnati 15, Ohio 

General Lnbomtory Associates, Inc. 
L. A. D!'l\Iellier 
17 E. Railroad St. 
Norwich, N. Y. 

The B. F. Goorlrich Co. 
Herbm·t W. Maxson 
500 S. Main St. 
Akron, Ohio 
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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. 
Barry 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 

Hughes Aircraft Company 
E. J. Beam 
Florence & Teale St 
Culver City, California. 

Hydro-Aire, Inc., a division of 
Crane Co. 

M. H. McGuire 
3000 Winona Ave. 
Rnrbank, California 

Fe«lPrul Systems Division 
International Business Machines, Corp. 

Dan Wright 
326 E. Montgomery A venue 
Rockville, Maryland 

Jack & Heintz, Inc., a division of 
The Siegler Corp. 

N. R. Kidder 
17600 Broadway 
Maple Heights, Cleveland 1, Ohio 

Kaiser Aircraft & Electronics, a div. of 
Kaiser Industries Corp. 

H. Walton Cloke 
1625 Eye St., N. W. 
Washington, D. C. 

The Kaman Aircraft Co. 
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W. B. Haskell, Jr. 
Bloomfield, Connecticut 

Kollsman Instrument Corp. 
J. W. Robinson 
Director of Public Relations 
80-08 Fortv-fi fth Ave. 
Elmhurst 'iii. X. Y. 

Lear, Inc. 
William M. O'Hern 
Corporate Director of Public 

Relations 
3171 South Bundy Drive 
Santa Monica, California 

Lear-Romec Division 
W. H. Close 
Abbe Road 
El)-ria, Ohio 

Instrument Division 
Charles Shiboski 
110 Ionia Ave., N.W. 
Grand Rapids 2, Michigan 

Electro-Mechanical Division 
James D. Canfield 
110 Ionia Avenue, N.W. 
Grand Rapids 2, Michigan 

Lockheed Aircraft Corporation 
John E. Canaday, Vice President 
Burbank, California 

Cnlifomia Division 
Benjamin H. Cook 
Director of Public Relations 
Burbank, California 

Georgia Division 
A. Lee Rogers 
l\Inrietta, Georgia 

Missiles & Space Division 
J. B. Riffel 
Sunnyvale, 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, Cnlifornia 
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Lockheed Aircraft Service, Inc. 
LockhPed Aircraft Set"\"ice-Xew 

York. Inc. 
Ralph Osborn 
P. 0. Box 33 
Ontario, California 

Grand Central Rocket Company, 
Inc. 

Dr. Cledo Brunetti 
Redlands, California 

The 2\Iarqu:u·dt C'rH·porntion 
.Jar·k G. Anderson 
Corporate Director, Public 

Relations 
Van Xuys, California 

The l\Iartin Co. 
Holmes Brown, Corporate 

Director, Communications 
Baltimore :J, ::\Inryland 

J. G. Clemans 
Assistant to tlw Director 
Baltimore 3, ::\Inryland 

,Joseph )f. Rowland 
Corporate DirPctot' 
Public Affairs 
Bultimore 3, ::\Inryland 

'Ynshington Office 
Austin Stevens 
Room 306-1701 K Street, N.W. 
V\T ashington 5, D. C. 

Nuclear Division 
Joseph )f. Dukert 
Baltimnrp 3, ::\Iaryland 

Baltimore Division 
Henry Still 
Baltimore 3, Maryland 

Detn-er Division 
Don Herron 
])l'll\"er, C'nlorado 

Orlando Division 
E. J. Cottrell 
P. 0. Box 5837 
Orlando, Florida 

Cocoa Division 
W. B. Harwood 
Drawer l\I 
Cocoa, Florida 

l\IcDonnell Aircraft Corp. 
W. D. Haylon 
P. 0. Box 516 
St. Louis 66, Missouri 

Minneapolis-Honeywell Regulator 
Company 

James H. Porterfield 
2747 4th Ave. S. 
Minneapolis 8, Minnesota 

Aeronautical Division 
Farler l\fassnick 
2600 Ridgway Road 
Minneapolis 13, l\Iinnesota 

Motorola, Inc. 
Allen H. Center 
Vice President-Public Relations 
9-l01 West Grand A venue 
Franklin Park, Illinois 

Military Electronics Division 
E. E. l\IcLellan 
P. 0. Box 1417 
Scottsdale, Arizona 

Semieonductor Products Division 
Allen Synder 
5005 East McDowell Rond 
Phoenix, Arizona 

Cousumer Products Division 
Robert G. Farris 
9401 West Grand Avenue 
Franklin Park, Illinois 

Communications DiYision 
FrPd W. Alexander 
4501 West Augusta Bonh•vard 
Chicago 51, Illinois 

The Dahlberg Company 
Byron E. Thomson 
P. 0. Box 549 
l\Iinnenpolis 49, Minnesota 

l\fotoroln A ,·ia tion Electronics Inc. 
Fredric T. l\Iayer 
10916 W. Washington Blvrl. 
Culver City, California 

North American Aviation, Inc. 
W. E. Van Dyke 
Corporate Direetor-Genernl 

Offices 
Los Angell's Int'l. Airport 
Los Angeles 45, California 
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Los Angeles Division 
R. H. Scholl 
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. 

Space & Information Systems Div. 
E. E. Blount 
12214 Lakewood Blvd. 
Downey, Calif. 

Autonetics Division 
Kerme Anderson 
9150 E. Imperial Highway 
Downey, California 

Atomics International Div. 
Garland C. Ladd 
P. 0. Box 309 
Canoga Park, Calif. 

X orthrop Corporation 
Norman Warren 
Corporate Director 
Beverly Hills, California 
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Xorair Division 
Don Roberge 
1001 East Broadway 
Hawthorne, California 

X ortronics Division 
)fare Nault 
1001 East Broadway 
Hawthorne, California 

Xorthrop lnt<>rnational 
Les Daly 
P. 0. Box 1525 
Beverly Hills, Califomia 

Radioplane Division 
Ben James 
8000 Woodley Av<>nue 
Van Xuys, Califomia 

Page Communications l•~ngin<><>rs, 
Inc. 

Shelby G. Tann<>J' 
2001 'iVisNmsin A VPIIIH', N. W. 
'\Ynshing-ton 7, ll. C. 

Pacific Airmotive Corp. 
Mrs. Charlotte De Armond 
2940 Hollywood Way 
Burbank, California 

Packard Bell Electronirs 
Defense & Industrial Group 
David M. Knox 
1233H W. Olympie BIYcl. 
Los Angel<>s 64, Calif. 

Piper Aircraft Corp. 
W. C. Smith 
Lock Haven, Pennsyh·ania 

Radio Corporation of Amerira 
Kemwth W. Bilby 
Vic<> Pr<>sid<>nt, Puhlir Affairs 
RCA Bldg.-Rock<>fell<>r Plaza 
Nrw York 20, N.Y. 

R. M. Roh:n·ds 
Dir<>rtor, Publir Affair~ 
RCA Bldg .. Ro!'lwfPIIPr Plaza 
Xew York 20, N.Y. 

Gordon Daggy 
Manager Advertising & Pnhlic 

Relations 
Front and Coop<>l' Str<>Pt 
Cnmclen 2, N. J. 

RCA Bl<>rtroni<· Data Proressing 
Div. 

Andrew .J. Clark<> 
Camden, N <>w .J <>rsey 

RCA DPfPns!' EIPdronirs Division 
R. .J. Hall 
Camden, New ,Jprsey 

RCA Industrial Prodnrts Division 
K .J. Dudlry 
Camden, New ,J ersp~· 

HPpnhlic· AYiation Corp. 
Ken Ellington, Viee Prrsident 
Farmingrlale, L.T.. NP''' York 

LPoll Shloss 
FarmingclalP, L.T., ]\p"· York 

Rohr Aircraft Corp. 
Edward T. Austin 
Chula Vista, California 

The Jh-n11 Aeronautical Co. 
'\Villinm Wagner 
Lindbergh Field 
Sn11 Diego J 2, Califur11ia 
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Ryan Elcctt•onil'~ 
Don Fairchilds 
5650 Kearny :Me~a Hoad 
San Diego, California 

Hyan Aerospace 
William P. Brotherton 
Lindbergh Field 
San Diego 12, California 

Solar Aircraft Company 
Robin Schmidt 
2200 Pacific Highway 
San Diego, Californin 

Sperry Rnnd Corporation 
Spt>rry Gyroscope Co. 
G. H. Jones 
Great Neck, L. I., New Yol'l< 

Sperry Electronic 'l'ubP 
D. E. l\Iusgra\'e 
P. 0. Box 652 
Gainesville, Florida 

Sperry Phoenix Company 
W. W. Shiers 
Deer Vallt>y & 19th A vemw 
Phoenix, Arizona 

Sperry Utah Division 
K. Russon 
322 N. 21st West 
Salt Lake City 16, Utah 

Sperry Microwave Electronics 
Company 

F. Lavelle 
P. 0. Box 1828 
Clearwa-ter, Florida 

Sperry Semiconductor 
E. Berlin 
'Vilson Avenue 
South Norwalk, Connecticut 

Vickers, Inc. 
E. J. Doucet, Jr. 
Administrative & Engineering 

Center 
Dt>troit 32, Illinois 

Hnndstrand Corp. 
William Gm·son 
2531 -11th Sh·eet 
Rockford, lllinois 

Sundstrand Aviation 
W. R. Liddle 
24211lth Street 
Rockford, Illinois 

Sundstrand 'l'urho 
Frank 'l'ippner 
2480 W. 70th Avenue 
Denver, Colorado 

Tcmco Aircraft Corp. 
Luke Smith 
P. 0. Box 6191 
Dallas 2, Texas 

Thiokol Chemical Corporation 
Robert 0. Day 
Exerutive Offices 
Bristol, Pennsylvania 

Thompson Ramo Wooldridge, Inc. 
J. R. Lewis 
8433 Fallbrook A venue 
Canoga Park, California 

l\1. S. Griffin 
23555 Euclid Ave. 
Cleveland 17, Ohio 

C. H. Wacker 
8-l33 Fallbrook Avenue 
Canoga Park, California 

W. R. Crowell 
23555 Em•lid Avenue 
Cleveland 17, Ohio 

United Aircraft Corp. 
Paul W. Fisher 
Director of Public Relations 
East Hartford, Connecticut 
Pratt & Whitney Aircraft Division 
F. L. Murphy 
East Hartford, Connecticut 

Hamilton Standard Division 
Roy E. Wen dell . 
Windsor Locks, Connecticut 

Sikorskv Aircraft Division 
Frank j. Delear 
Stratford, Connecticut 

Norden Division 
John G. Fitzgernld 
Norwalk, Connecticut 

V\7 estinghouse Electric Corp. 
l<~dward W. Loeke 
1000 Connet•tieut Ave., N.W. 
'Vashington 6, D. C. 
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Government Agencies Directly Concerned with Aviation 

AIR FORCE, DEPARTMENT OF THE 
Pentagon Building 
Washington 25, D. C. 

Director of Information Services-Maj. Gen. Arno Luehman 
Liberty 5-6700 Extension 76061 

ARMY, DEPARTMENT OF THE 
Pentagon Building 
Washington 25, D. C. 

Chief of Information Services-Maj. Gen. ,V. W. Quinn 
Liberty 5-6700 Extension 55135 

ATOMIC ENERGY COMMISSION 
Germantown, Maryland (or) 
Washington 25, D. C. 

Director of Information Services-Duncan Clark 
Hazelwood 7-7831, Extension 3446 

CIVIL AERONAUTICS BOARD 
Universal Building-
1825 Connecticut Avenue, N.W. 

Chief of Public Information-Mrs. Grace M. Biermann 
Executive 3-3111 Extension 7951 

COMMERCE, DEPARTMENT OF 
14th Street and Constitution Avenue, N. W. 
Washington 25, D. C. 

Director of Public Information-William Ruder 
Sterling 3-9200 Extension 3135 

146 



GOVERNMENT AGENCIES 

DEFENSE AIR 'l'RANSPORTATION ADl\IINISTRATION 
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 S. Splitt 
Liberty 5-6700 Extension 53201 

FEDERAL AVIATION AGENCY 
1711 New York Avenue, N.W. 
Washington 25, D. C. 

Public Affairs Officer-Jack A. Gertz 
Sterling 3-2100 Extension 4616 

NATIONAI1 AERONAUTICS AND SPACE ADMINISTRA'-!'ION 
1520 H Street, N.W. 
Washington 5, D. C. 

Director of Office of Public Information-0. P. Lloyd 
Executive 3-3260 Extension 6325 

NAVY, DEPARTMENT OF THE 
Pentagon Building 
Washington 25, D. C. 

Chief of Information-Rear Adm. Daniel F. Smith, Jr. 
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DEFINITIONS AND DESCRIPTIONS 

Active Aircraft Inventory: The sum Gf ready aireraft in the hasic aircraft inventory 
and the inventory of command-support aircruft. 

Aerospace Industry: The industry primarily engaged in the production of aircraft, 
guided missiles, space ships-i.e., all air aml space vehicles. 

Aircraft: All airborne ,-chicles supported either by buoyancy or by dynamic action. 
Used in this volume in a restricted st•nse to mean an airplane-any winged airf!raft, 
including helicopters but excluding gliders and winged guided missiles. 

Airframe: The structural components of un airplane, ext•luding engines, accessories 
• and other parts that may be replaced from time to time. 

Aarplane: See aircraft. 
Backlog: 'l'hc sales value of orders, supported by binding legal doeuments, that have 

not yet passed through the sales account. 
Drt;»ne: A pilotless airplane piloted bY: remote co~1trol. . . . . 
Gm~ed Massile: An object that is dll'CC~ed t? 1~s target. \~lnlc m fhgh~ or mohon 

CJtltcr by a preset or self-reacting dev1ce w1thm the llllSSIIe or by radio commaml 
ousidc the missile 

Jet En~ine: An t•ngine thnt takes in air from ontsitle for use as n ~uel oxi~lizer and 
proJects. a jet of hot gases hackward to create thrust, the gases bemg dt•nved from 

• ~ombusho?t within the engine. . . . 
Mahla~y. Assastance: A program contnbuhng to the _development, mamt~nance and 

!rannug of modern military forces, to deter or restst e~ternal aggressiOn, combat 
. ll!ternal subYersion and protect yaluable overseas bases m more than 40 countries. 

Mls~Jles: Sec guitletl missiles. 
Nauonal Security Expenditures: Military funetions of the Department of Defense, 

military assistance, atomic eHl'l'gy, stotl<piling antl expansion of tlcfeitse pro­
duction. 

Reciprocating Engine: An engine in which power is tlelin•retl in a bacl<-anrl-forth 
movement of a piston or pistons. 

Rocket: A missile or pyrotechnic dl'Yiee propellt•d by hot gases ejeetetl rearward 
by a motor which, earrying its own oxidizer, is imlcpl•nd,•nt of the atmosphere 
in its operation. 

USAF: See United States Air I<'orce. 
United States Air Force: Ollieial name of the air arm of the United States military 

forct>s. Established by the National Seeurity Aet of 1!147. In its cstahlishmcnt 
the Army Air Foret•s (1941-1047), the Air Corps (19:!0-1947) and other air 
units were trausferretl to it. Betwm•n 19:!0 nntl 19:!0, the air arm of the U. S. 
Army was the Air St•n·ice. Before this, there wt>re the At•ronautit•al Division of 
the Signal C'orps (1907-1914), the Aviation Section of the Sigual Corps (1914-
191R), aud th Division of Military At>rmtautirs and the Bun•au of Airt·raft Pro­
<hll'tion whit•h t•onstituh•fl tlw Air SPr\·ire hPh\'l'Pil 1!118 anti 19:!0. 
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