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FOREWORD 

The aerospace industry comprises those companies which engage 
in the research and development and production of aircraft, missiles 
and spacecraft , their va ri ed propulsion sys tems and the myriad com
ponents-electroni c, hydrauli c and mechanical-specifically designed 
for these end products. 

Today it represents a phenomenon unique in American industrial 
history, because for more than a decade the national security require
ments of our Government have been totally different from anything that 
has gone before. For the fir st time in our history the country has had 
neither war nor peace. 

The efforts of the aerospace indus tr y have been direc ted toward 
two national goals: to _k eep the U. S. defense capability adequate t_o the 
challenge, and to acqu1re a nd ma intain pre-eminence in the new dmlen
sion of space exploration. 

These goals have meant a change from a production operati?n 
to a predominantly resea rch and development operati on; a great m
crease in the va ri ety of prod ucts; a tremendous change in the type of 
facilities and manpower utilized ; and the achievement of an extremely 
hi gh degree of fl exibility to meet shifting requirements. Finally, pursuit 



of these goals has genera ted within the industry an unparalleled tech
nologi cal capability as well as the managerial techniques to make this 
capability quickly responsive. 

The aerospace industry is the nation's largest industri al employer 
with 1,253,000 workers. Sales of $20.6 billion in 1963 were exceeded 
only by the automotive industry . Exports of aerospace products ac
counted for 5.4.% of the total U. S. exports. This industry accounts for 
3.5 % of the total Gross National Product, and more than 17% of all 
federal expenditures. 

The 1964. edition of Aerospace Facts and Figures, for the first 
time, measures the entire aerospace industry. These comprehensive 
stati stics are derived in part from data submitted to the Association 
by member companies and in par t from Government sta ti ti cs that 
measure segments of the industry. There are separate tables for air
craft, miss iles, spacecraft and other industrial activiti es as well as totals. 

The twelfth annual edition of A erospace Facts and Figures is 
designed as a standard reference work on the industry to provide 
information to management in Govemment and industry, legisla tors, 
writers and editors, analys ts and students. 

KAHL G. HARR , Jn. 
President 
Aerospace Indu st ries Association 
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AEROSPACE 
SUMMARY 

Sales of the aerospace industry in 1963 r eached their highest point 
in 16 years-$20.6 billion- and estimated sales for 1964 will exceed that 
amount. However, net profit (after taxes) of the aerospace industry as a 
per centage of sales declined slightly to 2.3 per cent compared with an 
incr ease to 4.7 per cent for all manufacturing. 

Aerospace sales in 1963 made up 9.5 per cent of durable goods sales, 
4.9 per cent of all manufacturing sales and 3.5 per cent of the Gross 
1\' ational Product. 

Sales of aircraft and missiles declined in 1963, compared with the 
previous year, but a $1.6 billion increase in sales of space vehicles along 
with a slight incr ease in sales of non-aerospace products, produced an 
overa ll gain. 

F eder al expenditures for aerospace products and services amounted 
to $16.2 billion in fiscal year 1963. This is expected to incr ease to 
$18.3 billion for FY ] 964 and decline to $17.0 billion in FY 1965. 

Employment in the industry r each ed 1,253,000 workers in 1963, 
divided almost eq uall y between salaried (600,000 ) and production work
ers (653,000 ). This is 7.4 per cent of all manufacturing employees. Ther e 
were 155,300 sc ientists, engin eers and t echnicians employed in the aero-
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AElWSP ACE FACTS AND FIGURES, 1964 

THE IMPORTANCE OF THE AEROSPACE INDUSTRY IN THE EfONOMY, 1963 

3.5% 
of Gross National 

Product 

4.9% 
of Manufacturing 
· Sales 

9.5% 
of Durable Goods 

Sales 

Source : Sa les of All l\ [anufuc turin g , D urable Good s, nnd of Aer os pace I n du st ri es 

SALES OF ALL :i\iAN UFAC".rURING, D URABLE GOODS, AN D OF AEROSPA CE I N DUSTRIES 

1959 to Date 

6 

(}Ii ll ions of Dollars ) 

AEHOSPACEINDUSTR Y 

All i\'!Ja nu - Durable 
As Pet· Cent of 

Year fa cturing Goods 
Industries Industries 

TOTAL 
:Vfa nu - Durahlr 

GNP fa cturing Goorl s 

1959 $362,628 $186,528 $16,640 4.6 % 8.9% 3.4% 
1960 :169,.').')2 189,804 J7,326 4.7 9.1 3.·1 
1961 370,608 ] 86,38-J. 17,997 4.9 9.7 3.5 
1962 399,696 206,208 19,162 4.8 9.3 3.5 
1963 417,544 216,986 20,557 4.9 9.5 3.5 

Sources : 
1vfanu fa cturin g and D urabl e Uoud s T ntlu s tJ'i(·~s: H t•JHl l'tn Jc•nt of Comm r rcc, B ureau of the 

Cen su s, " .Ma nufa cturm·s' Shipm ents , ] nv entor ies . and Onle rs. Se ri es 1\13-1" (:Mon thl y ). 
G ross Nation a l Product : JJ epnrt.lll cn t of C'ornJH CJ·ce, · · s ur ve~' of f'u rren t Bu s iness." 

Cll1onth ly ). 
Aer ospace : Ae ros pa ce J rHlu st ri es Association estimates, based on la tes t ava il a lJle inform a-

t ion. 



AEROSPACE SUMMARY 

space industry in 1960, according to th e latest antilabl e figures from the 
National Science Foundation. 

The aerospace payroll in 1!363 \Hls $9.2 billion , a $700 million increase 
over 1962. 

Other aerospace highlights included: 
• Exports of aeronautic products in 1963 were Yalued at $1 ,240,000. 

000, 5.4 per cent of the total U. S. merchandise exports. This compar es 
·with $1,436,000,000 in 1962. 

• Sales of aircraft products in 1963 amounted to $8.8 billion . Th er e 
"·ere about 1,500 planes p roduced for the military serv ices while 1,395 
multi-engine aircraft, 6,349 sin gle engine aircraft and 411 helicopters 
were produced for civilian use. 

• Sales of missile products and sen ·ices amounted to $6.0 billion m 

ESTil\UTED SALES OF THE AEROSPACE l NDUSTRY1 BY PRODUCT GROUP 
1948 to Date 

(Millions of Dollars) 

Product Group 

Year 
TOTAL 
SALES Spaee Non-

Aircraft Illiss iles Vehicles aerospa ce 

1948 $ 1,493 $1,359 - - $ 134 
1949 2,232 2,032 - - 200 
1950 3,116 2,731 $ 105 - 280 
1951 6,26'1 5,067 633 - 56± 
1952 10,130 8,442 776 - 912 

1953 12,459 10,'120 918 - 1,121 
1954 12,807 10,460 1,194 - 1,153 
1955 12,411 [),781 1,513 - 1,117 
1956 13,946 10,485 2,206 - 1,255 
1957 15,858 11,398 3,033 - 1,427 

1958 16,065 10,582 -+,036 $ 1 1,4-16 
1959 16,640 9,714 5,042 386 1,LI98 
1960 17,326 9,126 5,762 878 1,559 
1961 ] 7,997 8,8'17 6,26G 1 ,2(1-~ 1,620 
1962 Hl,l62 8,9-14 6,311 2,182 ],725 

1963 

I 
20,557 8,840 G,o;n Cl,83(i ] ,850 

1964" 20,9-!::l 8,608 5/ iOG 4,9-Lb 1,885 

XOT'E: In clud es military anr1 nonmilitary sal es nnd resea rch, dC\·clopn1rnt. tes t-, nnd cntl untio n . 
E Esti matt•. 
Source : Aerospa ce Tnclustries Association estimn t.es, hn sed on Inf es t, avuilablc in formation. 
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AE ROSPACE FACTS AND FIGURES, 1964 

1963, with an expect ed decline in sales to $5.5 billion in 1964. 
• Sales of space products and services in 1963 are estimated at $3.8 

billion, an increase of $1.6 billion over 1962. Sales in 1964 are expected 
to incr ease to n early $5.0 billion, compensating for the decrease in Gov
ernment expenditures for aircraft and missiles. 

• Research and development expenditures for the Department of 
D efense accounted for the major portion of Federal R&D with expencli-

ESTIMATED SALES OF THEl AEROSPACE INDUSTRY, BY CUSTOMER 

1948 to Date 
(Millions of Dollars) 

' Aerospace Products and Services 

Government" Non-

TOTAL 
aerospace 

Year SALES National Non- Products 

Aeronautics govern- and 
Department and S:pace ment" Services< 
of Defense Ad minis-

tration 

1948 $ 1,493 $ 1,182 - $ 177 $ 134 
1949 2,232 1,802 - 230 200 
1950 3,116 2,598 - 238 280 
1951 6,264 5,353 - 347 564 
1952 10,130 8,568 - 650 912 

1953 12,459 10,604 - 734 1,121 

1954 12,807 10,832 - 822 1,153 

1955 12,411 10,508 - 786 1,117 

1956 13,946 11,525 - 1,166 1,255 

1957 15,858 12,833 - - 1,598 1,427 

1958 16,065 13,246 $ 1 1,372 1,446 

1!159 16,640 13,171 130 1,841 1,498 

1960 17,326 13,196 363 2,208 1,559 

1961 17,997 13,871 630 1,876 1,620 

1962 19,162 14,331 1,334 1,772 1,725 

1963 20,557 14,565 2,683 1,459 1,850 

1964El 20,943 13,946 3,712 1,400 1,885 

El Estima te. nee products and services to DOD and N ASA are estimated to be equal to 
• Sdl~s of af\},"ci., e agen cies for aerospace products and ser vices. Data for calendar years w ere 

ex pen 1 ures ~din · the data for the two fi scal years con cern ed and d iv iding the total by two. 
obt,a ~na~~s b,i'f ~ivil :firer a ft, aircr aft en gi n es, and par ts ; includes some sales to tho government. 

o Estimated as 9 per cent of total sales.. . . . . 
Source : Aerosp ace Industries AssociatiOn estimates. based on lat est nv1ul able 10formatwn. 
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AEROSPACE SUMMARY 

tl1res expected to r each $7 .5 billion in FY 1964, an increase of $600 
million over FY 1963. Expenditures for R&D by the National Aero
nautics and Space Administration rose $1.8 billion over FY 1963' to an 
exp ected level of $4.4 billion for FY 1964. 

• The scheduled airlines earned $8-! million in 1963, flying 71 million 
passenger s over 50 bi llion passenger miles, a mar ked incr ease in pas
senger miles of 15 per cent oYer the previous year. 

Year 
E-nding 
June 30 

FEDERAL E XPENDITURES FOR SELECTED FUNCTIONS .A ND FOR 
AEROSPACE P RODUCTS L\ND SERVICES 

F iscal Years, 1948 to Date 

Federal E xpenditures AEROSPACE 
( Mimons of Dollars) as Per Cent of 

TOTAL Total 
Total, Total, AERO- National 

TOTAL National Space SPACE Total Defense 
F EDERAL Defense Resea rch PRODUCTS F ederal and 

AND Space 
SERVICES Research 

1948 $33,791 $11,983 N.A. $ 891 2.6% 7.4% 
1949 40,057 13,988 N .A. 1,474 3.7 10.5-
1950 39,617 13,009 N.A. 2,130 5.4 16.4 
1951 44,058 22,444 N.A. 2,878 6.5 12.8 
1952 65,408 45,963 N.A. 6,075 9.3 13.2 

1953 74,120 50,442 $ 79 9,204 12.4 18.2 
1954 67,537 46,986 90 11,194 16.6 23.8 
1955 64,389 40,695 74 10,470 16.3 25.7 
1956 66,224 40,723 71 10,544 15.9 25.8 
1957 68,966 43,368 76 12,506 18.1 28 .8 

1958 71,369 44,234 89 13,160 18.4 29.7 
1959 80,342 46,483 1-45 13,330 16.6 28.6 
1960 76,539 45,691 401 13,269 17.3 28.8 
1961 81,515 47,494 744 13,866 17.0 28.7 
1962 87,787 51,103 1,257 15,295 17.4 29.2 

1963 92,642 52,755 2,552 16,214 17.5 29.3 
1964E 98,405 55,297 4,400 18,344 18.6 30.7 
1965E 97,900 53,979 4,990 16,973 17.3 28.8 

NOT ~; : " Nat ion al Defense" includes th e mili ta r y bu dget of th e Departmen t of Defense ($49.9 7 
billion fo r 1963 ) and Atom ic Energy Com miss ion ($2 .7 6 bi ll ion for 1963 ) . .Amounts f rom 
'l'rust F unds a r e n ot included. " S pa ce Research" does n ot in clu de expendi tures for space activiti es 
by th e D epa r tment of D efense. 

N .A.-Not av ai lable. 
E Estim ate. 
Source : "The Budget of th e United States Govern men t " ( Annua ll y ) . 

9 



AEROSPACE FACTS AND FIGURES, 1964 

DEPART.l\!E~T OF D El~E~SE 

T oT,\ L ExPE~DITUR ES, BY APPROPR L\'1'IOZ\ G nouP 

Fiscal Years, 1960 to Date 
(:\lillions of Dollars ) 

Year E nding J unc 30 

TOTAL 

:Jiilitary Personnel . . . ....... . ...... . . . . 
Active Forces ..... . . . ..... . ..... . .. . 
Reserve Forces .... .. . . . .. . ... . ..... . 
Retired Pay .. ... . .. ...... ... . .. . .. . 

Operation and :Jiaintenall <:l' . . .. .. .. .. . . . 
PROCURE111E~ '1' ........ . ........... ... . . 

AIRCRAF'.r . . ......... . . ... ..... . .. .. . 

MISSILES . ... •....... . ........ . • . . .. 

Ships ...... ..... . . . . ..... . ...... .. . 
Ordnance, Vehicles, & RelatL·d 

Equipment ... . ... ... . .. .. . ...... . 
Electronics and Comnmnica ti ous ... .. . . 
Other procuremPnt . ... .... . . .. .. . ... . 

R ESEARCH, DEVELOPME~T, TEST, 

AND EVALUATIO\" ..... ... ... . • . ..... 

AIRCR.A P'1' ..... . . . ... . ... .. . . .. . . • . .. 

:J'IISSIL ES ......... . , ..... . .•... . ... . , 

J\..STROXAU'l'! CS .. ..... • .. . .. . • . . . . . .. . 

Other .. ... ....... . ..... ... .. . ..... . 
Mili tary Const ru d ion .... ... . . . ..... .. . 
Family Hou.·ing ...................... . 
Civil Defense ... .. . ..... ... . . .. . ... . . . 
:Military Assistanre ..... ..... . .. . ..... . 

ArncnA 1'"1' . . . . .... .. ..... ... . ....... . 
Mrssrr,r·:s ............. . . . . ....... ... . 
Other .... . .... . .. ..... . . .. . · · ...... I 

Other ....... .... .. .. · ..... . . ... . . . .. . . 

1960 

$42,824 

11,738 
10,390 

654 
694 

10,22::l 
13,334 

6,272 
3,027 
1,74-t 

443 
1,093 

755 
4,710 

632 
2,059 

512 
1 ,;)07 
1 ,62 (i 

1 ,G 09 
22-l 
287 

1,098 
(416) 

(Continu ed o 'l l l!l'.rl page) 

10 

1961 1962 

$44,676 $48,205 

12,085 13,032 
10,651 11,530 

648 607 
786 894 

10,611 11,594 
13,095 14,532 

5,R98 6,400 
2,972 3,442 
1,801 1,906 

67;) 1,137 
1 ,04~ 1,139 

707 508 
fi ,1:n 0,319 

;)-17 624 
:!,02:) 2,777 

518 749 
2,041 2,169 
1,605 1,347 

90 
1,449 1,390 

265 206 
154 161 

1,030 1,023 
(300) (99) 



AEROSPACE SUMMARY 

DEPAH'l'i\IE:\T OF DEFE:\SE 

TOTAL ExPE:\DITUHES, BY ArrHOPHLITIO:-.' Gnour-Con tiuu ed 
Fisca l Years, 1960 to Date 

(Mill ions of Dollars) 

Year Ending J une 30 

ToT,I L .... .. . . ....... . •... . . . ......... 

Mil itary Personnel . . . . . .... . .... . ..... . 
Active Forces .. . .. . . . .... .. . . ...... . 
H.esen e Forces . .. ... . .. .. . . .... . . . . . 
H.etired Pay .. .. . . . . .. . .. .. .. . .. ... . 

Operation and Ma intenance . . . ... . . . ... . 
Pnocun.Ei\IEN'l' . . ..... . ... . ..... . . . . . .. . 

AIRCRAFT ............ . • . ... • •..... .. 

MISSILES .. . . .. ..... . .. .... . . ... .. . . 

Ships . . . . . .. .. .. .... .. · · · · · · · · · · · · · 
Ordnance, Vehicles, & Related 

Equipment . ..... ... . .... ..... ... . 
E lectron ics and Communications . .... . . 
Other p rocurement .. ... .. .. .. ..... .. . 

RESEARCH, DEvl~LOPlllE N 'l', TERT, 

AND EvALUATIOx .. . . ... .. .. ....... . 

AIRCRAFT . . ........ ... .. .. .... . .. . . . 

.i\fiSSILES . .... . ... • •.... .... ..... · · · . 

ASTHONAUTl CS . ...... . ......... . . .. • . 

Otlwr . . .. ..... ... .. . ... . .......... . 
?vi ili tary Construct ion . .. .. .... ........ . 
Fami ly Hou,; ing ........ . ... . . .. .... .. . 
Ci vi ! Drfmsc .. . .. . ... . .. . ... .. ..... . . 
Mili tary Assistnnrr ... . .... .. ...... . .. . 

AIRCRAFT .. . . ..... . ...• . ........ ... 

:MISSILES ... . .. . . . .. . . . . . . . .... . . . .. . 

Other . ........... . . .... . . . ....... . . 
Other . ..... . ...... . .. . ... . . . .. . ..... . 

E E s timate . 
NO'l'E: Data in parentheses are min us figures . 

1963 

$49,973 

13,000 
11,386 

599 
1,015 

11,874 
16,632 

6,309 
3,817 
2,522 

1,665 
1,427 

892 

6,376 
544 

2,241 
946 

2,645 
1,144 

-±27 
203 

1,721 
262 
183 

1,276 
(1,404) 

1964" 

$52,300 

14,180 
12,260 

696 
1.224 

11,870 
16,337 

6,554 
3,506 
2,280 

1,899 
1,357 

741 

6,943 
860 

2,182 
1,360 
2,541 
1,107 

680 
150 

1,400 
231 
131 

1,038 
(367) 

Sou rce: D epartment of D efense, H eport l~ ATl 297- 21 Jnnunr)· 1964 . 

1965" 

$51,200 

14,660 
12,523 

753 
1,384 

12,278 
14,785 

5,712 
3,285 
2,114 

1,627 
1,234 

813 

6,580 
878 

1,878 
1,105 
2,719 
1,056 

660 
158 

1,200 
181 

29 
990 

(169) 
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Year 
Ending 
June 30 

1960 
1961 
1962 
1963 
1964m 
1965" 

I 
E E stimate. 

AEROSPACE FACTS AND FIGURES, 1964 

DOD 

DEP.AR'l'hlENT OF DEFENSE 

AEROSPACE EXPENDITURES 

F iscal Years 1960 to Date 
(Millions of Dollars) 

Procurement 

Aerospace 
Military Expenditures Military 

Functions Assistance 

$13,013 $ 9,299 $511 
13,379 8,870 419 
14,359 9,842 367 
14,302 10,126 445 
14,824 10,060 362 
13,068 8,997 210" 

a AlA estimate based on DOD da ta. 

Research, 
Development, 

Test, and 
Evaluation 

$3,203 
4,090 
4,150 
3,731 
4,402 
3,861 

Source: Department of Defen se, Reports F AD Numbers 475, 474, 21 January 196'1. 

LOCATION OF AEROSPACE COMPANIES OF AEROSPACE INDUSTRIES ASSOCIATION 

[3 [3 
WEST NORTli CENTRAL 

[§ Each symbol represents five headquarter locations 

Source.: Aerospace Indu stri es Associa tion Member ship 
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AEROSPACE SUMMARY 

ACTIVE l\IIJL1'£ARY FORCES OF THE UNITED STATES, 

1961 to Date 

Estimated 
Actual, Actual, 

J nne 30, J nne 30, 
1961 1963 June 30, 

1964 
June 30, 

1965 

Selected military forces: 
S tra.tcgic retaliatory forces: 

Intercontinental ballistic missi les 
(squadrons) : 

Minuteman ......... ..... ... ... . .. . 
Tita n ....... ................ .. ... . 
Atlas ... ..... . . ........ ..... .. · · · 

Polaris submarines ... . .... . .......... . 
Strategic bombers (wings): 

B-52 .............. . ..... ... ..... . 
B-58 ... .. .. ............ ... . .. . .. . 
B-47 ...... ... ...... .. .. . ...... .. . 

Continental a ir and missile defense forces: 
Manned fighter interceptor squadrons ... 
Interceptor missil e squadrons (BOM.ARC) 
Army a ir defense missile batta lions• .... 

General purpose forces: 
Army divisions (combat ready) ....... . 
Army surface-to-surface missile battalions 
Army air defense missile battalions .... . 
Army special forces groups ........... . 
Warships: 

Attack carriers . ..... . . .. .. ........ . 
Antisubmarine warfare carriers .. ... . 
Nuclear attack submarines ... . . . .. . . 
Other ............ ... ·. · . · · · · · · · · · · 

Amphibious assault ships . ....... ..... . 
Carrier air groups (attack and ASW) .. . 
Marine Corps divisions/aircraft wings .. . 
Air Force tactical forces squadrons .... . 

Airlift and sealift forces: 
Airlift aircraft (squadrons) : 

4 
5 

13 
1 

20 

42 
7 

49% 

11 
42 % 
26%. 
3 

15 
9 

13 
328 
llO 

28 
3 

93 

2 
7 

13 
12 

14 
2 

13 

42 
8 

31% 

16 
48% 
31%, 

6 

15 
9 

16 
326 
132 

3 
109 

12 
12 
13 
22 

14 
2 

10 

40 
8 

26% 

16 
38 
31%. 

7 

15 
9 

23 
320 
133 

28 
3 

110 

16 
12 

9 
32 

14 
2 
5 

40 
6 

23% 

16 
38 
32%. 

7 

15 
9 

27 
325 
135 

28 
3 

113 

C-130 through C-141 . . . . . . . . . . . . . . . . 16 26 34 38 
C-118 through C-124 . . . . . . . . . . . . . . . . 35 31 27 17 

Troopships, cargo ships, and tankers . . . . 99 J 01 99 99 
Military personnel (in thousands): 

Army . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 858 975 972 974 
Navy .. .. .. . .. . .. .. .. .. .. .. .. .. .. .. . .. 627 664 670 678 
Marine Corps . . . . . . . . . . . . . . . . . . . . . . . . 177 190 190 190 
Air Force . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 820 869 855 839 

Total, military personnel ............ l-2-.4-8-~--l--2-,6-9-8--~-2-,_6_8_7--l--2-,6-8_1 _ _ 

a Decrease reflects phaseout of Nike-Ajnx and transfer of Nike-1-Iercules battalions to Army 
N a tiona! Gun rd s. 

Source: "The Budget of the United States Government" (Annually). 
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Year 

1959 
1960 
1961 
1962 
1963 

Sources : 

AEROSPA CE PAl:'l'S AND FIGURES, 1964 

EMPLOYlllENT IN ALL l\1A NU FA CTURING, DuRABLE Goons, 
AXD AEHOSPA CE lKDUS'l'RIES 

1959 to Date 
(Thousands of Employees) 

AEnOSPACE lNDUS'l'HY 

All Manu- Durable As Per Cent of 
facturing Goods 
Industries Industries TOTAL 

Manufac- Durable 
turing Goods 

16,675 9,373 1,128 6.8% 12.0% 
16,796 9,459 1,074 6.1 10.8 
16,327 9,072 1,096 6.7 12.1 
16,859 9,493 1,177 7.0 12.4 
17,035 9,659 1,253 7.4 13.0 

.:Manufacturing and Durable Goocl s : Bureau of Labor Stati stics, ''Employment and Earn
ings," (Month ly). 

Aerospa ce : Ae rospace Jndu st1·ies Assoc iation, based on latest nYni lable information. 

ESTIMATED ElllPLOYMEN T Al\ D p ,\YROLL IN THE AEHOSPACE I NDUSTRY 
1959 to Date 

I 
Aerospace as 

Per Cent 
A erospa re En1p loyment Aerospace Payroll of Total 

Year 

Produc-
Sal a- tion 

TOTAL ried Worker 
(Thousa nds of Employees ) 

1959 1,128 
1960 1,074 
1961 1,096 
1962 1,177 
] 963 1,253 

N .A.-N ot a va il able . 
Sources : 

455 673 
467 607 
499 597 
558 619 
600 653 

Produ c-
Sala- t ion 

TOTAL ried Worker 
(Mi llions of Dollars) 

$7,239 $3,598 $3,641 
7,108 3,756 3,352 
7,582 4,145 3,437 
8,525 4,814 3,711 
9,235 5,260 3,975 

Manu-
factur- Manu-

ing factur -
Em- ing 
ploy- Pay-
men t roll 

6.8 % 8.5% 
6.1 8.1 
6.7 8.6 
7.0 9.0 
7.4 9.4 

~1 anufacturing Employment: Bureau of Labor Stati sti cs "E mployment and Earn ings" 
(Mon t h ly ). 

14 

:Manufacturing P nyro JI : B ureau of th e Cens us, "Annu al Survey of Manufacturers" 
(Annu ally) . 

Aerosva ce l~ mployment and P ay roll: Ae 1·ospa.ce I ndu stri es Association, based on latest 
ava. ilnble in form ati on. 



AEROSPACE SUMMARY 

SCIENTISTS, ENGINEERS, AND TECHNICIANS 
1960 Employment and Projeded 1970 Requirements 

Scientists 
Industry TOTAL and Technicians 

and Engineers 
Year 

Number in Thousands 

ALL JXDUSTRIES 
1960 1,932.4 1,157.3 775.1 
1970 3,251.0 1,954.3 1,296.7 

All Manufacturing 
1960 1,033.7 613.5 420.2 
1970 1,814.2 1,064.9 749.3 

AIRCRA~'T, :MISSILES 
AND SPACECRAFT 

1960 155.3 106.3 49.0 
1970 301 .5 194.5 107.0 

Technicians 
per 100 

Scientists 
and 

Engineers 

67 
66 

68 
70 

46 
55 

Source: N ationn l Science Foundation , "Scientists, E ngi neers, and Techni cian s in the 1960 's. '" 
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AEROSPACE FACTS AND FIGURES, 1964 

AEROSPACE EXPENDITURES IN THE FEDERAL BUDGET 
Fiscal Year 1964 

Total, 
Federal Expenditures 

$98.4 billion 

Aerospace 
18.6% 

$18.3 billion 

j 

+ 

Total, 
National Defense 

Expenditures 
$55.3 billion 

Aerospace 
30.7% 

$18.3 billion 

Total, 
Procurement, and 

Research and Development 
(DOD and NASA) 

$27.7 billion 

Aerospace 
66.5% 

'fi 

$18.3 billion 

Sources : F eder a l Expenditures for Selected F un ctions and for Ae rospace P rodu cts and Services. 
P age 9 

Departm ent of D efense, T olnl Ex pend it ures fo r Appropri ation Gr oup, P np; es 10 ·11 
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Year 

1948 
1949 
1950 
1951 
1952 

1953 
1954 
1955 
1956 
1957 

1958 
1959 
1960 
1961 
1962 
1963 

AEROSPACE SUMMARY 

U. S. ExPORTS .AND ExPORTS OF AEROSPACE PRODUCTS 

1948 to Date 
(Millions of Dollars) 

Exports of Aerospace Products 

Total U.S. Per Cent 
Exports of Com mer- Other of 

Merchandise" ToT~tL cial Aerospace Total 
Transports Products u.s. 

Exports 

$12,532 $ 154 $ 37 $ 117 1.2% 
11,936 283 22 261 2.4 
10,142 242 40 202 2.4 
14,879 301 13 288 2.0 
15,049 603 18 585 4.0 

15,652 881 79 802 5.6 
14,981 619 93 526 4.1 
15,419 728 81 647 4.7 
18,940 1,059 133 926 5.6 
20,671 1,028 179 849 5.0 

17,745 972 146 826 5.5 
17,438 770 108 662 4.4 
20,349 1,330 480 850 6.5 
20,717 1,209 266 943 5.8 
21,359 1,436 25fi 1,181 6.7 
22,922 1,240 191 1,049 5.4 

a Excluding re·exports. 
Source: Bureau of the Cens us, "U. S . Exports of Dumcs t.ic & l!"'ore ig u :l\[erchnndise, R eport 

FT 410" (Monthly ) . 
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AEROSPACE FACTS AND FIGURES, 1964 

AIRCRAFT IN OPERATION ON .WORLD CIVIL AIRLIKES, NUMBER AND PERCEKTAGE 
MANUFACTURED IN THE UN ITED S•rATES 

1958 to Date 

Number Per Cen t 

Year 
TOTAL Manufactured Manufactured 

AIR GRAFT in the In the 
IN OPERATION United States United States 

1958 3,402 2,819 82.9 % 
1959 3,479 2,868 82.4 
1960 3,376 2,766 81.9 
1961 3,319 2,542 76.6 
1962 3,162 2,345 74.2 

~OTE: Based on reports by U3 memUers of th e Int ern ational A ir Transport Association. 
Source : International Air Tran sport Association . 

::\i::T PROFIT AF'l'ER TAX ES AS A PER CEN'l' OF SALES FOR SELECTED GROUPS 
OF 1vfA KUFACTURING CORPORATIO NS 

1957 to Date 

I All 
:Manufacturing 

Corporations 
(except Durable 

Year Newspapers) Goods AEROSPA CE 

1957 4.8 % 4.8% 2.9% 
1958 4.2 3.9 2.4 
1959 4.8 4.8 1.6 
1960 4.4 4.0 1.4 
1961 4.3 3.9 1.8 

1962 4.!i 4.4 2.4 
1963 4.7 4.5 :D 

Source : Securiti rs & E xchange Commi ssion- F ederal Trude Comm iss ion , '·Qua rte rl y Finan cial 
R evort for ll'l anufacturing Corvorations." 
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AIRCRAFT 
PRODUCTION 

'rhe American aerospace industry in 1963 recorded sales totaling 
$20.6 billion, with mann ed aircraft still dominant. 

Including military and civil sponsorship of r esearch and development 
activities, the industry's 1963 sales broke down as $8.8 billion for aircraft, 
$6 billion for missiles and $3.8 billion fo r space vehicles. Non-aerospace 
product lines accounted for nearly $1.9 billion in sales. 

Projections for 1964 show sales totaling $20.9 billion, including $8.6 
billion for aircraft, $5.5 billion fo r missiles, $4.9 billion for space vehicles 
and $1.9 billion for non-aerospace products. 

The fi gures above, developed by AlA, exceed the U.S. Government 
data because they reflect not only the actual hardware delivered to cus
tomers but also income from r esearch, development, t est and evaluation 
operations. 

According to Census Bureau and Defense Department data, the in
dustry built 9655 ai rcraft in 1963, including approximately 1500 planes 
for the military servi ces and 8155 for civil users. Sales by 67 r eporting 
companies r esulting from those aircraft deliveries amounted to $5.6 
billion, including about $4 .2 billion to the U.S. and about $1.5 billion to 
other customers. 

19 
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AEROSPACE FACTS AJ\TJ) FIGURES, 1964 

The Census Bureau indicates that at the end of 1963, the manufac
turers of aircraft, engines, propellers and parts had a backlog of unfilled 
orders totaling $6.7 billion, or well over a year of production at current 
delivery rates. 

Of t~e airframe pounds delivered by the industry in 1963, some 30 
million (not counting spares) were for military customers and 16.1 mil
lion pounds were accepted by civil users. 

Included in the civil shipments were 1,395 multi-engine aircraft, 6,349 
single engine aircraft, and 114 helicopters. 

For the military services, the aerospace industry had in development 

AIRCRAFT SALES .AND BACKLOG, REPORTED BY MA NU FACTURERS OF COMPLE'rE 

AIRCRAFT, AIRCRAF'I' E NGINES, PROPELLERS, AN D PARTS 

1948 to Date 
(Millions of Dollars) 

Aircraft, Aircraft Engines, Propellers, and Parts 

- Year 
Net Sales Backlog 

During Year December 31 

1948 $1,061" $ 2,983 
1949 1,668 2,853 
1950 2,116 4,717 
1951 2,872 11,898 
1952 5,654 16,692 

1953 7,754 15,928 
1954 7,471 13,755 
1955 7,231 13,864 
1956 7,689 16,000 
1957 9,482 12,363 

1958 8,661 10,182 
1959 7,206 8,082 
1960 6,527 7,791 
1961 5,842 7,214 
1962 5,898 6,528 
1963 5,613 6,722 

a Three Quarter s only 

en~~T~: . l 9 4 8 to 19 60. based on r epor ts !rom abo'!t 4 8 companies-all companies known to be 
19 60 el lll th e m anufacture of complete a ircraft, a ircr a ft en g ines, and aircraft propell e r s. After 

So' .)nsed on reports from about 67 aerospace companies . 

20 
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AIRCRAFT PRODUCTION 

A I RCRAFT SALES BY MANUFACTURERS OF COMPLETE AIRCRAFT, 
AIRCRAFT ENGINES, PaOPELLERS AND PARTS 

1948 to Date 
(Mill ions of Dollars) 

Tota l Aircraft Aircraft Aircraft Aircraft 

Sales & Part s Engines Propeller s 
& Parts & Parts 

Year u .s. u.s. u.s. u .s. 
TOTAL Gov- Other Gov- Other Gov- Other Gov- Other ern- ern- ern- en1-

ment ment ment ment 

1948" $1,061 $ 884 :;; . 177 $ 626 $ 122 $ 222 $ 43 $ 36 $12 
1949 1,668 1,438 230 927 171 461 47 50 12 
1950 2,116 1,878 238 1,255 161 561 64 62 13 
1951 2,872 2,525 347 1,657 226 779 100 89 21 
1952 5,654 5,004 650 3,442 455 1,440 169 122 26 

1953 7,754 7,026 734 4,661 518 2,189 189 176 27 
1954 7,471 6,649 822 4,626 GOO 1,872 190 151 32 
1955 7,231 6,445 786 4,605 559 1,728 205 112 22 
1956 7,689 6,523 1,166 4,704 814 1,718 317 101 3'5 
1957 9,482 7,884 1,598 5,607 1,165 2,137 390 140 43 

1958 8,661 7,289 1,372 5,305 1,014 1,858 321 126 37 
1959 7,206 5,395 1,841 4,063 1,395 1,268 408 64 38 
1960 6,527 4,319 2,208 3,333 1,766 913 417 73 25 
1961 5,842 3,966 1,876 2,945 1,442 1,021 434 N.A. N .A. 
1962 5 ,898 4,126 1,772 2,998 1,389 1,130 383 N .A. N .A. 
1963 5,613 4,154 1,459 2,986 1,055 1,168 404 N.A. N.A. 

N.A.- Not available. 
• Total for the last three quarters of 1948 only. 
NOTE; 1948 to 1960 based on reports from about 48 companies-all companies known to be 

engaged in th e manufacture of complete a ircraft, a ircraft, engines, and aircraft propellers. 
After 1960 , based on reports from about 67 aerospace companies. 
Source: Bureau of the Census , " Current Industr ial Iteports, Se ri es M3 7D" (Quarterly). 
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AEROSPACE FACTS AND FIGURES, 1964 

or production one bomber, five attack aircraft, seven cargo planes, five 
fighter/reconnaissance aircraft, one tanker for refueling of other air
craft, six training planes and four other types with different missions. 

'rhe outlook for manned aircraft production in future years remains 
bright. The military services are studying future uses for airborne mis
sile launchers, huge cargo carriers, advanced interceptors and aircraft 
designed for counterinsurgency operations. Helicopters and other types 
of vertically rising aircraft are performing new missions daily in military 
and civil use. Demand for general aviation aircraft, especially the larger 
multi-engine types, is constantly expanding. And th e world's airlines 
have expressed their r equirements for both a local service airliner to 
replace the DC-3· and a supersonic transport capable of 2000 miles-per
hour speeds. Orders for about 90 supersonic transports have been 
placed by airlines with the Federal Aviation Agency, but the SST is not 
expected to enter airline service until the early 1970's. 

AIRCRAF'l' BACKLOG OF ORDERS REPORTED BY l\1A NU FAC'l'URERS OF COM PLE'l'E AIRCRAFT, 
AIRCRAFT E NGI NES, PROPELLERS AND PARTS 

1948 to Date 
(Millions of Dollars) 

Total Aircraft Aircraft Aircraft Aircraft 

B acklog & Parts Engines Propellers 
& Parts & P arts 

D ec. 31 u.s. u.s. u.s. u.s. 
TOTAL Gov· Other Gov- Other Gov- Other Gov- Other ern- ern- ern- ern-

ment ment ment ment 
- - - - -- - - - --- - - - - - -

1948 $ 2,983 $ 2,817 $ 166 $1,962 $ 132 $ 759 $ 27 $ 96 $ 7 
1949 2,853 2,708 145 1,913 100 710 39 85 6 
1950 4,717 4,287 430 2,759 343 1,399 71 129 16 
1951 11,898 10,899 999 7,336 790 3,350 181 21 3 28 
1952 16,692 15,626 1,066 10,367 855 4,992 180 267 31 

1953 15,928 14,984 944 10,840 764 3,953 153 191 27 
1954 13,755 12,835 920 9,868 771 2,806 123 161 26 
1955 13,864 11,553 2,311 8,717 1,956 2,730 331 106 24 
1956 16,000 12,299 3,701 8,837 2,907 3,316 749 146 45 
1957 12,363 8,942 3,421 6,437 2,799 2,379 590 126 32 

1958 10,182 6,933 3,249 5,407 2,688 1,479 539 47 22 
1959 8,082 5,442 2,640 4,419 2,231 985 400 48 9 
1960 7,791 5,406 2,385 4,101 2,031 1,256 348 49 6 
1961 7,214 5,084 2,130 3,996 1,673 1,088 457 N .A. N.A. 
1962 6,528 4,864 1,664 3,687 1,301 1,177 363 N.A. N.A . 
1963 6,722 4,825 1,897 3,844 1,467 1,081 430 N.A. N.A. 

N .A.-Not avail able. 
NOTE : 1948 to 19 60 based on r eports from abou t 48 compa ni es- all companies known to be 

engaged in th e manufacture of complete n. it·craft, n. ircn.t ft , eng in es, and aircra ft propellers . 
After 1960 , based on repor·ts from about 67 a.e rospa.ce compani es . 
Sour ce : B ureau of the Census, " Curren t Industri al Reports, Seri es hl3 7D" (Quarterly) . 
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Billions of 
Dollars 

AIRCRAFT PRODUCTION 

SALES OF THE AEROSPACE INIDUSTRY, BY CUSTOMER 

Includes exports 

1950 

NONAERQSPACE 

NONGOVERNMENli 

NATIONAL AERONAU:fiCS AND SPACE ADMINISTRATION 

DEPARTMENT OF DEFENSE 

Source: Estimated Snles of tl1 e Aerospace Indus~ry, Page 8 

, 
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Year 

1909 
1910 
1911 
1912 
1913 

1914 
1915 
1916 
1917 
1918 

1919 
1920 
1921 
1922 
1923 

1924 
1925 
1926 
1927 
1928 

1929 
1930 
1931 
1932 
1933 

24 

AEROSPACE F AC'r S Ar,T]) FIGURES, 1964 

U. 8. AIRCRA FT 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 

( Cont inued on next page) 

Civil 
- -

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

29 
29 

34 
152 
269 
135 

29 

98 
72 
48 
37 
56 

60 
342 
654 

1,374 
3,127 

5,516 
2,690 
1,988 

803 
858 



Year 

1934 
1935 
1936 
1937 
1938 

1939 
1940 
1941 
1942 
1943 

1944 
1945 
1946 
1947 
1948 

1949 
1950 
1951 
1952 
1953 

1954 
1955 
1956 
1957 
1958 
1959 

1960 
1961 
1962 
1963 

N.A.-Not available. 

AIRCRAFT PRODUCTION 

AIRCRAFT PRODUCTION 

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

TOTAL Military 

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

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

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

9,838 2,536 

6,137 2,592 
6,200 2,680 
7,532 5,055 

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

11,478 8,089 
11,484 6,664 
12,408 5,203 
11,943 5,198 
10,938 4,078 
11,076 2,834 

10,237 2,056 
9,054 1,582 
8,833" 1,500E 
9,655" 1,500" 

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 
6,74:1 
6,860 

8,242 

8,181 
7,472 
7,333 
8,155 

NOTE: 1950 to date excludes a ircraft produced for t he M ilitary Ass istance Progrn m . 
"Estimate. 
Sources: Aerospace Industri es Assoc iati on , "Aerospace Facts and Figures" (Annually) . 

D epartmen t of Commorce, Bureau of the Census, "Current Industrial Reports, Seri es 
M37G" (Monthly) . 

Department of Defense, D irectora te for Securi ty Revi ew. 
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AEROSPACE F ACTS AND FIGURES, 1964 

AIRFRAME W E IGH T PRODUCTIO N , 1939 TO D ATE 
-- - . . 

W eight in :Mill ions of P ounds (Excluding Spares ) 
Year 

1939 
1940 
1941 
1942 
1943 

1944 
1945 
1946 
1947 
1948 

1949 
1950 
1951 
1952 
1953 

1954 
1955 
1956 
1957 
1958 

1959 
1960 
1961 
1962 
1963 

E E st imate . 
Sources : 

ToTAL 

12.5" 
27.8"' 
86.1" 

275.8 
654.2 

961.1 
541.1 
38.4 
29.3 
35.2 

37.0 
41.9 
55.2 

116.6 
148.4 

140.9 
124.5 
106.2 
101.2 
82.8 

74.9 
64.0 
51.5 
50.2''' 
46.1" 

Military Civil 

1\l.1 2.41!1 
23.1 4.7m 
81.4 4.71'l 

275.8 -
654.2 -
961.1 -
539.4 1.7 
12.9 25.5 
11.4 17.9 
25.1 10.1 

30.3 6.7 
35.\;1 6.0 
50.2 5.0 

107.3 9.3 
138.0 10.4 

130.4 10.5 
114.3 10.2 

90.0 16.2 
79.4 21.8 
66.1 16.7 

51.8 23.1 
35.8 28.2 
29.6 21 .9 
30.0" 20 .2 
30.0" 16.1 

Ae~·ospn cr In dust ri es A ssociat ion, "Ae rospa ce Fa cts an d F ig ures" (An n ua ll y ) . 
B u r ea u o f t he Cen s us, "Cur rent Ind us tr ia l Jte po r ts, S eri es M3 7G" (Mon thl y) . 
Dep:ntna~ n t o f D e fense, D irectorate fo r Secu rit y R ev iew . 
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AIRCRAFT PRODUCTION 

DEPARTMENT OF D EFENSE 

ExPENDITURES FOR AmCRAFT PROCUREMENT, BY AGENCY 

Fiscal Years 1951 to Date 
(Millions of Dollars) 

Year Ending Total Defense 
June 30 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

1961 
1962 
1963 
1964" 
1965" 

N .A .-Not nv •ulnblc. 
B Estimate. 

Department 

$2,412 
4,888 
8,189 
9,080 
8,804 

7,835 
8,647 
8,793 
7,730 
6,272 

5,898 
6,400 
6,309 
6,554 
5,712 

Air Force 

$1,812 
3,633 
N.A. 
N.A. 
N.A. 

N.A. 
N.A. 
N.A. • 
N.A. 
4,414 

3,926 
4,387 
3,746 
4,010 
3,460 

Navy 

$ 594 
1,205 
N.A. 
N.A. 
N.A. 

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

1,765 

1,832 
2,102 
2,328 
2,186 
1,814 

Source: Departmen t of D efen se, R eports FAD 397, 47 ,1, 21 January 1964. 

Army 

$ 7 
51 

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

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

93 

141 
170 
234 
358 
438 
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Billions of 
Dollars 

AEROSPACE FACTS AND FIGURES, 1964 

SALES OF THE AEROSPACE INDUSTRY, BY PRODUCT 

Includes exports 

NONAEROSPACE 

AIRCRAFT 
Source : Estimated Sales of the Aerospace Indu st ry by Product Grou p, Page 7 
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MlLITARY AIRCRAFT AND DRONES IN DEVELOP:llENT OR PRODUCTION, 1964 
(Fixed Wing ) 

Type Designation Name Service Manufacturer 

A'l'TACK 
Anti-submarine S-2E (S2F -3S) T racker Navy Grumman 
Attack A-4E (A4D-5) Sky hawk Navy Douglas 
Attack A/ EA-6A (A2F-1, Intruder Navy Grumman 

lH) 
Recon. Attack RA-5C (A3J-3) Vigi lante Navy North American 
Attack A-7A - Navy Ling Temco-

Vought 

Bo~mER 
Bomber XB-70 Valkyrie USAF North American 

CARGO 
Cargo C-2A (W2F-COD) - Navy Grumman 
Cargo C-130E H ercules USAF Lockheed 
Recon. Cargo RC-135A/ B S t ra to lifter USAF Boeing 
Cargo C-140 Jet Star USAF Lockheed 
Cargo C-141A Star lifter • USAF Lockheed 
Cargo CV-2B (AC-1A) Caribou Army DeHavillancl 
Cargo CV-7A Caribou II Army DeHavilland 

FIGHTER 
Fighter/ Recon. F / RF-4B Navy ~fcDonnell 

(F4H-1, 1P) Phantom II 
Fighter F-4C/ D/ E - USAF 1<fcDonnell 
Recon . Fighter RF-4C - USAF ~icDonnell 
Fighter F-105F Thunderchief USAF Republic 
Fighter/ RecoiL F / RF-HlA TFX Navy& General 

USAF Dynamics 
Fighter/ Int. YF-12A - USAF Lockheed 
Fighter F-5A Freedom USAF Northrop 

Fighter 

TANKER 
Tanker KC-135A Stratotanker USAF Boeing 

TRAINER 
Trainer T-2B (T2J-2) Buckeye Navy North American 
Trainer T-37B - USAF Cessna 
Trainer T-38A Talon USAF Northrop 
Trainer T-39A Sabreliner USAF North American 
Trainer T-39D/ E Sabreliner Navy North American 

(T3J-2/3) 
Trainer Airplane Instru- - Army 

ment Trainer 

OTHER 
Patrol P-3A (P3V-1 ) Orion N avy Lockheed 
Surveillance OV-1 (A0-1 ) Mohawk Army Grumman 
Utility U-10A (L-28) - Army H elio 
Warning E-2A (W2F-1) - Navy Grumman 

DRONE 
Drone AQM-37A - Navy B eech 

(KD2B-l) 
Drone BQM-34A (Q-2C) - USAF/ Ryan 

Navy 
Drone MQM-36A - Navy Northrop-

(KD2R-5) Ventura 
Drone MQM-42 Roadrunner Army North American 
Drone MQJ.\f-57 A - Army Radioplane 
Drone QH-50C (DSN-3) - Navy Gyro dyne 

Source: D epartment of D efense, Directorate for Security R e\•iew. 



Year 

AEROSPACE F ACTS AND FIGURES, 1964 

MILITARY A m CR.AF'l' PRODUC ED : NuMnEn, F LYAW AY VA LUE, 

AN D A IRFIL\ ME I "TEIGHT 

1950 to Date 

TYPE OF AIRCRAFT 

Trans- Heli-
TOTAL Bomber Fighter port Trainer copter 

NUMBER 

1950 2,6BO 560 1,477 176 351 60 
1951 5,055 502 1,937 271 558 349 
1952 7,131 1,193 2,117 479 1,363 981 
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 1,916 362 778 644 
1957 5,198 873 2,073 224 819 659 
1958 4,078 676 1,482 271 560 641 
1959 2,834 511 922 215 564 451 

1960 2,056 471 595 142 268 488 
1961 1,582 397 376 148 203 366 

FLYAWAY VALUE" (Millions of Dollars) 

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 
1959 5,101.0 2,066.1 1,829.5 759.4 216.1 163.1 

1960 3,384.4 1,560.7 1,109.1 415.5 130.0 172.9 
1961° 4.395.6 2,448.2 1,061.3 364.2 198.0 229.2 

( Con tinued on nex t page ) 
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Other 

56 
1,438 
1,018 

768 
370 

149 
339 
550 
448 
171 

92 
92 

22.7 
48.4 
70.2 
81.7 
24.9 

18.4 
47.9 
32.7 
24.2 
66.8 

50.2 
54.7 



AIRCRAFT PRODUCTION 

i\iJL ITARY AIR CHAFT PRODUCED: Nu~I BER, FLYAWAY VAL UE, 

A:>:D AIRFRAME WEIGHT--Co ntinued 
1950 to Date 

TYPE OF Am CRAP'r 

Yea r Trans- Heli-
TOTAL Bomber Fighter port Trainer copter 

A IRFRAME WEIGHT (Jll ·illio ns of Pounds ) 

1950 35.9 16.4 10.2 6.7 1.9 D 

1951 50 .2 17.0 15.7 11.5 3.1 D 

1952 107.3 36.7 31.7 24.6 9.5 D 

1953 138.0 44.1 40.7 36.5 11.3 D 

1954 130.4 51.8 35.4 31.1 9.6 D 

1955 114.3 39.9 43.2 20.9 7.4 b 

1956 90.0 38.6 30.6 13.1 3.3 • 
1957 79.4 32 .7 28.7 9.3 4.2 D 

] 9I18 66.1 2" ') o. ~ 18.0 15.9 3.1 h 

1959 51.8 18.6 12.9 U6 3.5 • 

1960 :15.8 13.6 9.1 9.7 1.1 D 

Hl61 29.6 11.9 6.1 8.3 0.9 D 

NOT F. : Data exclud e g lid ers a nd targets . 

Other 

0.7 
2.0 
4.8 
5.4 
2.5 

2.9 
4.4 
4.5 
3.9 
2.2 

2.3 
2.4 

11 Va lu es, except for 1961 , a re based on unit prices in lat est produ ction contra cts and do not 
in clud e values of s pares , s pare parts, a ntl oth er s upport cq uip1n cut. 1961 data in clud es spa res. 
s pare parts and support equipment that nrc procured with th o bas ic air craft. They nrc estimated 
at 20 to 25 p er cen t of ba s ic aircraft valu e. 

b Airframe we ight of helicopters is in clud ed in the "other" ca tegory. 
Sou rce: Department of Defense, D irectorate for Security R e vi e w. Datn released with a two 

vca1· la g for secur ity reason s . 



Company 
and 

Aircraft 

TOTAL" 

Boeing 
707 
720 
727 

Convair 
340 
440 
880 
990 

Douglas 
DC-6 
DC-7 
DC-8 

Fairchild 
F -27 

Grumman 
Gulfstream 

Lockheed 
1049 
1649 
Electra 
Jet Star 
130 

AEROSPACE FACTS AND FIGURES, 1964 

PRODUCTION OF COl\HlERCIAT" TRANSPORT AmCRAFT 
1955 to Date 

(Fixed Wing, Multiple Engine) 

1955 1956 1957 1958 1959 1960 1961 

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

113 206 323 216 262 245 231 
- - - - -- - -- - - - - - - --- ---

- - - 7 73 68 11 
- - - - --- 24 61 - - - - - - -

14 - - - - - -
- 57 79 21 14 5 -
- - - - - 15 49 
- - - - - - -

14 39 44 65 1 - -
30 67 123 57 - - -
- - -- - 21 91 42 

- - - 25 4: 14 8 

- - - - - - 19 

55 43 42 21 5 - -
- - 35 8 - - -
- - - 12 107 24 21 
- - - - - - 14 
- - - - - 4 6 

1962 1963 

--- - - -

160 128 
- - - - - -

38 28 
30 6 
- 6 

- -
- -

9 12 
22 11 

- -
- -
22 19 

7 6 

17 24 

- -
- -
- -

9 10 
6 6 

• Commercia l transport totals differ from FAA total• for "transporta" becau se they exclnde 
executive n.nd other transports for other than eommercial use . 

Sou rce : Aerospace I ndustri es Association , company reports. 
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PRODU CTION OF UTILITY ArRCRAb"l', 1947 'ro DATE 

Aero 
All 

Com- Cess- Cham- Moon- Other 
Year TOTAL Beech pion Piper Man-

mand- I nn ey 
ufac-

er 
I turer::. 

------ ---
Nu:r.mER OF AmcRAFT 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 - 439 551 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 70 
1959 7,689 148 893 3,588 274 182 2,530 7-l 
1960 7,588 155 962 3,720 248 172 2,313 18 
1961 6,778 130 818 2,746 112 286 2,646 31 

1962 6,697 121 R30 3,124 91 387 2,139 5 
1963 7,569 114 1,061 3,456 99 502 2,321 16 

II'L~NUFACTURER's NET BILLI NG PRICE (Thousands of Dollar s) 

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 

19&4 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 01-76 

1956 103,791 11,183 28,770 38,570 597 741 23,474 456 
~- . 1,206 

1957 90,652 9,914 32,110 30,988 1,045 1,095 23,294 

1958 101,939 6,902 27,072 36,897 1,516 1,868 26,548 1,136 

1959 129,876 l0,626 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 

1961 124,323 11,047 37,072 42,266 690 3,987 28,889 372 

1962 136,837 10,846 37,359 50,181 683 5,525 32,142 101 

1963 153,415 11,840 38,594 55,662 1,119 7,235 38,540 425 

N .A.-Not ava il able . b use they nro 
NOTE· '!'he tota ls shown here may vary from B ureau of the Census fi gures e~t . -1 aircraft 

based 01; r eports by selected manufa cturers only. Bureau of th e Census totals for a ctVI 
in cludin g commercial trn nsport ai rcraft n.ro shown on page 25. 

Source : Aerospace Industries Association, compnny t·e ports. 

33 



AEROSPACE FACTS AND FIGURES, 1964 

PRODUCTION OF UTILl'rY AmCRAFT, BY MANUFACTURER, 1963 

TOTAL 

Manufacturer 
and 

Model 

Aero Commander 
500A, B ... ...... ... . .. . . . 
560F .. . . .... . ... . . .. ... . 
680F .... . . .. ... · · · · · · · · · 
680FP ........... ... .... . 
Grand Commanrler .... . .. . 

Beech 
Super 18 ........... .. ... . 
Queen Air 80 . .... .... .. . . 
Queen Air 65 ... . .... . . . . . 
Twin Bonanza (50) .. . .. . . 
Baron (55) . . .. . . .. . . . . .. . 
Travel Air (95) . ......... . 
Bona nza ( 35) ...... . . . . . . . 
Debonair (33) .... .. . . .. .. 
Musketeer (23) . . . ...... . . 

Cessna 
150 .... . . . .. .... . ... . ... . 
172 .. .. . . . .. ........... . . 
P172 .. .. . ....... . .. . ... . 
175 . . . . .. . . ........... . . . 
180 . .......... . ..... . ... . 
182 . . . . . . . . .. .. . .... .. .. . 
185 ( Skywagon) ...... ... . 
205 ......... . .. . .. . ..... . 
206 (Super Skywagon) . . . . 
210 .... . . . . . . . ...... . .. . . 
336 (Skymaster ) .. ... . ... . 
310 .. .. . . . .......... . ... . 
320 (Skynight) . ... .. .... . 

Champion 
Traveler DeLuxe (7EC) .. . 
Tri-Traveler (7FC) ... ... . 
Challenger (7GCB) . .. . .. . 
Agricultural (7GCBA) . .. . 
DX'er (7HC) ........... . 
Lancer (402) .... ........ . 

Complete 
Aircraft 
Number 

7,569 

40 
13 

9 
16 
36 

25 
68 
14 
12 

185 
37 

201 
132 
387 

472 
1,114 

32 
13 

128 
642 
157 
353 

61 
156 
140 
128 

60 

4 
15 
38 
4 
2 

36 

(Continued on next 1Jage) 
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Manufacturers Net 
Billing Price 

(Thousands of Dolla rs) 

$153,415 

$ 11,840 

38,594 

55,662 

1,119 



L 

AI RCRAFT PRODUCTION 

PRODUCTION OF UTILITY AIRCRAFT, BY MA)l' UFACTURER, 1963- Continuecl 

Manufacturer Complete Manufacturers Net 
and Aircraft Billing Price 

Model Number (Thousands of Dollars) 

Lake 
LA-4 0 • • 0 • • • • • •• 0 ••• 0 • •• • 16 $ 425 

Mooney 
M-20C (M-21) • ••••••••• 0. 259 
M-20D •• • • • •• •• 0 •• • •• • • • • 101 7,235 
Ilf-20E .. .. ... . .. . ..... . . . 142 

Piper 
Super Cub PA-18 .. ... .... 188 
Colt PA-22 . . .. ... . ...... . 259 
Apache P A-23-235 • 65 • 0 • • 0 • • • 

Aztec P A-23-250 . .. .... ... 203 
Comanche P A-24-180 . . . . .. 33 
Comanche P A-24-250 . .. ... 213 
Pawnee P A-25-150 ... . ... . 11 38,540 
Pawnee P A-25-235 •• 0 •• 0 •• 364 
Cherokee P A-28-150 .. .. . . . 32 
Cherokee P A-28-160 ... ... . 53 
Cherokee P A-28-180 . .... .. 476 
Cherokee P A-28-235 .. . . ... 190 
Comanche P A-230-160 ..... 234 

NOTE : The totals here may differ from PAA figures because they are based on selected r eports 
on ly. Exclud es aircraft sh ipped to the mil itary, heli copters and gliders . 

Source: Aerospace Industries Association, company reports. 

35 



VERTICAL L wr ArncRAF'r I N PRO?UC1' IO N OR DEvELOPi\IENT, 1964 

Company and Military Designation 
Present Numher 

Civil Status of 
Designation USAF USCG USA USMC USN Places 

Bell Aerosystems 
- X-22A - X-22A - X-22A Development 8 
- X-141\ - X-14A - X-14A. Flight Test 2 

Bell Helicopter 
OH-13E Operational 3 47G - - - -
OH-13G TH-13M 

47G-2 - - OH-13H - - Operational 3 
47G-2A - - - - - Operational 3 
47G-3 - - OH-13K - - Operational 3 
47G-3B - - OH-13S - - Opr./ In Prod. 3 
47G-3B1 - - - - - Opr.; In Prod. 3 
47G-2A1 - - - - - Operational 3 
47G-4 - - - - - Opr.; ln Prod. 3 
471 UH-13J HH-130 - - UH-1 3F Operational 4 
47J2 - - - - - Operational 4 
47J2-A - - - - - Opr./ ln Prod. 4 
- - - - - UH-13R R&D 4 
- - - - - UH-13R R&D 4 
204 - - UH-1A - - Operational 7 
204B UH-1F - UH-1B UH-1E - Opr.;Jn Prod. 9-11 
205 - - UH-1D - - Production 13 
206 - - OH-4A - - User Test 4 
200 - - XV-3A - - R& D 4 
207 - - - - - R&D 2 

Boeing 
Vertol Div. 

HUP B-V/ PD-14 - - - - - Operational 6 
B-V42 CH-21A - - - - Operational 22 
B-V43 - - CH-21C - - Operational 22 
B-V44 - - - - - Operational 21 
B-Vl07 - - - CH-46A - Opr./ ln Prod. 27 
B-V107-II - - - - - Opr.; ln Prod. 27 
BV/ 114 - - CH-47A - - Opr./ ln Prod. 36 
B-V/ 76 - - - - - R& D 2 

Curtiss-Wright 
VTOL Systems 
Group 
- X-19 - X-19 - X-19 Fl ight Test 8-12 

Gyro dyne 
Model 60 - - - - QH-50A Production Drone Model 61 - - - - QH-50B R& D Drone Model 63 - - - - QH-50C Production Drone Rotorcyc ·e - - - - YRON-1 Production 1 Rotorcycle - - - - YRON-1 Production 1 Rotorcycle - - - - XRON-1 Production 1 

Hiller 
Hiller-12E - - OH-23G - - Opr./ ln Prod. 3 Hiller-E4 - - OH-23F - - Opr. / ln Prod. 4 - - - OH-23D - - Op erational 3 Hiller-L4 - - - - - Producti on 4 Hiller-L3 - - - - - Production 3 Hiller-1 2E-L - - - - - Production 3 Hiller-liDO - - OH-5A - - Development 4 
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VER'l'IOAL Lni"l' .A.lRCIL\ FT I N PRODUCTION OR DEVELOPl\fENT, 1964-Continued 

Company and Military Designation Number Present 
and 

I Status of 
Designation USAF USCG USA USMC USN Places 

Hiller-Ten 99 - - - - - Development 6 
XC-142A - XC-142A - XC-142A Rollout-Fly 32 

Hughes Tool 
Aircraft Div. 

269A - - - - - Opr_f ln Prod. 2 
300 - - - - - Opr.; ln Prod. 3 
369 - - OH-6A - - Development 4 
385 - - XV-9A - - Research 2 

Kama·n 
K-20 - - - - UH-2 Opr_f ln Prod. 12 
K-600 HH-43A - - OH-430 UH-43C Operational 5 
K-600-3 HH-438 - - - - Opr./ ln Prod. 12 
K-600-3 HH-43F - - - - Opr. / ln Prod. 12 
K-600-4 HH-43F - - - - Opr_f ln Prod. 12 

Ling-Temco-
Vought 

- XC-142A - XC-142A - XC-142A Rollout-Fly 32 

Lockheed 
CL-186 - - XH-51A - XH-51A R&D 5 
Hummingbird - - XV-4A - - R&D 2 

Republic 
Alouette II - - - - - Operational 5 

- --
Ryan 

- - - XV-SA - - Flight Test 2 
- - - XV-SA - - Flight Test 1 
- XC-142A - XC-142A - XC-142A Rollout-Fly 32 
- - - VZ-3RY - VZ-3RY Flight Test I 

United Aircraft 
Sikorsky Oiv. 

S-51 - - - - - Operational 4 
S-55A UH-198 HH-19G UH-190 CH-19E UH-19F Operational 12 
S-55C H-19A - UH-19C HRS-1 H04S-l Operational 12 

HRS-2 H04S-2 
S-56 - - H-378 H-37C - Operational 29 
S-58 - HH-34F CH-34A UH-34D SH-34G Opr.; ln Prod. 20 
S-58D - HH-34F UH-34C HUS-1AN SH-34H Opr.; ln Prod. 20 

CH-34C UH-34C SH-34J 
CH-34A UH-340 

S-61A CH-38 - - - - Opr.; ln Prod. 29 
S-618 - - VH-3A VH-3A RH-3A Opr.; ln Prod. 4-15 

SH-3A 
S-61L - - - - - Operational 31 
S-61N - - - - - Opr.; ln Prod. 29-31 
S-61R CH-3C - - - - Opr-/ ln Prod. 28-33 
S-62A - - - - - Opr.; ln Prod. 13 
S-62C - HH-52A - - - Opr_f ln Prod. 14 
S-64A - - CH-54A - - Opr_f ln Prod. 5-73" 
S-65 - · - - CH-53A - Oev.; ln Prod. 
S-65A - - - CH-53A Prototype/ 

In Prod. 

" F ive p laces is s ta nda rd but up to 73 p er son s may be carr ied by atta ching a people pod. 
Source : Aerospace Indu str ies Associution, company reports . 

-
41 
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Year 

1954 
1955 
1956 
1957 
1958 

1959 
1960 
1961 
1962 
1963 

N.A.-Not a vailable. 

PRODUCTION OF HELICOPTERS 

TOTAL, COMIIIERCIAL AND l\I[ILITARY 

1954 to Date 

TOTAL Colllmercial 

562 131 
590 146 
915 268 

1,000 311 
864 196 

742 291 
788 294 
825 432 

N.A. 389 
N.A. 434 

Source : A eros pace Indu stri es Assoc iation, compan y reports . 
D epartment of Defense, D irectorate for Security Rev iew. 

Year 

1941 
1942 
1943 
1944 
1945 

1946 
1947 
1948 
]949 
1950 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 
1961 

PRODUCTION OF MILITARY HELICOPTERS 

1941 to Date 

Air 
TOTAL4 Foree Nnvy 

7 7 -
- - -
22 19 3 

144 120 24 
275 241 34 

44 40 4 
57 3fi 21 

153 94 !19 
73 24 4::1 
60 6 39 

360 14 J4'l 
983 49 Bfi::l 
943 165 24!5 
431 172 46 
444 82 128 

647 62 152 
689 16 HlC! 
668 2 204 
451 28 ]01 

494 57 147 
393 42 187 

Military 

431 
444 
647 
689 
668 

451 
494 
393 

N.A. 
N.A. 

Army 

-
-
-
-
-

-
-
-

(i 

1.'5 

192 
559 
4fi::l 
lfi.'i 
200 

430 
4fi0 
435 
::!22 
284 
137 

a Th e T OT AL in clud es hcli coptc J·s houg ht hy th e D epartment. of Defense und er th e M ilitnrv 
A ss is ta n ce Prog r·n m a nd for othe r· fed e nd n~en c i es . · 

Sou rce : D e partme n t of D e fen se, D irecto r·ate fu1· S ec urity Rev iew . Data r eleased with a two 
yea r· lag fo1· s ec urity reasons . 
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Company 
and 

Helicopter 

TOTAL 

Bell 
47 Series. 

Brantley 
B-2 ..... 

Cessna 
CH-1C .. 

Hiller 
12 Series. 

Hughes 
269-A ... 

Omega 
B12-Dl .. 

Sikorsky 
S-55 ... 0 0 

S-58 ... o o 

S-61 .... 
S-62 o. o •• 

S-64 ... 0 •• 

Vertol 
H-21 .... 
V-33 .. 0. 
V-44 .... 
V-107 • 0 0 . 

AIRCRAFT P RODUCTION 

PRoDuCTION oF CoMMERCIAL HELICOPTERs· 

(Number of Helicopters) 
1955 to Date 

1955 1956 1957 1958 1959 1960 1961 

--- --------- --- ---
146 268 311 191 276 289 432 

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

84 111 132 99 169. 144. 177. 

- - - • - 15 43 104 

- - - - - - 14 

16 21 21 12 25 72 99 

- - - - - - 19 

- - - - - - 2 

41 52 38 11 4 1 3 
5 55 60 22 47 9 8 

- - - - - - 1 
- - - - - 7 5 
- - - - - - -

- 29 60 35 12 - -
- - - - - 5 -
- - - 12 5 8 -
- - - - - - -

N. A.- Not nv nil nble. 
0 Manufactured by companies reportin ::;- to Aerospace Indu stries Associa tion. 
• Includes produ cti on of two foreign licenseEs . 
c Eight months. 
Source : ACl·o:-:pacc fn du str ir s A ssocin ti on. f'o m pan.'· repo 1·t s . 

1962 1963 

--- ---

389 434E 

-- ---

207. N.A. 

N.A. N.A. 

14 -

51" N.A. 

83 N.A. 

- N.A. 

- N.A. 
3 N.A. 
4 N.A. 

10 N.A. 
1 N.A. 

- -
- -
- -
16 N.A. 
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AIRCRAFT E NGINE P RODUOTION, 1917 TO DATE 

(Number of Engines) 

Year TOTAL Military 
-· 

1917-1919 N.A. 44,453 
1926 N.A. 842 
1927 N.A. 1,397 
1928 3,252 2,620 
1929 7,378 1,861 

1930 3,766 1,841 
1931 3,776 1,800 
1932 1,898 1,085 
1933 1,980 860 
1934 2,736 688 

1935 2,965 991 
1936 4,237 1,804 
1937 6,084 1,989 
1938 N.A. N.A. 
1939 11,172 N.A. 

1940 30,167Fl 22,667 
1941 64,681Fl 58,181 
1942 138,089 138,089 
1943 227,116 227,116 

Recipr. I Jet 

1944 256,911 256,789 122 
1945 111,650Fl 108,442 1,208 
1946 43,407 1,680 905 
1947 20,912 2,683 1,878 
1948 14,027 2,495 2,493 

1949 11,972 2,981 5,009 
1950 13,675 3,122 6,239 
1951 20,867 6,471 9,816 
1952 31,041 8,731 16,928 
1953 40,263 13,365 20,251 

1954 26,959 7,868 13,572 
1955 21,108 3,875 9,594 
1956 21,348 2,663 7,186 
1957 21,946 2,429 8,61)8 
1958 18,354 1,452 6,669 

1959 17,162 661 3,965 
1960 16,199 756 2,917 
1961 15,835 417 4,755 
1962 15,629" 400" 4,500''' 
1963 16,695" 400 8 4,500''' 

NOTE . J et 1n cludes tull>O prop a nd tu rbofa n . 
N .A.- Not available 

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 
3,800" 
N.A. 

7,500Fl 
6,500Fl 

-
-

I Recipr. I J et 

- -
2,000"' -

40,822 -
16,351 -

9,039 -

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

5,519 -
7,639 -

11,499 -
10,859 38 
10,233 515 

11,152 1,384 
10,891 1,635 

9,669 994 
9,921 558 

11,322 473 

E Est imate. · 
Sources : Aerospace I nd ustri es Assoc ia ti on , "Ae ros pace Facts and F ig ures" (An _ .Jl ) 

B u r eau of the Censu s, "C urrent I nd ust ri al R epor ts Se ries ]\'[37G" ( Jii~ u ntl~ ·) 
D epartm ent of D efen se, Directorate for S ecuri ty Re~iew . on 1 Y · 



Year 

1950 
1951 
1952 
1953 
1954 

1955 
1956 
1957 
1958 
1959 

1960 
1961 

AIRCRAFT PRODUCTION 

l\irLITARY AIHORAFT ENGINE PRODUCTION 

1950 to Date 
(Number of Engines) 

TO'l'AL Jet Turboprop Turbofan 

9,361 5,589 650 -
16,287 9,520 296 -
25,659 16,912 16 -
33,616 20,181 70 -
21,440 13,381 205 -

13,469 9,333 261 -
9,849 6,532 654 -

11,087 8,104 554 -
8,121 6,135 53,~ -
4,626 3,421 5-!-1 -

3,674 2,025 724 168 
5,172 2,821 1,251 683 

Recipro-
eating 

3,122 
6,471 
8,731 

13,365 
7,868 

3,875 
2,663 
2,429 
1,452 

661 

756 
417 

Source: Department of Defense, Directorate for Securi ty Review. Data r eleased with two year 
lag for security reasons. 
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AEROSPACE FACTS AND FIGURES, 1964 

:\Ianufacturer 
and Engine 
Designation" 

TOTAL • 0 0. 0 • • ••• 

Reciprocating ... . 
Jet •• • 0 0 • • 0 •• •• 0 

Allison Division 
General Motors 

282 ......... 
Continental 

205 • 0 0 ••• 0 •• 

246 • 0. 0 •••• 0 

252 •• • • •• 0 0 . 

253 0 •• • • 0 0. 0 

267 •• • •••• • 0 

273 ....... .. 
298 •• • 0 0 0 ••• 

3E-1 • • 0 ••• 0 0 

3E-3 ....... . 
E-1CE ... .. . 
E -5CE ...... 
Other •• • 0 . 0 . 

General Electric 
306 • • • 0 • • •• 0 

308 • •••• 0 ••• 

1E5 0. 0 0 •••• 

J79-11A • 0 •• 

CJ805-3 . .... . 
CJ805-23 . ... _ 

Lycoming 
223 •••••• 0 •• 

228 • 0 •• 0 •• 0 0 

229 •• •• 0. 0. 0 

274 • •• • • •• • 0 

275 • 0 •• 0 . 0 •• 

277 0 •••••••• 

286 0 0 •• 0 •• • • 

284 •••••• 0 • • 

295 •• 0 ••• 0 0. 

304 •••• 0 • •• 0 

1E • 0 0 • •••• • 

42 

CIVIL AIRCRAFT ENGINE PRODUCTION 
1956 TO DATE 

(Number of Engines) 

1956 1957 1958 1959 1960 1961 

--------- - ----
11,204 10,817 10,251 12,250 12,159 10,663 

--------------
11,204 10,779 9,736 10,875 10,524 9,669 

- 38 515 1,384 1,635 994 

196:2 

10,479 

9,921 
558 

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

- - 242 604 576 22 -

87 145 Ti 16 56 46 51 
22 24 15 ')9 

~ ,_, 20 16 8 
627 879 829 1,848 840 828 826 

1,736 811 1,734 953 1,252 987 1,104 
433 31 36 36 9 12 12 

2,524 2,733 2,181 2,816 3,207 850 1,006 
- - -- 713 469 86 78 
- - - - - 1,888 1,974 
- - - - - 322 140 
- - - - - - -
- - - - - - -

zo 24 23 8 20 70 43 

- - - - - 70 15 
- - 18 90 212 - -
- - - -- 66 185 25 
- - - - - 69 43 
- - - - - - -
- - - - - -

7 8 2 8 111 1,241 289 
- - - - - 12 7 

132 44 95 113 80 17 17 
3,011 2,631 2,023 2,021 1,452 1,128 1,248 

909 842 419 308 271 122 142 
- - - - - 11 5 

2 250 768 1,044 701 218 1,080 
- - - 247 294 718 95 
- 123 561 906 1,247 728 1,194 
- - - - 115 - -
- - - - 233 - -

(Continued on next page ) 

196:1 

11,79;) 

11,3:2:2 
47:3 

-

45 
5 

773 
1,210 

8 
902 

21 
1,595 

133 
394 
271 

52 

-
-
-
12 

1 
1 

264 
206 
13 

1,578 
169 

3 
1,508 

-
2,070 

-
-



AlRCRAFT PRODUCTION 

Crvrr" AwcnAFT E :-: c; t :-:E PtW DUC'riO:-: -Con li nuecl 

1956 TO D .'lTE 

Manufac turer· 
and Engine 1956 1957 1958 1959 1960 1961 
Designation" 

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

Lycom ing- Cont. 
1E4 . .... . . . - -- - - - 122 
1E7 .... .... - - - - - 90 
lElO •• 0 0 0 . 0 - - - - - -
l Ell • • • • • 0. - - - - - 65 
Other 0 •• • 0 • • 443 315 167 53 107 -

P ra tt & Whitney 
Aircraf t 

230 .. ... . .. . 21 5 6 1 - -
231, 264 . ... . 316 456 315 3 6 -
290 0 •• • 0 •• • 0 - 35 232 275 172 145 
291 • 0 0 •• • 0 • • - 3 2:3 410 523 46 
1E8 • • 0 0 • • 0 0 - - - - 63 357 
1E9 • 0 0 0 • • 0 . - - - - 23 97 
XTFlO • •• • 0 - - - - - 3 
JTSD • 0 •• 0 0 0 - - - - - -
Other . .. .. .. - - - 5 - -

vVright Aero-
nautical 

243 •• • 0 •• 0 •• - 68 51 6 - 6 
259 0 0 •• • • 0 •• 23 157 120 202 34 49 
272 0 • • • 0 • • • 0 315 323 22 - - -
287 • 0 •••• 0 . 0 576 910 283 26 - -
289 0 • ••• • • • • - - - 24 - 1 
Other • •• • • 0 . - - - - - 36 

a Type ce rtificate number. 
Source : A erospace Industri es A ssocint.ion , company r eJHll'f s. 

1962 1963 

--- - - -

162 -
286 -

60 -
36 -
- 6 

- -
- -
21 5 
- -

406 251 
44 38 
1 -
3 165 

- -

- -
58 92 
- -

- -
- 4 
- -
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MISSILE 
PROGRAMS 

Military expenditures for g uided missile systems r eached a peak and 
turned do·wnward in 1963 as most of the strateo-ic missiles in the nation's 
d 0 

eterrent force became operational. 
The D epartment of D efense, which reported missile procurement 

spending at $3.8 billion in fi scal year 1963, estimated that expenditures 
Would total $3.5 billion in FY 1964 and nearly $3.3 billion in FY 1965. 

In the strategic missile area, plans were under way for phaseout of 
Atlas D's in FY 1965 and of Atlas E's and Titan I's later. The first 
600 Minutemen I's were due to be in place by June 1964 and the figure 
was scheduled to reach 800 by June 1965. With approval of the Defense 
Department budget for FY 1965, 200 Minuteman II's wer e in the pro
curement program, with first deliveries of the advanced Minuteman II 
P~ogram.med for 1966. The Minuteman II will provide the Air Force 
With increased range or payload, a smaller circular error of probability, 
greater flexibility in choosing pre-assigned targets, the capability of being 
launched by radio from an aircraft and a hardened power supply to pro-
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MISSILE PROGRAMS 

vide bette r survivabi lity after an attack. Ultimately, the I model will be 
r eplaced by the Minuteman II. 

The Polaris program continued, with all 41 of the ballistic-missile
fi r ing submarines, capable of launching 656 missiles, due to be on station 
by J une 1967. The first five subs carry the 1200-nautical-mile A-1 Polaris, 
the 6th through 18th fi r e the 1500-nautical-mile A-2 and the r est, the 

ROCKETS .AND :MiSSI LES I N DEVELOPMENT OR P RODUCTION 

Propulsion 
Systems I Guidance 

Project Service Contractor Mfr. Type Mfr. Status 

SURFACE·TO·AIR 

Bomarc·A USAF Boeing Aero jet & Ramjet IBM& Operational 
Marquardt Westinghouse 

Bomarc·B USAF Boeing Marquardt & Ramjet IBM, West· Operational 
Thiokol inghouse & 

Kearfott 
Hawk Army Raytheon Aero jet Solid Raytheon Operational 
Mauler Army General • Lockheed Solid Hughes Development 

Dynamics 
Nike-Aja'X Army Western Thiokol Solid & Western Operational 

Electric Liquid Electric (Phasi ng Out) 
Nike-Hercules Army Western Hercules Solid Western Operational 

Electric Powder & Electric 
Thiokol 

Nike-Zeus Army Western Thiokol & Solid Bell Tele· Improved 
Electric Lockheed phone Labs. Development 

Nike-X Army Western Thiokol & Solid Bell Tele- Development 
Electric Lockheed phone Labs. 

Red eye Army General Atlantic Solid Phil co Development 
Dynamics Research 

Sprint Army Martin Study 
Talos Navy Bendix Bendix & Ramjet Sperry Operational 

McDonnell 
Tartar Navy General Aero jet Solid Raytheon Operational 

Terrier & 
Dynamics 

Solid Navy General Allegany General Operational 
Advanced Dynamics Ballistic Lab. Dynamics 
Terrier S. D. Hicks 

& Cameron 
Iron Works 

AIR-TO-AIR 

Falcon USAF Hughes 1 Thiokol Solid Hughes Operational 
Genie MB-1 USAF Douglas Aero jet Solid Unguided Operational 
Phoenix USAF-Navy General Grumman & Study 

Dynamics Hughes 
Sidewinder USAF-NaVy Ph ilco & Navy Pro· Solid Phi leo & Operational 

1-C Motorola pellant Plant General 
Electric 

Sparrow Ill Navy Raytheon Aero jet Solid Raytheon Operattonal 

( Con tinued on next zJage) 
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AEROSP ACE F ACTS AND FIGURES, 1964 

·R OCKETS .ll.N D M I SSILES I N DEVELOPlll EN'l' OR P IWDUC'l'ION- Cnntin ll cd -

Propulsion 
Systems I Guidance Project Service Contractor Mfr. Type Mfr. Status 

SURFACE-TO-SURFACE 
Atlas USAF General No. American Liquid GE & Amer- Operationa·l Dynamics ican Bosch 

Arm a Corporal Arm.y Firestone Ryan Liquid Gilfillian Operational Tire & Rubber (Phasing Out) Davy Crockett Arm.y Army Weap- Solid Operational ons Cmd. 
Honest John Army Douglas & Hercules Solid Unguided Operationa·l Emerson Powder (Phasing Out) Electric 
Jupiter USAF Chrysler No. American Liquid Ford Operational Corp. Instrument (Phasing Out) Little John Army Emerson Hercules Solid Unguided Operationa·l Electric Powder (Phasing Out) Lacrosse Army Martin Thiokol Solid Martin & Operational 

I.T.&T. (Phasing Out) Lance Army Chrysler & Solid Study Ling-Temco-
Vought 

Goodyear & Operational 
Mace A-B USAF Martin Thiokol & Solid & 

General Turbojet General 
Motors Motors Matador USAF Martin Allison Turbojet AC Spa·rkplug Operationa·J 

& Goodyear (Phasing Out) MMRBM USAF Hughes & Thiokol Solid General Development Northrop Precision Minuteman USAF Boeing Thiokol & Solid No. American Operational 
Pershing Aero jet 

Bendix Operational 
Army Ma:rtin Thiokol Solid TOW Army Hughes Solid Development Redstone Army Chrysler No. American Liquid Sperry Operationa·l Corp. 

Sperry 
(Phasing Out) Regulus I Navy Ling-Temco- Allison & Turbojet & Operational Vought Aero jet Solid (Phasing Out) LASV USAF Ling-Temco- Marquardt Nuclear Evaluation Vought Ramjet Sergeant Army Sperry Thiokol Solid Sperry Operational Shillelagh Army Ford; Aero- Amco Chern- Solid Development nutronics ical & Pica-

Thor tinny Arsenal 
Operational 

USAF Douglas No. American Liquid AC Sparkplug Titan I USAF Martin Aerojet Liquid Bell Tele- Operational 
phone & 

Titan II USAF Martin Aero jet Liquid 
Sperry 

Operational General 
Polaris Navy Lockheed Motors Aero jet Solid General Operational 

Electric, 
Hughes & MIT 

46 ( Cont~ntUed on nex t page) 



MISSILE PROGRAMS 

ROCKETS AND :MI SSILES IN DEVELOP~ ! ENT OR PRODUCTION- Gontinu ecl 

I Propulsion 

I 
Systems 

I 
Guidance 

Project Service Contractor Mfr. Type Mfr. Status 

AIR-TO-SURFACE 

Bullpup Navy-USAF Martin Thiokol Solid Maxson Operational 
Electronics 

Hound Dog USAF North Pratt & Turbojet No. American Operational 
American Whitney 

Shrike Navy Naval Ord- Solid Texas Development 
nance Test Instruments 

Station 
Zuni Navy Naval Ord- Solid Unguided Operational 

na·nce Test 

Quail USAF McDonnell General Turbojet Guidance Operational 
Electric Technology, 

Inc. 

SURFACE-TO-UNDERWATER 

Alpha 

I 
Navy lin-House I Minneapolis- I 

Solid 1- I Operational 
As roc Navy Minneapolis- Solid General Operational 

Honeywell HoneywelL Precision 

UNDERWATER-TO-UNDERWATER 

Sub roc I Navy Goodyear Thiokol Solid General Operational 
Precision 

Source: Aeros pace Indu s t ri es Assoc iati o n , hn scd on latest ava ilabl e informa ti on. 

2500-nautical-mile A-3 . .All of the A-1 submarines will be r etrofitted with 
th e A-3, but th e D efense Department has deferred a decision on replacing 
the A-2 with the A-3 for sever al years. 

In t he surface-to-air catrgory, the Nike-Hercules system is destined 
to remain in tact. The 195 Bomarc A's, with a 200-mile range, will be 
phased out in FY 1965 and the 188 Bomarc B's, with a 400-mile range, 
will be deployed at six bases. Rrscarch and t ests are continuing on the 
Ni ke-Zeus an d Nike-X anti-missil e missile systems, including the high
acceleration Sprint missil e, but production plans for the anti-ICBM's 
have no t been fin alized . 

Deliveries have started on th e man-carried Redeye anti-aircraft mis
sile. 'l' he Pershing ta ctical surface-to-surface ballistic missile continues 
in production but the FY 1965 budget entails no furth er procurements of 
the Hawk and Hercules surface-to-air weapons. Final purchases of the 
Honrst John rocket will be made with FY 1965 money and first orders 
are being placed for th e Shillelagh anti-tank weapon and the Lance, 
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AEROSPACE F ACTS AND FIGURES, 1964 

S ALES AND B ACKLOG REPORTED BY M AN UFA CTURERS OF li'U SSILE 

S YSTEM S AN D P ARTS 

Year 

1961 
1962 
1963 

1961 to Date 
(Millions of Dollars) 

:Missile Systems and P arts 

Net Sales 
During Year 

$3,628 
3,699 
3,313 

Backlog 
December 31 

$2,873 
2,139 
2,114 

NOTE: B ased on da t a fr om 67 companies engaged in th e m anufactu r e of ae rospace p rodu cts. 
D at a exclude sales of propuls ion uni ts fo r mili ta r y missiles . 

Source : B urea u of th e Cen sus, "C urrent I ndu stri a l Repor ts, Se ri es M3 7D" (Q ua r terl y). 

a light weight missile for division support which is designed to r eplace 
the Honest John and possibly the Little John. 

The Navy, meanwhile, is continuing to r eorder the Talos, Tartar and 
Terrier surface-to-air missiles. D espite the cancellation of the Typhon 
SAM development program a year ago, the Navy is programming for 
1965-1969: 

a ) Further improvements to existin g ship-to-air missile systems. 
b ) A n ew st andard missile to r eplace Tartar and Terrier. 
c) Development of a complet ely new surface-to-air fl eet missile sys

t em. 
The Navy has also scheduled follow-on purchases of the Sidewinder 

I-C air-to-air and the Bullpup B air-to-surface missiles in FY 1965 as 
well as th e anti-sub Subroc. The Phoenix air-to-air missile, destined to 
be carried by the F-111 (TFX) fighter, will be order ed to phase in with 
F-111 deliveries. First production orders for th e TFX come in FY 1965. 
Sadeye and Gladeye weapon dispenser s and Snakeye I 500-pound 
bombs are all in the Navy's 1965 procurement program. 

The Air F or ce will continue its Mace A and Mace B tactical missile 
squadrons in Europe and Okinawa, but development work will b e con
tinued on a longer-ran ge t actical weapon, the mobile medium ran ge 
ballistic missile (Ml\1RBM) to fill th e gap between the 400-mile Army 
P ershing and the ocean-spanning ICBM's. Air F orce missile order s in 
FY 1965 include Bullpup B and Bullpup trainer missile!'; , Snakeyes, 
Shrike anti-radar missiles and follow-on contract s for th e Sparrow III 
a ir-to-air missile. 

N ew missiles still in the r esearch and development st age ar e the Army 
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TOvV anti-tank weapon, an improved Shillelagh , au ai r defense system 
to r eplace Nike-Il ercules and Hawk and th e 1\Ianler forward area air
defense system. The ::\avy is evoh·ing- a qui ck r eaction anti-submarine 
warfare weapon ·with a longer range than the existing Asroc and 
Walleye, a free-fall bomb to be launched against tactical targets by attack 
aircraft. 

Major strategic missiles being studied are the Minuteman II and 
lVIl\1RBM by the .Air Force and an improved Navy Polaris beyond th e 
A-3. 

SALES AN D BACKLOG REPORTED BY l\iANU l'AC'l'URERS OF :MILI'l.'ARY E~GINES AXD 

PROPULSION UNI'l'S FOR :MISSILES A~D SPA CE VEHICLES 

Year 

1961 
1962 
1963 

1961 to Date 
(:Millions of Dollars) 

Net Sales During Year 

$ 784 
1,060 
1,153 

Backlog as of Dec. 31 

$367 
494 
708 

NOTE : Based. on data from 6f com~n ni es engaged in ~he manufa cture of aerospace p rodu cts. 
Nonmilitary eng1nes an d propuls iOn units nrc reported w1th th e s ales and backlog of nonmilitary 
spnce vehicle systems. 

Source: Bureau of the Censu s, "Current Indu strial Reports , Series l\f37D" (Quarterly). 



AEROSPACE FACTS AND FIGURES, 1964 

SALES AND B ACKLOG REPORTED BY MANUFACTURERS OF MJSSILE 

SYSTEMS AND P L\R'rs 

1961 to Date 
(Millions of Dollars) 

Missile Systems and Parts 

Year 
Net Sales Backlog 

During Year December 31 

1961 $3,628 $2,873 
1962 3,699 2,139 
1963 3,313 2,114 

NOTE: Based on d a t a fr om 67 compa nies engaged in th e manufacture of a erospace products 
D ata exclude sa les of propulsion units fo r m ilitary missiles . · 

Source : B ureau of th e Cen sus, "Current In d ustr ial R e ports , Se ri es M 3 7D " (Quarterly). 

a light weight missile for division support which is design ed to r eplace 
the Honest John and possibly the Little John. 

The Navy, meanwhile, is continuing to r eorder the Talos, Tartar and 
Terrier surface-to-air missiles. D espite the cancellation of the Typhon 
SAM development program a year ago, the Navy is programming for 
1965-1969 : 

a) Further improvements to existing ship-to-air missile systems. 
b) A new standard missile to replace Tartar and Terrier . 
c) D evelopment of a completely n ew surface-to-air fl eet missile sys

t em. 
The Navy h as also scheduled follow-on purchases of the Sidewinder 

I-0 air-to-air and the Bullpup B air-to-surface missiles in FY 1965 as 
well as th e anti-sub Subroc. The Phoenix air-to-air missile, destined to 
be carried by the F-111 (TFX) fighter , will be order ed to phase in with 
F-111 deliveries. First production order s for the TFX come in FY 1965. 
Sadeye and Gladeye weapon dispensers and Snakeye I 500-pound 
bombs are all in the N avy's 1965 procurement program . 

The Air Force will continue its Mace A and Mace B tactical missile 
squadrons in Europe and Okinawa, but development work will b e con
tinued on a longer-range tactical weapon, the mobile medium range 
ballistic missile (MMRBM) to fill the gap between the 400-mile Army 
P ershing and the ocean-spanning ICBM's. Air Force missile orders in 
FY 1965 include Bullpup B and Bullpup trainer missil es, Snakeyes. 
Shrike anti-radar missiles and follow-on con t r acts for tl1e Sparrow III 
air-to-air missile. 

N ew missiles still in the research and development stage are the Army 
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TOvV an ti-tank weapon, an imp roved S hill elagh , an ai r defense system 
to r ep lace 1\ike-ll r r c: ul rs a nd Ha wk and t he Ma ul er fon Ya rd area air
def ense systrm. The ~ avy is cYol Yi ng a q u iL· k react ion ant i-submarine 
IYarfare weapon IYith a longer r a nge t han the existing Asroc and 
Walleye, a f ree-fa ll bomb to be la u nched against tact ical targets by attack 
a ir cr aft. 

Major strategic miss il es bein g st udied a re t he Minuteman II and 
lVLl\IIRBM by t he Air F orce and an im proved Navy Polaris beyond the 
A-3. 

SALES AND BACKLOG R EPORTED RY l\IAXl'FA C'l'U REHS OF M I LITA RY E:-<GI KES 

PnoPULSIO N U N I T S FOR. l\II SS ILES ,\ X D S PA CE V E Hic r,Es 

Year 

1961 
1962 
1963 

1961 to Date 
(Mill ions of Dolla rs ) 

Net Sa les During Year 

$ 784 
1,060 
1,153 

Bnekl og as of Dec. :n 

$367 
494 
70S 

N OTE: Based on dnta from 67 co m pnni cs eng aged in th e ma nu fac ture of aerospace produ cts . 
Nonm il itary eng in es and propu ls ion un its are re ported w ith the s ales an d backlog of n onmili tary 
s pa ce vehi cle systems. 

S ou r ce : Bu rea u of the Cen s us, "C uJTen t Jn rl u s t r i:\1 R eport s, Se ri es 11I37D" (Quarte rl y) . 
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AEROSPACE FACTS AND FIGURES, 1964 

SALES AND BACKLOG REPORTED BY NlANUFACTURERS OF :MiSSILE 

SYSTEMS AND PARTS 

1961 to Date 
(Millions of Dollars) 

Missile Systems and Parts 

Year 
Net Sales Backlog 

During Year December 31 

1961 $3,628 $2,873 
1962 3,699 2,139 
1963 3,313 2,114 

NOTE: B ased on data from 67 companies en gaged in th e manufacture of aerospace products. 
Data exclude sal es of propulsion units for military mi ssiles . 

Source: Burea u of th e Census, "Current Industrial Reports, Se ri es M37D" (Quarterl y) . 

a light weight missile for division support which is designed to replace 
the Honest John and possibly the Little John. 

The Navy, meanwhile, is continuing to reorder the Talos, Tartar and 
Terrier surface-to-air missiles. Despite the cancellation of the Typhon 
SAM development program a year ago, the Navy is programming for 
1965-1969 : 

a) Further improvements to existing ship-to-air missile systems. 
b ) A new standard missile to replace Tartar and Terrier. 
c) Development of a completely new surface-to-air fleet missile sys

tem. 
The Navy has also scheduled follovv-on purchases of the Sidewinder 

I-C air-to-air and the Bullpup B air-to-surface missiles in FY 1965 as 
well as th e anti-sub Subroc. The Phoenix air-to-air missile, destined to 
be carried by the F-111 (TFX) fighter, will be ordered to phase in with 
F-111 deliveries. First production orders for the TFX come in FY 1965. 
Sadeye and Gladeye weapon dispenser s and Snakeye I 500-pound 
bombs are all in the Navy's 1965 procurement program. 

The Air Force will continue its Mace A and Mace B tactical missile 
squadrons in Europe and Okinawa, but development work will be con
tinued on a longer-range tactical weapon, the mobile medium rangr 
ballistic missile (MlVIRBM) to fill th e gap between th e 400-mile Army 
P ershing and the ocean-spanning ICBM's. Air Force missil e order s in 
FY 1965 include Bullpup B and Bullpup trainer missiles, Snakeyes. 
Shrike anti-radar missiles and follow-on contract s for th e Sparrow III 
air-to-air missile. 

N ew missiles still in the research and development stage are the Army 
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TOvV anti-tank weapon , an improved Shillelagh , an air defense system 
to r l'p lac:e 1\' ike-Il cn:ul es and Hmrk and th e Mauler fonrarcl area air
defense system. Th e Xavy is eYoh·ing a quick react ion anti-submarine 
warfare weapon with a longer range than the existing Asroc and 
Walleye, a free-fall bomb to be launched against tactical targets by attack 

aircraft. 
Major stra teg ic miss il es being studied are the l\Iinuteman II and 

l\1lVIR.BlVI by t he Air Force and an improved Navy Polaris beyond the 

A-3 . 

SALES AKD BA CKLOG R EPORTED BY MA~UFAC'l'U RERS OF MtLl 'l'ARY ENGI NES AKD 

PRoPuLSION U N ITS FOR M rssn JES AN D SPACE VEHICIJES 

Yea r 

1961 
1962 
1963 

1961 to Date 
(Millions of Doll:us ) 

Net Sales During Year 

$ 784 
1,060 
1,153 

Batklog as of Dec. 31 

$367 
494 
708 

NO'l'E: Based on data from 67 compa nies eng aged in th e manufacture of aerospace products. 
Nonmilit n~y eng in es nnd propul sion unit s nrc reported with the sales and backlog of nonmilitary 
spa ce vehi cle systems. 

Sou rce : Bu reau of the Census, "Current Indu strial Repo rt s, Seri es hl37D" (Quarterly). 



AEROSPACE FACTS AND FIGURES, 1964 

DEPARTMENT OF DEFENSE 
EXPENDITURES FOR GUIDED MISSILE PROCUREMENT, BY AGENCY 

Fiscal Years 1951 to Date 
(Millions of Dollars) 

Year Ending 
TOTAL 

DEFENSE Air Force Navy Army 
June 30 DEPARTMENT 

1951 $ 21 $ 16 $ 5 -
1952 169 66 56 $ 46 
1953 245 N.A. N.A. N.A. 
1954 417 N.A. N.A. N.A. 
1955 604 N.A. N.A. N.A. 

1956 1,005 N.A. N.A. N.A. 
1957 1,855 N.A. N.A. N.A. 
1958 2,434 N.A. N.A. N.A. 
1959 3,337 N.A. N.A. N.A. 
1960 3,027 2,021 423 583 

1961 2,972 1,922 493 557 
1962 3,442 2,385 593 464 
1963 3,817 2,676 718 423 
1964E 3,506 2,118 857 531 
1965El 3,285 2,050 852 383 

E Estimate. 
Source: Department of Defense, Directorate for Security R eview. 

I NTERCONTINENTAL BALUSTICS MISSILES PRODUCED FOR TilE AIR FORCE 
1961 to Date 

Year 

1961 
1962 
1963 

Weapons Systems 
in Acquisition 
December 31 

4 
4 
2 

Source : Air For ce Systems Command, 1963 Annual R ej)Ol't . 
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Inter continental 
Ballistic Missiles 

Delivered 

111 
186 
486 

\ . 
I 

\ 
I 
I 

L____ __ ---------------------------------------------------------------~ 



SPACE 
PROGRAMS 

Fabrication of hardware for the nation's space programs continued 
to increase as a percentage of the ~verall effort of the aerospace industry, 
as space expenditures by the varwus Government agencies rose signifi
cantly in fiscal year 1964. Early estimates indicated additional increases 

in fiscal year 1965. 
Federal budget estimates released early in 1964 showed that space 

expenditures for FY 1964 were expected to top the $6 billion level. 
This represents a major increase over 1963 expenditures of $4.1 billion. 
The bulk of the increase was to come in the National Aeronautics and 
Space Administration budget, which contemplated expenditures of $4.4 
billion in FY 1964, as opposed to $2.6 billion in the preceding yea'L. 

There was also expected to be an increase in Department of Defense 
space funding, from $1.4 billion in FY 1963 to $1.6 in FY 1964. Slight 
incr·rases were indicated for the other agencies involved in space research 
- the Atomic Energy Commission, the U.S. Weather Bureau (Depart
ment of Commerce) and the National Science Foundation. 

At publication deadline, final FY 1965 budgets for space programs 
had not been approved. Preliminary estimates supplied by the Bureau 
of the Budget called for an increase in space expenditures of slightly less 
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SPACECRAFT IN ORBIT As OF 31 DECEMBER 1963 

Earth Solar 
Country TOTAL Orbit Orbit 

TOTAL 90 81 9 

United States . .... . so 75 5 
U.S.S.R . ... . . . . . . . 9 5 4 
Canada . .... . . . .. . 1 1 -

Source: National Aeronautics and Space Administrati on, "'Satellite Situation Report." 

than $590,000,000 in FY 1965 compared with FY 1964. Again, the bulk 
of the increase would be in NASA funding, with a drop of $35,000,000 
anticipated in Department of Defense expenditures. 

In the 12-month period preceding publication of this volume, space 
launches were confined to unmanned systems (the initial man-in-space 
program, Project Mercury, concluded on May 15, 1963 with the successful 
22-orbit flight of astronaut L. Gordon Cooper in Mercury-Atlas 9). 
Highlights of this period included : 

TIROS. NASA's program aimed at development of an operational 
weather satellite system gained momentum with two additional launches 
of the Tiros spacecraft. Tiros 7 was launched June 19, 1963 and 'l'iros 
8 went into orbit on December 21, 1963. One of the most productive space 
programs, Tiros had eight successful launches in as many attempts. 

SYNCOJ11. On July 26, 1963, Syncom 2 became the first spacecraft 
launched into synchronous orbit (an orbit at approximately 22,300 miles 
alt itude with the spacecraft 's orbital velocity coordinated with the earth's 
rotational speed so that the satellite remains over a given longitude). A 
second generation "comsat" of the active-repeater type, Syncom 2 suc
cessfully carried out a number of communications experiments. 

EXPLORER. NASA continued to gain data from this series of scien
tific satellites with launches of Explorer 18 (November 27, 1963) and 
Explorer 19 (December 19, 1963). Explorer 18, also known as the Inter
planetary Monitoring Platform, was designed to investigate the earth's 
magnetic field and to determine the effect of solar winds and cosmic 
rays on the magnetosphere. Explorer 19 involved launch of a large 
inflatable sphere and measurements of high altitude ail' density and 
drag. 

RELAY. The second Relay satellite was successfully launched J anu-
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ary 21, 1964. Relay is a 172-pound, octagon-shaped active-repeater colll
m u n ica tions sate IIi te. 

ECHO . A 135-foot diameter " rigidized" balloon, E cho 2 is a com
municat ions sa telli te of the passi,·e, ot· "bounce," variety, in which the 
balloon se rves as an in-space refl ec to r fo r sending signals from one point 
ou ear th to another . It was launched January 25, 1964. 

GEMINI. The first unmanned tes t of the two-man Gemini capsule 
was successfully carried out on April 8, 1964. 

Ji'IRE. The first Projec t F ire spacecraft was launched on a 5,200-mile 
suborbita l flight f rom Cape Kennedy to Ascension Island on April 14, 
1964. Project Fire is a study of temperatures and other conditions 
occurring wl1 en a spacecraft re-en ters the atmosphere at speeds of 25,000 
miles per hour, the approxim ate speed of a vehicle re-entering after a 
lunar voyage. 'l'he 200-pound Fire spacecraft made a successful 32-minute 
flig ht and r elayed to ea rth more t han 100,000 measuremen ts during its 
brief r e-entry. 

iliiL I1'A RY PllOGRA JllS. The mili tary services continued to launch . . 
unmanned payloads at t he ra te of about oue per week, in tests aimed at 
developmen t of obser vation, early \ra rning, inspection, detection and 
other spacecr aft. Mos t of the payloads were classifi ed. Among the un-

CHRONOLOGY OF M ANN ED S Pli CE FLIGHTS 

Launch Date Project Pilot Nation Duration 

Subo 1·bital 

May 5, 1961 Mercury-Redstone 3 Alan Shepard USA 302 miles 
July 21, 1961 Mercury-Redstone 4 Virgil Grissom USA 303 miles 

0 1·b·ital 

April 12, 1961 Vostok 1 Yuri Gagarin USSR One Orbit 
Aug 6, 1961 Vos tok 2 Gherman Titov USSR 17 Orbits 
F eb 20, 1962 Mercury-Atlas 6 John Glenn USA 3 Orbits 
May 24, 1962 Mercury-Atlas 7 Scott Carpenter USA 3 Orbits 
Aug 11, 1962 Vostok 3 Andreyan Nikolayev USSR 64 Orbits 
Aug 12, 1962 Vostok 4 P avel Popovich USSR 48 Orbits 
Oct 3, 1962 Mercury-Atlas 8 Walter Schirra USA 6 Orbits 
May 15, 1963 Mercury-Atlas 9 Gordon Cooper USA 22 Orbits 
June 14, 1963 Vostok V Valery Byovsky USSR 81 Orbits 
June 16, 1963 Vostok VI Miss Valentina USSR 48 Orbits 

Tereshkova 

Sou rce: Nation a l Aer onautics and Space <l d mini strntion . 
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classified launches were the Vela Hotel satellite designed for detection 
of nuclear blasts in space (two of the 500-pound spacecraft were launched 
October 17, 1963) and the SECOR geodetic satellite, launched January 
19, 1964. . 

LAUNCH VEHICLES. Progress was made during the year on new 
high-thrust launch vehicles for the space program. Centaur, consisting 
of a 360,000-pound thrust Atlas rocket topped by two liquid hydrogen 
engines in a second stage, was successfully test flown for the first time 
on November 27. The first flight t est of a complete Saturn I vehicle 
(1,500,000 pounds thrust in the basic stage, plus six liquid hydrogen 
engines in the upper stage) achieved success on January 29, 1964. The 
Gemini-Titan II launch vehicle ( 430,000 pounds thrust) was successfully 
tested on the unmanned Gemini firing of April 8, 1964. 

NEW PROGRAJlf.S. Late in 1963, the Department of Defense initi
ated a new man-in-space program. Called 1\'IOL (Manned Orbiting Labo
ratory), it is designed for long-duration military experiments. The space
craft, to be launched by a Titan III-C booster, will consist of a modified 
Gemini B capsule plus a large laboratory canister. It was tentatively 
scheduled for first launch in 1967. 
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Year 

1957 
1958 
1959 
1960 
1961 

1962 
1963 

To·.rAL 

SPACE PROGRAMS 

U N ITED STATES SPACE LAUNCHINGS 

1957 through 1963 

Earth Satellite Escape Payload 
Attempts Attempts 

Success Failure Success Failure 

- 1 - -
5 8 - 4 
9 9 1 2 

16 12 1 2 
35 12 - 2 

;'j.f 12 -! 1 
60 11 - -

179 65 6 11 

NOTE: Information contained in this table is drawn from unclassified sources. Numbers are 
giv~n in terms of separate payloads placed in earth orbit, sent to the moon , or placed in solar 
orbit. • 

Source: National .Aeronautics and Space Council, "Report to the Congress from the President 
of the U n ited States, Un ited States Aerona utics and Space Activities, 1963." 

New unmanned projects initiated by NASA during the year include: 

Bios, a 1,000-pound spacecraft designed to orbit biological payloads 
for as long as 30 days. NASA planned to launch six such spacecraft at 
90-day intervals, start ing in 1965. 

Meteoroid Detection Satellite, a 3,400-pound spacecraft for investi
gation of meteoroid frequency, size, energy and hazar d potential. Two 
such spacecraft will be orbited , the fi rst late in 1964. 

Advanced T echnology Sa-tellite, a 600-pound spacecraft designed to 
test communications and meteorological systems in synchronous orbit. 
F ive latmches are planned, the first in 1966. 

Lunnr 0 1·bde·r, an 800-pound spacecraft to orbit the moon and take 
high-resolution photographs as a preliminary to a manned lunar landing. 
'l'en flights are scheduled, beginning in 1966. 
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CHRONOLOG Y OF lVLuon U N IT ED S·rATES SPACE LAUNCHINGs 

1961 to March 1964 

Date 

1961 

Jan 31 
Feb 16 
Feb 21 
Feb 24 
Mar 18 
Mar 24 
Mar 25 
April 25 
April 27 
April 28 
May 5 

May 24 
June 30 
July 12 
July 21 

Aug 15 
Aug 23 
Aug 25 
Sept 13 
Oct 19 
Oct 27 
Nov 1 
Nov 18 
Nov 29 

1962 

Jan 15 
Jan 26 
Feb 8 
Feb 20 

Mar 1 
Mar 7 
Mar 29 
April 23 
A pril 25 

Designation 

Mercury 
Explorer IX 
Mercury 
Explorer 
Little Joe 5A 
Mercury 
Explorer X 
Mercury 
Explorer XI 
Little Joe 5B 
Freedom 7 

Explorer 
Explorer 
Tiros III 
Liberty Bell 7 

Explorer XII 
Ranger I 
Explorer XIII 
Merrnry 
P-21 Probe 
Saturn 
Mercury 
Ranger II 
Mercury 

E cho (test) 
Ranger III 
Tiros IV 
Friendship 7 

Re-entry 
OSO I 
P-21A Probe 
Ranger IV 
Saturn 

Purpose 

Suborbital Mercury test 
Scientific earth satellite 
Suborbital Mercury test 
Scientific earth satellite 
Suborbital Mercury test 
Vehicle test for Mercury flight 
Scientific satellite-probe 
Orbital Mercury test 
Scientific earth satellite 
Suborbital Mercury test 
Suborbital manned Mercury flight ; 
Shepard flight 
Scientific earth satellite 
Scientific earth satellite 
Meteorological earth satellite 
Suborbital manned Mercury flight; 
Grissom flight 
Scientific earth satellite 
Scientific lunar probe 
Scientific earth satellite 
Orbital Mercury test 
Scientific geoprobe 
Launch vehicle test 
Orbital Mercury network check 
Scientific lunar probe 
Orbital Mercury test 

Suborbital communications test 
Scientific lunar probe 
Meteorological earth satellite 
Orbital manned Mercury flight; 
Glenn flight, 3 orbits 
28,000 ft/ sec re-entry test 
Scientific earth satellite 
Scientific geoprobe 
Scientific lunar lander 
Launch vehicle test 

(Co n tinued on nex t page) 



April 26 
May 8 
May 24 

June 19 
July 10 
July 18 
July 22 
Aug 27 
Aug 31 
Sept 18 
Sept 28 
Oct 2 
Oct 3 

Oct 18 
Oct 27 
Nov 16 
Dec 13 
Dec 16 

1963 

F eb 14 
Mar 28 
April 2 
May 7 
May 15 

June 19 
June 27 

July 26 
Nov 27 
Nov 27 
Dec 19 
Dec 21 

1964 

Jan 21 
Jan 25 
Jan 29 
J an 30 
Mar 27 

SPACE PROGRAMS 

C' HROI\OLOGY OF MAJOR U~Tl'ED S'NTES SPACE 

LA UNCHI NGS- Conl in uecl 
1961 to l\Ia rch 1964 

Ariel I 
Centaur 
Aurora 7 

Tiros V 
Telstar I 
Echo (test) 
Mariner I 
Mariner II 
Re-entry 
Tiros VI 
Alouette 
Explorer XIV 
Sigma 7 

Ranger V 
Explorer XV 
Saturn 
Relay 
Explorer XVI 

Syncom 
Saturn 
Explorer XVII 
Telstar II 
F aith 7 

Tiros VII 
Radiation 

Monitor 
Syncom II 
E xplorer XVIII 
Centaur II 
Explorer XIX 
Tiros VIII 

Relay II 
Echo II 
Saturn 
Ranger VI 
Ariel II 

U. S./U. K. scientific earth satellite 
Launch vehicle test 
Orbital manned Mercury flight 
Carpenter flight, 3 orbits 
Meteorological earth satellite 
Communications earth satellite 
Suborbital communications test 
Scientific Venus probe 
Scientific Venus probe 
28,000 ft/ sec re-entry test 
Meteorological earth satellite 
U. S./Canada scientific satellite 
Scientific earth satellite 
Orbital manned Mercury flight; 
Schirra flight, 6 orbits 
Scientific lunar probe 
Scientific earth satellite 
Launch vehicle test 
Communications earth satellite 
Scientific earth satellite 

Communications earth satellite 
Launch vehicle test 
Atmospheric structure satellite 
Communications 
Orbital manned Mercury flight; 
Cooper flight, 22 orbits 
Meteorological earth satellite 
Atmospheric structure satellite 

Communications earth satellite 
Scientific satellite 
Launch vehicle testing 
Scientific earth satellite 
Weather satellite 

Communications earth satellite 
Communications earth satellite 
Launch vehicle testing 
Scientific Lunar Probe 
U.S./U.K. Scientific Earth Satellite 

NOTE : 'rhis chronology of major NASA space prog ra ms includes the s uccessful, partially sue· 
cessful, a nd uHs uccess ful launchings of all vehicles larger than sounding rockets. It do es not 
in clude military space programs, or launchings by the militn t·y '\nu1 er NASA direction." 

Source: National Aeronautics and Space Administration. 

57 



Year 
Ending 
June 30 

1955 
1956 
1957 
1958 
1959 

1960 
1961 
1962 
1963 
1964E 
1965E 

AEROSPACE FACTS AND FIGURES, 1964 

EXPENDITURES FOR SPACE ACTIVITIES 
Fiscal Years, 1955 to Date 

(Millions of Dollars) 

National 
Department Aeronautics 

TOTAL and Space of 

Administration" Defense 

$ 75 $ 74 $ 1 
100 71 17 
150 76 48 
249 89 136 
521 146 341 

960 401 518 
1,518 744 710 
2,418 1,257 1,029 
4,114 2,552 1,368 
6,221 4,400 1,583 
6,782 4,990 1,548 

Other 

-
$ 12 

26 
24 
34 

41 
64 

132 
194 
238 
244 

NOTE: Most of th e activities of the National Aeron r;utics and Space Admini stration are classified 
as Research and Development. See chapter on Research and Development for additional tables . 

E E stimate. 
a Includes amounts for aircraft technology, amounting to $45·50 million per year in 1963 and 

th er eafter. 
Source : Bureau of the Budget. 

SALES AND BA CKLOG REPORTED BY MANUFACTURERS OF SPACE VEHICLE S YSTEMS, 
1961 to Date 

(Millions of Dollars) 

Net Sales During Year Backlog, December 31 

Year 
Non- Non-

TO'l'AL Military" military TOTAL ~Elitary" military 

1961 $ 763 $ 551 $212 $ 596 $368 $228 

1962 1,319 712 607 881 577 304 

1963 1,841 1,003 838 1,610 854 756 

NOTE: B ased on data from 67 compani es eng aged in the manufacture of aerospace products . 
a D ata for military space vehi cle systems exclude eng in es and propul s ion uni ts , tho se for 

nonmili tary space v ehi cle systems include eng ines and propu lsion units . For sales and back lo~ 
of military eng in es a nd propul s ion units, see chapter on mi ss il es and rockets. 

Sou rce : Bureau of th e Census, " Cu rr ent Industri al Reports, Seri es M37D " (Quarterly ) . 
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RESEARCH 
AND 

DEVELOPMENT 

. The trend toward increased emphasis on research and development 
In aerospace manufacturing activities continued during 1963~64. No 
longer a prelude to production of an item, r esearch and development is 
now an integral part of systems fabrication, starting in the "thinking" 
stage and following through the various stages until the end product is 
in service with the using agency. 

Aerospace firms again expanded company-financed R&D work but, 
as in previous :vears, th e bulk of the effort went into Government-spon
sored projects. Since companies engaged in aerospace work handle most 
of the Government R&D program under contract, an indication of the 
magnitude of the industry's effort is found in Government R&D funding 
data. 

Bureau of th e Budget estimates for th e fiscal year 1964 show a sharp 
increase over fiscal 1963 in overall F ederal R&D expenditures. Total 
anticipated expenditures of $14.88 billion in FY 1964 r epresent an 
increase of $2.9 billion . 

As in previous years, R&D programs for the Department of Defense 
accounted for th e major portion of the expenditures. DOD spending 
was expected to r each $7.45 billion , an incr ease of approximately $600,-
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000,000 over FY 1963. Expenditures by the National Aeronautics and 
Space Administration rose even more sharply, by $1.85 bil1ion to an 
anticipated FY 1964 level of $4.4 billion. Atomic Energy Commission 
spending was expected to increase by almost $200,000,000, to $1.51 
billion. 

Although final action on the FY 1965 budget was still pending at 
publication deadline, estimates indicated another increase in overall 
Government R&D expenditures. Approval of the Federal budget as 
requested by the Administration would bring an increase of $404,000,000 
to a record high of $15.287 billion. A decrease of $343,000,000 in Depart
ment of Defense R&D spending would be more than compensated by a 
$590,000,000 rise in the NASA budget and slight increases in AEC and 
other agencies. 

The R&D effort of the aerospace industry is concentrated on work 
for DOD, NASA and AEC. 

Planned DOD spending in FY 1965 totals $7 .1 billion. The types of 
projects involved are broken down into four major categories: 

Year 
Ending 
June 30 

1954 
1955 
1 9.') ) 
1957 
1958 

1959 
1960 
1961 
1962 
1963 

1964Jl) 
1965Jl) 

FEDERAL EXPEN DITURES FOR RESEARCH AND DEVELOPMEN'r 
Fiscal Years, 1954 to Date 

(Millions of Dollars) 

National 
Department Aeronautics Atomic 

TOTAL of and Space Energy 
Defense Adminis- Commission 

tration 

$ 3,148 $2,487 $ 90 $ 383 
3,308 2,630 74 385 
3,446 2,639 71 474 
4,462 3,371 76 657 
4,990 3,664 89 804 

5,803 4,183 145 877 
7,738 5,654 401 986 
9,278 6,618 744 1,111 

] 0,373 6,812 1,257 1,283 
11,983 6,849 2,552 1,335 

14,883 7,450 4,400 1,543 
15,2R7 7,107 4,990 1,557 

Other 

$ 188 
219 
262 
358 
433 

598 
697 
805 

1,021 
1,247 

1,490 
1,633 

NOTE: I ncludes mi litary pm·sonnel, procurement, c iv il fun cti ons , and some oth er items 110t 
in cluded in oth er to.bl es in thi s cha pter. 

E Esti mate. 
Source : ''Th e Bu dget of th e U nited Sta tes Governm ent" ( Annuall y) . 
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DEPARTMENT OF DEFE :-<SE 

ExPEKDIT UHES FOR R ESEARCH, D E\'ELOP1I E:-:T, TEST ,\ N D EvALUATI0::-1" 

Fiscal Years 1951 to Date 
(Millions of Dollars) 

·--

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

1951 $ 758 N.A. N.A. N.A. N.A. 
1952 1,165 N.A. N.A. N.A. N.A. 
1953 2,148 N.A . N.A. N.A. N.A. 
1954 2,187 N.A. N.A . N.A. N.A. 
1955 2,261 N.A. N.A. N.A. N.A. 

1956 2,101 N.A. N.A. N.A. N.A. 
]957 2,406 • N.A. N.A. N.A. N.A. 
1958 2,504 N.A . N.A. N.A. N.A. 
1959 2,866 N.A. N.A. N.A. N.A. 
1960 4,710 N.A. N.A. N.A. N.A. 

1961 6,131 $3,300 $1,435 $1,207 $189 
1962 6,319 3,493 1,364 1,280 181 
1963 6,376 3,301 1,429 1,355 291 
1964E 6,943 3,623 1,487 1,373 460 
1965" 6,580 I 3,237 1,458 1,365 520 

NOTE : For RD.T&E expc uditures for nil·crnft., mi ss iles and astronaut ics only , see page 62 . 
N.A.- Not available. 
"Estimate . 

., "Adjusted to make data comparable to current app ropriation structure. Does not include 
"DT&E expen di tu res f r om other appropriations. 

Sources: p epnrtm eut of Commerce, Bureau of th e Census, ''Census of 1\Jnnufn ctures.'' 
'The Budget of th e United States Governm ent" (Annu all y). 

R esearch. Described by Secretary McNamara as "the r ealm of ideas 
and theory from wl1ich advanced devices and inventions eventually 
emerge," this category involves both basic and applied r esearch in such 
:fields as the physical and environmental sciences, mathematics, psychol
ogy, sociology, biology and medical sciences. 

E x ploratm·y Developments. This category includes r esearch toward 
solution of military problems sl10rt of actual "hardware" development. 
Examples include: Army, studies toward new propulsion systems for 
aircraft, applied research in rocket propellants and improved arms and 
armor defeating projectiles ; Navy, detection of underwater , surface and 
air targ-ets, communications, missile propellants, guidance systems and 
countermeasures; Air Force, space-related studies, new propulsion sys
tems for hyperson ic aircraft, V / STOT.J aircraft, laminar flow control, new 
materials and structures, techniques r elated to r econnaissance, communi-
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cations and command and control; Advanced Research Projects Agency, 
studies of ballistic missile flight phenomena and studies of R&D support 
for remote area conflict. 

Advanced Developments. Projects which have progressed to experi
mental hardware status, examples of which are : Army, V/STOL aircraft, 
new surveillance aircraft, heavy lift helicopters and antitank weapons; 
Navy, a variety of antisubmarine warfare projects, COIN (counter
insurgency) aircraft, defense against sub-launched weapons and r esearch 
on "air cushion" ships; Air Force, advanced ballistic missiles, avionics 
for tactical aircraft, and hypersonic aircraft research. 

Enginee?·ing Developments. This category includes development pro
grams being engineered for service use, such as: Army, the Nike-Zeus/ 
Nike-X anti-missile system, Mauler , Lance and Tow Missile systems, 
combat surveillance equipment, communications and electronic equip
ment, and a new light observation helicopter; Navy, the regenerative 
turboprop engine for ASW (anti-submarine warfare) aircraft, the 
Walleye fr ee-fall bomb, a new medium-range air-to-surface missile and 
a new, quick-reaction ASW weapon; Air Force, conclusion of the B-70 
program, the Medium Range Ballistic Missile, advanced manned strategic 
systems of increased penetrability, and a heavy logistic support aircraft. 

Major NASA R&D programs include the Gemini and Apo1lo manned 
spacecraft, the Ranger , Surveyor and Lunar Orbiter moon probes, th e 
large observatory spacecraft (Orbiting Solar Observatory, Orbiting Geo-

Year 
Ending 
June 30 

1960 
1961 
1962 
1963 
1964E 
1965E 

E Estimate. 

DEPARTMEN'.r OF DEFENSE 
E xPENDITURES FOR RESEARCH, DEVELOPl\IENT, 'rES'.r AND 

EVALUATION, BY FUNCTIONS 

Fiscal Years, 1960 to Date 

(Millions of Dollars) 

ToTAL, AEROSPACE 
ALL 

RD'r&E 
F UNC- T<Y.rAL Aircraf t Missiles Astro-
TIONS nauti cs 

$4,710 $3,203 $ 632 $2,059 $ 512 
6,131 4,090 547 3.025 518 
6,319 4,150 624 2,777 749 
6,376 3,731 544 2,241 946 
6,943 4,402 860 2,182 1.360 
6,580 3,861 878 1,878 1 ,105 

Source : D epartment of D efen se, Report F AD 4 75, 21 Jan u ar y 1 9 64 . 
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Other 

$1,507 
2,041 
2.169 
2,6<15 
2,541 
2,719 
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Year 

1956 
1957 
1958 
1959 
1960 
1961 
1962 

RESEARCH AND DEVELOPMENT 

I NDUS'l'RIAL REsE,\RCrr .AND DEVELOPMENT, ALL INDUSTRIES 
AND THE AEROSPACE I NDUSTRY 

1956 TO DATE 
(Millions of Dollars ) 

AEROSPACE' 
TO'l'L\L, 

RESEARCH .AND Federal 
DEVELOPME N'l' Total Government Company 

FUllds Funds 

-

$ 6,598 $2,182 N.A. N.A. 
7,725 2,627 $2,266 $361 
8,363 2,662 2,276 386 
9,609 3,174 2,769 405 

10,507 3,631 3,180 451 
10,872 3,957 3,537 420 
11,560 4,199 3,787 412 

N.A.- Not available. • 
a Includes companies primarily engaged in th e manufacture of aircra ft and parts, SIC 372, 

and the manufacture of ordnance and accessories, including complete mi ss iles and space vehi
cles, SIC 19. Does not includ e companies normall y euguged in the manufacture of electronics 
or instrum en ts. 

Source: Nn tional Sc ience Foundation. 

physical Observatory and Orbiting Astronomical Observatory), the 
Mariner lVIars probe, continuing work on communications and weather 
satellites, and the Saturn family of launch vehicles. Details of other 
NASA programs and military space programs are contained in Chapter 
VIII. 

The aerospace-related portion of the Atomic Energy Commission's 
R&D program (anticipated expenditures of $1.56 billion in FY 1965) 
includes several types of SNAP (System for Nuclear Auxiliary Power) 
g·enerators and reactors for electrical power, the Kiwi series of reactors 
for space launch vehicle propulsion, and the Tory 2C r eactor for missile 
propulsion. 
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I NDUS'l'RIAL RESEARCH AND DEVELOPMEl\'l' IN AEROSPA CE, BY 'fYPE 
OP RESEARCH AND F uNn So uncE" 

1958 to Date 
(Millions of Dollars) 

-----.- Applied Research and 
Basic Rcsaerch Funds k - Development Funds 

TOTAL 
Year AERO- I Federal Federal SPACE 

Total Govern- Com- Total Govern- Com-

ment 
panyb ment pany 

1958 $2,662 $2,636 $2,260 $376 $26 $16 $10 
1959 3,174 3,142 1,755 387 32 14 18 
1960 3,631 3,569 3,150 419 62 30 32 
1961 3,957 3,906 3,510 396 51 27 24 
1962 4,199 4,130 N.A. N.A. 69 N.A. N.A. 

N.A.-Not available. 
a Includes compan ies primarily engaged in th e manufacture of a ircmft and parts, S IC Code 

372, and th e manufacture of ordna nce and accessor ies, in cludin g complete miss iles and space 
vehi cles, SIC Code 19 . 

• Includes all funds for r esearch and development performance except th ose from the Federal 
Government and compa ny-financed research and development contracted to outs id e organ izations 
such as educational and non-profit research in stitution s . 

Source : National Science l?ou ndation ''Hevi cws of Data on H. esearch and D evelopm ent." 
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Year 
Ending 
June 30 

1959 
1960 
1961 
1962 
1963 

1964E 
1965" 

RESEARCH AND DEVELOPMENT 

NATIONAL AERONAUTIOS AND SPACE ADMINISTRATION, 

EXPE:N"DITURES BY BUDGET FUNCTION 

Fiscal Years, 1959 to Date 
(Millions of Dollars) 

Research Construction 
TOTAL and of 

ExPENDITUREfl Development Facilities 

$ 145 $ 34 $ 25 
401 256 54 
744 487 98 

1,257 936 114 
2,552 1,912 225 

4,400 3,520 475 
4,990 3,905 520 

"Estimate. 
Source : "The Budget of• the Un itecl States Government" (Annually) . 

Adminis-
trative 

Operations 

$ 87 
91 

159 
207 
416 

405 
565 

NATIONAL AERONA UTICS AND SPACE ADMINISTRATION, EXPENDITURES BY PROGRAM 

Fiscal Years, 1963 to Date 
(Millions of Dollars) 

Year Ending June 30 
Program 

1963 1964" 1965E 
-

TOTAL $2,552 $4,400 $4,990 --Manned space flight ..... . ... . .. 1,533 2,898 3,370 

Unmanned investigation in space . 484 645 670 

Meteorology, co=unications 90 105 97 

and other space applications ... 
444 454 

Space research and technology .. . 272 51 
Aircraft technology ..... .. ... . . 37 45 348 
Supporting operations ... . ...... 136 263 --E EJ t• I · . 'on Office 

Sou~~~n N.ntional Aeronautics and Space Administration, Budget Operations DlV ISI ' 

of Programming, letter of 27 llfarch, 1964. 
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Year 
Ending 
June30 

1954 
1955 
1956 
1957 
1958 

1959 
1960 
1961 
1962 
1963 

1964E 
1965E 

AEROSPACE FACTS AND FIGURES, 1964 

ATOMIC ENERGY CoMMISSION 
EXPENDITURES FOR RESEARCH AND DEVELOPMENT 

1954 TO DATE 
(Millions of Dollars) 

Conduct of Research and Development 

Special Other 
TOTAL Nuclear Reactor Biology, Research 

Total Materials ·Devel- Medicine, and 
and opment Physics Devel-

Weapons opment 

$274.3 $229.5 $ 96.0 $ 70.6 $ 62.9 ... 
289.8 253.4 92.1 95.4 65.9 ... 
385.1 335.5 106.4 155.1 74.0 ... 
512.2 419.5 90.1 244.8 84.6 ... 
637.0 516.1 110.6 389.6 115.9 ... 

877.1 699.8 226.0 325.8 143.5 4.4 
986.3 761.7 223.5 361.7 166.8 9.6 

1,104.1 843.0 240.0 399.9 192.4 10.7 
1,283.4 1,029.2 400.6 396.7 217.9 14.0 
1,335.3 1,077.8 351.7 462.4 247.9 15.7 

1,543.1 1,236.7 437.9 508.3 268.6 21.9 
1,556.9 1,242.1 420.9 497.9 302.0 21.3 

E E stimate. 
Source : '·The Budget of th e United States Government" (Annually) . 
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Increase 
inRe-

search anJ 
Develop-

ment 
Plant 

$ 44.8 
36.4 
49.6 
92.7 

120.9 

177.5 
224.6 
2tH.1 
254.2 
257.6 

306.4 
314.8 



EXPORTS 

For the sixth time in eight years, aeronautical products sold abroad 
exceeded tl1e billion-dollar mark. With 1963 exports estimated to be $1.24 
billion, the nation's aerospace industry acounted for 5.4 per cent of all 
manufactured goods exported by the U. S. 

Included in the $1 .24 billion export figure were $191 million in com
mercial transports; $26.9 million in general aviation aircraft; about 
$3.6 million in power plants; and $9.8 million in helicopters. 

Actually, the amount of U. S. aerospace goods and services acquired 
by foreign nations during 1963 substantially surpassed the $1.24 billion 
figure. The aforementioned Commerce Department's export statistics 
excluded: 

1. Aeronautical and space products furnished to foreign government 
under the Mutual Defense Assistance Programs. 

2. Space equipment supplied to foreign governments by U. S. manu
facturers under the cognizance of the National Aeronautics and 
Space Administration which total $16 million during the 1961-
1963 period. 

3. Income acquired by American aerospace companies abroad as a 
result of licensing agreements, investments in foreign manufactur
ing firms and earnings under technical assistan ce contracts. 

67 

L_ - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _ ___._ 



AEROSPACE FACTS AND FIGURES, 1964 

AlA considersthat a total aerospace export fig·ure of $2 billion (in
cluding military and commercial products) is not tota1ly unrealistic for 
1970 and beyond. Estimates made by Defense Department officials con
cerned with international security affairs indicate that military products 
may account for exports of $1 to $1.5 billion a year between now and 
1971. 

About 40 per cent of this military export potential would be equip
ment for ground forces; some 35 per cent would be for foreign air forces; 
and the r emaining 25 per cent would be equipment for naval forces . 
DOD officials believe that the U. S. aerospace industry can participate 
"significantly" in this potential market. The DOD estimate of a foreign 
military market totaling $1 to $1.5 billion annually is in addition to 
aerospace materiel furnished friendly nations under the various military 
aid programs. 

TOTAL 

Year AERO-
SPAC'E 

PRODUCTS 

1948 $ 153.6 
1949 283.0 
1950 242.4 
1951 301.4 
1952 603.2 

1953 880.6 
1954 618.9 
1!155 727.5 
1956 1,059.3 
1957 1,028.0 

1958 971.5 
1959 769.5 
1960 1,329.5 
1961 1,208.8 
1962 1,435.5 
1963 1,240.1 

U. S. AEROSPACE EXPORTS 
1948 to Date 

(Millions of Dollars) 

Trans- Utility Engines 
ports 

$ 37.4 $ 4.2 $0.3 
22.2 2.8 0.1 
40.4 2.2 0.3 
13.2 3.7 0.5 
18.2 5.6 0.9 

79.2 5.4 0.7 
93.0 4.5 1.5 
81.2 7.4 2.0 

132.9 11.0 3.5 
179.3 13.1 8.7 

146.4 12.1 4.3 
107.6 14.5 2.4 
480.1 23.6 3.7 
266.4 27.5 4.4 
254.9 23.1 4.5 
191.0 26.9 3.6 

Other and 
Under 

Rotary Security 
Wing Rest ric-

tions 

$ 1.9 $ 109.8 
1.2 256.6 
0.9 198.6 
0.9 283.1 
1.4 577.1 

4.9 790.4 
4.0 502.9 
4.2 632.7 
3.7 908.2 

11.9 815.0 

9.6 799.1 
8.2 636.8 
7.7 814.4 
6.8 903.7 
8.8 1,144.2 
9.8 l,OOS.S 

Source: Bureau of th e Census. "U. S. Exports of Domestic & Foreign :t>{er ch nndi sc, Report 
}' T 4.10" (Mon thly) . 
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Year 
Num-

ber 

--
1948 91 
1949 51 
1950 48 
1951 26 
1952 25 

1953 87 
1954 110 
1955 95 
1956 151 • 
1957 203 

1958 127 
1959 65 
1960 159 
1961 120 
1962 172 
1963 181 

EXPORTS 

EXPORTS OF NEW P ASSENGER T RANS PORTS 

1948 to Date 

TOTAL 
1 3,000-14,999 lbs 15,000-29,999 lbs 

airframe weight airframe weight 

Value Num- Value Num- Value 
(Millions) ber (Millions) ber (Millions) 

$37.4 34 $2.4 14 $4.2 
22.2 16 1.3 25 7.6 
40.4 4 .4 15 6.6 
13 .2 13 1.1 1 . 
18.2 9 .6 1 .6 

79.2 17 1.3 13 7.5 
93.0 29 2.0 7 4.0 
81.2 39 2.5 5 2.4 

132.9 64 4.7 2 .8 
179.3 94 7.7 9 6.9 

146.4 36 3.5 9 5.6 
107.6 23 2.3 3 1.7 
480.1 57 6.7 10 9.1 
266.4 64 7.7 4 3.5 
254.9 120 11.1 2 2.7 
191.0 147 14.6 4 3.6 

" L ess thun $500,000. 

30.000 lbs & over 
airframe weight 

Num- Value 
ber (Millions) 

43 $30.8 
10 13.4 
29 33.4 
12 12.1 
15 17.0 

57 87.0 
74 70.4 
51 76.3 
85 124.4 

100 164.7 

82 137.3 
39 103.6 
92 464.3 
52 255.2 
50 241.1 
30 172.8 

Source : B ureau of the Census, ''U. S . Exports of Domestic &. F'oreign :1\Ierchnndise, Report 
FT 410" (l\fonthly). 
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AEROSPACE FACTS AND F IGURES, 1964 

Moreover , AlA believes, the NASA cooperative program with 91 
for eign nations and two multi-nation organizations in Europe will in
evitably r esult in incr easing exports of sounding rockets, payloads, elec
tronic equipment, communications ground terminals, test f acilities, solar 
cells, power and telemetry packs and other space hardware. Potential 
customers include the 91 nations with whom NASA has working agree
ments, as well as the European Launcher Development Organization 
(ELDO ) and the European Space Resear ch Organization (ESRO ) . 

Year 

1948 
1949 
1950 
1951 
1952 

1953 
1954 
1955 
1956 
1957 

1958 
1959 
1960 
1961 
1962 
1963 

E XPORTS OF N~v U'riLITY, P ERSONAL, AK D LIAI SON P LANES 

1948 to Date 

I 
T OTAL 3-Places or Jess 4-Places and over 

Value Value Value 
Number (Millions) Number (Millions) Number (Millions) 

- - - - - ------ - --- ---
935 $4.2 552 $1.5 383 $2.7 
510 2.8 235 .7 275 2 .1 
408 2.2 173 .5 235 1.7 
540 3.7 237 1.0 303 2 .7 
815 5.6 551 3.1 264 2.5 

776 5.4 370 1.5 406 3.9 
529 4.5 223 1.1 306 3.4 
749 7.4 296 1.9 453 5.5 
966 11.0 340 2.5 626 8.5 

1,086 13.1 368 2.5 718 10.6 

896 12.1 268 2.2 628 9.9 
1,033 14.5 394 3.6 639 10.9 
1.528 23.6 374 3.0 1154 20.6 
1,646 27.5 582 4.3 1064 23.2 
1,458 23.1 431 3.8 1027 19.3 
1,583 26.9 484 5.7 1099 21.2 

Source: B u renu of th e Cen su s, "U. S. Exports of Domesti c & For eign :Merch andise, Report 
FT 410" (Mon thl y) . 
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AEROSPACE 
EXPORTS 

$1,240 million 

BXPORTS 

EXPORTS OF AEROSPACE PRODUCTS, 1963 

TOTAL U.S. EXPORTS 
$22,922 million 

L.-..-~~--1 

EXPORTS OF 
MANUFACTURED PRODUCTS 

$14,788 million 

8.4% 

AEROSPACE 
EXPORTS 

$1,240 million 

Source: U.S. Exi>orts of Aerospace Products Page 17 
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AEROSPACE FACTS AND FIGURES, 1964 

ExPORTS OF LIGHT TRA NSPORTS A~D U'l'ILITY A IHCHAFT BY SETJEC'rED 

u. s. IVL\KUFACTU HEHS 

Yea r 

1960 
1961 
1962 
1963 

1960 to Da te 

N tl!llbr r 

1,481 
1,583 
1,458 
1,579 

Va lue 
(Thou~ancl s of Doll a r~) 

$27,312.6 
29,789.8 
30,938.7 
35,060.6 

NOTE : Data based on exports for Aero Conunand Cl r, Beech, Ces~na, and Pit)Cr of new civil 
aircraft under 20,000 pounds, empty airframe we ight. 

Source: Aerospace Indu stri es Assoc iation, co mpany reports . 
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EXPORTS 

EXPOR'l'S OF LIGHT TRA!\SPORTS AXD U'l'ILITY AIRCRAFT, BY SELECTED 

U. S. l\'IANUFACTURERS, BY DESTI NATION, 1963 

Tota l and 
X umber 

Value 
Destination (Thousands of Dollars) 

TOTAL 1,579 $35,060.6 

Europe •• •••• • 0 •••• 0. 0 . 420 11,548.0 
Africa . .... . .. . ..... . .. 17S 3,374.9 
Asia • • 0 •••••• •• • • 0 •• • 0 79 2,2S3.0 
Oceania •• ••• • • •• ••••• • 0 ISS 2,689.4 
Ca nada ••• •••• •• 0 • • •• •• 145 2,510.1 
Latin America . .. .... .. . 509 11,591.3 
Not distributed by area . .. 60 I 1,063.1 

NOTE : Dntn b:fsed on exports for Aero Com mnn der, Beech, Cessna, nnd Piper of new civil 
ai r craft under 20,000 pounds, empty a irframe w eig ht. 

Sou rce: Aerospace Industries Association , compa n y r eport s. 

MuTUAL SECURITY PnoGRAM, SHIPMENT OF MILITARY AIRCRAFT 

1950 TO DATE 

Year Ending September 30 Total Air Force Navy 

1950 251} 818} 283 
1951 850 
1952 1,317 1,124 193 
1953 2,689 2,274 415 
1954 1,170 923 247 

1955 1,292 1,138 154 
1956 2,659 2,580 79 
1957 2,182 2,085 97 
1958 1,714 1,565 149 
1959 620 528 92 

1960 355 317 38 
] 961 483 427 56 
1962 358 34] ]7 
] 963 45(i 439 17 

TOTAL. 16,396 14,559 l,S37 

' 1 Octohe r 6, l!J4V to Sc pf emb r r 3 0 , J!J6 ::L 
So u t'C' e : D epnrtlll(' ll t of D r fen sc. l>it'('Ctornl c f o1· Sec u rity Hcd e w. 
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AEROSPACE FACTS AND F I GURES, 1964 

E XPORTS OF RoTARY ·wrNG AIRCRAFT, U sED, AN D O·rHER AIRCRAFT 

1948 to Date 

Rotary Wing Aircraft Used Aircraft Other 

Year 

Number Value Number Value Number Value 
(Millions) (Millions) (Millions) 

1948 47 $1.9 202 $ .7 .. .. . 
' 1949 31 1.2 252 .6 0 . 0 • • .... . 

1950 38 . 9 262 .9 .. -.. . • 0. 0. 

-
195~ 28 .9 300 .9 .. ..... . . .... 

-
1952 37 1.4 303 1.5 ... -.. . .. ... 

1953 98 4.9 416 1.5 
- . 

• • • 0 0 . ... . 
1954 74 4.0 340 1.2 • 0 •• • • • 0 •• 

1955 66 4.2 800 37.1 4 0.01 
1956 55 3.7 534 22.7 1 0.002 
195.7 104 11.9 627 43.2 4 0.005 

1958 67 9.6 595 35.8 4 4.3 
1959 63 8.2 461 20.5 6 2.9 
1960 82 7.7 564 25.7 3 0.02 
1961 119 6.8 495 33.9 81 4.0 
1962 110 8.8 382 36.6 9 0.1 
1963 123 9.8 356 16.4 8 0.05 

i';ou •·cc : B u•·eau of the Censu s, " U. S. Exports of Domest ic & Foreig-n i\I erchand iso, R eport 
t''l' 410 " (Mon thly). 
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E XPORTS 

D. s. E XPORTS OF N EW AIRCRAFT E NG I NES" FOR C IVILIAN A IRCRAFT, 1948 TO D ATE .. . 

Yea r Number 
Value (Thousands of 

dollars) 

19486 660 $326 
19496 107 112 
1950 247 285 
1951 304 509 
1952 551 941 

1953 347 708 
1954 728 1,516 
1955 897 2,016 
1956 l,:f t I 3,529 
1957 1,516 3,860 

1958 1,552 4,312 
1959 948 2,448 
1960 1,464 3,716 

• 1961 1,575 4,399 
1962 1,819 4,510 
1963 1,292 3,635 

• Under 400 h.p . ; da ta for expo r ts of engines of 400 h.p. an d over withh eld for "security 
reasons." 

• Un der 250 hp . 
Source : B urenu of th e Census, "U. S. Ex ports of Domestic & F oreign U erch nndi se, R eport 

1-'T 410" (Mon thly) . 

Year TOTAL 

1955 $32,096 
1956 86,790 
1957 52,671 
1958 78,560 
1959 68,066 
1960 60,901 
1961 151,667 
1962 128,204 
1963. 95,290 

U. S. AEROSPACE I MPORTS 

1955 to Date 
(Thousan ds of Dolla rs) 

Aircraft• 
Aircraft 
Engines 

$14,416 $1,265 
55,594 2,300 
15,476 1,639 
32,715 5,991 
16,273 7,510 

6,841 7,388 
82,821 17,485 
54,280 9,707 
26,831 '1,675 

"Aircraft in cl ud es new and used a ir planes, seaplanes, und am phibi ans . 

Aircraft 
Pa1'ts, ~.E.C . 

$16,416 
28,89U 
35,556 
39,854 
44,283 
46,672 
51,361 
64,217 
63,784 

v D ue to n chnngc in the tar iff clnss ifi ca.t. ions, im port da ta for a ircraf t part s fo r Jan uary to 
A ug ust, w hi ch am o un ted to $4 7,06 1,000 . nrc on n different basis fro m. th e data for September 
to Decembe r, whi ch a moun ted to $1 6,722,00 0. 

So urce : B urea u of th e Cens us, "U. S. I mports of l\ferchnndise fo r Con sumption, Report 
FT 110" (Mon thly). 
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MANPOWER 

Employment in the aerospace industry, the nation's lar gest manufac
turing employer, during 1963 r eached its highest point in five years with 
1,253,000 workers. Aerospace workers made up 7.4 per cent of all manu
facturing employees and 13 per cent of all durable goods employees. 

The trend in employment toward fewer production workers and more 
scientists, engineers, technicians and administrative personnel is evident 
in a statistical analysis prepared by AIA. The study shows that in 1959 
total employment was 1,128,000 of which 673,000 wer e production work
ers and in 1963 ther e were 1,253,000 employees of which 653,000 were 
production workers. Manufacturers of complete missiles and space vehi
cles showed an employment increase from 82,000 in 1959 to 179,000 in 
1963, but the number of production workers accounted for only 3'1,000 
out of a total incr ease of 97,000 workers. 

The National Science Foundation has projected requirements for 
scientists and engineers in 1970 and compared the r equirement with the 
number employed in 1960. Ther e wer e 613,500 engineers and scientists 
employed in manufacturing industries in 1960, of which 106,300 wer e in 
the aerospace industry. By 1970, NSF estimates there will be 1,064,900 
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.MANPOWER 

scientists and engin eers in manufacturing industries, of which 194,500 
will be in aerospace assignments. 

The NSF study also shows that there were 420,200 technicians in 
manufacturing industries with 49,000 employed in aerospace tasks. By 
1970, this will increase to 749,300 \rith 107,000 in the aerospace industry. 

Average hourl y earnings o£ production workers !i1 the aerospace 
industry in 1963 increased to $2.85, compared with $2.78 in the previous 
year and $2.55 in 1959. Average weekly earnings hicreased in 1963 to 
$117.07 compared with $115.30 in 1962 and $104 ~03 in 1959. 

The aerospace industry has continued to conduct special training 
courses to upgrade the skills of workers whose jobs were eliminated 
because of technological advances. Today there are a substantial number 
of workers utilizing skills that did not exist :five years ago. 

EsTIMATED AEROSPA CE EMPLOnrE:-< '1', TO'l'AL AND PHODUCTJON WoRKERS 
1959 to Date 

I Plants Manufacturing Primarily 

Yrar 
TOTAL Colllplete 

i\ EROSPA CE: Missiles & Aircraft Other 

Space & Aerospace 
t P arts Products Vehicles 

TOTAL EMPLOYMEN'l' 
(thousands) ' t 

1959 1,128 82 748 298 
1960 1074 107 646 321 
1961 1,096 ,, 141 619 336 
1962 1,1Tt 171 635 371 
1963 1,253 179 # 

,;1': 649 425 

PRODUCTION \YORKERS 
(thousands ) . ~ -~ 

~ · ~e ·.:. 
1959 673 33 458 182 
i960 607 42 377 188 
1961 597 54 352 191 
1962 619 

I 
64 351 205 

1963 653 64 356 233 

NOTE: Compon ents ma y not add to total du e to roundin~ . 
S ources : Aircraft nnd Parts : Bureau of Labor St.nti sti cs "Employment and Enrnings" 

(Monthly ) . 
Complete Mi ss il es and Spnce Vehi cles nnd Other Aerospace Products : Aerospa ce 

Indu stri es Association, based on latest availabl e information . 
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AEROSPACE F ACTS AND FIGURES, 19G4 

EMPLOYMENT AND PAYROLL IN THE AEROSPACE INDUSTRY, 1963 

MANUFACTURING MANUFACTURING 
EMPLOYMENT PAYROLL 

17.0 million $98.2 billion 
Employees (Estimate) 

• 

/ 

' 
" 

,~ 

,~' 

# _,,< 
Aerospace 

l.25 million Aerospace Aerospace Aerospace 
Employees 7.4% 9.4% $9.24 billion 

Sources: Employment in All Manufacturing, Durable Goods, a nd Aerospace Indu stries, Page 14 
Estimated E mployment a nd Payroll in the Aerospace Industry, Page 14 
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MANPOWER 

SciENTISTS AND ENGINEERs, BY OccunTroN 
1960 Employment and Projected 1970 Requirements 

(Number in Thousands) 

Scientists 

Indnstry Engi-
and Year TOTAL neers Metal- Mathe-

Chem- Physi- lur- mati-
Total ists cists gists Clans 

- ----- --- - ----- - --
Other 
---

ALL lXDUSTRIES 
1960 1,157.3 822.0 335.3 103.5 29.9 14.5 31.4 156.0 
1970 1,954.3 1,374.7 579.6 169.5 59.3 24.4 65.1 261.3 

- - - --- --- --- - - - ------
All Manufacturing 

1960 613.5 472.8 140.7 72.4 15.2 11.9 10.1 31.1 
1970 1,064.9 823.8 241.1 115.1 31.3 19.9 22.5 52.3 

.-iiRCRA~T, MISSILES 
AND SPACECRAFT 

1960 106.3 88.3 18.0 3.0 5.8 1.4 4.0 3.8 
1970 194.5 155.6 38.9 5.4 12.6 2.6 10.1 8.2 

Source: National Science Foundation, "Scientists, Engineers, and Technicians in the 1960's." 

AvERAGE HOURLY EARNINGS OF PRODUCTION WORKERS IN THE 
AEROSPACE I NDUSTRY 

1959 to Date 

Plants Manufacturing Primarily 

Year 
TOTAL Complete 

AEROSPACE Missiles & Aircraft Other 

Space & Aerospace 

Vehicles Pm·ts Products 

1959 $2.55 $2.61 $2.62 $2.36 
1960 2.61 2.69 2.70 2.42 
1961 2.69 2.81 2.77 2.52 
1962 2.78 2.86 2.87 2.51! 
1963 2.85 2.94 2.95 2.66 

No~'E: Average hourly earnings for total aerospace is a w·e ighted average of SIC 19 2, r em·e· 
senting pla nts manufacturing complete missile and space vehicles: SIC 372 , r epresenting plnnt.s 
rnanufacttiring a ircraft a nd parts ; nnd SIC 3662, representing plants manufacturing other 
aerospace products. 

Sources : Bureau of Labor Statistics, "Employment and Earnings" (Mon thly). 
Aerospace I ndustries Associlltion, b11sed on ln test &VII ilable infor mation . 
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AEROSPACE FACTS AND FIGURES, 1964 

AVERAGE WEEKLY EARNINGS OP PRODUOTION \~TORKERS IN THE 
AEROSPACE INDUSTRY 

1959 to Date 

P lants Manufactur ing Primarily 

Year 
TOTAL Complete 

AEROSPACE Missiles& Aircraft Other 

Space & Aerospace 

V ehicles Parts Products 

1959 $104.03 $108.05 $106.63 $ 96.76 
1960 106.20 110.29 110.43 96.80 
1961 110.72 115.49 114.68 102.06 
1962 115.30 116.69 119.97 106.30 
1963 117.07 120.25 122.43 108.00 

NOTE: Ave r age weekly earn ings for total aerospace is a weighted avemge of SIC' 192, 1·eprc· 
senting plants manufacturing com plete missile and space vehicles; SIC 372, representing plants 
manufacturing aircraft and p arts ; and src 3662, representing plants mnnufncturin:; other 
aerospace products. 

Sources : Bureau of L abor Statisti cs, ~~ Employment nnU Earnings" (Monthly). 
Aerospace Indu stri es Association , ba sed on latest available information. 
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Monthly 
Average 
for the 
Year 

1939 
1940 
1941 
1942 
1943 

1944 
19~5 
1946 
1947 
1948 

1949 
1950 
1951 
1952 
1953 

1954 
1955 
1956 
1957 
1958 

1959 
1960 
1961 
1962 
1963 
1964 

Feb. 

E Estimate. 

MANPOWER 

E~lPJ .{)YMEX'l' IX THE AIRCRAFT AXD PARTS I NDUSTRY 

1939 to Date 
(Thousands of Employees) 

Aircraft 

TOTAL Aircraft Engines 
(Airframes) and 

Parts 

63.2 45.1 11.3 
148.6 101.8 31.4 
347.1 234.6 75.3 
831.7 549.6 192.0 

1,345.fl 882.1 314.9 

1,296.6 815.5 339.7 
788.1 489.9 210.9 
237.3 159.0 49.9 
239.3 158.5 50.1 
237.7 158.0 . 48.6 

264.2 175.3 53.6 
283.1 188.4 57.0 
467.8 313.3 95.0 
670.6 425.9 148.6 
795.5 472.4 191.2 

782.9 470.0 178.2 
761.3 466.6 168.0 
837.3 494.4 194.9 
895.8 519.0 213.2 
783.6 448.5 184.3 

747.6 419.5 182.8 
645.7 350.8 173.6 
619.2 324.3 186.6 
634.6 331.4 199.4 
649.4 334.5 210.7 

I 
641.6 334.4 205.4 

Other 
Aircraft 

Parts and 
Equipment 

6.8E 
15.4" 
37.2" 
90.1" 

148.6" 

141.4" 
87.3" 
28.4" 
30.7" 
31.1" 

35.3" 
37.7" 
59.5" 
96.1" 

131.9" 

134.7" 
126.7" 
148.0" 
163.6" 
150.8 

145.3 
121.3 
108.4 
103.9 
104.2 

101.8 

NO'I'B: Th e above fi g ures in clucl e s ubs tan tial mi ss il e nncl s pncecJ·aft. employnJ cn t. in recent yen 1· ~ . 
'r J. cy clo not howe ve r, re presen t tol"ld ae ros pa ce employ ment, cst imutes fo 1· whi ch nppenr in ll l'O
cedi ng tables in thi s chapter. 

Source : Bureau of Labor Stati stics, ''E mployment nnd Ea rnings," (:Mont hly ) . 



AEROSPACE FACTS AND FIGURES, 1964 

PRODUCTION WoRKERS I X 'rHE AIRCRAFT AN D PAwrs 1 ::-;r n u STRY 

1939 to Date 
(Thousands of Production Workers) 

Monthly Aircraft Other 
Average Aircraft Engines Aircraft 
for the TOTA L 

(Airframes) and P arts and 
Year Parts Equipment 

1939 49.6 34.8 9.5 5.3" 
1940 118.0 79.2 26.5 12.3" 
1941 278.3 183.8 65.0 29.5" 
19.42 674.8 433.9 168.3 72.6" 
1943 1,090.5 692.1 278.8 119.6" 

1944 1,016.0 616.3 290.3 109.4El 
1945 591.0 360.5 164.9 65.6" 
1946. 167.5 113.1 34.0 20.4" 
1947 176.7 117.4 36.5 22.8" 
1948 175.2 117.4 34.9 22.9" 

1949 196.6 132.2 38.6 25.8" 
1950 209.4 140.4 40.8 28.2" 
1951 348.4 234.8 66.5 47.1" 
1952 495.4 315.0 105.5 74.9" 
1953 586.2 346.8 136.1 103.3" 

1954 560.2 335.1 121.6 103.5" 
1955 . 525.5 322.5 108.5 94.5" 
1956 . 561.0 330.3 122.5 108.2" 
1957 .591.4 342.4 132.1 116.9" 
1958 499 .4 287.6 107.5 104.3 

1959 458.0 257.4 104.1 96 .5 1960 376.8 203.8 96.6 76.4 1961 351.5 178.8 103.9 68.8 1962 350.6 175.9 108.7 65.9 1963 355.8 176.1 112.6 67.1 1964 
F eb. 358.0 183.6 109.0 65.4 

E Estim ate. 
NOTE : The above fi g ures incl ude substa nti al mi ss ile a n d spacecr a ft e 1 t . t 

They do not however, represent total aerospace employrn e~t' estim·ltesmfp ?Y11_1

1
en 

1 
111 rece? . yenJ:s . 

ceding tn.bles in th is chapter. . .· •• ' '· · o t '' u c 1 nppea t tn pt e 
S ource : B ureau of I...Jfl. bor StntJ st iCS, E mploym ent fl l1d Earn in hs," (:hionthl y) . 
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MANP OWER 

A VER AGE HouRLY EAIW.'I I NGS I N A IRCRAFT AN D P ARTS PLA NTS 

1939 to Date 
(Includes Overtime P remiums) 

Monthly Aircraft Other 
Average 

TOTA L 
Aircraft Engines Aircraft 

for the (Airframes) and Parts and 
Year Parts Equipment 

1939 N.A. N.A. $0.812 N.A. 
1940 N.A. N.A. 0.816 N.A. 
1941 N.A. N.A. 1.008 N.A. 
1942 • N.A. N.A. 1.189 N.A. 
1943 N.A. N.A. 1.236 N.A. 

1944 N.A. N.A. 1.287 N.A. 
1945 N.A. N.A. 1.286 N.A. 
1946 N.A. N.A. 1.316 N.A. 
1947 $1.372 $1.360 1.384 N.A. 
1948 1.487 1.465 1.519 N.A. 

1949 1.560 1.548 1.571 N.A. 
1950 1.637 1.622 1.662 N.A. 
1951 1.78 1.75 1.85 N.A. 
1952 1.89 1.87 1.94 N.A. 
1953 1.99 1.98 1.99 N.A. 

1954 2.07 2.08 2.05 N.A. 
1955 2.16 2.17 2.13 N.A. 
1956 2.27 2.27 2.24 N.A. 
1957 2.35 2.35 2.35 N.A. 
1958 2.50 2.51 2.51 $2.44 

1959 2.62 2.64 2.64 2.55 
1960 2.70 2.71 2.73 2.64 
1961 2.77 2.78 2.81 2.70 
1962 2.87 2.87 2.91 2.80 
1963 2.95 2.95 2.99' 2.90 
1964 

F eb. 3.01 3.00 3.05 2.97 

N.A.- Not av ai lable. 
Sou rce : B urea u of Lnbor Sta ti sti cs, '·E mployment nnd E arnings, " (Mon thly) . 
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AEROSPACE FACTS AND FIGURES, 1964 

SCIENTISTS, ENGINEERS, AND TECHNICIANS 
1960 vs. 1970 Requirements 

3.3 mill ion 

l 
I 
I 

I 
I 
I 
I 

i 
' 

1.9 mil lion l 
i 

I 
i 

302,000 
155,000 9.2% 
7.9% 
1960 1970 

ALL INDUSTRIES 

1.0 million n 
. l 
. j 

l 

Aerospace 

1.8 million 

302,000 
155,000 16.6% 
15.0% 
1960 1970 

All MANUFACTURING 

So u1·ce: Scienti sts, Engineer s and T echnicians, Page 15 

84 



MANPOWER 

An:rnr.E \\'r:r;; KLY EAR:\1:\ GS Dl ArRCI!.-IFT ,\:\D p ,\RTS PrJAKTS 

1939 to Date 
(Includes Overtime Premiums) 

.Monthly Aircraft Other 

Average 
TOTAL 

Aircraft Engines Aircraft 

for the (Airframes) and Parts and 

Year Parts Equipment 

1939 N.A. N.A. $ 36.05 N.A. 

1940 N.A. N.A. 37.62 N.A. 

1941 N.A. N.A. 47.78 N.A. 

1942 N.A. N.A. 58.38 N.A. 

1943 N.A. N.A. 59.33 N.A. 

1944 N.A. N.A. 60.75 N.A. 

1945 N.A. N.A. 57.48 N.A. 

1946 N.A . N.A. 54.22 N.A. 
• 1947 $ 54.74 $ 54.13 54.67 N.A. 

1948 60.97 60.36 61.52 N.A. 

1949 63.34 62.85 63.31 N.A. 
1950 68.10 67.15 69.31 N.A. 
1951 77.96 75.95 83.07 N.A. 
1952 81.27 79.85 84.20 N.A. 
1953 83.38 81.99 84.77 N.A. 

1954 84.66 85.28 82.62 N.A. 
1955 89.21 89.84 86.48 N.A. 
1956 95.57 95.11 94.30 N.A . 
1957 96.35 95.88 95.65 N.A. 
1958 101.25 101.66 99.65 $100.53 

1959 106.63 105.86 108.50 106.34 
1960 11D.43 110.03 112.20 109.30 
1961 114.68 114.26 116.62 113.40 
1962 119.97 119.97 120.77 118.72 
1963 122.43 121.84 123.49 122.67 
1964 

Feb. 123.11 121.80 124.14 125.33 

N .A.-Not availabl e . 
S ource : Burenu of Lnbor S tati s tics, ' 'Employ ment nnd Earnings," (Monthl y ). 
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AVERAGE EMPLOYMENT IN THE AIRCRAFT AND PARTS INDUSTRY 
BY GEOGRAPHICAL DIVISION AND SELEC'rED S'l'A'rES-1957 '1'0 DATE" 

Geographical 
Divisions and 1957 1958 1959 1960 1961 1962 

_...:S:.:e:.:.:le:.:c:.:.te:.:d::.....::S:.:t.:::a.:.:te:::s ____ ----l----- l-----1----- 1-----

TOTAL . . . . . . . . . . . 8~0,326 782,057 754,533 668,914 625,095b 633,024b 

New England •...•.• 
Massachusetts • ..•• 
Connecticut ...... . 
Me., N.H., Vt., R.I. 

Middle Atlantic ..... . 
New York ....... . 
New Jersey . ..... . 
Pennsylvania .... . 

East North Central .. 
Ohio ........... . 
Indiana ......... . 
Illinois .......... . 
Mich., Wise ..•.... 

West North Central .. 
Missouri ........ . 
Kansas ......... . 
Minn., Iowa., N.D., 

S.D., Neb .....•. 

South Atlantic ..... . 
Maryland .......• 
Del., D.C., Va., 

W.Va . ........ . 
N.C., S.C. 
Georgia .. ... .... . 
Florida . ....... . . 

East South Central .. 
Alabama . .. . .... . 
Ky., Tenn., Miss .. . 

West South Central .. 
Texas .......... . 
Ark., La., Okla ... . 

Mountain ••.....•..• 
Arizona •.•...•••• 
Utah• .... . .....• 
Mont., Idaho, Wyo., 

Colo., N.Mex., 
Nev .......... . 

Pacific •...........• 
California ....... . 
Washington• .... . 
Ore., Alaska, 

Hawaii . ... ... . 

87,496 
9,898 

75,219 
2,379 

101,039 
61,211 
24,993 
14,835 

131,615 
69,954 
31,204 
17,382 
13,075 

83,501 
32,225 
47,861 

3,415 

53,099 
32,072 

615 

20,412 

9,016 

9,016 

66,585 

66,585 

15,552 
7,743 

7,809 

342,423 
279,168 

63,255 

76,592 
9,161 

65,037 
2,394 

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

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

8,944 

74,867 
31,7911 
40,710 

2,364 

49,734 
26,822 

590 

22,322 

9,785 

9,785 

60,756 

60,756 

16,052 
5,756 

10,296 

307,883 
240,997 

66,886 

71,462 
9,180 

60,865 
1,417 

74,201 
48,282 
15,445 
10,474 

94,851 
60,217 
22,556 

5,271 
6,807 

69,306 
30,149 
37,269 

1,888 

49,380 
23,820 

571 

24,989 

8,509 

8,509 

52,267 

52,267 

22,196 
6,192 

16,004 

312,361 
244.670 

67,691 

71,313 
8,546 

61,291 
1,476 

71,554 
45,159 
15,458 
10,937 

77,846 
49,997 
18,124 

4,304 
5,421 

62,197 
27,420 
33,193 

1,584 

40,616 
16,228 

497 

23,891 

5,303 

5,303 

44,724 

44,724 

27,211 
14,164 

13,047 

268,150 
~09,830 

58,320b 

75,346 
9,493 

64,012 
1,841 

71,321 
44,168 
14,946 
12,207 

69,932 
41,722 
17,821 

4,896 
5,493 

57,311 
24,026 
31,177 

2,108 

31,072 
3,668 

2,523 
2,016 

11,288 
13,593 

5,031 
4,102 

929 

43,468 
39,051 

4,417 

17,664 
5,167 
8,663 

3,834 

253,916 
191,050 

62,252 

614 

76,762 
9,023 

65,693 
2,046 

74,476 
44,034 
16,017 
14,425 

70,107 
39,893 
18,59~ 

6,100 
5,52~ 

60,047 
27,153 
31,805 

1,089 

34,551 
3,640 

1,210 

14,396 
15,305 

7,498 
6,404 
1,094 

41,237 
36,158 

5,079 

21,956 
5,451 

11,695 

4,810 

246,349 
172,413 

73,326 

610 

NOTE: Corresponding data. for the years 1947 through 1954 may be found in "Aerospace Facts 
and Figures," 1959, 1960 a nd 1961 ed itions. . 

a rrhe diffe r·ence bet ween these totnls and employment totals appeanng elsewhere are due to tech· 
nical differences in methodolog ies of B.E.S., B.L.S., and Census, and do not seriou•ly affect the 
usabili ty of the data . The defin ition used is the narrow "aircraft industry" definition. 

b Includes Puerto Rico. 
• Unt il 196 1, Utah was included with Montana., Idaho, Wyoming, Colorado, New Mexico, and 

Nevada . 
d Until 1961, Washington was included with Oregon, Alaska •. and Hawaii. 
Source : Department of Labor, Bureau of Employment Secur1ty. 
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Date 

1958 
1959 
1960 
1961 
1962 
1963 

M.A.NPOWER 

LAnOR T uRNOVER I X THE A IR CR.AF'r AXD P~\RTS IxoUSTRY 

1958 to Date 
(Rates per 100 Employees per Year) 

Aircraft 
Other 

Aircraft Aircraft 
TOTAL (Airframes) Engines Parts and 

and Parts Equipment 
----

Acces- Sepa- Acces- Sepa- Acces- Sepa- Acces- Sepa-
sions rations sions rations sions rations sions rations 

- ---
28.3 33.3 26.9 29.8 27.8 35.0 33.8 42.0 
27.4 37.9 22.4 36.5 29.1 35.0 39.4 45.0 
28.6 39.2 23.4 33.8 35.1 39.5 34.3 53.9 
32.6 30.9 31.3 29.3 28.9 24.8 43.2 44.9 
35.2 31.3 32.9 29.0 30.5 23.9 49.3 47.9 
28.9 29 .4 28.6 27.9 24.3 25.0 39.5 42.9 

Sou1·ce : B urea u of La bor S tati st ics, '·E mpl oyment and Ea rnin gs," (Monthly) . 
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AEROSPACE FACTS AND FIGURES, 1964 

WORK STOPPAGES I N 'l'H E AIRCfu\ F'l' AK D P c\RTS l ::-IDUSTRY 

1927-TO DATE 

Number of Strikes Number of Man-Days Year 
Workers Involved Idle in Year 

1927-1933 4 1,153 18,965 
1934 4 3,207 111,048 
1935 1 1,700 6,800 
1936 - - -
1937 6 9,390 90,964 
1938 N.A. N .A. N.A. 

1939 2 1,263 85,419 
1940 3 6,270 36 ,402 
1941 29 28,422 112,549 
1942 15 6,584 12,416 
1943 60 52,481 130,112 

1944 103 189,801 386,371 
1945 85 150,200 581,000 
1946 15 21,300 557,000 
1947 10 3,520 67,900 
1948 8 21,400 1,100,000 

1949 10 10 ,300 451,000 
1950 18 23,900 145,000 
1951 29 48,800 765,000 
1952 44 81,000 927,000 
1953 31 57,800 1,350,000 

1954 11 6,350 171,000 
1955 38 48,500 403,000 
1956 21 23,100 1,040,000 
1957 18 23,200 88,200 1958 20 36,700 308,000 

1959 26 21,700 312,000 1960 28 82,400 1,190,000 1961 14 2,440 35,600 1962 19 23,000 555,000 
N.A.-Not avatlable. 

So':'rce : D epar tmen t of Labor, Burea u of L abor Statisti cs, D ivis ion of ·w ages nn<l I nd u strial R elatwn s. 
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FINANCE 

Earnings of aerospace companies, as a per centage of sales, remained 
low, at 2.3 per cent in 1963, off slightly from the previous 2.4 per cent in 
1962, and high er than th e r ecent years when the rate was below 2 per 
cent. 

In August of 1963, the Department of Defense announced a new 
Profit policy which, in the words of t he official statement: " . . . recognizes 
tlw n eed to attract the best possible industrial capabili ties to national 
defense and is intended to improve th e use of the profit motive as a stimu-
1 us for effec tive and economical con trac t performan ce." 'l'he revised 
Arm ed Services Procurement Regulation , issued at the same time, stated : 

"It is th e policy of the D epartment of Defense to utilize profit to stim
ulate effici ent contract performance. Profit generally is the basic motive 
of business enterprise. Th e Government and defense contractors should 
be con cern ed with harnessing this motive to work for more effective and 
economical contract p erforman ce. Negotiation of very low profits, the 
use of historical averages, or th e automatic application of a predeter
mined percentage of th e total estimated cost of a product , does not
(emphasis in t he orig-inal) provide the motivation to acomplish much 
p erforman ce. Furthpt·more, low average profit rates on defense contracts 
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AEROSPACE FACTS AND FIGURES, 1964 

overall are detrimental to the public interest. Effective national defense 
in a free enterprise economy r equires that the best industrial capabilities 
be attracted to defense contracts. These capabilities will be driven away 
from the defense market if defense contracts are characterized by lo"· 
profit opportunities. Consequently, negotiations aimed merely at reduc
ing costs by r educing profits, with no r ealization of the function of profits. 
cannot be condoned. li'or each contract in which profit is negotiated as a 
separate element of th e contract price , the aim of negotiation should be 
to employ the profit motive so as to impel effective contract performance 
by which overall contract costs are economically controlled. To this end , 
the profit objective must be fitted to the circumstances of the partict1 ~a r 

procurement, giving clue weight to each of the performances, risk, and 
other factors set forth in this section 3-808 of the Armed Services Pro
curement Regulations. This will r esult in a wider range of profits which , 
in many cases, will be significantly higher than previous norms." 

The effects of this new Government policy have not yet been r efl ectrd 
in the published financial statements of the aerospace industry. N ever
th eless, the Department of Defense early in 1964 indicated that private 
investors in aerospace companies will be asked to finan ce a larger share 
of the capital faciliti es that underlie all defense development and pro-
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FINANCE 

B L\LAX CE SnEE1' CO)lPAJUSO~S, AEROSPL\CE ConrP,\ NIES 

1958 to Date 
(Millions of Dollars) 

1958 1959 1960 1961 1962 1963 
----------------

Assets: 
Current Assets 

Cash ..................... $ 443 $ 358 $ 363 $ 417 $ 395 $ 435 
U. S. Government Securities 79 91 102 58 46 39 

----------------
Total Cash and U. S. 

Govt. Securities ...... $ 522 $ 449 $ 465 $ 475 $ 441 $ 474 
Receivables (total) ....... 1,538 1,658 1,718 1,906 1,981 1,847 
Inventories (gross) ....... 3,218 3,440 3,425 3,470 3,580 3,936 
Other current assets . . .... 70 104 82 112 133 174 

-- ----- -----
Total Current Assets . ... $5,348 $5,651 $5,690 $5,963 $6,135 $6,431 

Total Net Plant ............ 1,036 1,092 1,195 1,420 1,509 1,575 
Other Non-Current Assets .. . 120 164 229 305 257 278 

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

Total Assets ............... $6,503 $6,906 $7,113 $7,688 $7,901 $8,284 
- - ---------------

Liabilities: • 
Current Liabilities 

Short term loans ......... 645 718 745 700 698 461 
Advances by U.S. Govt . ... 1,374 1,409 1,346 1,308 1,338 1,674 
Trade accounts and 

notes payable .......... 852 1,001 955 1,005 1,037 1,072 
Federal income taxes 

accrued •••• •• 0 • • 0 0 0 • • • 277 196 165 186 265 255 
Instalments clue on long 

term debt . .. .......... 18 37 25 24 32 28 
Other current liabilities ... 533 538 654 822 769 756 

Total current liabilities .. $3,699 $3,899 $3,890 $4,045 $4,139 $4,246 
Long Term Debt ........... 444 541 645 806 783 835 
Other Non-Current Liabilities 20 20 32 28 37 42 

------ -------- ---
Total Liabilities ........ . ... $4,163 $4,460 $4,567 $4,879 $4,959 $5,123 

------------ ------
Stockholder's Equity: 

Capital Stock .............. 902 977 1,154 1,291 1,318 1,354 
Earned Surplus and Reserves 1,438 1,468 1,394 1,517 ' 1,625 1,808 

Total Net Worth . .. .. . ... $2,340 $2,445 $2,548 $2,808 $2,943 $3,162 
- ----------- ------

Total Liabilities and Stock-
holders' Equity ......... . $6,503 $6,906 $7,113 $7,688 $7,901 $8,284 

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

Net Working Capital ......... $1,649 $1,752 $1,800 $1,918 $1,996 $2,185 

NOTE : Includes compa ni es which fil ed reports wit.h th e Securiti es nud E xchange Commission. 
Source: Securities & Exchange Commission-Federal Trad e Commission, "Quarterly Financial 

Report for Manufacturing Corporations," 
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AEROSPACE FACTS AND FIGURES, 1964 

duction. A Department of Defense directive of Mareh 13, 1964 stated 
that "The Department of Defense will encourage private investment. 
Where plant expansion is required to perform Defense contract'>, it will 
normally be accomplished through an increase in contractor-own ed 
faciliti es. Provision of new Government industrial facilities to a con
tractor 1vill be held to the absolute minimum . . . and the Department 
of Defense will dispose of surplus faciliti es." 

In the special area of general purpose machin e tools and production 
equipment, industry, through private investment funds, is currently 
furnishing 90 per cent of all the new equipment. 

The combination of a consistently low earning rate and heavy de
mands for capital investment and for corporate funding of advanced 
research continued to pose a problrm for the ae rospace industry, as 
stated in a mid-year report of a comprehensive economic study conducted 

fM 1 §¥8.11/o d eseatch Institute. SRI said , "\"\Thether or not the cnrrent 
profit rate is sufficient to assure continuing availability of adequate 
industrial ca-pability is a question that r emains to be answered." 

COM POSITION OF Cu nnE:\'1' AssETS, 195G TO DATE, AEnOS PA CE CoMPAN IES 

(in Per Cent of Total ) 

Total Cash and 
Year Cun-ent Securities Inventories Receivables Miscellaneom 

Assets 

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 
1961 100.0 8.0 58.2 32.0 1 .8 
1962 100.0 7.2 58.4 32.3 2.1 
1963 100.0 7.4 61.2 28.7 2.7 

Source : Securit ies & Exchange Commi ss ion-Federal 'rrntl e Cnmmi ~~ion , "Quarte rly Financial 
Report fo r :rvranufacturing Corpora t ion s ." 
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F INANCE 

NET PROFIT AFTER TAXES, 1963 
(as a. Per Cent of. Sales) 

4.7% 

All Manufacturing 
Corporations 

4.5% 

Durable Goods 
Manufacturers 

2.3% 

Aerospace 
Manufacturers 

::.iource : Net profit a s n P e r Cent of S n.lrs for n Sclcct.cd Group of l\Janufnctur ing Co rporn t ions, 
Pn g-c l 8 
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I NCOME AccouxTs, AERO SPACE Coi\IPANIES 

1957 to Date 
(Millions of Dollars) 

1957 1958 1959 1960 1961 1962 1963 
- - - - -- - - - - --

Net Sales . . . .. . .. . . . $12,868 12,575 $12,488 $12,974 $13,95'1 $15,206 $15,313 

Net Profit from 
Operations .... .. . 809 664 451 386 570 739 695 

Total Income before 
Federal Income 
Taxes .... . ..... . . 791 636 411 333 521 682 665 

Provision for Federal 
Income Taxes . .... 414 329 215 148 264 322 316 

Net Profit after Taxes 377 307 196 185 257 360 350 

NOTE: Does not include data for com panies which produce aerospace products but nrc classified 
in indust ri es other than SIC 372. 

Source : Securities & Exchange Commiss ion-Federal Trade Commiss ion, "Quarterly F inancial 
Report for Manufacturing Corporations." 

Year 

1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 

-

FIN ANCIAL RATIOS, AEROSPACE Co:MPANIES 

1956 to Date 

Net Federal Taxes Net Profit 
as a Per Cent as a P er Cent 

of Total Income of Sales 

52.3 3.1 
52.3 2.9 
51.7 2.4 
52.3 1.6 
44.4 1 .4 
50.7 1.8 
47.2 2.4 
47.5 2.3 

N OTE: Does not in clude da ta for compan ies whi ch produce aerospace products bu t are class ifi ed 
in in du stri es othe r tha n SI C 3 72 . 

Source : Securi t ies & E xchange Commi ss ion- F ederal Trade Commission, "Quarterly Financial 
R eport for Manufactur ing Corporations ." 
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FINANCE 

l\IAJOR DEFENSE CON'J'R,\CTORS 
Listed by rank according to net value of military p rime 

contracts awarded, 1950-1963 
(Millions of Dollars) 

July 1, J uly 1, July 1, July 1, Ju ly 1, 
1950 1962 1961 1960 1959 

Company to to to to to 
June 30, Jun e 30, June 30, June 30, J une 30, 

1963 1963 1962 1961 1960 

U. 8. TOTAL, 
I $::?5,834.o Au. CON1'RACTS s:~o i,747.o $~5,588.4 $2~,693.1 $~0,995.0 

Boeing . __ . __ _ . _____ $14,798.2 $1,356.3 $1,132.8 $ 919 .8 $1,008.7 
General Dynamics ___ 13,503.4 1.033 .2 1,196.6 1,920.1 1,260 .2 
General Electric ___ . _ 11,194.5 1,021.2 975.9 874.6 963.1 
Lockheed __________ _ 10,924.3 1,517.0 1,419.3 1,175.2 1,070.8 
North America n ] 0,546.4 1,062.4 1,032.5 1,197.4 907.7 
United Aircraft ___ . _ 9,391. 7 5~9.9 662.7 625.5 517.4 
General Motors 9,109.4 444.0 449.0 281.8 218.7 
Doug las . __ - .. __ ___ . 7,171.2 361.1 365.6 307.4 40±.9 
American T elephone 

and Telegraph •• • 0 6,296.7 578.6 467.7 550.6 466.8 
Martin Ma riet ta .... 5,474.0 766.8 802.7 691.8 596.7 
Republic 0 •• 0 0 •• 0 0 •• 4,157.3 196.8 332.8 295.7 ::?65.1 
Sperry Ra nd ••• • • 0 . ±,096.6 445.5 465.6 408.0 296.0 
McDonnell 0 • • • • • •• • 3,672.4 497.0 310.9 219.9 195.0 
Hughes • •• 0 •• • ••••• 3,308.9 312.9 243 .2 331.2 349.1 
Curtiss-Wright . __ . _. 3,269.4 98.4 144.6 69.8 70.4 
Bendix ••• •• • • 0 • •• • 3,255.4 290.3 285.9 266.8 239.4 
Grumman ••• 0 • ••• •• 3,120.7 390.5 303.6 238.0 ::?39.3 
W estinghouse E lectric 3,073.4 322.6 246 .0 307.7 257.6 

Radio Corp. of 
America. • •• 0 0 •• • • 3,061.4 328.6 339.6 392.3 405 .8 

Raytheon • 0 • • • • • •• • 2,731.0 294.9 406.6 304.9 3~4.4 

International Busi-
ness Machines .. _ . . ~.596 . 2 203.3 155.5 333.0 290.0 

N or throp 0. 0 • • • •••• 2,391.2 222.9 152.5 155.6 139.8 

General Tire & Rubber 2,203.9 424.6 366.1 290.2 243 .2 

Avco Mfg. •• •• 0 0 • •• • 2,175.0 

I 
253.1 323.3 251.6 156.9 

Textron • 0 • •• • 0 0 • ••• 
1,212.4 151.2 117.4 65.8 61.1 

Thiokol 952.8 238 .6 178.3 ~10.0 131.2 
• 0. 0 • •• 0 •• • • 

Ling-'l'emco-Vough t 564.0 I 205.9 133.4 46 .8 61.9 

N.A .-Not avail able. 
a Elstimated at $193.3 billion. 

World 
War 
II" 
(Per 

Cent ) 

100.0 % 

1.5 
N.A. 

L 9 
1.9 
1.6 
2.2 
7.9 
2.5 

L5 
1.3 
0.7 
0.9 

N.A. 
N.A. 
4.1 
1.1 
0.8 
0.8 

0.3 
N.A . 

N.A . 
0.1 

N.A. 
0.6 
0.7 

N.A. 
N.A . 

Souri~sdo to Date : D epartment of D efen se, "100 Companies and their Subsidiary Corporations 
Listed According to Net Value of Military Prime Contract Awards" (Annually)· 

World ·war II: War Production Board. 
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AEROSPACE FACTS AND FIGURES, 1964 

MAJOR NATIONAL AERONAU'riCS AN D SPACE Amu:--; IS'l'R"\TION CONTRACTORS 
(Listed by rank according to .net value of NASA prime contracts 

awarded, July 1, 1960-June 30, 1963) 
(Millions of Dollars) 

July 1, 
1960 

to 
June 30, 

1963 

Uo So ToTAL, ALL NASA CoNTRACTs $3,73805 

North American Aviation 0 0 0 0 0 0 0 0 0 0 0 79909 
McDonnell • • ••••• • •• • • 0 ••••• • • • •• 0 30304 
Aero jet General •• 0 • • • •••••••••••• • 23302 
Douglas • ••••• • ••••• • • • 0 •• • • • •• • •• 23201 
General Dynamics •••• 0 • •• 0. 0 •• • •• • 13301 
Chrysler •••••• 0 • • 0 • • • • •••• •• 0 • • ••• 119.() 
Boeing ..... . . . . . . ... .... . .. . . .... 11606 
General Electric 

• • ••• • • 0 • • •• ••• 0 • • • 85.2 
Gr=man 0 . 0 0 0 0 0 . 0 0 0 0 . 0 0 0 0 . 0 0 0 0 0 0 0 8400 
United Aircraft 8300 0 • • • • ••••• 0 0 •••••• 0 

Ling-Temco-Vought 
• • •• •• 0 ••• •• •••• 7205 

Radio Corporation of America 0 0 0 0 0 0 0 71.0 
Space Technology Laboratories 0 0 0 .. 0 5808 
Bendix 

• • 0 •• 0. 0 •••••• • • • •• 0 • •••••• 5804 
International Business Machines 0 0 0 0 0 4807 
Brown Engineering 0 0 0 0 0 0 0 0 0 0 0 0 0 . 0 0 4207 
Hayes International 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 36 07 
Western E lectric 

• 0 • • •• 0 •• •••• 0 •• • • 0 3503 Lockheed 
• • •••• 0 • • • ••• 0 • ••••••• • •• 3200 

Hughes Aircraf t 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0. 0. 0 2705 Phil co 
Republic. : : : : : : : : : : : : : : : : : : : : : 

0 0 0 
· · 

1903 
1602 

Minneapolis-Honeywell . 0 0 0 0 0 0 0: :: :: 1006 
Collins Radio 0 0 0 . 0 . 0 . 0 0 0 . . 0 0 0 0 0 0 0 0 1003 Martin Marietta lVI ................... 900 

otorola . 0 0. 0. 0 0 .. 0 0. 0 0. 0 0 0 0 0 0 0 .. 800 
Westinghouse Electric 0 0 0 . 0 0 0 0 0 0 0 0 0 0 702 
Th~mpson-Ramo-Wooldridge 0 0 0 0 0 0 0 0 604 
Umted Engineers & Constructors 0 0 0 0 506 Sperry Rand 

•• 0 • • • ••••• • ••• 0 ••• • • • !104 

a 

8 Not m li st of maJor contractors for indicated year 
ource : Natwnal Aeron autics and Space Admini strn.iion. 
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July 1, July 1, July 1, 
1962 1961 1960 

to to to 
JruJC 30, June 30, Jru1e 30, 

1963 1962 1961 

$2,261.6 $1,05306 $42303 

52508 19901 7500 
19301 6805 4108 
16005 6604 603 
13300 6804 30.7 
10301 2709 2.1 
7504 31.3 1209 

101.0 15.6 a 

5300 2300 902 
4802 2406 11.2 
4809 3401 a 

2607 2700 808 
4202 2002 806 
3205 1302 1301 
3205 1904 605 
36 .1 12.6 a 

2401 1109 6.7 
15.4 1100 1003 

a 807 2606 
2307 500 303 
1803 902 " 
1409 404 a 

9.3 609 a 

302 407 207 
406 307 200 
702 1.8 a 

301 409 a 

308 3.4 a 

206 308 a 

a 
306 200 

302 202 0 



AIR 
TRANSPORTATION 

Results of 1963 for U. S. schednled air liu es showed that the econom ic 
breakthrough of turbine-pmYered aircraft in 1962 was geuuine. 

New management techniques matched the high performance of tur 
bine aircraft, and the airl iues earn eel $8-:1: million last ~rear on total 
operating r evenues of about $3.8 billi011. 

Profits of $53.8 million the year before follo,wd years of low profits
and a loss of $37.7 million in 1961- af'ter th e carriers committed more 
than their total assets in jet equipm ent. 

Last year, th e airlines fl ew 71 million passengers over 50 billion pas
senger miles, a solid rise of 15 per cent in passenger miles over the year 

before. 
Th e carrier s p laced orders for new twi n-engine and three-engin e j ets . 

'l'h e first of the three-engine j ets were plared in ai rline service in rarly 

1964. 
Pursuing th eir goal of a perfrct safet.v r ecord. the carriers spent 

$650 million maintaining th eir aircraft . 'l'lw r es nl t was r efl ectccl in an 

improved safety rate. . 
Continu erl illYPSt!llrnts in n p"· ai<'Is to nav ig·ation promisrcl to JWOVJde 
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AEROSPACE FACTS AND FIGURES, 1964 

not only safer but more reliable anu effi cient sen·ice for passengers and 

shippers. 
During the year the carriers announced a plan to equip virtua1ly all 

their aircraft with Radar Beacon transponders, which wi11 brin[r their 
total investment in Radar Beacon equipment to about $2;) mi ll ion. The 
transponders, by replying to interrogators on the ground, will permit air 
traffic controllers to positively identify airline aircraft on their radar
scopes. An automatic altitude r eporting feature of the system \Yill eYen
tually be added. 

Further progress toward safe all-weather operations and a study with 
the Federal. Aviation Agency seeking to identify causes of delays were 
also part of the effort to improve r eliability and efficiency of national air 
transportation. 

The installation of electronic r eservation and flight information sys
tems on the ground made possible smoother , more expeditious handling 
in 1963 of 140 million reservations and 100 million pieces of baggage. 

U. S. international flag carriers, beset by a steady loss in their share 

Year 
As of January 1 

1928 . . . ..... . .. .. . 
19::12 .. .. ......... . 
l!\35 . ........ . .... 
1941 .. .. .. . ....... 
1951 ......... .. ... 

1952 . ... . .. . . ... .. 
1955 ......... .. ... 
1956 ...... . ....... 
1957 ......... . . . . . 
1958 .. ......... .. 

1959 • 0 •••••• 0 •••• 

1960 ..... . ....... . 
1961 ... . . . ...... . . 
1962 •• 0 •• • •• • • • •• 

1963 . ... .. . . .. .... 
1964 ... . ..... .. ... 

' N.A. Not n'n d.J.hle . 

INVENTORY OF CIVIL AIRCRAF'l' 

Including Air Carrier Aircraft 
1928 to Date 

TOTAL Active 

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

8,322 i'r.A. 
26,013 ~.A. 
92,809 60,921 

88,545 54,039 
92,067 58,994 
85,320 60,432 
87,531 64,688 
93,189 67,153 

98,89::1 69,718 
105,309 70,747 
111,580 78,760 
117,904 82,853 

124,273 86,287 
129,975 87,267 

Inactive 

N.A. 
N.A. 
i'or.A. 
N.A. 

31,888 

::14,506 
33,073 
24,888 
22,843 
26,036 

29,175 
34,562 
32,820 
35,051 

37 ,986 
42.708 

Sour ce: Fede ral Av ia t ion Agen cy, "FAA Sta t isti cal Handbook of Av iation" ( ,\nnu nll y) . 
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AIR TR:\:\SPOR.'l'ATION 

I ::-.-n:::-.- TnH\. Oi·' ~ \. C'l'IYE C1nrJ AmcRAI'T, nY YEAR ore :\ LI\" UPACT I: RE 

As OF J j \" U ARY 1, 1964 

----

Yrn r of Per Cent 
J l' :t nll f;l ct urr .\ i1111 hrr of Tot::il 

T o T.IL 87,267 100.0 

Jnrn li..J09 - 'l f .v 

]!1 (]:2 ;), :216 6.0 
HlGl -1. 958 5.7 
J DGO 5,523 6.3 
1959 G.Oll 6.9 

1!1:)8 -1,7 43 5..± 
1 !157 4.030 -1.6 
] !l'ifi -l,5S2 ;).3 

1 !1:) ;) 3,03-l 3.5 
10:'5 -f 1,857 2.1 

Prior tn 1953 40,904 -16.9 
• 

So ul'cc : F e tl c nd .:\Y iat ion Ag en cy, "F A .A St a t is t ica l I-Jandbook o f AYia t ionn C\nn ually ) . 

of the tnl ll s-. .:\tl a nt ic t r:wel JII Hl'kct to fo r eig n ai r car r ier s in r ecent years, 
sa1r t he t re11 cl l'ew rsccl wi th a n i11 crrase. Across-the-board fare decr eases 
aug ured f or a r ise in t r ans-Atlant ic t ra1·el, par t icul arly during t he off
season, in 106-J.. 

T li11s, e1·en t hough they haYc .iu:;t adj usted to living economically in 
f'l JC s ub .~o ui c .i ct age, t he carr ir rs 1rcr e p la nning to meet the challenge of 
tl 1c super;.,o nic j et age of t he Seven ties. P roposals fo r super sonic t rans
por ts 1r ere sub mitted b~- t hree a irfr a me and three engin e manufact m ers 
aml th e GoYer mnent moved ahead wi th p lans fo r a design compet it ion . 
In tern ation al and domes ti c U . S. airlin es p lace deposits with the Govern
ment esta blishin g t heir de livery ord er p osit ions. Technical r epresen ta
t ives of t hese carriers worked closely wi t h th e Govern111en t and manu
fa ctu r ers in the developmen t p r ogram . Th eir obj ect ive 1ras to assist in 
assurin g t l1 at the A meri can SST will be a success. 
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1959 1960 1961 1962 

Source : A i1·craft in Opc n:ttion on \\' o r ld Civi l Ai rlin es, N umber a nd P er centage :Manufactured 
in til e U . S ., Page 1 8 
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GENERAL AVIATION 
General aYiation, 1rhich includes all civil flying with the exception of 

comm en:ial ai r carri ers, continu ed to ga in during 1963, both in numbers 
produced and in utili zation. 

}fanufa cturers shipped 7,56D aircraft 11·ith a net billing price of 
$153,415,000. This represents the highes t dollar Yolume in history. In 
units. J 963 ,ras 13 per cent ahea d of the previous year and nearly 100 
per cent greater than ten yea rs ago. Th e year 1963 was one of the most 
prodncti,·e periods for ne'r 12·eneral m·iat ion airplanes since 19-1-7, "llhich 
was a tim e of imm ediate post-,ntr cl e1·elopment. 

S ignificant in th e dollar !!TO\r th and indicat iYe of the increasing use 
of th e high performance a in:raft is the comparison of growth b~- types 
of airplan es. \Vhil e th e gTo\rth of the :field. 1963 oyer 1962, was 13 per 
cent , t\rin-e;tgine deliveries in creased 26 ~er cent. There were 1,285 
tw in s delinred in 1963. In the s ingle-engine cate.gory \\·ith four or more 
seat ing capa cit~' . tlt e num erical gTO\rth \\·as th e highest with some 394 
more aircraft of this t.'·pe being· prodn ced in 1963 than in 1962. 'l'otal 
deliveri es of this type were 4,891. Ho1reYer, because of the higher base 
figure, t he percentage of gro\\·th was 8.7 per cent. Sing-le-seat agricul
tural aircraft aided in the 16 per cent g ro\\· th rate of the si ngle-engine 
models with less than four-place seat ing capacity. Of th e 1,393 airplanes 
of this type produced, 375 were agricultural models. This was 25 per 
cent more agricultural airplanes than 'H'r e produced in 1962. 

Aircraft of in creased perfor mance and capability is reflected in th e 
r eports of utilization. There are over 85,000 act iYe general aviation 
airplanes. of "·hich approximately three out of fiye are the lar g-er singl e
eng in e (four pla ce sea tin g- or over ) and t\\·in-eng-in e models. \Vhil e ge n
eral aYiat ion aircraft operate int o and out of more than 8.000 airports. 
their movements ar e tabulated at only 274 airports \\'h ere there ar e con
t rol towers operated by the F ederal Aviation Agency. 

General aviation now accounts for 64 per cent of all operations 
(local and itinerant ) condu cted at airports ,,·ith tower and virtuall~
all movements at other airports. Out of the 31 million movements r e
ported by these to"·ers, 3. 7 mi llion ·were by military aircraft; 7.4 million 
wer e schednled air carri ers ; and 19.9 million were g·e neral aYia tion 
airp lan es. 'l'h e typi ca l g-eneral aYiat ion airplane today is well equipped 
for flight nnd er all bu t the most severe weather conditions. Th e FAA 
reports that in 1963, departnres unde r Instrum ent Flight Rules (IFR) 
conditions b:v these aircraft in creased 12 per cen t over fi scal1962. 

The use of general aviation airplan es for business travel accounts for 
approximately 35 per cent of th e total flying hours . .Abont 30 per ce nt 
of the flight I10nrs is for personal fl y in g and the r emaining 12 per cent 
a r e commer cial and instru ction flights. 
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VERTICAL LIFT AIRCRAFT 
'rb e U.S. a nd Ca tiada ha,·e a tot nl of 710 hcli eo p tc r opera tor :; ( t·o m

mercial, executive a nd goyernm ent ) nsi n;_!· 1,7G7 h eli l'o p tcr s, a reec nt 
.AI A survey sho,Ys. 

Of these to tals 4:)1 nrc comm crcinl opt' ra tors \\'it h 1,:~:13 hcli t·oph' rs. 
The: e opemtor: o'ffe r num er ous sen ·iccs su ch ns ]10\Y er nnd 11ipc lin r 
patrol, crop dustin o· ancl SIJravin o· o·coloo·iea l surYc\· m a ppitt g·. r . ·- <cc:l im~· . f' -, _ ' o • .J n' o o _ ' • '. ' 

n e control , tra ffi c p atrol a nd a ir taxi a nd L·hartc r flig-h ts . 
. More than 5,000 helicopter s ar e in th e inwn tor~· of t!t c mili ta r~· sP rY
Ices. 'rbe A rm y andl\'Iarin e Co rps con t innc to u sc t he lll' li l'o pb 'l' in d ose 
combat support for surYeill a ncc, troop r·arry ing· an cl elost• batt lr fi r lrl 
suppor t . In th e Navy , t he heli ·op tr r eo ntim1 rs it s JWO\·r n r olr in a nti 
~ubmarin e warfare. F or th e A ir F orcr , h r lieo pt ers a r r 11 0\Y 11ser1 
111 support of wid ely di s per sed missil e s it rs as \\·rll as in th r rst ahli ,.;h r cl 
sear ch and r escu e mission . Th e Coast l: llrtrcl , pi onrr r in t ht' nsr of lwli
:op ters by the milita r y, is expa nd ing: i ts flret of l1 r li ro p t<•r ,.; to pnfor nl 
Its mission. 

The Army's Ai r Mobili t~ · co ncrp t m a~· have civ ili a n nppli r ati on ih at 
would f urth er in cr ease the u sc of heli copt r rs ancl oth r r t .\']1C' YT OT, nir
~raft as short-l1aul rar:.2·o t ra nsport s and as a n ew t ool fo r th e bni1ding
~ll1 c1 construction indn st 1-y. In cl cvrl opi11 g- thi s con cept that t l1 e h rlir·optrr 
Js a substi tu te, n ot a snppl ement to all p:rou nrl n hivl t's. th r _\ r n 1 ~· i-: 
r e-desi rr • · · 1· I t · 1 omng- and adn pt tng- rombnt snpp ort snpplt rs t o 1!.!' 1 <' r \\'P I '.!' 1\c 
and compact size fo r nir tran sp or t capnbility. F o r r xnmpl r . f nel a,ll(l 
water cl · 1 · 1· 1 
1 

ru ms, n ow of rubbr t· O I' p las ti c·. can h r r·niTJ C' f 111 s mp: loac s 
Jeneath th e heli copter a n cl clr·oppecl wh er e r equired. 

A l A's 1963 Director y of H rlipor tsj iielist ops in tl1 e r . S .. Can rt flfl 
and Pue t R' · · f ·1· · r o 1co b sts 797 heh por ts and GG prop osed · ac t 1t1 rs . 
t . I n addition , th e U. S. Fo rrst S enir·P. a m aj or h r li cop te r n sr r. m ain-
~J ns 227 h eliports an d npprox ima t r l_v , 2 .:300 u nimprowrl h rlist op s 

ar ound th . . th e coun try. 'rh e petroleum lll rlnstry al so h as r qn1pp rcl morr 
f ~11 1~0 oil r i"'s in t he Gulf of l\'Iexi co \Yith h elist ops-landin g pl a t fo rnt s 
or helicopter s. 

Tbi~h ~re h as been a notabl e in_crease in th_P :1Uml~r t· of rl e Yat rc~ l1 eliport s . 
· trend m ay proYe a solution t o JWOvtdlno· c·1tY-cent r r h r lt]10rts on e 

of tl · ,.. · . ' · 
l e most p res: in rr r r q uireme nts fo r short -h an] air tran sport a ti on 111 

J~ t e t. 1. "' · ropo 1tan ar eas. 

, 'r _her e ar e many d iff r r r n t n10d el l1 r li copter s currentl~r in prodnction , 
I an o·m O' · · f 1 ~ · · "7'l'OT fi . "' o lll s1ze rom on e-p acr to f3-]1lacr. In a cl ch t wn , ' 1 rms are 
Jnvol d · . ve lll th e des1g·n aml d evrlopm ent of propell er-ty p e VTOLs. su ch 
as t h e t ilt-prop eller , th e t ilt-\\·in g and ft a p , and fan -t~- p c V'l'OJ.Js , sn ch 
as th e fan -in -wing an d li ft fa n, anrl th e tilt-dn rt a nd clnci ecl fan . 
] 02 
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AIR TRA~SPOJrnTJO~ 

.·\ C'I'IVI:: C' IriT, AIIl CRAF'I' BY TYPE AXD C' II"l L AIRPORTS 
1954 to Date 

Acti1·e Ci1·ii Aircraft 

Gcucra l Aviatiou Aircraft 

Fixctl-Wiug Aircrnft 

Year Totnl 

.Jan . 1 T OTAL Air TOTAL Si ngle-Engine 
Ca r- :.\[ulti· 

I riera rngine 4-place 3-place 
& over & less 

- - - --- - - - - -----
1954 55,505 1,615 53 ,890 :N.A. N .A . N.A . 
1955 58,994 1,606 57 ,388 ::?,600 17,078 37 ,278 
1956 60,432 1,642 58,790 3,342 19,240 35,654 
1957 u4,63S 1,802 62,886 4.183 ::?::?,805 35,291 
1958 67,153 1,864 • 65 ,::?89 5.036 23,751 35,809 

1959 li9.718 1,8 79 67 ,839 5, 41 6 26,170 35,440 
J960d 70,747 2,020 68,7::?7 li,034 ::?7,301 :~ 4.543 
1961 "·'"' I ::?,211 76,549 7,::?43 :~ 4.8~9 33,4 72 
1962 8::? ,853 ::?,::?21 SO G3° I 8,401 38.~06 3~ . 800 
1963 86 ,::?87 ::?,166 

I 
84,1 ::?1 9,186 41,1::?0 32,341 

1964 87,267 ~.179 85,088 9,695 42,657 30,977 

?\.A.- Not a 1·ailable. 
a Reg istered, not necessarily in operation. Jn clud es heli co pt ers. 
b 1nclud es a utog iros ; excludes nir cnrri er heli copt e rs . 
c Jn clud es g lid er s, diri g ibles, and ba lloons . 

11 Exc lud es approximately 4 ,000 un cla ss ifi ed nctiYe aircrn ft. 

Rotor-
craft• 

- - -
N.A. 

235 
::?83 
350 
433 

521 
:)~5 

634 
798 
967 

1,171 

Otherc 

---

N.A. 
197 
271 
257 
260 

292 
324 
371 
427 
507 
588 

Air-
ports 

Oil 

Record 
with 
FAA 

---

6,760 
6,977 
6,839 
7,028 
6,412 

6,018 
6,426 
6,881 
7.71;; 
8,084 
N.A . 

Sou rce : Fede ral Av iati on Ag ency , "U. S . Acti ,·e Civ il Aircraft by S tate and County," January 
1%3 , p. 1. 
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U. S. MANU FACTURED AIRCRAFT I N 0PERA'l'IO N ON WORLD AIRLIKES 

1958 to Date 

TOHL :JIA XL"FAC'TURED I X U.S . . . 

.f Engine .. ... .. .. .. .. .. . . .. . 

Turbojets . .. .. ...... . ... . . 
Boeing 707 . . . . .. .. ... . . . 
Boeing 720 ... . ... ...... . 
Boeing 720B . ... . ... . ... . 
Douglas DC-8 ... . . .... . . 
Convair 880 . . .. .. .... . . . 
Convair 990 ...... .. .. . . . 

Turboprops ... . . . ...... . .. . 
Lockheed Electra . . . ..... . 

Piston Engine ... . . . . .. .. . . . 
Boeing Stratocruiser . . . .. . 
Lockheed Constellation .. . . 
Douglas DC-7 .. ...... .. . 
Douglas DC-6 . .. ....... . 
Douglas DC-4 ... . . ... . . . 

2 Engine ....... .. . . . . .. . .. . . 

Turboprops . .... .. ........ . 
Fairchild F-27 . .. ... .. . . . 

Piston Engine . ............ . 
Convair 240, 340, 440 . . .. . 
:J'Iartin 202, 404 ...... .. . . 
Curti ss Commando C-46 . . . 
Douglas DC-3 ... . . . . . .. . . 
Other .... . .. . .. . . . . . .. . . 

1 Engine . . . .... . . . . . . ... . .. . 

H eli copters ... .. .. . . . ..... . . . 

ALL :\f A "!'\l"l'A CTl'RERS 

1958 

2,819 

1,40-± 

5 
5 

9 

9 

1,390 
44 

426 
325 
420 
175 

1,384 

3 

3 

1,381 
384 

99 
68 

799 
31 

31 

GRAXD T OTAL .. . .... . . . ... . 3,402 

Per Cent of Grand Total 

1959 

2,868 

1,511 

97 
76 

21 

108 

lOS 

1,306 
26 

412 
296 
418 
15-± 

1,308 

17 
17 

1,291 
364 

91 
60 

750 
26 

11 

38 

3,479 

1960 

2,766 

1,568 

285 
143 

23 

110 
9 

121 
127 

1,156 

362 
276 
372 
146 

1,125 

21 
21 

1,10\ 
321 

75 
48 

634 
26 

37 

36 

3,376 

1961 

2,542 

1,505 

423 
150 

40 
.±.f 

1-±9 
.fO 

137 
137 

945 

261 
25.J. 
316 
1l.f 

971 

8 
8 

963 
288 

40 
36 

568 
31 

3.f 

32 

3 .3HJ 

1962 

2,345 

1,.f7 -1 

517 
20!) 

51 
25 

167 
4-± 
21 

137 
137 

820 

206 
232 
277 
105 

83:1 

7 

7 

826 
250 

4 
36 

516 
20 

12 

26 

3,162 

::\Ianufadurerl in U.S . .. . ... . R2 .9 82.4 81.9 76 .6 74.2 

Sou rce : Jnt ernntionn l Ai r rrrnnsport Association , 11 \Vorld A ir Transport S tati stics" (Annually ) 0 

Based on reports hy 1A'rA members . 
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.AJR TRANSPORTATION 

Y.,T ORLD CIVIL AI'lLINES 

Selected Years, 1919 to Date 
(Reve•nue Traffic, Scheduled Services, International and Domestic) 

(Data in Millions) 

Miles Passengers Passenger- Cargo Mail 
Year 

Flown Carried Miles Ton-Miles Ton-Miles 

1919 1 N .A. N.A. N.A. N.A. 
1929 55 N.A. 105 N.A. N.A . 
1934 100 N.A. 405 N .A. N .A . 
1939 185 N .A. 1,260 N .A. N.A. 
1944 260 N.A. 3,410 N.A . N.A. 

1949 840 27 15,000 390 130 
1951 1,005 42 22,000 625 160 
1953 1,205 52 28,500 720 185 
1955 1,425 68 38,000 890 255 
1956 1,580 77 44,000 1,015 275 

1957 1,760 86 50,500 1,115 295 
1958 1,820 87 53,000 1,145 320 
1959 1,915 98 60,000 1,320 355 
1960 1,930 106 67,500 1,485 415 
1961 1,940 111 72,500 1,700 490 

1962 2,020 121 80,500 2,000 545 
1963 2,140 134 90,000 2,280 580 

N.A.-Not available. 
NOTE : Excludes China (mainland) and th e USS R . 
Source: International Civil Aviation Organization, 11Air Transport S cheduled S ervi ces-Inter

n ational and Dom estic" (Annuall y). 
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AEROSPACE FACTS A::\D FIGURES, 1964 

CoMPOSITIO~ OF U. S. Am LI NE FLEET, BY TYPE OF 
AmCRAF'l', NuMBER OF ENGI NES, AND MoDEL: 

SEPTEMBER 1963 AND 1962 
(Number of Aircraft) 

Type of aircraft, number of 
engines, and model 

Sep tember September 
1963 1962 

ToTAL, AIRCRAFT .. . ..... ... ..... . 2,070 2,090 

Total fixed-wing . . . . ... .. . . . .. . . 2,054 2,069 
Turbine-powered- total . ..... . 695 655 

Four engine-total . . .. .. .. . 626 589 
Turbo-jet-total .... ..... . 404 372 

B-707 .. .. . . .. ...... . . . 129 115 
B-720 ......... . ... ... . 103 99 
C-990 .. .. . . .... .. .... . 19 15 
C-880 . ... ...... . .. . .. . 50 43 
DC-8 . . . .. .. . . . .. .. . . . 103 100 

Turboprop- total .. . .. . . . 222 217 

L-188, 188A .... .. . .. . . . 126 124 
V-745 . ... . . . .. . .. . .. . . 57 57 
V-810 ... . .. . . .. ... .. . . 11 12 
Argosy . . . . ..... . ..... . 7 5 
CL-44 . ..... .. . .. . . .. . . 21 19 

Twin engine-total . ....... . 69 66 
Caravelle (Turbojet) . .... . 20 20 
F-27 (Turboprop) . . . .... . 49 46 

Piston-powered-total . .. .... . 1,359 1,414 
Four engine-total .. ... . . . . 671 731 

D C-4 .. . .... .. .. .. .. . . . . 23 32 
DC-6 .... . . . . . .. . ..... . . 63 66 
DC-6A . . . .. . ... . .... .. . . 44 41 
DC-6B . . . .. .. . .. .. .. . . . . 147 158 
D C-7, 7B ... . .. . ... .... . . 150 173 
DC-7C . . . . ........ . . ... . 41 52 
L-049 .. . . .. . ....... ... . . 11 15 
L -749 . . . . . . . .. . . . ... ... . 50 54 
L-1049 .. . ............ . . . 14 15 

( Cont·inued on next page) 
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.\IR 'l'lU:'\SPORTATIO~ 

CO }IPOS IT IO.'\ OF' c. . . . \I ll L I .'\t: FLEET, BY T YPE OF 

.Am CR.-\F'l', .l\U~rBER OF EXGIXES, AND l\fODEL : 

S EP'l'E~tBER 1963 AXD 1962-Continued 
(::-rumber of Aircraf t) 

Type oC ni rcraf't , nu 1nber of 
engine~, and Jnor:el 

L-10 l!J C .. .. . . . .. .. .... . . 
L-10-trJC: .. . . ... . .. . . . .. . . 
L-10-HJH .... . .. . . . . .. .. . 
L-16 -W.-\. . .. . . . . . . . . . .. . . 
VS-,~,lA . ...... . . . . . .... . 

Twin eng ine- tota l ... . . . . . . 

CV-~W .. . .. . . . .. . .... . . 
CV-3-tO .. . ... . .... . . . .. . 
CV-,~-tO ..... .. ... .. .. . . . 
C-46, 20T ... ... . ... . . . . . 
DC-3, 3A .. . . . .. .. . . ... . . 
DC-2 ...... .. ... . . ... . . . . 
G-21, 3lA . . ... . . .. ... . . . 
G -'1 -~A .. . . .. ........... . 
l\I-202.\ ...... . . . .. . ... . . 
l\1-'104 . . .. . . . . . ... . . .... . 
C-28-S:\ CF . ...... . . ... . . 

S ing le eng ine-tota I . . . .. . . . 
C-180 ..... ... . . ..... . . . . 
C-18.'i . . . . . . . . . .. . ... ... . 
CH-100 .. . . . . . . .. . . . . . . . 

Tota l r ota ry-wing . ... . . .. ... . . . 
T urb ine-powf' red- totn l .. . .. . . 

S-61 . .. ..... . ...... . . .... . 
V-107-II . . ........ . . . . . .. . 

P iston-po i\'(' I' Prl- tota I .. . ... . 
B-47 .... . ........ . .. . .... . 
S-58C ... . .. . ... . . .. . ... . . . 
S-55 . .. . .. .. .... .. . . .. . .. . 
V-44B . ... .. . . . . . . . ... . .. . 

Sep ten dJe r 
l !.JG:3 

15 
42 
40 
31 

67-1 
50 

122 
33 

100 
') - -
- 01 

1 
21 
5 

18 
63 
4 

H 
11 

2 
1 

16 
s 
,[ 

-1-

s 
1 
-~ 

3 

Sep tember 
1962 

1:) 
-W 
,! 5 
2t 
1 

6/D 

ci 9 
11-l 

31 
97 

265 
1 

17 

18 
84 

3 
4 
2 
1 
1 

21 
7 

4 
3 

H 
1 
5 
5 
3 

Source: Federal Av iation Agency, Office of Management Services, "U.S. 
Civi l A ir Carrier F leet" (Quarterly ) , 
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AIR TRANSPORTATION 

THE AIRLINE INDUSTRY: 
NET PROAT AFTER TAXE:S (as a Per Cent of Sales)' 

4.9% --

1.4% 

0.6% 

1961 
1955 1960 1962 

NOTE: Figures show net profit as a per cent of total operating revenue 
of domestic ·trunk and international and teHitorial airlines. 

Source: Air Trnnsport Associ a tion 
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INTERCITY p .ASSENGER TRAFFIC BY 

)LI R CA RRIER, RAJLJW AI>, Bus AXD A u TOMOBILE 

Selected Years, 1916 to Date 

TOTAL 

Billions of 
Passenge1·-1Jf. iles 

1916 35.2 
1939 269.7 
1941 308.7 
1944 276.6 
1948 364.1 

1951 531.1 
1954 620.6 
1955 659.7 
1956 693.5 
1957 718.0 

1958 699.0 
1959 731.2 
1960 752.4 
1961 762.9" 
1962 79~AE 

1963 819.7E 

Per Cent 

1916 100.0 
1939 100.0 
1941 100.0 
1944 100.0 
1948 100.0 

1951 100.0 
1954 100.0 
1955 100.0 
1956 100.0 
1957 100.0 

1958 100.0 
1959 100.0 
1960 100.0 
1961 100.0 
1962 100.0 
1963 100.0 

N.A.-Not available. 
FJ Estimate. 

Domestic 
Air Railroads" Buses 

Carriers 

b 35.2 b 

.7 22.7 9.5 
1.4 29.4 13.6 
2.2 95.7 27.4 
6.0 46.0 24.7 

10.6 35.3 27.4 
16.8 29.4 25.6 
19.9 28.5 25.5 
22.4 28.2 25.2 
25.4 26.3 21.5 

25.4 23.3 20.8 
29.3 22.1 20.4 
30 6 21.3 19.9 
31.1 20.3 19.7" 
33.6 19.8 21.3E 
38.5 18.5E 21.7E 

b N.A. b 

0.3 8.4 3.5 
0.5 9.5 4.4 
0.8 34.6 9.9 
1.7 12.6 6.8 

2.0 6.6 5.2 
2.7 4.8 4.1 
3.0 4.3 3.9 
3.2 4.1 3.6 
3.5 3.7 3.0 

3.6 3.3 3.0 
4.0 3.0 2.8 
4.1 2.8 2.6 
4.1 2.6 2.6 
4.2 2.7 2.7 
4.7 2.3 2.6 

Automobiles 

N.A. 
236.8 
264.3 
151.3 
287.4 

457.8 
548.8 
585.8 
617.7 
644.8 

629.5 
659.4 
680.6 
692.0E 
719.7E 
741.0E 

N.A. 
87.8 
85.6 
54.7 
78.9 

86.2 
88.4 
88.8 
89.1 
89.8 

90.1 
90.2 
90.5 
90.7 
90.6 
90.4 

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

b Negligible. 
Sources : A erospa ce Industries Associa tion. 

Automobil e Manufacturers Association , ''Automobile Facts and Figures" (Anuun1ly ). 
Civil Aeronautics Bonrrl. 
Inters ta te Commerce Commis ison . 
N ation al Assoc intion of l\1otor Bus Opera to rs . 
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Year 

1949 
1951 
1953 
1955 
195G 

1957 
1958 
1959 
1960 
1961 

1962 
19G3 

AEROSPACE F ACTS AND F I GURES, l DG -1 

Revenue 
i\liles 
Flown 

(Mill ions) 

463 
527 
657 
780 
86!) 

97G 
973 

1,030 
998 
970 

1,010 
1,095 

UNITED S'l 'A'l'T.S C l V!TJ A lll Ll K ES 

Selected Years, 1949 to Da tc 

11 CYCJlUC 
I 

Passenge rs Passenge r- Cargo 
Ca r riel\ :\liles Ton-Tililcsa 

( l\1 illions) (:\Iii\ ions) (i\li ll ions) 

17 8,827 lOG 
25 13,204 32•1 
32 18,2,15 35!) 
42 24,351 503 
4G 27,G25 634 

4!) 31,261 721 
4:l 31,4!)!) 726 
5li 36,372 853 
58 38,86:3 880 
58 30,831 1,023 

63 43,7GO 1,388 
71 50,362 1,345 

:. rail 
Ton-1\Ii lcs• 
(:\Iillions ) 

G6 
92 

lOG 
150 
l GO 

1G9 
185 
209 
250 
308 

:350 
368 

. Xo·rE : Figures 1·epresent total sched uled serv ices exclud in g nonreYenue opera tions of U .S . 
Inte rnational and domestic certifi cated route air carr iers . 

a Includ es fr eight plus express revenue ton-m iles in scheduled and no n sch edul e<l operat ion s. 
• U. S . ma il ton-m il es plus fo reign ma il ton -m il es . 
Source : Civ il Aeron autics Board. 

110 



AIR TRANSPOR.'l'ATION 

u. s. D O.\! ESTI C AND I NT ERNATIONAL AIRLINE PA SSENGER SERVICE 

Selected Years, 1926 to Date 

Domestic International 
Revenue Revenue 

Passengers Passenger- Passengers P assenger-
Year Carried Miles Carried Miles 

(Thousands) F lown (Thousands) Flown 
(Millions) (Millions) 

1926 6 1.3 N.A. N.A. 
1930 385 85.1 33 7.8 
1935 679 • 281.2 111 46.7 
1940 2,803 1,052.2 163 99.8 
1945 6,541 3,360.3 511 450.1 

1950 17,468 8,029.1 1,752 2,214.0 
1951 22,711 10,589.7 2,140 2,613.8 
1952 25,176 12,559.3 2,391 3,065.0 
1953 28,901 14,793.9 2,745 3,450.8 
1954 32,529 16,802.4 2,919 3,810.4 

1955 38,221 19,852.1 3,488 3,398.9 
1956 41,937 22,398.6 4,068 5,226.2 
1957 45,162 25,378.8 4,259 5,882.0 
1958 44,741 25,375.5 4,428 6,123.9 
1959 51,000 29,307.6 4,999 7,064.2 

1960 52,377 30,556.6 5,499 8,306.2 
1961 52,712 31,062.3 5,699 8,768.5 
1962 55,950 33,623.0 6,598 10,138.0 
1963 63,925 38,456.6 7,513 11,905.4 

NoTE: F igures represent tota l scheduled services excluding nonrevenue operntions of certificated 
route air carriers. Pn ssenger originations on ly . 

N.A.-Not available. 
Sou rce: Civi l Aeronautics Board . 
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AEROSPACE FACTS AND FIGURES, 1964 

GENE!l.AL AVIATION, HOURS, AND MILES FLOWN, 
BY TYPE OF FLYING, 1931 TO DATE 

Business Co=ercial Instructional P ersonal Other 

Year Total Per- Per- Per- Per- P er· 
Units cent Units cent Units cent Units cent Units cent 

--1----1--------- -------------
ESTIMATED HOURS FLOWN, Thousands 

1931 
1936 
1941 
1946 
1950. 

1951 
1952 
1953 
1954 
1955. 

1956. 
1957 
1958. 
1959" 
1960 

1961 
1963 
1962 

1,083 
1,059 
4,460 
9,788 
9,650 

8,451 
8,186 
8,527 
8,963 
9,500 

10,200 
10,938 
11,700 
12,000 
12,203 

12,650 
13,300 
13,450 

152 14 
122 12 
250 6 

1,068 11 
2,750 28 

2,950 35 
3,124 38 
3,626 42 
3,875 43 
4,300 45 

4,600 45 
4,864 45 
5,300 45 
5,300 44 
5,300 44 

5,300 42 
5,500 41 
4,6541 35 

281 26 
245 23 
511 11 
943 10 

1,500 16 

1,584 19 
1,727 21 
1,649 19 
1,829 20 
1,950 21 

2,000 20 
2,013 18 
2,200 19 
2,200 18 
2,200 18 

2,450 20 
2,400 ] 8 
2,663 20 

307 28 
380 36 

2,816 63 
5,996 61 
3,000 31 

1,902 23 
1,503 18 
1,248 15 
1,292 15 
1,275 13 

1,500 15 
1,864 17 
2,000 17 
1,900 16 
1,700 14 

1,670 13 
1,900 14 
1,829 12 

ESTIMATED MILES FLOWN Thousands 

1931 
1936 
1941 
1946 
1950 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959" 
1960 

94,343 13,391 
93,320 11,789 

346,303 27,439 
874,740 121,530 

1,061,500 339,700 

14 26,489 28 
13 24,608 26 

8 51,082 15 
14 107,935 12 
32 180,500 17 

25,323 27 
30,375 33 

197,128 57 
478,825 55 
286,60 0 27 

975 ,480 379,845 
972,055 419,705 

1,045,346 499,166 
1,119,295 552,610 
1,216,000 627,800 

39 190,480 
43 217,865 
48 209,937 
49 226,240 
52 245,700 

1,315,000 672,000 51 
1,426,285 720,800 51 
1,544,000 787,000 51 
1,596,000 798,000 50 
1,645,000 811,000 50 

247,000 
249,400 
278 ,000 
279,000 
281,000 

20 190,195 19 
22 144,035 15 
20 120,700 11 
20 124,290 11 
20 120,650 10 

19 158,000 12 
17 202,375 14 
18 216, 000 14 
17 205,000 13 
17 184,000 11 

343 32 
312 29 
883 20 

1,686 17 
2,300 24 

1,880 22 
1,629 20 
1,846 22 
1,920 22 
1,975 21 

2,100 20 
2,109 19 
2,200 ] 9 
2,600 22 
2,950 24 

3,160 25 
3,500 27 
4,0 22 30 

29,140 31 
26,548 28 
70,654 20 

156,555 18 
244,ioo 23 

200,265 21 
165,7.95 17 
196,174 19 
209,980 19 
221,850 18 

238,000 18 
240,950 17 
263,000 17 
314,000 20 
362,000 22 

95 
100 

135 
203 
158 

47 

88 

53 

70 
282 
282 

9,795 
10,600 

14,695 
24,655 
19,369 

6,175 

12,760 

7,000 
1961 
1962 
1963 

1,728,000 827,000 48 316,000 18 182 ,000 11 395,000 23 8,000 
1,851,000 886,000 48 339,000 18 195,000 11 423,000 23 8,000 

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

N.A.- Not available. 
a Less than .05 per cent. 
• E stimated. No survey was conducted covering th e designated year. 
c Rev ised. 
Source: Federal Aviation Agen cy, "FAA Sta tist ical Handbook of Aviation" (Annually), 
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1 

1 
3 
2 
a 

1 

2 
2 

1 
1 

1 
3 
2 
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CIVIL HELICOPTER OPERATORS .AND HELICOPTERS OPERATED 
1960 to Date 

Yea t· as 
of TO'I'AL Commercial 

February 1 

OPERATORS 

1960 318 193 
1961 406 265 
1962 503 322 
1963 600 405 
1964 710 451 

HEL!COPTEHS OPERATED 

1960 936 705 
1961 1,179 882 
1962 1,319 994 

1963 1,497 1,157 
1964 1,767 1,333 

• 
NOTE: Includes Un ited States and Canada. 
a Federal, state and local governments. 
Source : Aerospace Industries Association, company repo rt s. 

Users 

Companies 
and 

Executives 

94 
106 
145 
150 
212 

134 
173 
213 
218 
311 

HELICOPTER ScHEDULED AIRLINES 
Available Service and Utilization 

1952 TO DATE 
(In Thousands) 

Revenue 
Revenue 

Passengers P assenger-
Year Carried 

Ton-Miles Miles 
Flown Flown 

1952 - 75 -
1953 1 127 26 

1954 8 151 183 

1955 29 193 628 

1956 64 281 1,585 

1957 153 449 3,275 

1958 230 594 4,885 

1959 366 856 7,477 

1960 490 1,054 9,475 

1961 430 963 8,604 

1962 359 897 8,192 

1963 458 1,317 12,510 

Source : Civil Aeronautics Board. 

Gorernment 
Agencies• 

31 
35 
36 
45 
47 

97 
124 
112 
122 
123 

Revenue 
Plane-Miles 

Flown 

632 
1,007 
1,074 
1,152 
1,318 

1,604 
1,675 
1,899 
2,219 
2,157 

1,518 
1,462 
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.-\.EROSPACE PACTS AND PlGURES, 1964 

HELICOPTER ScHEDULED AIRLINES 
Revenue Ton-l\Iile T raffic Carried 

1952 TO D ATE 
(In Thousands) 

TOTAL u.s. Excess 
Year TON-MILES P assenger Mail Express Freigh t Baggage 

1952 75 - 75 - -
1953 127 2 125 - 2 
1954 151 18 116 13 4 
1955 193 59 97 32 5 
1956 281 146 91 36 7 

1957 449 314 91 34 7 
1958 594 468 84 33 G 
1959 856 717 87 41 7 
1960 1,054 911 91 40 7 
1961 963 818 94 40 7 

1962 897 778 65 44 6 
1963 1,317 1,189 74 44 6 

Source : Civ il Aeron autics Board. 

Yenr 

A IRCRAFT' 0 PERA'l'IOKS 
AT F A A AIRPORT Am TRAFFIC CoNTROL TowERs 

S elected Years, 1950 to D a te 
(Numbers in Millions ) 

TOTAL General Avia tion Air Car riers 
P er P er Per 

-
-
-
-

1 

3 
3 
4 
5 
5 

3 
5 

l\Iili tary 

Per 
Number Cent Number Cent Number Cent Number Cent 

1950 16.0 100.0 9.6 60.0 4.0 25.0 2.4 15.0 1955 19.5 100.0 8.5 43.6 6.0 30.8 5.0 25.6 1956 22.0 100.0 10.0 45.5 6.5 29.5 5.5 25.0 1957 25.1 100.0 12.1 48.2 7.1 28.3 5.9 23.5 1958 26.6 100.0 14.0 52.6 7.0 26.3 5.6 21.1 

1959 26.9 100.0 15.0 55.8 7.4 27.5 4.5 16.7 1960 25.8 100.0 14.8 57.4 7.2 27.9 3.8 14.7 1961 26.3 100.0 15.5 59.1 7.0 26.5 3.8 14.4 1962 28.2 100.0 17.4 61.7 7.1 25.2 3.7 13.1 1963 31.0 100.0 19.9 64.2 7.4 23 .9 3.7 11.9 

NOTE : Aircra ft operations are all a ircra ft arri vals and departures, in cluding both instrument flights and v isn al fli gh t s . 
S ource: F ederal Avia tion Age n cy, Office of Ma n agement Servi ces. 
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Year 
_\ ,.;of .Ja!luary 1 

] 9:27 
1!)30 
] !J-±0 
1950 

1960 
1961 
196:2 
l!JG3 

Crn L AmPOH'l'S ,\ ::-;D H E!.IPOH'l'S 

Scled etl Yea rs. 1927 to Da te 

Ci\il 
Airports 

1,03G 
LIS::! 
:2.331 
G.-IS-± 

G,-±:26 
G.SS1 
7,71 5 
S.OS-± 

Ci\·ii 
I-l !' liporb " 

3:27 
-±87 
7:20 
797 

a I nclud es U ni ted :::i tat cs . Cnnatla and P uert o Hi co . 
S o urces : Ci\· il Ai rpo rt s: F ede ral .:\Yiati on ...\ geHcy, ' 'FA A S tatis tical I-In ndhook of .:\.yi at ion" 

( Annu a lh· ) . 
Ci\· il H e lipOrt s : Ae ros pa ce Indu stri es A ssoc iat ion , estimat es ba sed on lat es t nsailable 

in fo nnati o n. 

Y ea r 
ns of 

I 
Jan . 1 T OTAL 

195 5 349,7 29 
1956 298, 076 
195 7 259,567 
1958 309 ,212 
1959 35-±, 365 

Hl GO .%9,875 
1961 348 ,06 2 
1 9 6~ 35~ . 8 60 " 
1963 365 ,971 
1904 3 78,700 

E E stimat e . 

A C'l'l\"E A IR) fA N C'E ll TIFI C.\'l'ES HELD 
1955 to D ntc 

Pilots 

I 
S tu-

P riYatc Com - _-\.irlin e Oth er tl cnt s n1c rcin l 

71,9li9 184,595 8U, ::l 4li 1 ~.1 ~D G90 
80,4!)4 1 3~,525 7:2,9;3/ 11,774 3 ~6 
96,124-- 9G,864 54,545 11,173 861 
98 ,-±98 1 ~-± .799 70,813 13 ,9 6-1 1,138 

103,456 1-10,573 !) ;) , l~li 15,8-±0 1,370 

107. 815 139 ,80-± !):1,8 1;) lli,950 ] ,-±91 
99 ,182 1:38 ,869 8!1. 90 4 18,:' 79 1.828 
9:3 ,9 73 144,3 12" 9~.97 6" ] 9.1 55" ~.-±44" 
95 ,87 0 149,755 !-lli,0-±7 ~0 . 03~ 4,267 

105.~9 8 1 5 ~, 2 09 90,3-±1 ~ 0 .~09 -± ,583 

S ou rce : Fedc n tl .Axiati on A g-en cy, Offi ce o f :\[:lll:t g'f' ln e nt S L' l'Yi ccs . 

I 
N on- Oth er pilots 

140,1 99 64. ~6 3 
1148,;) 35 71 ,307 

155 ,1 21 6 ~ . 9~7 
149 . ~7-± 7-±,6 8 ~ 
157 .-±:' -± 88 ,07H 

16 7,074 !11.~ 5 !) 

1li ~1. 5 fl 8 94,7~ 3 
175.~8 7 ''' 98 .~ 5 7''' 
1 8 1,9 8 ~ 101,793 
180,304 83 ,800 
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TRANSPORTATION ACCIDENT DEATH ltATES 

(Deaths per 100,000,000 Passenger-Miles) 
1946 TO D ATE 

I 
Domestic 

Year Airlines Railroads Buses 

Passenger Death Rates 

1946 1.2 0.18 0.19 
1947 3.2 0.16 0.21 
1948 1.3 0.13 0.18 
1949 1.3 0.08 0.23 
1950 1.5 0.58 0.18 

1951 1.0 0.43 0.24 
1952 0.35 0.04 0.21 
1953 0.56 0.16 0.18 
1954 0.09 0.08 0.11 
1955 0.76 0.07 0.18 

1956 0.62 0.20 0.16 
1957 0.12 0.07 0.19 
1958 0.43 0.27 0.17 
1959 0.69 0.05 0.21 
1960 1.01 0.16 0.13 

1961 0.38 0.10 0.19 
1962 0.35 0.14 0.16 
1963 0.11• N.A. N.A. 

Total Death Ratesa 
1946 1.8 3.2 1.4 
1947 3.4 3.9 1.4 
1948 1.6 4.0 1.2 
1949 1.5 4.0 1.2 
1950 1.3 4.7 1.1 

1951 1.6 4.2 1.1 
1952 0.5 3.4 1.0 
1953 0.7 3.9 0.95 
1954 0.1 3.4 0.82 
1955 0.9 3.7 0.96 

1956 0.7 3.5 0.84 
1957 0.1 3.5 0.89 
1958 0.5 4.1 0.87 
1959 0.85 3.3 0.95 
1960 1.16 3.6 0.76 
1961 0.42 4.0 0.84 
1962 0.41 3.6 0.74 
1963 N.A. N.A. N.A. 

N .A.-Not ava ilable. 
a Includes pedestrians, employees , trespassers, etc. 
b Preliminary . 
Source : Na t ion al Safety Council , "Accident Facts" (Annually ). 
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Cars awl 
Taxis 

2.fi 
2.i.l 
2.9 
2.7 
2.9 

3.0 
3.0 
2.9 
2.7 
2.7 

2.7 
2.6 
2.3 
2.3 
2.2 

2.1 
2.3 

N.A. 

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 

2.9 
3.1 

N.A. 
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Public Relations Officials of .Member Companies 
of the Aerospace Industries Association 

Aero Comm ander , Inc. 
AI Ba laban 
Bethany, Oklahoma 

Aerodex, Inc. 
J ack Barbee Assoc. 
Investment Bldg. 
Washington , D. C. 

Aeroj et-G eneral Corp. 
J . J. Lipper 
9190 E ast F lair Drive 
E l 31onte, Ca lifo rnia 

John Z. Ickes 
P. 0 . Box 1947 
Sacramento, California 

T. H. Sprague 
777 F lo1rer Street 
Glenda le, Ca lifo rni a 

A. G. Kild ow • 
230 P ark Avenue-Suite 2315 
New York, New York 

J . F . Lloyd 
1100 W est H ollyvale 
Azusa, Cali f ornia 

J. R . Levine 
1120 Connecticut Avenue, N.W. 
W ashing ton, D. C. 

0 . G. Whitehurst 
Cap e K ennedy 
P . 0. Box 4425 
P a trick Air F orce Base, Florida 

Space General Corporation (A 
subsidiary of Aerojet-General) 

9200 East Flair Drive 
El Monte, California 

Aeronutronic Division of Philco Corp., 
A subsidiary of Ford Motor 

Company 
Donald E. Flamm 
Ford Road 
Newport Beach, California 

Allison Division, General Motors Corp. 
Roger C. Fleming 
Indianapolis, I ndiana 46206 

Aluminum Co. of America 
John L. Fleming 
Gen. ~lgr . , Public Relations 
1501 Alcoa Bldg. 
P ittsburgh, P ennsyh·ania 15219 

J ohn St. P eter 
1200 Ring Building 
\\" ashing ton, D. C. 20036 

Gordon C. Meek 
Public Relations Department 
Pittsburgh, P ennsylvania 15219 

William K. Kinner 
Public Relations Department 
P ittsburgh, P ennsylvania 15219 

American Brake Shoe Company 
J. Paul Carroll 
530 Fifth Avenue 
New York 26, New York 

Denison Engineering Division 
Rober t A. Manogue 
1160 Dublin Road 
Columbus 16, Ohio 

Aerospace Dirision 
William P . Baxter 
3151 West Fifth Street 
Oxnard, Calif ornia 

A vco Corporation 
P aul A. Deegan, Assist. to the 

President 
Stratford, Connecticut 

J ames J. Cassidy 
Public Relations Counsel 
Hill & Knowlton, Inc. 
150 East 42nd Street 
New York 17, New York 

Electronics & Ordnance & Nash-
ville Divs. 

Richard E. Stockwell 
Box 116 
Cincinnati, Ohio 

Research & Advanced Development 
Div. 

J. R. McLeod 
Wilming ton, Massachusetts 
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Avco-Everett Resea rch Laboratory 
V. J. Coates 
E verett , i\Inssachusetts 

The B. G. Corporation 
R obert Bra ttvet, Vice President 
321 Broad Avenu e 
Ridgefi eld, New J ersey 

Beech Aircraft Corporati on 
Phil McKnight 
W ichi ta 1, K ansas 

Bell Aerosystems Cotnp any 
G . • T ::tckson Butterbaugh 
P . 0. Box 1 
Buffa lo 5, New Yo rk 

Ri chard W . Balentine 
P. 0. Box 1 
Buffalo 5, New York 

Ch::t rlcs F. Kreiner 
P . 0. Box 1 
Buffalo 5, New York 

Bell H elicop ter Comp::tny 
J ames C. Full er 
P. 0 . Box 482 
F ort Worth 1, Texas 

Bendix Corporat ion 
E . E. F ox 

11 8 

1104 Fisher Building 
De troit, ::\lichiga n 48~0~ 

Bendix Mishawaka Division 
J. B. Tierney 
400 B eiger Stree t 
Mishawa ka, In diana 46544 

Bendix R adio Division 
W. W. Price 
E ast Joppa R oad 
Tow.-on , Ba ltim or e, ::\la ryland 

21204 

Bendix Systems Division 
D. H . Schurz 
Ann A rbor , Michi ga n 48107 

E clipse Pioneer Division 
F. C. Smith 
T eterbor o, New J ersey 07608 

B endi x Products Aero:; pacc 
D i,·ision 

J . B . Tiern ey 
401 B endi x DriYe 
South B end 20, Indian a 

The Boeing Contpan y 
C::t rl ::\L CleYela nd 
Box 3707 
:-; l' :t tt ll', \\' ashington 9S J ~-± 

P eter Bush 
17 Avenue l\In t ig non 
P aris 8, France 

:\la rk E. Nevils 
Sui te 3562 Intemational BlLig. 
45 R ockefeller Plaza 
::\ew York 20, New Yo rk 

Aer o-Space Division 
T om Ri edinger 
P . 0 . Box 3707 
:-;P:ttt ll'. Wa~hington fl 8 1 ~ -! 

l\Iichoud Plant 
Elmer C. Vogel 
P . 0. B ox 26088 
::\ ew Orleans 26 , La. 

V er tol Division 
William Wallace 
Morton, P ennsylva ni a 

,\irpl ane Division 
Gordon S. ·willi ams 
P. 0. B ox 707 
R enton, Washington 

Cessna Aircraft Company 
Bill Robinson 
P. 0. Box 1521 
\\ ichita, Kansas 

Chandl er E vans Corpora tion 
J oseph E. Lowes, Jr. 
Charter Oak Boulevard 
W est H artford 1, Connecticut 

Cont inental Motors Corp. 
::-1" . W. Hopkins 
620 Ford Building 
Detroit 26, Michigan 

Cook Electric Company 
Harry Thornton 
6401 W . Oakton St.. 
Morton Gr ove, Ill. 
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Curtiss-IV right Corp. 
Ronald S. Gall 
304 Valley Boulevard 
Wood-Ridge, New J ersey 

Douglas Aircra ft Co., Inc. 
Hi,·ha rd D:n·is, Director 
3000 Ocean Park Blvd. 
Santa Monica, California 

Missile & Space Systems Div. 
Walt Clen ?land 
3000 Ocean Park Blvd. 
Santa l\Ionica, Ca lifornia 

Spa cP Systems Cente1· 
Larry Vitsky 
5301 Bolsa A venue 
Huntington Beach, Ca lifo mia 

Aircraft Division 
Hu Gagos 
3855 Lakewood Elvd. 
Long Beach, California 

Charlotte Division 
Sheldon P. Smith 
1820 Statesville 
Charlotte, North Carolina 

Tulsa Division 
Jess Hightower 
2000 North Memorial Drive 
Tulsa, Oklahoma 

IV ashington Office 
Howard Maginniss 
1100 17th Street, N. W. 
Washington 6, D. C. 

Fairchild Stratos Corporation 
Steven C. Paton 
Director of Public Relations 
1632 K Street, N. W. 
Washington 6, D. C. 

Howard lVL Conner 
Asst. to the President 
1632 K Street, N. W. 
Washington 6, D. C. 

Aircraft-Missiles Division 
A. Vernon Davis 
Manager of Public Relations 
Hagerstown 10, Maryland 

Aircraft Service Division 
Stewart Reid 
.-\ss ' t. to General l\Ianager 
P. 0. Drawer 58 
St. Augustine, Florida 

Electronic Systems Division 
E. H enkel 
Bay Shore, L. I., ~ew York 

Stratos Division 
E. H enkel 
Orinoco Drive 
Bay Shore, New York 

Space Systems Division 
Richard Miller 
1425 Resea rch Blvd. 
R ockviJle, Maryland 

Stratos Division-Western Branch 
Alexander D' Angio 
Manager of Customer Relations 
1800 Rosecrans A venue 
Manhattan Beach, California 

The Garrett Corporation 
Ted Burke 
9851 Sepulveda Blvd. 
Los Angeles, California 90009 

Ken Frogley 
9851 Sepulveda Blvd. 
Los Angeles, Californ ia 90D09 

AiResearch Mfg. Div., Arizona 
J. Morton Newell 
402 S. 36th Street 
Phoenix, Arizona 85034 

AiResearch Mfg. Div., Los Angeles 
John W. Bold 
9851 Sepulveda Blvd. 
Los Angeles, California 90009 

Raymond Parr 
9851 Sepulveda Blvd. 
Los Angeles, California 90009 

General Dynamics Corp. 
P. J. Sullivan 
Vice President 
1 Rockefeller Plaza 
New York 20, New York 

Lee Geist 
Director, Public Relations 
1 Rockefeller Plaza 
New York 20, New York 
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J. R. Williams 
Public Relations :Mgr. 
1710 H Street, N. W. 
Washington 6, D. C. 

General Dynamic8/Convair 
Richard K. Gottschall 
3165 Pacific Highway 
San Diego 12, California 

General Dynamics/ Astronautics 
C. T. Newton 
5001 Kearney Villa Road 
San Diego 12 ,Calif 

General Dynamics/ Fort Worth 
Loyd L. Turner 
P . 0 . Box 748 
Fort Worth, Texas 

General Dynamics/Pomona 
C. D. Cornell 
P. 0. Box 1011 
Pomona, California 

Eric Falk 
77714th Street, N. W. 
Washington 5, D. C. 

W. F. Boyle 
777 14th Street, N.W . 
Washington 5, D. C. 

General Precision, Inc. 
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Norman Wicks 
50 Prospect Avenue 
Tarrytown, New York 

GPL Division, Aerospace Group 
Richard Farrell 
63 Bedford Road 
Pleasantville, New York 

Aerospace Group 
Gerald Toker 
1150 McBride Avenue 
Little Falls, New Jersey 

Librascope Group 
Ken Slee 
808 Western A venue 
Glendale 1, California 

Link Group 
Robert Thompson 
Hillcrest 
Binghamton, New York 

General Laboratory Associates, Inc. 
L. A. DeMellier 
17 E. Railroad Street 
Norwich, New York 

The B. F. Goodrich Company 
Herburt W. Maxson 
500 S. Main Street 
Akron, Ohio 

Goodyear Aerospace Corp. 
Robert H . Lane 
1144 East :Market Street 
Akron 16, Ohio 

Arizona Division 
Karl L. Fickes 
Plant Manager 
Litchfield Park, Arizona 

Grumman Aircraft Engineering Corp. 
John B. Rettaliata 
Vice President 
Bethpage, Long Island, New York 

Norman G. MacKinnon 
Bethpage, Long Island, New York 

GYl·odyne Co. of America, Inc. 
John C. James 
St. James 
Long Island, New York 

Harvey Aluminum 
Gene Alfred 
19200 S. Western Avenue 
Torrance, California 

Hiller Aircraft Contpany 
John F. Straube] 
1350 Willow Road 
Palo Alto, California 

Honeywell 
James H. Porterfield 
2747 4th Avenue S. 
Minneapolis 8, Minnesota 
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:lfilita ry Products Group 
Forler l\'Iassnick 
2600 Ridgway Road 
Minneapolis 13, Minnesota 

IIughes Aircraft Company 
E. J. Beam 
Centineh fl.xenu e & Teale Street 
Culver City, California 

Aerospace Group 
J. E . Lynch 
Culver City, Calif. 

Hughes Tool Company 
Airrrnft Di,·ision 
C. D. P erry 
.i\Igr . Markets De,·elopment 
Centinela Avenue & Teale Street 
Culver City, California 

Hydro-Aire, Inc., a division of 
Crane Co. 

l\Iark Parrillo 
3000 Winona A venue 
Burbank, California 

International Business Machines 
Corp. 

Federal Systems Division 
IV. B. Jones 
326 E. Montgomery Avenue 
Rockville, Maryland 

International Telephon e & Telegraph 
Corp. 

Edward J. Gerrity 
Yice President 
320 Park Aven ue 
~cw York, Ne\1· York 

William l\Ierriam 
1707 L Street. N. W. 
Washing ton, D. C. 

Kaiser Aerosparc & Electronics Corp. 
A suhsidiarv of Kniser Industri es 

Corp. · 
Hnrold V. Lauth 
900 17th Street, N. W. 
Washington , D. C. 

Kaman Aircraft Corporation 
W. B. Ha skell, Jr. 
Bloomfield, Connecticut 

Kollsman Instrument Corp. 
J . W. Robinson 
80-08 Forty-fifth A venue 
Elmhurst 73, New York 

Lear-Jet Corporation 
John 0 . Lear 
P. 0. Box 1280 
Wichita, Kansas 

Lear Siegler, Inc. 
William l\1. O'Hem 
3171 South Bundy Drive 
Santa Monica, Ca lifornia 

Instrument Division 
H. R Walton 
110 Ionia Avenue, N . W . 
Grand Rapids 2, l\Iichigan 

Power Equipment Division 
C. :If. Ong 
P. 0. Box 6719 
Cleveland 1, Ohio 

Power Equipment Division 
Charles Duphree 
J 7600 Broadway 
:IIaple Heights, Cleveland 1, Ohio 

Astra Structures Division 
Fred Hara 
1700 E ast Grand A Yenue 
El Segundo, Calif . 

Astronics Division 
G. A. :lfoa k 
3171 South Bundy Drive 
Santa Monica, Calif. 

Electronic Instrumentation Div. 
:If. Bearh 
714 North Brookhurst Street 
Anaheim, California 

Ling-Temco-Vought, Inc. 
John W. Johnson 
P . 0 . Box 5003 
Dallas 22, Texas 

Lockl1ecd Aircraft Corporation 
John E. Cannday, Vice President 
Burbank, Calif. 

Lockheed-California Company 
Benjamin H. Cook 
Burbank, Califomia 

Lockheed-Georg ia Company 
A . Lee Rogers 
l\fnrietta, Georiga 
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Lockheed Propulsion Co. 
Everett A. Hayes 
P. 0. Box 111 
Redlands, Califo rnia 

Lockheed-1vlissiles & Space 
Company 

J. B. Riffel 
Sunnyvale, Califo rnia 

Lockheed Electronics Company 
George W. Mulhem 
U. S. Highway 22 
Plainfield, New Jersey 

Lockheed Air Terminal, Inc. 
G. W . Stanton 
Burbank, California 

Lockheed Aircraft Service 
James S. Bull 
Ontario International Airport 
Ontario, Calif. 

The Marquardt Corporation 
Jack Anderson 
16555 Saticoy 
Van Nuys, California 

Ken Allen 
16555 Saticoy 
Van Nuys, California 

Martin Marietta Corporation 
Holmes Brown 
350 Park Avenue 
Xew Yo rk , 1\ew York 10022 

Martin Co., division of 
Martin Marietta Corporation 

Roy Calvin 
Director of Public Relations 
Gener al Offices 
Friendship International 

Airport, :\[arylnnd 21240 

Washington Office 
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D. P. Herron 
1701 K. S treet, N. W . 
Wa shi ng ton, D. C. 2000fi 

Baltimore Division 
W. B. Harwood 
Baltin1ore, Marylnnll 21203 

Orlando Division 
E. J. Cottrell 
P. 0. Box 5837 
Orlando, F lorida 

Canaveral Division 
John H . Boyd, Jr. 
Cocoa Beach, Florida 

Denver Division 
W. D. McBride 
P. 0. Box 179 
Denver 1, Colorado 

Research Institute fo r ,\dyance<l 
Study (RIAS) 

J. M. Dukert 
7212 Bellona Avenue 
Baltimore 12, Maryland 

:McDonnell Aircraft Corporation 
W. D. Haylon 
P. 0. Box 516 
St. Lou is, Missouri 63166 

North American Aviation, Inc. 
Leland R. Taylor 
Vice President and Assistant to 
the President 
General Offices 
1700 East Imperial Highway 
El Segundo , Calif. 

W . E. Van Dyke 
General Offices 
1700 East Imperial Highway 
E l Segundo, Calif. 

Atomics International 
Garland C. Ladd 
8900 DeSoto Street 
Canoga Park, Cali forn in 

Autonetics Division 
E. 0 . Etnell 
Yi re P resident 
:·l:f70 E. Ana heim Rd . 
Anaheim, Califo rnin 

Los Angeles Division 
Robert H. Scholl 
International Airport 
Los Angeles 9, California 

Rocketdyne Division 
David Juenke 
6633 Canoga Avenue 
Canoga Park, California 

Space and Information Systems 
Division 

Earl Blount 
12214 Lakewood Blvd. 
Downey, Cali forn ia 



Colulllbn D . .. 
Georo- S n·Jslon 

,.,e nodo-ra 
.t:mo Ea-t 'it !" ~ ss C I . b . . 1 : l\" r nn l' 

o mn us, Ohio 

Hocketdn1e D .. · . II . I\ 1 ~10 11 

P
- aorry I-Ierranen 
_. · Box 511 

:\ eosho, Missouri 

R?cketdyne DiYision 
Rtchard Moore 
P. 0. Box 548 
:\IcG rego r, Texas 

Science Center 
J:un e F . S cheer 
S-137 Fall B rook A n nuc 
Ca noga Pa rk , Ca li f. 

Washington Office 
James H. Hio·o--
808 17th s tJ~~; :\" w 
W ashington 6, D.-c. · 

Northrop Corporation 
Non nan Warren 
Benrl y Hills, Califor ni a 

Nora ir Division 
Don Rob erge 
1001 East Broadwav 
Hawthorne, C:1 li fo n;i a 

Nor t ronics Division 
Willi am E. Campeau 
1001 East Broadway 
H awthorne, California 

Northrop International 
Les Daly 
P. 0. Box 1525 
Benrl y Hills, Ca lifornia 

Ventura Division 
B en J a mes 
800 \ Voodl ey A Yenue 
Van Nuys, Ca li fo rnia 

Eastern District 
Marc Na ult 
Suite 905 
1735 K Street, N" . W . 
\Vashing ton 6, D. C. 

P:~ c ifi c Ainnot i,·e Corp. 
:\Irs. Charlotte De Armond 
2940 :\" orth Hollywood W ay 
Bnrb :~ nk , C:~ il fornia 

Packm·d Bell E lect ronics 
Defense & Industrial Group 
D:~,· i d :\I. Kn ox 
12333 IV. Olympic Blvd . 
Los Angeles 6-t, California 

Piper Aircraft Corporat ion 
W. C. Sm ith 
Lock H:~,·en, Pennsyh·ania 

Pm•IIIII O D.,·nan Ji l"~ Corpo rn t ion 
D. V. Sheehan 
3781 East 77th Street 
Cll· \·e laud , Oh io ,l-±105 

Rndi o Corpornti on of America 
K enneth W. Bilby 
ExecutiYe Vice President, P ublic 

Affa irs 
R CA B ldg.-Hockefellcr Plaza 
::\ ew Yo rk 20, N" cw York 

S. l\I. Robards 
Yi ce Pres id en t-Xt• ,,·~ S: 

Inforn1a ti on 
RCA Bldg.-Rockefell er Plaza 
New York 20, N"ew York 

De ft•u st• E IPi"tmni c Produds 
:\". F . Pensicro, :\Ianager 
}[arkl't in g· Scn·ires 
Cnnulrn i, Xcw Jersey 

Dl' i' f•II SP EIPL"tronic Products 
\V. C. :\[on r l' , Acl m. 
Se\1·,; & Produ ct Information 
Ca1nriPn 2, :\"CI\. Je rsey 

Eledroui c Dnta P 1·o rcssi ng Di1·. 
F red Jionr, ;\[nnag-er 
c\ dHrtis ing- &. Info rmation 
Ch e n·~· Hill, ?\ e" · Jersey 

Broaclrn st & Communica tion 
Prodncts Di1·ision 

E. J. Dudley, A.dm. 
Press Relatio ns 
Cnnult•n 2, :\" l ' \\. Jt> rs r~· 
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Electronic Components & Derices 
H. C. Enders, Adm. 
Press Relations 
Harrison, 1\ew Jersey 

RCA Laboratories 
Bruce Shore 
Princeton, Ne 11· J cr~ey 

Republic Aviation Corp. 
Ken Ellington, Vice President 
Farmingdale, L. I. , New York 
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Robert Kinkead 
Farmingdale, L. I., New York 

11735 

Rohr Corporation 
Edward T. Austin 
Director of Public Relations and 

Advertising 
Chula Vista, California 

The Ryan Aeronautical Company 
William W agner 
Vice President, Public & 

P ersonnel Relations 
Lindbergh Field 
San Diego 12, California 

Donald H. Bennett 
Public Relations Manager 
Lindbergh Field 
San Diego 12, California 

William P . Brotherton 
Advertising Manager 
Lindbergh Field 
San Diego 12, Calif. 

George J. Becker, Jr. 
News Bureau Chief 
Lindbergh F ield 
San Diego 12, Calif. 

Solar, a subsidiary of International 
Harvester Company 
Robin Schmidt 
2200 Pacific Highway 
San Diego, Calif. 

Sperry Rand Corporation 
Sperry Gyroscope Company 
Carlyle H. Jones 
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V.P. for P ublic Relation s 
Great Neck, L. I. , New York 

Sperry Electronic Tube 
W. Vergason 
Market Development Manager 
P . 0. Box 652 
Gainesville, Florida 

Sperry Phoenix Company 
J ohn Kosek 
Public Relations Coordinator 
Deer Valley Rd. at 19th Avenue 
Phoenix, Arizona 

Sperry Utah Company 
Keith Russon 
Product Information Supervisor 
322 N. 21st West 
Salt Lake City 16, Utah 

Sperry Microwave Electronics 
Company 

D. FitzGerald 
Public Information & Advertising 

Co01·dina tor 
P. 0. Box 1828 
Clearwater, Florida 

Sperry Semiconductor 
J . Graham, :.\Ianagc r of P ubli c 

Relations 
380 Main Street 
Norwalk, Connecticut 

Vickers, Inc. 
E . J. Doucet 
Director, Adver tising & Public 

Relations 
Administrative & Engineering 

Center 
Box 302 
Detroit 32, Michigan 

Sundstrand Corporation 
William Garson 
2531 11th Street 
Rockford, Illinois 

Sundstrand Aviation 
W. R. Liddle 
2421 11th Street 
Rockford, Illinois 

Sundstrand Turbo 
Frank Tippner 
2480 W. 70th Avenue 
Denver, Colorado 

________________________ _____.......... 
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Thiokol Chemical Corporation 
Robert O. DaY 
Executive Offices . 
B . t 1 p eunsylvama n s o , 

E lkton Division 
Mr. F . IIodgdon 
Elkton, :Maryland 

Redstone Division 
Mr. J. F . Neal 
Huntsville, Ala. 

Wasatch Division 
Mr. 0. F . Wolff 
P.o. Box 524 
Brigham City, Utah 

Reaction :Mot01:s Division 
Mr. W . T. Davis 
Denville, New J ersey 

Lon,.horn Division 
Mr. l\Iax Lale 
Marshall, Texas 

Rocket Operation Center 
Mr. A. S. Dlott • 
3340 Airport Road 
Ogden, Utah 

Thompson Ramo '\Vooldridge, Inc. 
J. R. Lewis 
8433 Fallbrook A~enu~ 
Canoga P ark, Cahforma 

C. H. W acker 
8433 F allbrook A venue 
Canoga Park, California 

E astern H eadquarters 
lVL S. Griffin 
23555 Euclid Avenue 
Cleveland 17, Ohio 

W. R. Crowell 
23555 Euclid A venue 
Cleveland 17, Ohio 

Bell Sound Div. 
Russell :Mock 
5325 H untley Road 
Columbus 24, Ohio 

Tap co Division 
H . E. Jacobus 
23555 Euclid A venue 
Cleveland 17, Ohio 

RW DiYision 
W . D. Orr 
8433 F allbrook Avenue 
Canoga Park, California 

TRW Computers Company 
B. R. Newman 
8433 F allbrook Avenue 
Canoga P ark, California 

TRW Electronics, Inc. 
F . P. O'Brien 
14520 Aviation Boulevard 
Lawndale, California 

Dage Television Div. 
G. Smith 
West lOth & Sheridan Avenue 
Michigan City, Indiana 

Space Technology Laboratories, 
I nc. 

J. R. Rector 
One Space P ark 
Redondo Beach, Calif. 

United Aircraft Corporation 
P aul W. Fisher 
E ast Har tford, Connecticut 

Pratt & Whitney Aircraft Division 
F. L . l\'Im1Jhy 
E ast H artford, Connecticut 

H amil ton Standard Division 
Roy E . W en dell 
Windsor Locks, Connecticut 

S ikorsky Aircraft Division 
Frank J . Delear 
Stratford, Connecticut 

Norden Division 
George J . Flynn 
Norwalk, Connecticut 

United Technology Center 
R. W . Larrick 
Sunn~•n1 l e, Californ ia 

W estinghouse E lectric Corpor ation 
Robert A . Deasy 
Director , Public Relations 
Atomic, Defense & Space Group 
1625 K Stree t, N.W. 
'vVashingtou, D . C. 20006 
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EXPLANATION OF TERMS AND ABBREVIATIONS 
Accessions: new hires :md rehires b!· indust rial employer. Ccllnuln ted 

f or a cal endar mont h or year and expressl· d as a rat l' pL' r 11111 l' lll 

plo!·ces on the payr oll. 

Aerospace Industry: the in dustry primarily engaged in the manu fa cture 
of aircraft, gu ided mi ssiles, spa cec raft- i.e., a ll air and " l'; le <· H'· 

hicl es. 

AlA: Aerospace Industri es Associa tion, f orm erl y Aircrnft Indu stri es 
Association. 

Air Carriers: see Air! in s 

Aircraft : all airborn e Yehicles suppor teLI eith er h!· btw!·an e!· or b ~- d~· 
namic action. U.·ed in th is Yolume in a r es tr icted sense to mean an 
airplane- any winged a ircra ft, includ ing helicopters but l'Xc\U(\in g
gliders and gu ided missiles . 

Aircraft Industry: the in dustry prim aril y eng·age d in th r manu facture 
of aircraf t, aircr aft engines and parts, a ircraft propPll ers and parts, 
and a ircr aft parts nnc1 auxili ary equipment . P art of th e aer ospace 
industry. 

Airframe: the structural components of an airplane, such a,; f uselage, 
empennagP, wing,;, lntHling gear, ami engin e mounts, but excluding 
engines, accessor ies anrl other parts th at may be repla ce d f rom time 
to time. 

Airlines: the comm er ci:1l system of air t ransportati on. Consisb of seh CL1-
uled domestic and (US ) internntional a ir carriers, supplemental and 
other caniers. 

Airplane: see Aircraf t. 
Appropriation (Federal Budget) : an act of CongTc• ss nuth orizing an 

agency to incur obl igations and make pnyments out of f u!Hl ,; held ly,
th e Treasury . 

Astronautics: th e ar t and science of designing, bu ilcling· nntl opna ting 
ma nn ed or unmanned objects through spa ce. Part of the aerospace 
in dustry . 

Backlog: th e sales Yalue of order s acce pted (supported by leg-a\ docu
ments) that have not yet passed through the sa les accoun t. 

Ballistic Missile: a missile which becomes a f r ee-fn lli no· boch in th e 
lat ter s tages of its flight through the atmospherP. "' · 

Boost er: a vropelling device used to add power to a Yehiel e in flight. 
Decayed Objects : spacecra f t and components whi ch h :w e bPen des troyed 

by f riction burning on r e-entry into th e atmosph ere, in cltllling· un
protec ted spacecraf t r cturnm g· from orbit and laun ch Yeh iele com
pon ents dropping earthwar d nfter atta ining high velocities . 

Development: th e process or activity of working out a basic des ign, idea , 
or j)iece of milita ry equ ipment (see also R esear ch ). 

DOD: Depar tment of Defense. 
Drone: a pilotl ess airpl ane pil oted by r emote control. 
E a-rnings: see Ne t In come. 
Evaluation: determin a tion of technical suitability of ma tc ri:il , eqUip

ment or a syst em. 
E xpenditures (Federal Budget): 11ay ments by cash or check f rom th e 

Treasury t o liquidate obligations. \Vhen expenditure to ta ls are r e
ported, rPf unds , etc., are excludecl . 

126 

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



EX PLAN ATI OK OF TERi\IS 

FAA: Federal Avia tion Agency. 
Faci!ity: a physical plant or installation, including real property, build

mg, structures, improvements and plant equipment. 

Fiscal Year (Federal Budget): from July 1 to June 30; e.g., the 196-± 
fi scal year begin s on July 1, 1963, and ends June 30, 1964; abbre
viated FY. 

Funding: setting aside f unds fo r a particular purpose. 

FY: see F iscal Year. 

General Aviation: Non-military flying, excluding that of airlines, such 
as business, instruction and v leasure. 

Guided Missile (official definitions differ) : as used in this volume, an un
manned vehicle moving above the surface of the Earth whose trajec
tory or flight path to target is capable of being altered by a mech
:mism. The guided missile industry is part of the aerospace industr~· . 

Hardened Base: an area or installation specially prepared to minimize 
the effec ts of nuclear explosion. 

Hardware: term used to designa te equipment or supplies made entirely 
or largely of metal, such as a ircr aft, man-made satellites, spare 
parts; does not include food, clothing, and the documents r esul ting 
from r esearch, test and evaluation . Often used to designate the 
finished object ib the development of a device. 

ICBM: In tercontinental Ballistic Missile, r ange more than 5000 miles. 

Jet Engine: a r eaction engine that takes in air from outside as an oxidizer 
to burn fuel .a nd ej ects a jet of hot gases backward to create thrust, 
the gases being generated by the combustion within the engine. 

Labor Turnover: the g ross movement of wage and salary worker s into 
and out of employment in individual manufacturing establishments, 
cumulated for a ca lendar month or year and expressed as a rate per 
100 employees on the payroll. 

Military Assistance: see Mutual Security Program. 

Missiles: see Guided l\Iiss iles, Ballis tic 1\Iissiles. 

Mutual Security Program: a program of the U.S. Government designed 
to mainta in th e security, promote foreign policy, and provide fo r the 
g-eneral welfa re of the U.S . ; based on the Mutual Securi ty Act of 
1954. 

NASA : ~ational Aeronautics and Space Administration . 

National Security Expenditures : expenditures for militn r~ f unctions of 
the Department of Defense, military assistance, atomic energy. 
s tockpiling and expansion of defense product ion. 

Net Income: profit after depreciation, taxes and r eser ves for taxes, 
chargeoffs, other reserves, etc., bu t before rliviLlrnds; also identi ll ed 
as earnings or net earnings. 

Passenger Mile: one passenger moved one mile. 

Procurement: the process whereby Federal Government agL•n cit•s acquire 
ma terial, serv ices, and property f rom indus! r~·. 

Profit: see Net In come. 
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AEROSPACE FACTS AN D FIGURES, 1964 

R & D: Research and Development. 

RDT&E: Resear ch, Development, Test and E valuation. 

Reciprocating Engine: an engine in which power is delivered in a back
and-for th movement of a p iston or p istons. 

Research: "Basic research" pr ovides new knowledge and understanding. 
"Applied research" puts the knowledge gained in basic research to 
some usef ul purpose. Applied research is often called development. 

Rocket Engine: an engine that ejects a jet of hot gases backward to 
cr eate thrust without taking in air from outside. The gases ar e 
derived from combustion of fuels and other materials stored inter
nally. 

Satellite : a body that rotates about another body, such as the Moon re
volving around the Earth, or a man-made object rotating about any 
body such as the Sun, Earth or Moon. 

Separations: terminations of employment. Terminations may be initia ted 
by the employee (quits ) or the employer (layoff, other separations) . 
Both employee and employer actions are accumulated for a calendar 
month or year and are expressed as a rate per 100 employees on the 
payroll. 

Silo : a missile shelter tha t consists of a har dened vertical bole in the 
ground with f acilities for launching the missile. 

STOL: Short take-off and landing. 

Test : an experiment designed to assess progress in attainment or ac
complishment of development objectives. 

Thrust : t~e. drivin~ force exerted by an engine, particularly an aircraft 
or m1ss1le engme, in propelling the vehicle to which it is attached. 

Ton Mile : one ton moved one mile. 

Turbine, :rurbo: a mechanical device or engine that spins in reaction to 
a flmd flow that p asses through or over it. See J et Engine. Fre
quently used in "turbo-prop" and "turbo-jet." 

U .K . : United Kingdom. 

U.S. : United States. 

USA: United States Army 

USAF : United States Air Force. 

USCG: United States Coast Guard. 

USN : United States Navy. 

USSR: Union of Soviet Socialist Republics. 

Utility Aircraft: an aircraft designed for general purpose work. 

VLAC : th.e Y ertical Lift Aircraft Council of the Aerospace Industries 
Assoc1atlon. 

VTOL: vertical take-off and landing. 
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