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FOREWORD 

Thi s thir teenth a nnu al ed iti on o f Aernspace Frtcl ~ and Fiptrcs is 

des igned, as in the p as t, a5 a s tand a rd re fe rence 1ro rk to prov ide info r­

mat ion on the ae rospace indus try fo r ihe use o f ma n a~ement in gove rn ­
ment and industry, legisla to rs, write rs a nd edito rs, ana lys ts and students. 

Th e ae rospace industry in 196 1- reco rded its highes t sa les in hi s­
to ry- $20.7 billi on- fo r a irc ra ft , mi ss il es, spacec ra ft a nd s up po rting· 
equipment. 

The mos t nota bl e fea ture o f th e ae rospace indu stry. ho wever. is 
no t its impressive sal es . It is ra ther its unique capacity to man age, to 

bring fro m concept to opera ti on , the mos t complicated equipment a nd 

equipment systems man has eve r devised. T o thi s end , the ae rospace 

indus try must and d oes work a t th e fr onti e rs o f the na ti on 's technology , 

and th ese fronti e rs a re ad va ncing a t an unprecedented ra te. 

Th e ind ustry mus t vigo ro usly ex pl o it technologica l opportuniti es 

to meet the cha ll enge of a n adequ a te na ti ona l defense, a nd to lead in 
s pace expl o rati on . t\cld ed to thi s is the need to develop th e ability to 
shift with changing requirements which has beco me a bas ic competitive 

imperati ve. Th e reco rd o f acco mpli shm ent co ntinue" to d em o n ~ tra t e 
th a t th e industry can a nd d oes adjust ra pi d ly a nd effecti vely to both 

technolo;:dca l ad va nce and quantum changes . 

Th e industr y must ass ume respons ibility fo r ta sks in which littl e 
more is specified th an the des ired 1pabilit y, whethe r it be a spacecra ft 
to reach the moo n o r a commercia l tra ns po rt with Mach 3 speed. 

F u rther it must predict. a nd ha d one so 11 ith rema rkable acc uracy. th e 
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le ng th o f Lime a nd the a mo unt o f fund s required fo r such assignme nts . 

The s ta tis ti cal meas urements o f thi s industry in 1<J6-1. a re deta iled 

1n the seve ral chapte rs o f thi s book. Inc reases ''"ere reco rded in a lmost 

~ve r y ca tego ry. Produc tio n of bo th milita ry a nd civil airc raft adva nced 
ove r the prev ious yea r. The sa les of comme rcial tra nspo rts ap p roached 
th e hi gh levels achi eved whe n the a irlines fi~·s t sta rted their m aj or 
re-equipme nl progr am with turbine-p0 11·e red a ircr aft. 

U tili!) airc raft sh owed an inc rease o f a lmost 30 pe r cent in net 

billin i-!- . He li co pte r production al so gained s ig nifi cantl y; and , pe rhaps 

mo re 11·o rth y of note, today the re are 7<J diffe rent t) pes of Ve rti cal 

T ake-o fT ami Landing ! VTOL) a irc ra ft. 

Aerospace ex ports again exceeded Sl billion. a nd gove rnment 

plans lo make . S . fin a ncing full y co mpetiti ve with th a t availabl e from 
othe r co untri es sh ould JHOv ide a slron o· s timulus lo a n increase of 

L' 

ex po.rts in the future . 

S pace ex penditures b y a ll gove rnment a~enci es inc reased 2G pe r 
cent , mo re than compensa ting for the decline in gove rnment ex pendi ­
tures for miss il es. 

J\ ke ~' indi ca to r o f future ae ro;;pace t rends is th e a nwunt ex !Jend ed 
fo~ re;:earch a nd deve lopment. The leve l o f spendin p: in thi s ca tegorl'­
th e s tarlin g po int uf a ll new hardw a re- reached nea rl y $1) billion . 

KARL G. B ARR , Jn. 
President 
Aerospace lndu stri Ps Association 
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Aerospace summary 

A bi ll ion dollar in cr r asr in sa lrs of s pace hardwar e, co upled with a 
*2:)0 mi lli on ga in in ain:raft sale•::;, more t han offset a declin e in missilr 
salrs and t hr a erospacr indust ry in 196-! r eco rcl etl its hi ghest sa les in 
ltistnt·y-*20.7 billion. 

This compares wi th sa l rs of $20.1 billion in 1063. 'l'he brrakont of 
sa lrs fo r] 011-1- , in round ntllllbr rs , in('lud E•s : air('nd't, $8.8 bil li on; miss il l·.~ , 
*:) .3 bi ll ion ; a nd s pa te vr hi cles, $-1- .7 billion. 

Sa lrs fo r ] !)(j;J a re rst imatrcl a'- $20.6 billion with aircraft and space 
vchicl ps incr r asrs again off-srtti ng t hr anticipatrcl decline in miss ile sal rs . 

'l'h r patt1• rn of a lo\\· rate of ra rnings by aer ospacr companies, as a 
]Wl't'f' ll tag·l' of sa lrs , ~.:o ntimt rcl; ho\\·pvrr , a sl ight ga in f rom 2.3 p er cent 
: n 10G:l to 2Ji pe r cr nt \\·as maclc in 106-t.. 'l'hl' earnin g·s of' all ma nn Ea.c­
t llrill g· ~.:o n1pan i ps avrragrcl 5.2 p r r cen t . 

Bntploynwnt in th r al'rOS JMCC' inclnst ry cl t•cli ll r d to a pproxima.trl~-

1 ,117,000 \\'orhrs ~.:ompan•cl wi th 1,17-1- ,000 in 1063. 'l'ota l rmploymcnt 
\\'as di\· illl·ll a lm ost l'qually brhrt'l' n sa larird antl prodttdion \\·orkrrs. 
Pt·ollttdion \\'ork c• rs havr cl rcli nrcl abo11t 120,000 from a high in r rcen t 
Yl'Hl'S or ()/:l,OOO in ] 030. Tmla~r 11H· ar rospHl'P intlnst ry acconn1 s fo r a. 
fi .:) ]Wr l'l'll1 of a ll !lla nu fa<·tttri ng- Pmpl oynwnt. 



AEIWSPACE F ACT:-; .'\:\]) FWl'.RES, l!J (i iJ 

A t·: Ho sPACE SA t. t·: s ,\:-:n T111~ .:\ATIO:\AL l ·: co:-:o~,,. 
C:tlemlar YL•ars 1900 to Date 

( Dollar F ig u r!•,.; in Billions) 

SA I."S OP 
AEHOS I'A CE S AI."S 

p,.;n C' E:\T Olo' 

-·-

.\ S 

Year Total 
Ending G ross 

~[anu-J) pre tn- Xational 1Ianufa0- Dura bl1· ,\ !'ro- Dumhl1· hcr ::n P rod net turing noods Ci.:\P 
l'a r-tur-

sp a ce ing- lll- Good,; 
Industr ies Indust ry Industry dtbtl'i!'S 

---- -

1960 5f;503.6 $:369.6 $189.8 $1/.::l :u ,J.7 D.1 
1961 :>18.7 ::l7o .6 186.4 18.0 :l.5 -UJ !1.1 
HJ63 ;)f16.2 :l99.7 206.3 HJ.~ ;I_;) -I.S !U 
196:1 :>8:1.9 -117.:) ~17.0 20.1 ;l_ .. l -I .S ru 
Hl fi -f 628.-J. -l-1:3 .6 :2:10 .8 30.7 :3 .:l -Ui 0.0 

S OIII' Cl'S : 

:\Ia nufa ct urin g a nd J)untbl c nood s lndu s triPs: l>Pparllll f' ll t o f ( 'o lll lllt'J' (" f', Hun·a u of 1111' 
(' pn !nt s . '' l\ lanufa ctun·n~ · ~ lt i prn P n t s . ill n _•nt ori f's. and Urdt•rs . Ser iPs !.1; ~ - J '' ( :\lonthl;.·) . 

(:russ ~; ational Product: D epar1111 <' 111 of Comm C' rct•, ··Rurvt>y ''i Ctii'J't• nl Bu sin t• :-;s , " 
( ~[onthly ) . 

..\Pro spa f'P: o\ i' I'O S jl iU ' f' lndll :-<l l'i t> :-: .:\ sso t·iat ion P:-< tillla lf•~. IJ:t ~P tl ()Jl la !t•:-: 1 :J \ ' ai \a i J\t • infnrlll:t · 
tiun . 

Yrnr 

1900 
196 1 
190~ 

19():1 
1 !){) -1 

Al·:noSPM' I·; l'o :-: TniB UTIO:\ T O G rwss XA'l' Io;-.;o~r, PHo JJt· r"L' 

C':tl!'nd:t r Y 1·a rs 196() to Datf' 
( IJ ollar Figurt•s in Billions ) 

Contribution to 0\P by 
Al• rnspal·(• Contribution 

:I S P1•r Crnt of 
Total G ross 

Xatinnal I 
Pro(hwt }la nufar- -

,\ !'ros pat·!' 
.,lanufa e-

turing C:'\P turing-
l ndu,.;tri1·s Indust ry l ndu ,;t ri!•,; 

--

!J;:J0:2.G $ 1:-l9.7 $ 8.!1 l.S jl, n.-1'7; 

!i I S.l 1:19 .9 !), ;) 1 .S fi .S 

:J:"i6.:Z lfi:i.:J ] 0.6 ].!) ()!) 

08:1.9 160 .-l IO.S 1.S fi./ 

(i2fl.-J 17:3.9 11 '1 1 .S Ci. -1 

-:\ fJT E : 'l' llt• cn lltl'ihu tiu n of an indu ~ t r .'· to U ros ~ational . J>rodut'l is C OIIIJHI ~ t · :l of titP \' ;dut· 
addl'tl I J.\' 11 . n n f•~t: lnr i n u· w ith 11 d,i u :-< lllll'JII S for t a x t·s :t nd :-< f' t'\' Jl' PS. . .. . . ~ 

~ Olll'l' t': 1 j'.. ~: 1Jt>p:tl:j 1111_,111 of ('on t lll t' l'( 'l' . ·· s n_n :t' .'' _o f urrent l ~ tt s lnt • :..::-; l !lfJ ·l . A t·ro s p ;H ' I' In 

du str ifJS . \ ~ . ..; o 1·intion t • .~ ti n 1 nti' S. ha st• . \ on lnlf'q :l \illl aldt · , fonnntion. 

l j 



.-\ E ROSP.-\ l'E SU :\11\fAR:r 

T lw a e r ospan• pa_\-roll in ]!)(j-:1- amountt•cl t o morP than $8.6 billi o1 t, 
\\·hit:h is 8.:3 ]Wt" t: Pnt of al l manufaet urin g payroll:;_ 

A study b_,. t lw :\"a tiona I }:k iPnce F'oundation shows that th er e \Yen • 
::l-1-8 ,700 sL·ie n tists and e ng: itt ee t·s E' mployed b_v all nmnufac:tut··!ng indus­
tries in 1 !J(i-:1- and that t he aeros]JacP i nd ustr_v emp lo.vecl 105 ,900 of t hi s 
t ota l. This \Yas :J0 .-:1- ]Wr cen t of th e tota l of al l industries. Employment 
of ac•rospaee scie n t ists allCl eng inee rs n·ae hed a peak in 10G-J, bu t th e 
10ti-! im·rpase \nts small. 

Tlw <:ross N ati onal Produet in 1%-! r ea ched a hi gh of $G28.-! billion 
\\'ith tiH· <H'rospat:L ' inclnstr_,. L·ontribnting $11.1 billion of the total. Th e 
imlustry's eo ntribntion \\·as 1. 8 ]Wr L'P nt of total c::;P , and (i,.l pn cP nt 
of all ntattnfat: t nring industriL•s. 

ES'l'Il\IATED SALES OF 'l'HE AEROSPACE I NDUSTR Y, BY PRODUCT GROUP 
CaiPnllar YL•nr,; 10-±S to Date 

(Millions of Dollars ) 

Yea r Product Group 
1•: ru] i ng- TOTAL 

])e(·Pf111Wr SALES Space Non-
:11 Aircraft Missiles V ehicles aerospace 

1948 $ 1,493 $1,359 - - $ 134 
1949 2,232 2,032 - - 200 
1950 3,116 2,731 $ 105 - 280 
1951 6,264 5,067 633 - 564 
1952 10,130 8,442 776 - 912 

1953 12,459 10,420 918 - 1,121 
1954 12,807 10,460 1,194 - 1,153 
1955 12,411 9,781 1,513 - 1,117 
1956 13,946 10,485 2,206 - 1,255 
] 957 15,858 11,398 3,033 - 1,427 

1958 16,065 10,582 4,036 $ 1 1,446 
1959 16,640 9,714 5,042 386 1,498 
1960 17,326 9,126 5,762 878 1,559 
1961 17,997 8,847 6,266 1,264 1,620 
1962 19,162 8,944 6,311 2,182 1,725 

1 0(1:1 20,129 S,fi1 :Z (i ,003 3,77-l- 1 ,S::lO 
1 9()-l- '': :20,71() S,7GO L. !i,:n 1 -l,7(il 1,88;1 
1 f)(i[i 1·: :20 ,:107 9,2-l-9 -l-,-1:26 5,0:10 1,872 

NOTE: Includ es military and n onmilita r y sales uud r esearch , development, t est, nnd ev nluntion. 
E Estimate. 
Source: Ac 1·os pn ce Industri es Associa ti on est im ntes , bas ed on lat est nvni laLlc information . 

i 



AEROSPACE F ACTS AND FIGU RES, J9G5 

In anoth er important ar r a of th e r tonomy- exports-the aerospace 
industry made an important contribution. For th e seven th tim e in th e 
past nin e years aerospace exports exceeded $1 billion with $1.2 billion 
rrportr cl for 1964. Increases wrrr macl e in such ca tegories as commercial 
t ransports , rotm·y ,,·inp: air·c raft and grn eral ayiation a ircraf t. 

EsTIMATED SALES oF THE AEROSPA CE l N DU S'L'RY} BY Cus'l.'OMER 
(Mi ll ions of Dollars ) 

Cal endar Y ears Hl4S to D a te 

A er ospa1·e Products and S ervices 

Government" N on-
Year 

Ending- TOTAL 
a erospace 

D er emher SAIJES National N on- Produ cts 
and 

31 Aeronauti cs go vern-
Department and S:pace ment• S PrYi cr:-; 
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 - - 73'1 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 1,312 1,446 

1959 16,640 13,171 130 1,8-11 1,498 

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

1961 17,997 13,871 630 l,87(i 1,620 

1962 19,162 14,331 1,33'1 ] ,713 1,725 

]963 20,129 14,191 2,614 1,-185 1,830 

19fi .J.' ' 20,716 1 3 ,24-1~ :1,550 2,0-12 1 ,SS:\ 

1965' ' 20 ,597 -~ ·3-;95i 2,808 1,812 

"2-$ f [7 I - tl ' k 1 I 

E E . t I • • S sf' rna t" eros ace roducts a nd servi ces to DOD nd NA SA are est1~1ated to. be equal ~o 
a.es 0 af th P . P ·e for aerospace products n• ,l se rvJCes. Dntn fat calendat years w ete 

e~pendtJu~es ~d· :s~h~g1~;~ ~or the t wo fi scal years concern ed and dividing th e tot al by two. 
0 \usn~ %t a 'vi~n a ircraft a ircra ft en g ines, and pnrtn; in cludes some sales t~ th e g_overnme~lt . 

so:r~~ : Ac;,'rospace Industries Associ ation estimates, based on la test available mformat wn. 
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AEROSPACE SU:ID[ ARY 

FEDERAL EXPENDITURES FOR SELEC'l'ED FU NC'l'IONS AND FOR 
AEROSPA<% PRODUC'l'S AKD SERVICES 

Fiscal Years, 1948 to Date 

Federal Expenditures AEROSPACE 
(Millions of Dollars ) as Per Cent of 

-

Year TO'l'AL 
E nding Total, :\AS.\. AERO- Total 
J unc 30 TO'l'AL National Space SPA CE Total National 

FEDERATJ Defense .\ d i1·it iPs PRODUC'l'S F ederal Defense 

:~ND 
and 

SERVICES ~ASA 

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 
195-± 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 
] 957 68,966 43,368 76 12,506 18.1 28.8 

1958 71,369 44,234 89 13,160 18."1 29.7 
1959 80,342 46,483 145 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 
HlG-1 97,68-t 5-1,181 4,171 17,9:10 18.-l ~0.7 
1965''' 97,481 52,1GO -1-,900 1G,65J 17.1 29.2 
1966E 99,687 51,578 5,100 16,348 16.4 

I 
28.8 

-
1\ 0 'J'E: ' '1'\at iona l D e fe n se ~ · in clud t> s th e mili tar y hudget uf th e l>l'partm<•nt o[ D efen se a nli 

At omi c .Enf' l'J;Y Co mmi s s ion. Amo unt s fn nn rrru st Fu nd :" a re n ot in chHlr(l. ·· S pa ce Hescnrch" 
in cl uU es J'CsPa!Th n. 1Hl fh~,· c J opn l P n t aC't iYit ics a n ti admini strative opera t ion s ;uul c on str u ction 
of fa c ilitiP :-~ of ~ ;\ S :\. );A S .\ eon strul'tion (at * -JOG 1nill io n in FY l!l(i(i ) is not inl'lud pd in 
· ·'rota l a t' I'II S J•ii <'P Jn·udu e ts nntl st' l'\"if't•s. ·· 

N .A .-~o t aYai l a h l t~ . 
1: l·:st imntf' . 
S olllTt.': "'I'It r · l ~ ud .!!;t'l of tiH • l rnitt• :l F; tatPs (;nv f·l'llllll'l\t " ( ~\nnu n ll y) 

L. 



AEROSPACE FACTS A:\D F£GUHES, J!lfi.:; 

DEPAR'l'111E N 'l' OF DEFENSE 

ToT,IlJ ExPENDlTUHES, BY APPHOPR tA'l'ION C: tW U P 

F isca l Yea rs, 1961 to Date 
(Mi ll ions of Dollars) 

Year End ing June 30 

T OTA L ...........• . ........... . .. . ... . 

Mil itary P ersonnel . .... ...... ... . . . .. . . 
Adive Forces . . ...... .. . . . . . . .... . . . 
Reserve Forces . . . .. ... ... . . .. . . . .. . . 
lletired P ay . . . . . . . . . . . . . . . . . . . .. . . 

Operation a nd Maintenance .. .. . . . . . . .. . 
PROCUREi\IE?i'l' . ........ .. . . ..... .. . . .. . 

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

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

Ships . .. .. ...... ..... · · · · · · · · · · · · · · 
Ordnance, Veh i!' l t~ s , & R elated 

EquipmEnt . . . . .. .... .. . ... . . .... . 
Electronics a nd Com nmni~at i o n s .. .. . . . 

1 
Other procurement .. .. .. . . .. ..... . . . . 

R ESEAH CH, DEVELOP:MEN'l', T EST , 

AND EVL\ LU AT ION . . .. ..... . .... . ... . 

AIRCRAF'l' . ... .. .. .......... . • .••. • • . 

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

ASTRO N AUT I CS . .. . .. ..•. ... . . .... . . .. 

Other . .... . ... . ... . . .. . .... . .. .. . . . 
Military Construc·ti on . .. ... .. . . ..... .. . 
Fami ly H ousing ... . ........... . . . . ... . 
Civil Defense . .. . .... . .. . .... . . . . . ... . 
Military Ass is ta n <·e . .. . . .............. . 

A lll CllA F~· ... . ... ..... . . ..... .. . • . .•. 

lVIJSS lf.l': S ..... . . . ......... • .• . . . .. · · · 

oth er . . ...... . .... . . . . . .. . ........ . 

1 

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

1961 

$'14,676 

12,085 
10,651 

648 
786 

] 0,611 
13,095 

5,898 
2,972 
1,801 

675 
1,0-±:2 

707 

6,131 
547 

3,025 
518 

2,041 
1,605 

1,449 
265 
154 

1,030 
(300) 

( (}on tim tNl on ?IP.J.:t page) 

]II 

1962 1963 

$48,205 $49,973 

13,032 13,000 
11,530 11,386 

607 599 
894 1,015 

11,594 n;8~--± 
14,532 16,632 

6,400 6,~09 
3,442 3,~17 
1,906 2,522 

1,13.7 1,665 
1 ,130 1,427 

508 892 

6,319 6,376 
624 544 

2,777 - 2,241 
749 946 

2,169 2,645 
1,347 1,144 

427 
90 20::l 

1,390 1,721 
206 262 
] 61 183 

] ,023 1,276 
(99,) (1,404) 
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AEROSPACE SU:\1:\IAR'l 

DEPAR'l'l\IEl\'1' OF DELcEl\SE 

T OTAIJ ExPEl\ D t 'r u n~::s , llY APPROPHlNl'I ON Gnov P- Co?lt inuecl 
Fis~a l Y L':ll's, 1961 to Date 

(Millions of Doll a rs ) 

Year Ending June 30 

l'OTA L .. . . ........ .. ........ . . . .. . ... . 

.\Iilita ry Personnel . ...... ..... . . . . . . . . . 
Adive Forces . ...... .. . . . . . .. ...... . 
Heser ve Forces .................... . . 
R etired Pay . ...... . . .... . .. .. .... . . 

Operation and 1\Iaintenanec .. . . . . . .... . . 
PROOUHEMEKT . . .. . ....... . .. •........• 

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

1\Irssr LJ::S . .. . . . . . . ............ • . . . .. 

Ships .. . ................. ·. · · · · · · · · 
Ordn a nce, Vehicles, & Related 

Equipment .. . .. . .... ... . .... . ... . 
E lectronics a nd Colllmunications . . . . . . . 
Oth er procurement .... . . . ... . ...... . . 

RESEARCH, DEVELOPMEN'l', T~~S'l', 
AND EVALUA'l'lO~ .. . . ............. . . 

AmcnAF'r .. ... ..... . .. . ..... .. . . . .. . 
111ISSILES . ...... . ...• . ..... . ... . .. . . . 

AS'l'HO N AU'l'JCS .. ...• . ••.... .... ..... . 

Other ..... ...... . . ... ... ... ....... . 
Militar y Constru ction . . .... . .. . . . . . . .. . 
l"allli ly Housi ng . ... ..... . ..... . .. . .. . . 
CiYil Defense ....... . ..... . .. . . . .. .. . . 
Military Assistan rc ....... .... .... . . .. . 

AIRCRAFT ...... ....... • . .• .. . . . . . . . L 
MISSILES .. . . .. .... ;..: . . . . . . . . . . . . . . . . f 
Othrr . .... . . .... . .. . .. . .... ....... . 

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

:\ .:\ .- \ ot· a\·a i lald t·. 
g El st im nte. 
No•rE : Data in pnrentheses nrc minu s fi gures . 

196-± 

$51 . ~ -l5 

H,195 
1 ~ , 31~ 

67-± 
1 .~on 

11.9:1~ 

1 :),351 
n,o.1:1 
:'1 ,577 
~ , 078 

] ,:197 
1 ,:26-l 

78~ 

7,0:21 
939 

3,35:2 
1 ,28-l 
:2,-t-!G 
1,0:26 

:1SO 
107 

1 ,-IS:) 

~ I S 

I ,:2Ci 7 
( -l:'i~) 

196:1 '' 

49 ,300 

1-!,8:20 
1~,666 

774 
1 ,:·380 

12,:2:20 
13.:275 

;) ,:)43 
2,6:1:1 
l ,SlS 

1,:183 
1 ,OS/ 

SO!) 

6,700 
902 

:2 ,058 
l ,l-lO 
2,600 
1,000 

630 
]2!) 

1 .~o n 

:1:18 

8-l2 
(G 70) 

~0\ll' f'P: ]) 1'pal'flllP11 1 nf )) Pfl' ll ~ l ' , ]{ p p o rt ~ ' ·V :\D :) 00, rlO ~, G11:1, ' ' 2 !) .Tanuary l !Hi :-1. 

1966''' 

$49,000 

H.SOO 
1 ~ .58 -.J. 

{(l(i 

1,510 
1:2 ,160 
13,:220 

:),:i1G 
:2 ,:::!11 
J ,9-IS 

1 ,G:1S 
!)3-l 
88:1 

G,-!00 
921 

1,8-W 
1,0.'17 
2,5/:i 

9:20 
G60 
110 

1,1 on 
:197 

70:1 
(:1/0) 

I I 



Year 
Ending 
June 30 

1960 
1961 
1962 
1963 
] !lG-b 

] !)(i;) '' 
l!JGG'' 

r\ I.;HOSPAC'E F AC' I.'S A ND PIGU R ES, 1965 

D OD 

D EP AR'I'l\IE N'l' OF DEFENSE 

A EROSPACE EX PEN DI'l' Uil ES 

Fiscal Year s 1960 to Date 
(":Vli ll ions of Doll ars ) 

P ro~ure !ll c nt 

Aerospace 
}Iilita ry Mi litary Expend itures 

l<' un ctions Assista nce" 

$13,013 $ 9,299 $511 
13,379 S,S70 419 
14,359 9,842 367 
14,302 10,126 -145 
H ,-l-:23 !J ,fi:JO 31S 

1 :2,fi :1(i S,17S :i:i S 
1:2 ,0!i l 7,827 :1!)7 

R esear eh, 
Development, 

Test, a nd 
E\·a luation 

$3,203 
4,090 
4,150 
3,731 
-b;:i75 

I -h,l 00 
:i ,S37 

a J>at a m1 :\. 1 ilitnn· :\ ss i s iH JH'P sho w n in th i f.: t:d ,lt • an· n o t includ t> 1 in 111 o st o 1l u· 1' t:dd t•s n n 
D e partmen t of IJ e f P ;t s l~ l·'XpPndi tures in th is hoo l~ . 

:--i ources : D epa riJ II E'n t of D efense R eports ' ' Ji'AD :)00, ;) 02 , 50:1." 25 Jn n u n r ~! J!)G[) " and 
l> PpartnH•n t, nf J)efPnse ' '1\ l ilita ry .:\ s~ i stan ee F a cts" a nn un ll~· . pa .~c JJ. 

l :l 

LOCATION OF AEROSPACE COMPANIES 

§IE 
MO UNTAIN 

§@ 
WEST NORTH CENTRAL 

§ § 
WE ST SOUTH CENTRAL 



ACTIVE 1\IILITAH¥ FOHCES OF THE: lJNITED STATES, 

1961 to Date 

Estimated 
Actual, Actual, 

June 30, J une 30, 
1961 1964 June 30, 

Mi litary persounel (iu thousand s) : 
Army .. . .. .. ... . . . ... . . . .... ... . ... . . 
Navy . . . . . . . . .. . ..... ..... . . .. . . . .... . 
Marin e Co rps . ............... . 
Air F orce . . .... . . ....... ... · · · · · · · · · · · 

858 
627 
177 
8:::!0 

'.l'obl, Dep:trhllellt of l>cfe 11 se . .... . . . :::!.48:::! 

Select ed milih11·,· forces: 
Strategic rc ta.lia tory forces: 

l ntercontin ental ba ll is tic mi ssil es 
(S(]UaclrO IIS) : 

Minuteman ....... . . ... . . · · · · · · · · · · 
Titan . .... .. . . ... . . ... · · · · . · · · · · · · 
At la s .... . .. . . . .......... . ... . .. . 

Po laris s uiHll rt rin es .......... . .. . .... . 
S t rategic IJo nti.Je rs (w ing-s ) : 

B-5~ . ........ .. . ·. · · · · · · · · · · · · · · · 
B-58 .... ... . . ........ · · .. . . . · · · · · 
B-47 . ... .. .. ... ....... . · · · · · · · · · · 

Co ntin ental a ir and mi ssi le defense forces: 
Manned fight e r inte rceptor sq ua drons ... 
Interceptor mi ssi le squ ad ron s (BOMARC) 
Army a ir defense mi ss ile battalions" ... . 

Ge ne ra l purpose forces: 
Arm y diYis ion s (combat rrnd y) .... . . . . 
Army surfa ce-to-surface mi ssile I.Jatta lions 
Army air d efense mi ss ile battalions .... . 
Army sp ecial fo rces groups . ..... . . ... . 
Warships: 

A ttnck ca rri c rs . ....... . . . ......... . 
Anti submarin e warfare ea rriers . . ... . 
N uci C"n r attnck subm a rin es ..... . . . . . 
Othrr . . . . .... . .. . .. . . . ...... .. ... . 

Arnp lt ii.Jiou s assa ult sltips . . . .... . . ... . . 
C:nrier nir g roups (attack and ASW) . . . 
Marine Co rps di visions/a ircraft wings . . . 
Air F orce t·act· a! fo rces squadrons 

Airlift and seal ift forces: 
Airlift a ircraft (sq ua drons): 

4 
5 

13 
1 

20 

42 
7 

49llz 

11 
42% 
26 'Y. 
3 

] 5 
!) 

]3 
:~~8 
110 
~8 

;:) 

!l::J 

C-1 30 through C- 141.. ..... .. .. ..... 16 
C- 118 t hrough C-124 . . . . . . . . . . . . . . . . :{5 

Troops lt ips, cargo ships, a nd tank ers . . . . 99 
A din: aircraft inYentory (all progra ms ) : 

A rmy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :'i ,5(i-f 
l\" :t ,._,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,7!);{ 
,\ i r Foret• ......... . .. ... .. ..... .. . .. 16.905 

( 'nnttlli ss io nt•tl sltips in fl t•t•l: (n il progr:tms ) . SHl 

972 
667 
190 
856 

:::! ,685 

12 
12 
13 
on 

14 
2 

10 

-! 0 
8 

26 ¥2 

16 
38 
31%, 

7 

15 
9 

UJ 
3~:2 
13:l 

28 
3 

ll ~ 

:H 
27 
99 

r;, :~:~s 

s,:l!l l 
15.:'l8 () 

850 

1965 

!)(j;) 

G7-! 
190 
8:::!9 

:::!,656 

16 
6 

:2!) 

14 
2 
5 

;)!) 
6 

23 Vz 

16 
38 
32 % 

7 

15 
!) 

~3 
32!) 

.1 35 
~8 

3 
117 

38 
Hl 
99 

Li ,8D!l 
8 . ~50 

1-!,-UI 
880 

Jun e 30. 
1966 

953 
685 
19:{ 
809 

:::! .6-!0 

17 
6 

38 

];jlf : 
o) 

3-! 
() 

~0 1/:! 

l(i 
38 
33'11 

7 

15 
!l 

:n 
;{ ~ ;~ 

1-W 
~8 
~ 

·' 
11D 

-! 1 
1G 
!lD 

7. 6 ~-t 
R.:! -t l 

I :~ . 7tHi 
8!lD 

"Decrease r efl ects phaseout of Nik e·Ajax a nti tran sfer of Ni ke- 1-lerrulcs bnttnl ions to ,\rm y 
Xationnt Gu11nl. 

~oun: c: "Th e B ud g·et; of t.ho U nitl'd St atL•s (io,·r rnm rnt " (.\Hnua ll _,· ) . 

1:1 



-

Yc·ar 
Ending 

IJ et·c·rnlwr 
:n 

]!).')!) 

J D(i fJ 
1!Jfil 
1 !J G2 
] !)6:{ 
196J''; 

I·: J·:s: itnat e . 

E :IIPr ,oY~ I EN'r JN ALL J\IAKUFA C'I.'URING, D uR .. \ JJLE Goons, 

A KD AEHOSPA GE J N DUSTHIES 

l';iiL• nrl:tr Yea r~ Hl59 to Datt•. 
(Thousnnrl s of Elllp loyees ) 

J\ F.IWSPAf' IO: l N DliSTRY 

All l\Ianu- Du rable As P er Cent of 
facturing Goods 
Indus tries Industries TOTAl , 

l\Ianufae- Durable 
turing Goods 

16,675 9,3 73 1 ,128 6.8 % 12.0 % 
16,796 D,L!;)9 1,074 6.1 10.8 
16,327 D,0 / 2 1,0rlfi 6.7 12.1 
16,859 rl,493 1,177 7.0 .12 .'1 
17,06;) !J ,()2;) 1,17-l n.rJ 

I 

] 2 .2 
1/,:iOJ !J ,S-10 

I 
1,117 (i, ;) I ] 1 .: l 

' 

-

So ut·ce:-;: ~ 
:\lanufacturing an d Durable Goods: Burea u o f Labor Statis tics , "Employ ment a nd I·: at·n -

ings, " (Monthly). · 
A e ros pa ce : .Ae rospa ce I ndu st ri es A ssocia t ion , hasccl on latest a\·a il a hl c info1·n ~ at i on. 

EST IMNJ.'ED E i\tPI.OY~lEKT ,\ :\ ]) PAYHOLL ~ ~THE "\ EHOS I' ,\ CE I N DUSTHY 

(';l!('nclar Yt'iii 'S 1!J;)0 to Date 

Acros p ru·e Empl oyment Ae r ospa ce Pay roll 

Ae ros p ace as 
P er Cent 
of Totn l 

Yea r 
E ndi ng 
Det (' nJ­
be r :-n Produ c- Prod u c-

:\Ta r1U-
f'netu r- i\1nnu-

ing fa c·tur-

I Sal a- tion 
TOTAL ri ed \Vorker 

(Thousands of Employees ) 

1 !)!)9 

1960 
1961 
HJ62 
] 06;) 
-l ~Hi -1 

Sou rces : 

1,128 
1,074 
1,096 
1,177 
1 ,17-1 

I 1.11 7 

455 fi73 
L!67 607 
499 !197 
558 619 
;) 0-f CiS !I 
['j (i;) ;) ;)2 

Sal a - tion Em- lll g 

T OTAL riecl vVorker pl oy- Pn y-
(M illions of Dollars ) ll!Cnt roll 

-----

$7,239 $3,598 $3 ,641 n.8 % 8.5% 
7,108 3 ,756 3,352 6.1 8.1 
7,582 4,145 :3,4~7 G7 8.fi 
Fl,525 4,814 3,71] 7.0 0.0 
S.ST1 ;),1 ;") ~ :l,OS I (i.!l S.0 
S.:l!JS ;) ,II l:l :1.tlS;) (i ,;) s .:~ 

?\inn ufa ctu ri ng Empl o~·m ent: B urPau La.bor :3tati stics ··J·:nl pl oyment nnd E nrnin~s ·· 
O l.onth ly ) . 

\ lanlll'n ctu r i n ~ ]' ;1 \ "l 'fl l! : l ~ l t n~ llll of tl l l' ( ' t ' ll :·n :-: . ··. \nnun l ~\11'\"t' .' · of \ L t ll uf n < ·tul't ' l' ~ · 
Aeros pace' F. mployi11Cn t and Pa~T1d\: . \ ('ro sp:l CC lndu sTri es .\.ssoc intion , hn sed nn latest 

a\'ailahlc in fo r mation. 



, \ E l\OSPAC'E SU ~IMAHY 

U. S. E x POHTS A~ D Ex PORTS OF "\ rmosPACE PRODUCTS 

(' ;deneb! r Years 1D.J8 to Da tc 
(Milli ons of Doll nr s ) 

E xports of Ar rospn ee P rod u cts 

Yea r 
Ending 

D t•n•mbt•I· :1 1 

1948 
1949 
1950 
1951 
1952 

105:1 
1954 
19i:l 
195G 
1957 

1 05S 
19.'i9 
1960 
HJ61 
1962 

I !J fi:l 
Hl fU 

Tota l U. S. 
Exports of 

i\Iercha nd isc" 

$12,532 
11,936 
10,142 
14,879 
15,049 

15,652 
]4,081 
1 !i,419 
] 8,040 
20,671 

L. 17,7L]!) 
J7,4::JR 
20,34!1 
20.71 7 
:!1.3:1 9 

22, !l2:2 
2:), !JS7 

$ 154 
283 
242 
301 
603 

S81 
filD 
728 

1,050 
1,028 

072 
770 

1,330 
1 ,200 
1,436 

1 ,:2 10 
1 .::w~ 

Comm er­
cial 

Tra nsp orts 

$ 37 
22 
40 
13 
18 

79 
!1 3 
81 

1 ~~ 

170 

146 
1 OS 
480 
2fi6 
2fi5 

1 01 
211 

Other 
Aerospace 
Products 

$ ]17 
261 
202 
:!88 
585 

802 
52fi 
fi -[7 
0:!6 
fleW 

S26 
GG2 
S50 
fl -+:1 

1.181 

1 ,0-10 
1,001 

Per Cent 
of 

Tota l 
U. S. 

E xports 

1.2 % 
2 .4 
2.4 
2.0 
4.0 

5.fi 
4 .1 
4 .7 
;) (i 

5.0 

5.!i 
4.4 
6.5 
.'i.R 
6.7 

:i .-1· 
.+.7 

'' J·: x t· l uditH!' n ' ·<'X JHi d s nnd ship nH• III s of tni l ita r y a ir<' rn ft und (• r the 1\ I Ht u nl ~ rr u r ity r' rog- ra 1n . 
~oH rcP · B urPn ll of the Census , "U . S. F.x porl':i nf D om es t ic & Foreig n ~ l n r c h n ncli se , R eport 

FT 4 10 " ( Monthly) . 



A J ·: J~U::iP :\l ' l ·: l'ACT 8 A N D J:'lGL'HES, I OG::i 

R~ltll;."!ot"A ·r ; .- EXPENDITURES IN THE FEDERAL BUDGET 
Fiscal Year Ending June 30, 1965 

Total 
National Defense 

and Space 
Expenditures 
$57.1 billion 

: Total, 
Procurement, and 

Research and Development 
(DOD and NASA) 

$24.8 billion 

Aerospace 
67.3% 

$16.7 billion 

l·' nJ ' :-> l :t t i ~ li<'al data on w hi c h th is l'har t i:-: ha st •1l. ~ t · t· ft·d t• ral J·: x pt ' ll l it un· :-> for --; eiL·c t Pd Fun c­

tion :" :l iHI for At • ro~ paf'C l 'rnduc i H and Serdt'PS. l 'a;.!t' !1. 
\J el'a r t m(' IIL of U e f en se. Tota l J·:x pc n rlitun •:-: for AppnlJ•rintion ( ; r oup. P :q.!' f'~ 10 · 1-1. 

Hi 



AEROSPACE SUMMARY 

AIRCRAFT IN OPERATION ON WORLD CIVIL AIRLINES, NUMBER AND PERCENTAGE 
lVlANUFACTUREI> IN THE UNITED STATES 

Calendar Years 1958 to Date 

TOTAL 
Number P er Cent 

Year Ending l\'[anufactured Manufactured 
December 31 AIRCRAFT in the I n 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 
1963 3,086 2,266 73.4 

NOTE: Based on r eports by 93 members of the International Air T ransport Association. 
Sour ce: International Air Transport Association. 

Year 

1957 
1958 
1959 
1960 
1961 

1962 
1963 
1964 

N"ET PROFIT AFTER TAXES AS A PER CENT OF SALES FOR 
MANUFACTURING CORPORATIONS 

1957 to Date 

All 
Man ufacturiug Non-

Durable Corporations Durable AEROSPACE 
Goods (except Goods 

Newspapers) 

4.8% 4.9% -!.8 % 2.9 % 
4.2 4.4 3.9 2.-! 
4.8 4.9 4.8 1.6 
4.4 4.8 4.0 1.-l 
4.3 4.7 3.9 1.8 

4.5 4.7 4.-! 2.4 
.._ 4.7 4.9 4.5 2.3 

5.2 5.4 5.1 2.6 

Source: Securities & Exchange Commission- Federal Trade Commission, "Quarterly F inancial 
R eport for Manufacturing Corporations." 

17 



Aircraft Production 

P roduction a nd sa les of manned aircraf t con t inued to dominate th e 
to ta l p rod uct mix of the A merican aerospace industr? in 196-±. Following 
a r ecord p r od uction yea r in 1963 when 10,155 aircraft " ·ere p roduced 
fo r both milita ry and civil p urposes, tl'~ aircraft industry produced 
12,053 in 1964 inc lud ing 10,053 a irp lanes for civilian usc•. aeeording· to 
t he Census B urea u and Depa rt ment of Defense data. 

Based on reports f rom 67 compan ies, t he dolla r Ya lue of a ircraft 
deli ve ries in 196-! tota led more th a n $6 .-J. billion in cluding about $-Ui 
billion to the govern ment and $1.9 bi lli on to oth er customers. 

Ce nsus B ureau data revea l t hat at t he end of 1964 t he ma nu fa c­
turers of a ircraft engines, p ropellers and par ts had a backlog of unfilled 
orders tota li ng $7.8 bi ll ion , compared to $6.7 bi llion in backlog a ~rear 

earli er . 
Of t he est imated 52.9 milli on airframe pounds delivered by industry 

in ] 964, t he militar.v was agai n est imated to have r eceived 30 million 
pou nds whil e civil nsers cli mbed r· om 16. 1 mi llion pound s in 1963 to 
22.0 milli on pounds in 1064. 

'J' he aerospace indust ry had in d evc l opm e n ~ or p rod uct ion fo r· t he 

18 



AIRCRAFT PRODUCTION 

mi lita ry services during t he y ear a variety of aircraft including attack 
aircraft, car go vehicles, fight er/ r econnaissance ain:raft, tankers, training 
planes and spec ialized aircraft for several differ ent miss ions. Production 
of milita ry helicopters climbed significantly during th e year although 
total fig u res are not r eleased by the D epartmen t of D efense. DoD did , 
however , r elease product ion figures for helicopters for 1962, showing 
624 of these vehicles produced during that year compared to 393 in 1961. 

The initiation of development of several n ew aircraft during 1964 
was indi ca tive of the future role of manned a ircraft in the military 
services. 'l'he announcement of the YF-12A and SR-71 interceptor and 
r econnaissan ce aircraft was a major highlight of the year. Also, the 
initiation of development of the giant C-5A cargo aircraft, p rototype 

AIR CRAFT S ,\L ES A:\D BACKLOG, REPORTED BY MAJOR MANUFACTURERS OF 

Co:-.rPLET E A IR CRA F'l' , Amc n,\FT ExGI).'ES, PnoPEl.LEHS, A ~D PARTS 

Calendar Years 1948 to Date 
(lV[illions of Dollars) 

Year 
Aircraft, Aircraft Engines, Propellers, and Parts 

Ending 
Net Sales Backlog December 31 

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, 75-1 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 
19()\} 6,527 7,791 
1961 5,842 7,214 
1962 5,898 6,528 

1963 5,613 6,722 
196J 6,428 7,799 

11 Three quarters only . 
NOTE: 1948 to 19 60 based on r eports fr om about 4R compa nies-nil compnni os kn own to he 

engaged in the manufacture of complete aircraft, nircraft eng ines , nnd nircrnft propell e•·s. After 
1960, baserl on repor ts from ahou t 67 a erosp ace compnni es. 

Source: Burenu of the Census , "Current Indu strial R eports, Seri es M37 D," (Q u a rterly ). 

]!) 



AEROSPACE FACTS AND FIGURES, 1965 

flights of the F-111, further development of the COIN aircraft and the 
new commercial jets-the Douglas DC-9 and the Boeing 737- were 
featured. Further study continued during the year on the supersonic 
transport and a variety of new vertical lift aircraft were in advanced 
development. 

Utility aircraft production by eight AlA member companies rose dur­
ing 1964, with 9,336 aircraft shipped during the year at a total manufac­
turers net billing price of $198,876,000. Aircraft engine production also 
increased during 1964, with a total of 19,455 engines produced, including 
an estimated 250 reciprocal engines for the military along with 5,000 jet 
engines and 13,346 civilian reciprocal engines and 859 jets. 

Year 
End-
ing 
Dec 
31 

1948" 
1949 
1950 
1951 
1952 

1953 
1954 
1955 
1956 
1957 

1958 
1959 
1960 
1961 
1962 

1963 
1964 

AIRCRAFT SALES BY MAJOR MANUFACTURERS OF COMPLETE AiRCRAFT, 
AIRCRAFT ENGINES, PROPELLERS AND PARTS 

Calendar Years 1948 to Date 
(Millions of Dollars) 

Aircraft 
I 

Aircraft Total Aircraft Aircraft ' 
Sales & Parts Engines I Propellers 

& Parts & Parts 

u.s. u.s. u.s. u.s. 
TOTAL Gov- Other Gov- Other Gov- Other Gov- Other em- ern- em- ern-

ment ment ment ment 

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

7,754 7,026 734 4,661 518 2,189 189 176 27 
7,471 6,649 822 4,626 600 1,872 190 151 32 
7,231 6,445 786 4,605 559 1,728 205 112 22 
7,689 6,523 1,166 4,704 814 1,718 317 101 35 
9,482 7,884 1,598 5,607 1,165 2,137 390 140 43 

8,661 7,289 1,372 5,305 1,014 1,858 321 126 37 
7,206 5,395 1,841 4,063 1,395 1,268 408 64 38 

6,527 4,319 2,208 3,333 1,766 913 417 73 25 
1,876 2,945 1,442 1,021 434 b • 

5,842 3,966 
2,998 1,389 1,130 383 • • 

5,898 4,126 1,772 

1,459 2,986 1,055 1,168 404 b b 

5,613 4,154 
1,409 1,065 448 b b 

6,428 4,571 1,857 3,506 

"Total for the last three quarters of 1948 only 
b Included in "Aircraft and Parts." . 11 • k t b 1948 to 1960 based on reports from about 48 compames-a compames nown o a 
No~: in the manufacture of complete aircraft, aircraft, engine~, and aircraft propellers. 

engag 1960 b sed on reports from about 67 aerospace compantes. II. 
~~:::ce: Btire!u of the Census, "Ourrent Industrial Reports, Series MII7D" (Quarterly). 
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AIRCRAFT PRODUCTION 

AIRCRAF T BACKLOG OF ORDERS REPORTED BY MAJOR MANUFACTURERS OF COli.IPLE'l' E 
AillCRAFT, A I RCRAFT ENGINES, PROPELLERS AND PARTS 

1948 to Date 
(Millions of D olla rs) 

Tot a l Aircraft Aircraft Aircraft Aircraft 

B acklog & Parts Engines Propellers 
& Parts & Par ts 

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 3,350 181 213 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 2,3 79 590 126 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 a a 

1962 6.528 4,864 1,664 3,687 1,301 1,177 363 a a 

1963 6,722 4,825 1,897 3,844 1,467 1,081 430 a a 

1964 7,799 5,283 2,516 4,291 1,988 992 528 a . 
NOTE: 1948 to 1960 based on reports from about 48 companies-all companies known to be 

engaged in the manufacture of complete aircraft, aircraft, engines, and a ircra ft propellers. 
After 1960, based on reports from about 67 aerospace companies. 
a Included in "Aircraft and Parts." 
Source: Bureau of the CAnsus, "Current (Quarterly) . 

.... 
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Year Ending-
December 31 

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 

22 

AEROSPACE FACTS AND FIGURES, 1965 

u. S. A IRCRAFT P RODUCTION 

Calendar Years 1909 to Date 
(Number of Aircraft) 

TOTAL Military 

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

45 16 
43 14 

49 15 
178 26 
411 142 

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

7tl0 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 

I 

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

II 
( Cont111Ued on next page) 

l 

I 

I! 

-

' 

Civi l 

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 
] ,988 

803 
858 



Year Ending 
Deeember31 

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 
19638 

1964" 

AIRCRAFT PRODUCTION 

AIRCRAFT PRODUCTION 

1909 TO D.A.Tl!l (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 
9,308 1,975 

10,155 2,000 
12,053 2,000 

Civ.il. 

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

3,661 
6,785 
6,844 

-
-
-

2,047 
35,001 
15,617 
7,302 

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

3,389 
4,820 
7,205 
6,745 
6,860 

8,242 
8,181 
7,472 
7,333 
8,155 

10,053 

NOTE: 1950 to date excludes aircraft produced for the Military Assistance Program. 
B Estimate. 
N.A.-Not avnilnhle. 

·.·1., 

-

Sources: Aerospace Industries Association, "Aerospace Facts and Figures" (Annually). 
]le)lartment of Commerce. Bureau of the Census. "Current. Industrial Reports, Series 

M37G" (Monthly). 
Department of Defense. 
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AEROSPACE FACTS AND FIGURES, 1965 

,SALES OF HE AEROSPACE INDUSTRY, BY CUSTOMER 

Billions of 
Dollar.s 
20~~~~~~=;~~~==~~~~ 

.L---~ NONAEROSPACE 

NONGOVERNMENT 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION · 

DEPARTMENT OF DEFENSE 

, 
For statistical data on which th is chart is based , :e Estimated Sales of the Aerospace Indus­

try by Customer, Page 8. 
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Year Ending 
December31 

1939 
1940 
1941 
1942 
1943 

1944 
1945 
1946 
1947 
1948 

1949 
1950 
1951 
1952 
1953 

1954 
1955 
1956 
1957 
1958 

1959 
1960 
196t" 
1962 
1963 
1964 

m Estimate. 
Sources: 

AIRCRAFT PRODUCTION 

AIRFRAME WEIGHT PRODUCTION 

Calendar Years 1939 to Date 

Weight in Millions of Pounds (Excluding Spares) 

TOTAL Military Civil 

12.5111 1\).1 2.48 

27.8111 23.1 4.7111 
86.1111 81.4 4.7111 

275.8 275.8 -
654.2 654.2 -
961.1 961.1 -
541.1 539.4 1.7 

38.4 12.9 25.5 
29.3 11.4 17.9 
35.2 25.1 10.1 

37.0 30.3 6.7 
41.9 35.1:1 6.0 
55.2 50.2 5.0 

116.6 107.3 9.3 
148.4 138.0 10.4 

140.9 130.4 10.5 
124.5 114.3 10.2 
106.2 90.0 16.2 
101.2 79.4 21.8 
82.8 66.1 16.7 

74.9 51.8 23.1 
64.0 35.8 28.2 
51.5 29.6 21.9 
55.8 35.6 20.2 
46.1111 30.0111 16.1 
52.9111 3o.om 22.9 

Aerospace Industries Association, "Aerospace Facts and Figures" (Annually). 
Bureau of the Census, "Ourrent Industrial Reports, Series MS7G" (Monthly,. 
Department of Defense. 

-- . 
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A EROSP ACE PACTS AND :E'IGURES, 1965 

DEPARTMENT OF DEFEN SE 

ExPEN DITURES FOR AIRCRAFT PROCUREMENT, BY A GENCY 

Fiscal Years 1951 to Date 
(Millions of Dollars) 

Year Ending Total Defense 
June30 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

1961 
1962 
1963 
1964 
1965" 
1966" 

N.A.-Not ava1lable. 
E 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 
6,053 
5,543 
5,516 

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 
3,894 
3,450 
3,220 : 

Navy 

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

N.A. 
N.A. 
N.A. 
N.A. 
1,7f75 

1,832 
2,102 
2.398 
1,859 
1,721 
1,950 

So urce: Department of D efense, Reports 11 F AD 397, 502 ," 25 Ja nuary 1965. 
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Arm~ 
J 

$ 7 
51 

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

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

93 

141 
170 
234 
300 
373 
347 
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MILITARY AIRCRAFT AND DRONES IN DEVELOPMENT OR PRODUCTION, 1965 
(Fixed Wing) 

Type Designation Name Service Manufacturer 

ATTACK 
Anti-submarine S-2E (S2F-3S) Tracker NaVY Grumman 
Attack A-4E (A4D-5) Sky hawk NaVY Douglas 
Attack A/EA-6A (A2F-1, Intruder NaVY Grumman 

IH) 
Recon. Attack RA-5C (A3J-3) Vigilante NaVY North American 
Attack A-7A Corsair II Navy Ling-Temco-

Vought 

BOMBER 
Bomber XB·70 Valkyrie USAF North American 

CARGO 
Cargo C-2A (W2F-COD) - NaVY Grumman 
Cargo/Rescue HC-130H Hercules USAF Lockheed 
Cargo C-130E Hercules USAF Lockheed 
Cargo C-141A Star lifter USAF Lockheed 
Cargo CV-2B (AC-1A) Caribou Army DeHavilland 
Cargo C-5A (CX-HLS) - USAF Unknown 
Cargo CV-7A Caribou II Army DeHavilland 

FIGHTER 
Fighter/Recon. F /RF-4B ; F4-J Phantom II NaVY McDonnell 

Fighter 
(F4H-1, 1P) 

McDonnell F-4C/D/E - USAF 
Recon. Fighter RF-4B/C - USAF McDonnell 
Fighter/Recon. F/RF-111A/B TFX USAF& General 

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

Fighter 
Fighter F-104 Starfighter USAF Lockheed 

TRAINER 
Trainer TA-4E Sky hawk NaVY Douglas 
Trainer T-2B (T2J-2) Buckeye NaVY North American 
Trainer T-37B - USAF Cessna 
Trainer T-38A Talon USAF Northrop 
Trainer T-41A - USAF Cessna 

OTHER 
Patrol P-3A (P3V-1) Orion NaVY Lockheed 
Surveillance OV-1 (A0-1) Mohawk Army Grumman 
Warning E-2A (W2F-1) - NaVY Grumman 
Strategic SR-71 - USAF Lockheed 

Recon. 

DRONE 
DrQP.e AQM-37A - NaVY Beech 

(KD2B-1) 
Drone BQM-34A (Q-2C) - USAF/ Ryan 

NaVY 
Drone MQM-36A - NaVY Northrop-

(KD2R-5) Ventura 
Drone M:QM-42 Roadrunner Army North American 
Drone MQM-57A - Army Northrop-

(USD-lA) Ventura 
Drone QH -50C (DSN -3) - NaVY Gyrodyne 
Drone Type II FirPhl'l'/ Army Ryan/Hayps 

Towbpe 

Source: Department of Defense. 



Year 
Ending 
Decem-
her 31 

AEROSPACE FACTS AND FIGURES, 1965 

MILITARY AIRCRAFT PRODUCED: NUlllBER, FLYAWAY VALUE, 
AND ..A.l:RFRA:ME WEIGHT 

Calendar Years 1950 to Date 

TYPE OF AIRCRAFT 

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

NUMBER 

1950 2,680 560 1,477 176 351 60 
1951 5,055 502 1,937 271 558 349 
1952 7,131 1,193 2,117 479 1,363 961 
1953 8,978 1,156 3,958 713 1,510 . 873 
1954 8,089 1,806 3,511 626 1,403 373 

I 

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 45] 

1960 2,056 471 595 142 268 488 
1961 1,582 397 376 148 203 366 
1962 1,975 398 437 256 211 554 

FLYAWAY VALUEa (Millions of Dolla1·s ) 

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 
19614 4,497.4 2,575.0 1,054.6 385.2 199.7 228.2 
1962" 3,804.6 1,623.1 1,000.6 674.3 193.7 249 .0 

(Continued on nex t page) 
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l 

Other 

56 
1,438 
1,018 

768 
370 

149 
339 
550 
448 
171 

92 
92 

119 

22.7 
48.4 
70.:2 
81.7 
24.9 

18.4 
47.9 
32.7 
24.2 
66.8 

50.2 
54.7 
63.9 



Year 
Ending 
Decem-
ber 31 

AIRCRAFT PRODUCTI ON 

MILITARY AIRCRAFT PRODUCED: N UA[BER, FLYAWAY v .ALOE, 

A N D .AIRFRAME WEIGHT----Gontim~ed 

Calendar Years 1950 to Date 

TYPE OF AIRCRAFT 

Trans- H eli-
TOTAL Bomber Fighter port Trainer copter 

A IRFRAME WEI GHT" (Mill-ions of Pounds) 

1950 35.9 16.4 10.2 6.7 1.9 b 

1951 50.2 17.0 15.7 11.5 3.1 b 

1952 107.3 36.7 31.7 24.6 9.5 b 

1953 138.0 44.1 40.7 36.5 11.3 b 

1954 130.4 51.8 35.4 31.1 9.6 b 

1955 114.3 39.9 43.2 20.9 7.4 b 

1956 90 .0 38.6 30.6 13.1 3.3 b 

1957 79.4 32.7 28.7 9.3 4.2 b 

1958 66.1 25.2 18.0 15.9 3.1 b 

1959 51.8 18.6 12.9 14.6 3.5 b 

1960 35.8 13.6 9.1 9.7 1.1 b 

1961 29.6 11.9 6.1 8.3 0.9 b 

1962 35.6 10.3 7.4 13.2 1.3 b 

N OTE: Data exclude gliders and ta rgets. 

Other 

0.7 
2.0 
4.8 
5.4 
2.5 

2.9 
4.4 
4.5 
3.9 
2.2 

2.3 
2..± 
3.4 

• V a lues up to 1961 , nre bused on unit prices in latest produc t ion contract• and do not include 
va lu e:i of spare~ . spare parts , nntl other support equipm ent . S in ce 1961, data includ e spares, 
spare parts and support equipment that are procured with the basic aircraft. They are estimated 
at 20 to 25 per cent of bas ic ai r craft valu e. 

b Airframe weight of helicopters is included in the " other" category. 
Source: D ep a rtment of Defen se. D a ta released with a two year lag for security r easons. 
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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 
Elecba 
Jet Star 
130 

Other 

AEROSPACE l<'AC'l'S AND FIGURES, 1965 

PRODUC'l'ION OF C OMliiERCIM, TRAN SPOR'l' AIR CRAFT 

1956 to Date 
(Fixed Wing, Multiple Engine) 

1956 1957 1958 1959 1960 1961 1962 

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

206 323 216 262 245 231 160 
I 

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

138 - - 7 73 68 11 
- - - -- 24 61 .' 30 
- - - - - - -

- - - - - - -
57 79 21 14 5 - -

- - - - 15 49 9 
- - - - - - 22 

-

39 44 65 1 - - -

67 123 57 - - - -

- -- - 21 91 42 22 

- - 25 4: 14 8 7 

- - - - - 19 17 

43 42 21 5 . - - -
- 35 8 - - - -
- - 12 107 2-l 21 -

- - - - - 14 9 
- - - - 4 6 6 

- - - - - - -

1963 196-! 

--- ---
13-1 195 

- -- ---

28 32 
6 6 
6 95 

- -
- -
14 -
15 -

- -
- -
19 20 

6 0 

24 20 

- -
- -
- -
10 6 

6 -

- 5 

• Commercial transport totals differ from FAA tot .. LS for "transport•" becauae they exclnd• 
executive nnd other transports for other than commercia l use. 

Source : Aerospace Indu stries Association, company reports . 
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.-\IIWRAFT PROD UCTION 

SALES OF THE AEROSPACE INDUSTRY, BY PRODUCT 
Billions of 
Dollars 
~~~~~~~~~;;~~~~ 

lOt:===:::::::::~ 

Sc:;;:::;;;:::::::;::=::; 

NONAEROSPACE 
· SPACE 

~MISSILES 
-AIRCRAFT 

lEst.! 

For s tati s ti cal data on whi ch thi s chart is based, sec Estimated ~ ni CR or th e :\(•ru ~ pacc lntlu s· 
tr.\· by Produ c t G ro up, Pngc 7. 

3 L 



AEROSPACE FACTS AND FIGURES, 1965 

PRODUCTION OF UTILI'l'Y AIRCRAFT, BY EIGHT MANUFACTURERS, 1964 

TOTAL 

Manufacturer 
and 

Model 

Aero Commander 
500B ..... . ............. . 
560F ........... . . .. ... . . 
680F .. .... . .... .. ... . .. . 
680FP .................. . 
Grand Commander ....... . 
Pressurized Grand 

Commander ........... . 

Beech 
King Air 90 . ..... . . .. . .. . 
I-I Super 18 .............. . 
Queen Air 80 ...... . ... . . . 
Queen Air 65 ........ . ... . 
Baron (55) . ... .. .... . .. . . 
Travel Air (95) .......... . 
Bonanza ( 35) .... .... .. . · · 
Debonair ( 33) ..... .... . . · 
Musketeer (23) .......... . 

Cessna 
150 .. . ......... ..... .. .. . 
172 (Skyhawk) . ... .... · · · 
F17'!. . ..... · · · · · · · · · · · · · 
180 ................... . 
182 (Sky lane) ........ .. . · 
185 ( Skywagon) ..... · · · · · 
205 .... .. .. . ..... . ...... . 
206 (Super Skywagon) . ·. · 
210 (Centurion) . · · · · · · · · · 
336 (Skymaster) · · · · · · · · · · 
310 ..................... . 
320 (Skynight) · · · · · · · · · · · 

Champion 
Traveler DeLuxe (7EC) · · · 
Tri-Traveler (7EC) · · · · · · · 
Challenger ( GCB) · · · · · · · · 
Citabria (7ECA) · · · · · · · · · · 

Complete 
Aircraft 
Number 

9,336 

39 
7 
3 
6 

49 

5 

9 
57 
79 

3 

-!2 
-!3:1 
100 
106 

80-! 
1,35-! 

47 
H6 
778 
116 

96 
240 
283 
55 

197 
72 

4 
7 

10 
39 

( Conti'I'I/Ued on next page) 

32 

Manufacturers Net 
Billing Price 

(Thousands of Dollars) 

$198,876 

$ 11,973 

54,923 

66,818 

394 



AIRCRAFT PRODUCTION 

PrwouCTIO~ OF UTILI'.r1 AmcRAF"l', BY EIGHT l\IAN UFACTURERS, 1964-Con t·imted 

Lake 
LA-4 

Manufacturer 
and 

Model 

Lear-Lear Jet ... . .... ... . . 

Mooney 
i\'[,20-C (Mark 21) . ... .. . . 
l\f-20-D (Master ) . ...... . . 
M-20-E (Super 21) ... . . . . . 

Piper 
Super Cub P A-18-150 . .... . 
Colt PA-22-108 . .. . .. . .. . . 
Apache P A-23-235 ... . . . . . 
Aztec P A-23-250 . ........ . 
Comanche P A-24-180 ..... . 
Comanche P A-24-250 . .. . . . 
Comanche P A-24-260 . .... . 
Comanche P A-24-400 .. .. . . 
Pawnee P A-25-235 ... . . . . . 
Cherokee P A-28-140 .. . . . . . 
Cherokee P A-28-150 ... .. . . 
Cherokee P A-28-160 .. . .. . . 
Cherokee P A-28-180 . . . . . . . 
Cherokee P A-28-235 ... . . . . 
Comanche P A-30-160 . .. .. . 

X.A.-Not ava il abl e. 

Complete 
Aircraft 
Number 

27 

3 

270 
51 

329 

119 
73 
16 

266 
17 
94 

107 
85 

498 
548 

37 
-±2 

49-± 
362 
438 

Manufacturers Net 
Billing P r ice 

(Thousands of Dollars) 

720 

N.A. 

9,569 

54,479 

No~'E : T he totals here may differ irorn FAA fi g ures beca use th ey a re hnsed on selected reports 
on ly . Excludes aircraft shipped to the mil ita ry, J!flicopters nud g lid ers. A ircra ft in clud ed wh oso 
valu e is not repo rted hnve nn estimat ed pr ice of -iil)out $ 2 milli on. 

Source: Aerospace I ndustr ies Association, company reports . 



PRODUCTION OF UTILITY AIRCRAl!'~', 1947 TO DATE 

Aero 
All 

Com- Cess- Cham- Moon- Other 
Year TOTAL ll('e<·h Piper Man-

mand- nn. pion ey 
ufae-

er I turers 

NUMBER OF AIRCRAFT SHIPPED 
1947 15,594 - 1,288 2,390 N.A. - 3,464 8,452 
1948 7,037 - 746 1,631 N.A. - 1,479 3,181 
1949 3,405 - 341 857 N.A. 74 1,278 85E 
1950 3,386 - 489 1,134 N.A. 51 1,108 604 
1951 2,302 - 429 551 N.A. 26 1,081 215 

1952 3,058 39 414 1,373 N.A. 49 1,161 22 
1953 3,788 69 375 1,434 N.A. 37 1,839 34 
1954 3,071 67 579 1,200 N.A. 1-1 1,191 52 
1955 4,434 72 680 1,746 N.A. 32 1,870 34 
1956 6,738 154 724 3,235 162 79 2,329 55 

1957 6,118 139 788 2,489 217 107 2,300 78 
1958 6,414 97 694 2,926 296 160 2,160 79 
1959 7,689 148 893 3,588 274 182 2,530 74 
1960 7,588 155 962 3,720 248 172 2,313 18 
1961 6,778 139 818 2,746 112 286 2,646 3i 

1962 6,697 121 830 3,124 91 387 2,139 5 
1963 7,569 114 1,061 3,456 99 502 2,321 16 
1964 9,336 109 1,103 4,188 60 650 3,196 30 

:MANUFACTURERS NET BILLING PRICE (Thousands of Dollars) 
1947 $ 57,929 - 13,405 5,976 N.A. - 7,697 30,851 
1948 32,469 - 10,126 6,768 N.A. - 3,083 12,492 
1949 17,731 - 6,177 4,545 N.A. 133 3,244 3,632 
1950 19,157 - 6,516 5,506 N.A. 82 3,092 3,961 
1951 16,887 - 7,708 3,573 N.A. 45 3,933 1,628 

1952 26,159 2,011 9,848 9,220 N.A. 100 4,891 89 
1953 34,458 4,260 9,545 12,094 N.A. 91 8,286 182 
1954 43,461 4,517 20,056 10,666 N.A. 31 8,070 121 
1955 68,258 5,119 24,893 21,880 N.A. 182 16,008 176 
1956 103,791 L1,183 28,770 38,570 597 741 23,474 456 

1957 99,652 9,914 32,110 30,988 1,045 1,095 23,294 1,206 
1958 101,939 6,902 27,072 36,897 1,516 1,868 26,548 1,136 
1959 129,876 10,626 35,701 45,703 1,521 2,091 33,134 1,100 
1960 151,220 11,917 43,061 56,6R4 1,492 2,781 35,102 203 
1961 124,323 11,047 37,072 42,2v6 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 
1964 198,876 11,973 54,923 66,818 394 9,659 54,479 720 

N.A.-Not available. 
NOTE: The totals show·n here may vary from Bureau of the Census figures because they arn 

based on reports by selected manufacturers only. Bureau of the Census totals for all civil aircraft 
including commercial transport aircraft are shown on pages 22, 23. Airernft included. whose 
value is not reported have an estimated price of about $2 million. ? 

Source: Aerospace Industries Association, company reports. 



VERTICAL LIFT AIRCRAFT IN PRODUCTION OR DEVELOPMENT, 1965 

Company and 
Military Designation. Numher Present 

Civil 

I 
Status of 

Designation USAF USCG USA USMC USN Places 

Bell Aerosystems 
- X-22A - X-22A - X-22A Development 8 
- X-14A - 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.;ln Prod. 3 
47G-3B1 - - - - - Opr.;ln Prod. 3 
;47G-3B1 - - TH-13T - - In Prod. 2 

. 47G-2A1 - - - - - Operational 3 
47G-4 - - - - - Opr.;ln Prod. 3 

I I A71 UH-131 HH-130 - - UH-13F Operational 4 
4712 - - - - - Operational 4 
4712-A - - - - - Opr./ln Prod. 4 

I ~ - - - - - UH-13R R&D . ' 4 
204 - - UH-1A - - Operational 7 

'' 204B - - UH-1B UH-1E - Opr.;ln Prod. 9-10 
204B UH-1F - - - - Opr./ln Prod. 9-11 
- - - UH-1B - - R&D 2 

High 
perform-
ance com· 
pound 
heli-
copter 

Production 13 205 - - UH-ID - -
200 - - XV-3A - -· R&D 4 
207 

Sioux 
Scout - - - -· -· R&D 2 

Boeing 
Vertol Div. 

B-VlPD-14 - - - - HUP Operational 6 
B-V42 ~H-21A I - - - - Operational 22 
B-V43 - - CH-21C - - Operational 22 
B-V44 - - - - - Operational 21 
B-V107 - - - CH-46A - Opr./ln Prod. 27 

c~ Sea 
Knight 

B-V107-11 -

I 

- - - - Opr./ln Prod. 27 
BV/114 - - CH-47A - - Opr./ln Prod. 36 
B-V/76 - - - - - R&D 2 ---, ·----

Curtiss-Wright I 

VTOl Systems 
I Group 

Model 200 X-19 (Tri-Service) - - - Flight Test 8-12 
·---

Fairchild- I 
Hiller 

Hiller-12E - - OH-23G - - Opr.;ln Prod. 3 
Hiller-12E4 - - OH-23F - - Opr./ln Prod. 4 
Hiller-l4 - - - - - Opr./ln Prod. 4 

' 

(Continued on next page) 



VERTICAL LIFT AIRCRAFT I~ PRODUCTIO N OR D EVELOPi\iENT, 1965-Continued 

Company and Military Designation Number Present Civil Status of 
Designation USAF USCG USA USMC USN Places 

Hiller-SL4 - - - - - Opr.; ln Prod. 4 
Hiller-L3 - - - - - 12E Conver- 3 

sion Kit 
Hiller-SL3 - - - - - 12E Conver- 3 

sion Kit 
- - - OH-23D - - Operational 3 
Hiller-1100 - - OH-5A Army 4 

Eva I. 
Hiller-Ten 99 - - - - - Development 6 
- XC-142 - XC-I42 - XC-I42 Flight Test 3 crew 

(Vought, Hiller, Ryan) 32 pass . 

Gyro dyne 
Model 60 - - -- - QH-50A Production Drone 
Model 6I - - - - QH-50B R&D Drone 
Model 63 - - - - QH-50C Production Drone 
Rotorcycle - - - - YRON-I Production I 
Rotorcycle - - - - YRON-I Production I 

Solar 
Rotorcycle - - - - XRON-I Production I 

Hughes Tool 
Aircraft Div. 

269A - - TH-55A - - Opr./ ln Prod. 2 
200 - - · - - Opr.; 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./ ln Prod. I2 

Sea-
sprite 

K-600 HH-43A - - OH-430 UH-43C Operational 5 
K-600-3 HH-438 - - - - Opr./ ln Prod. I2 

Huskie 
K-600-4 HH-43F - - - - Opr.; ln Prod. 12 

Huskie 

Ling-T em co-
Vought 

- XC-142A - XC-I42A - XC-I42A Flight Te st 3 crew 
(Vought, Hiller, Ryan) 32 pass. 

Lockheed 

I XH~IA Hummingbi rd - - XV-4A - Deve lopmen t 2 
CL-I86 - - XH-5IA - R&D 5 

Republic 
Alouette II - - - - - Operational 5 

Ryan 
- - - XV-SA - - Flight Te st I-2 
- - - XV-8A - - Flight Test I 
- XC-I42A - XC-I42A - XC-I42A Flight Te st 3 crew 

(Vought, Hiller, Ryan) 32 pass. 
- - - VZ-3RV I - VZ-3RY Flight Test I 

(NASA) 
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VERTICAL LIFT AIRCRAFT IN PRODUCTION OR DEVELOPMENT, 1965-0ontinued 

Company alii! Military Designation 
Present Number 

Civil Status of 
Designation USAF USCG USA USMC USN Places 

United Aircraft 
Sikorsky Div. 

S-51 - - - - - Operational 4 
S-55A UH-198 HH-19G UH-19C CH-19E UH-19F Operational 12 

UH·19D 
S-55C H-19A - UH-19C HRS-1 H04S-1 Operational 12 

HRS-2 H04S·2 
S-56 - - CH-37A CH·37C HR2S-1W Operational 36 

CH-378 
S·58C & D - HH-34F CH-34A UH·34E SH·34G Operational 20 

CH-34C UH-34D SH-34H 
I I VH-340 SH·34J 

S-61A CH-38 - - - - Opr.;ln Prod. 28 
S-618 - - VH-3A VH-3A RH-3A Opr.;ln Prod. ASW-4 ., SH-3A VIP-15 '. 
·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.;ln Prod. 14 
S-64A - - CH·54A - - Opr.;ln Prod. 5-79 

with 

S-65 - - - CH-53A - Dev./ln Prod. 
pod 

41 
S-65A - - - CH-53A Prototype; 

In Prod. 
41 

,. 

• l"ive places is standard but up to 79 persons may be carried by attaching a people pod. 
Source: Aerospace Industries Association, company reports. 

Year Ending 
December31 

1954 
1955 
1956 
1957 
1958 

1959 
1960 
1961 

'' 1962 
1963 
1964 

N.A.-Not available. 

PRODUCTION OF HELICOPTERS 
TOTAL, COMMERCI.AL AND MILITARY 

Calendar Years 1954 to Date 

TOTAL Commercial 
I" 

562 131 
590 146 
915 268 

1,000 311 
859 191 

728 277 
781 287 
825 432 

1,013 389 
N.A. 434 
N.A. 545 

Source: Aerospace Industries Association, company reports. 
Department of Defense. 

Military 

431 
444 
647 
689 
668 

451 
494 
393 
624 

N.A. 
N.A. 
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Year Ending 
December 31 

1941 
1942 
1943 
1944 
1945 

1946 
1947 
1948 
1949 
1950 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

1961 
1962 

AEROSPACE FACT S AND F I GURES, 1965 

PRODUCTION OF MILITARY HELICOPTERS 

Calendar Years 1941 to Date 

Air 
T OT AL" Forre Na vy 

7 7 -
- - -
22 19 3 

144 120 24 
275 241 34 

44 40 4 
57 36 21 

153 94 59 
73 24 43 
60 6 39 

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

647 62 152 
689 16 193 
668 2 204 
451 28 101 
494 57 147 

393 42 187 
624 33 208 

A rm y 

-
-
-
-
-

-
-
-

6 
15 

192 
559 
463 
155 
200 

430 
450 
435 
322 
284 

137 
313 

a The T OT AL incl udes h eli copte rs bo ugh t hy the Depar tmen t of D efense under th e :Mili tary 
Assi sta n ce Program a nd fo r other feder a l agenc ies . 

Sou r ce : D epartmen t of D efen se, Data r eleased with a two-yea r lag for secur ity r easo n s. 
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Company 
and 

Helicopter 

TOTAL 
,, 

Bell 
47 Series . 

Brantley 
B-2 •••• 0 

Cessna 
CH-1C .. 

Hiller 
12 Series . 

Hughes 
269-A ... 

Omega 
B12-D1 .. 

Sikorsky 
S-55 ..... 
S-58 . .... 
S-61 .... 
S-62 ..... 
S-64 ....•. 

Vertol 
H-21 .... 
V-33 0 0 •• 

V-44 ... . 
V-107 0 ••• 

:\.IRCR:\ F T P RODUCTION 

PRODUCTION OF COMMERCU.L HELICOPTERS• 

(Number of Helicopters) 
1956 to Date 

1956 11957 1958 1959 1960 1961 1962 

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

268 ::lll 191 277 287 432 380 
--- - -- ------ --- --- ---

111 132 99 169. 144. 177. 207. 

- - - 15 43 104 N.A. 

- - - - - 14 14 

21 21 12 25 72 99 51c 

- - - - - 19 83 

- - - - - 2 -

52 38 11 4 1 3 -
55 60 22 48 10 8 3 
- - - - -- 1 4 
- - - - 4 5 10 
- - - - - - 1 

29 60 35 12 - - -
- - - - 5 -- -
- - 12 5 8 - -
- - - - - - 7 

N.A.-Not available. 
0 Ma-nufactured by companies reporting to Aerosp a ce Ind ustr ies Associa tion. 
• Includes production of two foreign licen sees . 
c Eight months . 
Source : Aerospace Industr ies Assoc iation, compa ny report s . 

-

1963 4 196' 

---

43-1 545 
--- -

N.A. N.A. 

N.A. N.A. 

- -

N.A. N.A. 

N.A. N.A. 

N.A. N.A. 

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

- N.A. 
- N.A. 
- N.A. 

N. A. N.A . 
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AEROSPACE FAC'fS AND F IGURES, HH35 

A IRCRAFT E NG I NE PnonuCTIO~, CA LEN DAR Y EARS 1917 'ro D ATE 

(Number of Engines) 

Year Ending 
TOTAL Military December 31 

1917-1919 NoAo 44,453 
1928 3,252 2,620 
1929 7,378 1,861 
1930 3,766 1,841 
1935 2,965 991 

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

Recipro I Jet 

1944 256,911 256,789 122 
1945 111,650., 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 8,658 
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 15,920 241 i,200 
1963 17,045 250 5,000 
1964 19,455 250 5,000 

NOTE : Jet includes turboprop and turbofan. 
N.A.-Not ava il able. 
E E st imate . 

Civil 

NoAo 
632 

5,517 
1,925 
1,974 

7,500" 
6,500" 

-
-

I R ecipro I 
-

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 
10,233 

11,152 
10,891 

9,669 
9,921 

11,322 
13,346 

J et 

-
-
-
-
-

-
-
-
-
-

-
-
-
38 

515 

1,384 
1,635 

994 
558 
473 
859 

Sources : Aerospace Indu st ri es Association , "Aeros pa ce F a cts a nd F ig ures" (Ann u ally ) o 

Bureau of th e Censu s, "Current Indu strial R epor ts, Ser ies M37G" (Monthly ) o 

Depar tmen t of D efen se. 
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Year Ending 
December 31 

1950 
1951 
1952 
1953 
1954 

1955 [ 

1956 
1957 
1958 
1959 

1960 
1961 
1962 

AIRCRAFT PRODUCTI ON 

:\1:ILITARY ArnOIUFT E~GI:KE PRODUCTION 

Calendar Years 1950 to Date 
(Number of E ngines) 

TOTL\L 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 6,135 534 -
4,626 3,421 5-±-! -

3,674 2,025 724 168 
5,172 2,821 1,251 683 
5,441 3,162 1,740 298 

Recipro-
eating 

3,122 
6,471 
8,731 

13,365 
7,868 

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

661 

756 
417 
241 

I 

Source: D epartment o f D efense, Dnta released with a two-yea r lag for security reasOns. 
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AEROSPA CE F ACTS AN D FIGU RES, 1965 

::VIanufacturer 
and Engine 
Designation" 

T OTAL • • 0 •• 0. 0 • • 

Reciprocating • 0 . 0 

J et • •• •• •• 0. 0 • •• 

Allison Division 
General Motors 

282 • 0 • •• 0 . 0 . 

Continental 
205 0 • • • 0 • • 0. 

246 • 0 . 0 0 •••• 

252 • • . • • 0 . 0 . 

253 •• • ••• 0 • • 

267 0 • • 0 •• 0 0 0 

273 0 0 0 . 0 0 • • 0 

298 • • • •• 0 0 •• 

3E -l •• 0 . 0 • • • 

3E-3 ........ 
E-lCE . . . . . . 
E-2CE .... . . 
E-3CE . .. . . . 
E -5CE . ... .. 
E -7CE . . . . . . 
Other •• • • 0 . 0 

Genera l E lectric 
306 0 •• •• 0 0 0. 

308 • •• • 0 •• 0 0 

lE3 .. . . . . . . . 
IE5 . . . . . . .. 
J79-11A . . .. 
CJ805-3 ... . . . 
CJ805-23 . .. . . 

Lycoming 
223 • 0 ••• •• •• 

228 0 • •• • • •• 0 

229 • • 0 . 0 •• 0 0 

274 0 •• • •• • 0 . 

275 0 •• 0. 0 0 •• 

277 • • • 0 . 0 • •• 
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C I VIL AIRCRAFT ENGI N E PRODU CTION 

Calendar Years 1957 to Date 
(Number of E ngines) 

1957 1958 1959 1960 1961 

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

1962 

10,817 10,251 12,250 12,159 10,663 10,479 
------ ------

10,779 9,736 10,875 10,524 9,669 9,921 
38 515 1,384 1,635 994 558 

------ -- - -

- 242 604 576 22 -

145 77 16 56 46 51 
24 15 23 20 1 6 8 

879 829 1,348 840 828 826 
811 1,734 953 1,252 987 1 ,104 

31 36 36 9 12 12 
2,733 2,181 2,816 3,207 850 1,006 

- - 713 469 86 78 
- - - - 1,888 1,974 
- - - - 322 140 
- - - - - -
- - - - - -
- - - - - -
- - - - - -

- -- - - -
24 23 8 20 70 43 

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

- - - - -

8 2 8 Ill 1,241 289 
- - - - 12 7 
44 95 113 80 17 17 

2,631 2,023 2,021 1,452 1,128 1,248 
842 419 308 271 122 142 

- - - - 11 5 

( Continued on next page ) 

1963 196-t 

---

11,795 14,205 
- - -

11,32:2 13,:346 
473 859 

- - -

- -

45 30 
5 5 

773 918 
1,210 1,368 

8 8 
902 -

21 1 
1,595 1,281 

133 1 ,284 
- 141 
- 52 
- 92 

394 983 
271 42 

52 11 

--
--

- 2!'i 
- -
12 -

1 -
1 -

264 67 
206 230 

13 11 
1,578 2,068 

169 121 
3 -
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AIRCRAFT PRODUCTION 

CIVIL AIRCRAFT ENGINE PRODUCTION-Continued 

Calendar Years 1957 to Date 

:Manufacturer 
and Engine 1957 1958 1959 1960 1961 1962 
Designation" 

--------------
Lycoming-Cont. 

286 ......... 250 768 1,044 701 218 1,080 
284 ......... - - 247 294 718 95 
295 ......... 123 561 906 1,247 728 1,194 
304 ....•.... - - - 115 - -
IE ......... - - - 233 -- -
1E4 ........ - - - - 122 162 
1E7 ......... - - - - 90 286 
lElO ....... - - - - - 60 
lEU ....... - - - - 65 36 
1E15 ........ - - - - - -

. :Other ....... 315 167 53 107 - -
Pratt & Whitney 

Aircraft 
230 ......... 5 6 1 - - -
231, 264 ..... 456 315 3 6 - -
290 ......... 35 232 275 172 145 21 
291 ......... 3 23 410 523 46 -
1E8 ........ - - - 63 357 406 
1E9 ........ - - - 23 97 44 
XTFlO ..... - - - - 3 1 
JT3D ....... - - - - - -
JTSD ....... - ·- - - - 3 
JT12 ........ - - - - - -
Other •...... - - 5 - - -

Wright Aero-
nautical 

243 ......... 68 51 6 - ..... 6 -
259 ......... 157 129 202 34 49 58 
272 ......... 323 22 - - - -
287 ......... 910 283 26 - - -
289 ......... - - 24 - 1 -
Other ....... - - - - 36 -

• Type certificate number. 
Source: Aerospace Indust1·ies Association. company reports. 

1963 1964 

-----
1,508 1,729 

- -
2,070 2,749 

- -
- -
- -
- -
- -
- -
- 152 
6 -

- -
- -
5 -

- -
251 -
38 -
- -
- 337 

165 410 
- 87 
- -

- -
92 3 
- -
- -
4 -

- -
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Missile Programs 

The total sales of missi le and booster systems in 1964 continued 
the decline started in 1963. Spending in 1964 totaled *5.3 billion . 

The year was marked by the phase-out of 126 operational Atlas D's, 
E's and F 's, and 54 Tita n I's sched uled to be removed from the inventory 
b.'r th e end of FY 1965. There are n ow 54 Titan II l1ardsite silo configu­
rations and 800 l\Iinuteman l CB:\rs. An additional 200 1\Iinuteman IT's. 
authorized in FY 1965, " ·ill featu r e improved p enetration aids, r e-entry 
systems a nd g reater payload capacit.•.- m·er " ·ider ranges. Though not 
now scheduled for a specifi c phase-out elate. the Minuteman I will ulti­
mately be r eplaced by Minuteman II missil es 

A n ew Polaris-family strategic missile, t J, .. Posr>icl on , was announced 
durin g FY 1965. 

Thi s fourth generation " ·capon system, fo rm erly kn O\nJ as th e B -3, 
r eceived $10 mill ion und er FY J 965 budgetin g, and has been supple­
mented by a n add iti onal appropriation r equest fo r $35 million. Th e 
estimated cost of t he Poseidon program as now envisioned (a 19-boat 
for ce ) is about $2 bill ion, i n(·lud i ng missile deYelopm ent, ship r etrofitting 
and production costs. Th e 4 J -boat Polaris FBM submarine fleet is sched­
uled to be operational by June 1967. 'l'hirty -five boats h ave no'v been 
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MISSILE PROGRAM>:! 

completed and th e r emaining six are under construction. 
Phase-out of th e Polaris A-1 missile system will be complet ed by the 

end of FY 1965 with a ll five of the original PBM submarines which 
accommodated t his mis:; ile scheduled to be r et rofitted to accommodate the 
A-2 miss ile system with its 1500-nautical-mile range. When the entire 
fl eet is operational, 13 l<'BlV[ submarines will be equipped with the A-2 
while the r emaining 28 boats will be equipped with the 2500-nautical­
mile range A-3 system. 

A new combination strategic-and-air defense missile, the AADS-70, 
began its initial fundihg during PY 1965 with $5 million allotted for 
early development. The AADS-70 (Army Air Defense System-1970), 
a surface-to-air weapon , has been under study for several years. Addi­
tional funds are being sought in t he PY 1966 budget to continue this 
development. 

In the surface-to-air category, t he Nike-Hercules system continues 
to be operational with four batteries scheduled for deployment overseas. 
The Hawk Missile now deployed in Europe, the Far East and most 
recently in South Viet Nam, is undergoing an $11 million improvement 
program to give the missile system a capability to engage tactical ballistic 
missiles. All Bomarc A batteries will be phased out by the end of 
FY 1965 but t h<: r emaining eight Bomarc B bases will r emain in the 
inventory in the U. S. and Canada. Anti-ICBM syst ems such as Nike­
Zeus, Nike X, Sprint, and HIBEX .a re being studied. 

Other missile developments during the year include funds to start 
dE•\·elopment of a new short-range attack missile, the SRAM. 'l'he first 

S.u,Es AXD BA C KLOG REPOR'l.' ED BY l\:Luo R i.\1AX UFo\ C'l'URERS OF :MISSILE 

S YSTEllfS AND PARTS 

Year 
Ending 

December 31 

1961 
1962 
1963 
196'1 

Calendar Years 1961 to Date 
(Millions of Dollars ) .... 

Missile Systems and Parts 

Net Sales 
During Year 

$3,628 
3,699 
3,313 
2,585 

B acklog 

December 31 

$2,873 
2,139 
2,114 
1,921 

NOTE: Based on data from 67 companies engaged in the mnnufnctu r o of ncrospaco prodttcts. 
Datn exclude sales of propuls ion uni ts for milita r y miss iles. 

Source: Il u r eau of th Census, "Curren t I ndustrial Hepot"Ls, Ser ies 1!37D" (Q ua rterly) . 
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AEROSPACE FACTS AND FIGURES, 1965 

big procurement of Shillelagh missi les , totaling $61 million, is being 
sought in FY 1966 funds, along with $4.7 million to complete RDT&E 
on the system. No procurement increases are scheduled for the Pershing 
tactical surface-to-surface missile during FY 1966, but DoD plans t o 
increase the numbers of launchers for all battalions now stationed in 
Europe. Red eye, the man-carried anti-aircraft missile, will continue 
accelerated procurement during FY 1966. Also, a n ew missile family for 
tactical air defense , Chaparral, is now in late development. Chaparral 
is designed to be mounted on ground vehicles as a fast r eaction front 

line weapon. 
The Navy has begun an improvement program on its T errier, T alos 

and Tartar surface-to-air missiles and has undertaken the development 
of a new standardized missile which will be accommodated by both 

SALEs AND BAcKLOG REPOR'J:ED BY MAJOR MA NUFACT U RERS m' MILITARY E:-;GJ:s-Es 

AXD PROPULSION UNITS FOR MISSILES AND SPACE VEHICLES 

Year Ending 
December 31 

1961 
1962 
1963 
196-± 

Calendar Years 1961 to Date 
(:Millions of Dollars ) 

Net Sales During Year 

$ 78-± 
1,060 
1.153 

850 

Backlog as of Dec. 31 

$367 
49-± 
708 
551 

~OTE: Based on data from 67 companies en gaged in th e m a nufacture of aerospace products . 
C\1onmilitary engines a nd propulsion units a r e reported with the sales a nd backlog of nonmilitary 
space vehcle systems. Th e fi gures are infl ated by the in clu s ion of subcontracts. 

Source: Bureau of the Census. "Current Inrlus trial R eports , Ser ies :M37D" (Quarterly). 
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~IISSILE PROGRAMS 

Tartar and 'l'errier launchet·s aboard ship. In addition to this, the Navy 
ha<; already spent over $8 million on its new Advanced Surface Missile 
System ( ASMS) and is expected to spend another $12 million during 
FY 1966. 

During the year, the Navy continued to procure Sidewinder air-to­
air missiles at a rate which should carry through the end of FY 1966. 
The air-to-air Phoenix missile system continued in development during 
the year. Other Navy missile procurements during the year included 
Bullpup B, the ASW MK-44 torpedo, Subroc and Asroc. 

Procure;uent has also been completed on the Sparrow III missile 
system for, the Navy with the purchase made during FY 1964. With 
transfers of the missile from Navy stockpiles, the Air Force will have a 
full inveqtory of the air-to-air system. 

DEPARTMENT OF DEFENSE 
ExPENDITURES FOR GUIDED MISSILE PROCUREMENT, BY AGENCY 

Fiscal Years 1951 to Date 
(Millions of Dollars) 

Year.Ending 
TOTAL 

DEFENSE Air Force 
June30 DEPARTMENT I 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

1961 
1962 
1963 
1964 
1965.' 
1966" 

N.A.-Not availnhlP. 
FJ Estimate. 

$ 21 
169 
245 
417 
604 

1,005 
1,855 
2,434 
3,337 
3,027 

2,972 
3,442 
3,817 
3,577 
2,635 
2,311 

Source: DetlnrtmPnt of Tll'f~ns<•. 

$ 16 
66 

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

N.A. "" 
N.A. 
N.A. 
N.A. 

2,021 

1,922 
2,385 
2,676 
2,101 
1,590 
1,460 

Navy .Army 

$ 5 -
56 $ 46 

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

N.A. N.A. 
N.A. N.A. 
N.A. N.A. 
N.A. N.A. 
423 583 

493 557 
593 464 
718 423 
981 496 
772 273 
590 261 
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ABROSPACE FACTS AND FIGURES , 1965 

ROCKETS .A N D 111iSSILES I N DEVELOPMEN '.r OR PRODU CTIO N 

Propulsion 
Systems I Guidance 

Project Service Contractor Mfr. Type Mfr. Status 

SURFACE-TO-AIR 

AADS-70 Army Hughes & - - - Early develop· 
RCA ment 

ASMS Navy Raytheon - - - Early develop· 
ment 

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

Kearfott 
Chapparal Army Philco, - - - Early develop· 

Motorola ment 
Hawk Army Raytheon Aero jet Solid Raytheon Operational 
HIBEX Army Boeing Solid Early develop· 

ment 
Mauler Army General Lockheed Solid Hughes Deveiopment 

Dynamics 
Nike-Hercules Army Western Hercules Solid Western Operationa·t 

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 Resea rch 

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

McDonnell 
Tartar Navy General Aero jet Solid Raytheon Operational 

Dynamics 
Allegany Terrier Navy General Solid General Operational 

Dynamics Ballistic Lab. Dynamics 

I 

S. D. Hicks 
& Cameron ' 
Iron Works 

AIR-TO-AIR 

Falcon USAF Hughes Thiokol Solid Hughes Operat ional 
Genie MB-1 USAF Douglas Aero jet Solid Unguided Operational 
Phoenix USAF-Navy General Grumman & Solid Genera l Development 

Dynamics Hughes Precision 
Sidewinder USAF-Navy Philco & Navy Pro- Solid Philco & Op erational 

1-C Motorola pellant Plant Gen ~ ra l 
El , tric 

Sparrow Ill Navy Raytheon Aero jet Solid Raytheon Operational 
SRAM USAF Ear ly deve lop· 

ment 

( C on tinuecl on ?W J:t page ) 

t 
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:\IISSILE PROGRAMS 

ROCKETS AND 1\IISSILES IN DEVELOPME..'l"T OR PRODUCTION-Continued 

Propulsion 
Systems I Guidance 

Project Service Contractor Mfr. Type Mfr. Status 
SURFACE-TO-SURFACE 
ASBD Navy - - - - Study 
Atlas USAF General No. American Liquid GE & Amer- Operatiomrl 

Dynamics ican Bosch (Phasing out) 
Arm a 

pav,y Crockett Army ArmyWeap· - Solid - Operation~~'! 
ons Cmd. 

Honest John Army Douglas & Hercules Solid Unguided Operation II'! 
) Emerson Powder (Phasing Out) 

Electric 
~ance Army Chrysler & North Solid Systron· Study 

Ling-Temco- American Donner 

Little John 
Vought 

Hercules Unguided Operation II'! Army Emerson Solid 
MaceA-B USAF Martin Thiokol & Solid& Goodyear& Operation~~'! 

Genenrl Turbojet General 
Motors Motors 

MAW Army McDonnell, Thiokol Solid Sperry Rand Early develop-
Sperry Rand ment 

Minuteman USAF Boeing Aero jet Solid No. American Operation~~'! 
Thiokol 

Pershing Army Martin Thiokol Solid Bendix Operational 
Polaris Navy lockheed Aero jet Solid General Operational 

Electric, 
Hul!hes, 

Poseidon 
MIT 

Navy - - - - Early develop-
ment 

Sergeant Army Sperry Thiokol Solid Sperry Operational 
Shillelagh Army Ford/Aero- Amco Chem- Solid Clary, Operational 

nutronics leal & Pica- Whittaker 

Titan I 
.tinny Arsenal 

Operational USAF Martin Aero jet Liquid Bell Tele-
phone & (Phasing out) 

Titan II USAF Martin Aero jet liquid 
Sperry 

Operational General 

TOW 
Motors 

Army Hughes - Solid - Development 
(Continued on next page) 
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AEHOSPACE FACTS AN D FIGURES, l9G5 

RoCKETS AND M I SSILES I N DEVELOPJI[ENT OR PRODUCTION- Continued 

I Propulsion 

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

AIR· TO-SURFACE 

AT GAR USAF North Early develop· 
American ment 

Bullpup Navy-USAF Martin Thiokol Solid Maxson Operational 
Electronics 

DSM USAF Study 
Hound Dog USAF North Pratt & Turbojet No. American Operational 

American Whitney 
Shrike Navy Naval Ord- Solid Texas Operational 

nance Test Instruments 
Station 

Quail USAF McDonnell General Turbojet Guidance Operational 
(GAM-72) Electric Technology, 

Inc. 
Zuni Navy Naval Ord- Solid Unguided Operational 

na:nce Test 

SURFACE-TO-UNDERWATER 

Alpha 

I 
Navy I In-House I Honeywell 

Solid 1- \Operational 
As roc Navy Honeywell Solid General Operational 

Precision 

UNDERWATER-TO-UNDERWATER 

Sub roc Navy I Goodyear I Thiokol I Solid \ General Operationa I 
Precision 

So urce : Aeros pa ce Indu st r ies Assoc iation, ha sed on la test avai lable information. 
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I N TERCONT I NE N TAL BALLI STI CS ]\llJSSILES P RODUCED FOR THE Am FORCE 

Ca lenrln r Year 1961 to Date 

Yea r Ending 
Der·endwr 31 

1961 
1962 
1963 
1964 

W eapons Systems 
in Acquisition 

December 31 

4 
4 
2 
1 

Sn t11·ce : A it· Fo rce Systems Command . 1 9 64 " Annu a l R epo r t." 

Intercontin ental 
Ball isti c Missiles 

D elivered 

111 
186 
486 
405 



Space Programs 

'l'he expenditures for U . S. space programs by t he National Aero­
nautics and Space Administration, Department of Defense and other 
government agencies in creased signific 1tly during fi scal year 1965 and 
ar e estimated to rise even more during FY 1966. 

Space expenditures during FY 1965 by all agencies are estimated at 
$G.7 bil lion with i\ASA ~pending $4.9 billion. 'l'his compares with space 
expenditurE's of $6.0 billion by a ll agPncit•s in FY 19 6-J. and a n Pstimat t>d 
$7 billion in l<'Y 1966. Of t hese totals, the major part is for p roducts 
of the aerospace industry. 'l'h e r est is for construction of faci lities, 
administrative, and other costs. 

During a twelve-month period, 30 major space launches were con­
ducted , not including th e continuous seri es of unmanned payloads 
launched by the milita ry serviees. The initial manned orbital flight of 
th e two-ma n Gemini t•apsu]p ma rkP<1 th e r Psumpt ion of TT. S. mannPd 
spaeefl ights. R ema rkablr> close-up photogra phs of thrrr ar·t>as of th e lunar 
surfacp marke<l a highly surcrssful ronrlnsion to thr R.angr r p rogram, 
while , Marin er 3 t elr metr r'('(l baelc n tlnablt' clata abont t he Vt' tmsian 
atmosph ere. lVfarin er 4 , follo\\'ing a 7lj:! month jou rn r.v to l\l ars. 1s 
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AEROSPACE FAC'l' S AND FIGURES, 1965 

NATIONAL AERONAUTICS AND SPACE ADMI N I STRATION, E XPEN DITURES BY PROGRAM 

Fiscal Years, 1964 to D ate 
(Millions of Dollars) 

Year Ending J une 30 
Program 

1964 1965'" 1966E 

TOTAL $4,171 $4,900 $5,100 

Manned space fught . . .. . .. .. . . . 2,768 3,085 3,386 
Unmanned investigation in space . 641 693 703 
Meteorology, communications 

and other space applications . .. 112 no 107 
Other r esearch, technology, and 

supporting operations ... ... .. 650 1,012 904 

E Estimate. 
Sour ce: "The Budget of th e Uni ted States Government" (Annually ). 

scheduled to send back the first photographs of the Red Planet. The 
world's first commercial communications satellite, the synchr onous orbit 
E arly Bird, initiated the era of commer cial space communications. High­
lights of the year included : 

MARINER. On November 5, 1964, Mariner was launched by NASA 
on a space probe mission to study the planet Venus. It later su ccessfully 
transmitted data concerning the density, t emperature and pressures 
present in t he Venusian atmospher e. On November 28, 1964, Mariner 4 
was launched on a mission to photograph and televise pictures of the 
Martian surface. 

SYNCOM. On August 19, 1964, Syncom II was launch ed into syn­
chronous orbit (approximately 22,300 miles altitude) and active-r ep eat er 
type communications experiments were successfull y conducted. Later, 
the satellite was moved to another location over the P acific ocean where. 
at its synchronous alt itude, it was used to t elevision live pictures of the 
Olympic games in Tokyo. 

EXPLORER. Six more Explorer satellites were launched during the 
year, bringing th e total number of th ese scientific satellites to 26. Ex­
plorer 21 ( IMP B) was laun ched on October 3, 1964. to measure tl1e 
magnetic fields of the em·1l1. S ix days later, Explorer 22 (S -66 ), sent 
aloft to conduct ionosphel'i c r esear ch, successfully conducted t he first l 
experiment in space using a laser. On November 6, and again twice on 
November 21, J 964, E xplorers 23 , 24 and 25 were launched to stucl y 
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SPACE PROGRAMS 

micrometeoroids radiation and air density. Explorer 26, designed to 
' study energetic particles, was launched on December 21. All Explorers 

worked well within the planned parameters established by NASA. 
.. TIROS. NASA's attempt to provide optimum weather satellite cov­
erage of the surface of the earth continued with a launch of Tiros IX, 
the initial cartwheel weather satellite, on J anuary 22, 1965. This was the 
ninth successful weather satellite sent aloft in as many attempts. 

GEMINI. The three-orbit mission of GT-3 on lVIarch 23, 1965 marked 
not only the initial two-man orbital spaceflight successfully carried out 
by the United States, but also resulted in the first attempt by the free 
world to fly a spacecraft in orbit, successfully changing the orbital path 
of the spacecraft from an elliptical orbit to a circular one by use of small 
thrust rockets. ' 

SPACECRAFT IN ORBIT AS OF 1 APRIL 1965 

Country TOTAL 
Earth Space 
Orbit Probes 

To;rAL • •• ••••• •• • 0 151 138 13 

United States . .. .. . 125 118 7 
U.S.S.R. • 0 • • ••• • •• 22 16 6 
U.B./Canada ..... . 1 1 -
u.s.;u.K. .. . . . . . . . 2 2 -
U.S .~iitaly ... .. .. .. 1 1 -

Source: National Aeronautics and Space Administration, "Satellite Situation Report." 
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AEROSPACE FACTS AND FIGUHES, 1965 

CHRONOLOGY OF 1\IL~NNED SPACE FLIGHTS 

Launch Date Project Pilot 

Suborbital 

May 5, 1961 Mercury-Redstone 3 Alan Shepard 
July 21, 1961 Mercury-Redstone 4 Virgil Grissom 

Orbital 

April12, 1961 Vostok 1 Y uri Gagarin 
Aug 6, 1961 Vostok 2 Gherman Titov 
Feb 20, 1962 Mercury-Atlas 6 John Glenn 
May 24, 1962 Mercury-Atlas 7 Scott Carpenter 
Aug 11, 1962 Vostok 3 Andreyan Nikolayev 
Aug 12, 1962 Vostok 4 Pavel Popovich 
Oct 3, 1962 Mercury-Atlas 8 Walter Schirra 
May 15, 1963 Mercury-Atlas 9 Gordon Cooper 
June 14, 1963 Vostok V Valery Byovsky 
June 16, 1963 Vostok VI Miss Valentina 

Tereshkova 

Oct 12,1964 Voskhod I Vladim ir M. 
Komarov 

Konstautin 
Feoktistov 

Boris B. Yegorov 
Mar 18, 1965 Voskhod II Pavel Belyayev 

Alexei Leonov 
Mar 23,1965 GT-3 Virgil I. Grissom 

John W. Young 

Source: National Aeronautics a nd Space Administration. 
a Actu al number in doubt. 

I 

Nation 

USA 
USA 

USSR 
USSR 
USA 
USA 
USSR 
USSR 
USA 
USA 
USSR 
USSR 

USSR 

USSR 

USA 

Duration 

302 miles 
303 miles 

One Orbit 
17 Orbits 

3 Orbits 
3 Orbits 

64 Orbits 
48 Orbits 

6 Orbits 
22 Orbits 
81 Orbits 
48 Orbits 

16 Ol"IJit.· s 

a 

3 Orbit s 

RANGER. The most significant space launch and m1sswn from a 
standpoint of scientific accomplishment were the successful J '"rformances 
of Ranger VII, VIII and IX in photographing and telemetering tele­
vision pictures of the lunar surface. Ranger VII, launched July 28, 1964, 
transmitted over 4,000 photographs of the lunar surface during the 
terminal minutes of its 63-hour journey. Ranger VIII, launched Febru­
ary 17, added another 7,000 pictures of another lunar location and 
Ranger I X, launched March 21, 1965, concluded the program with still 
another successful lunar photographic mission. Scientists state that th e 
pictures obtained from Rangers VII, VIII and IX have advanced man's 
knowledge of the lunar surface by a factor of better than 1,000. 
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SP ACE PHOGIU1IS 

1\IlLlTAHY PROURA}lS. T he military services, primarily the Air 
Force, continued to launch uumanncd payloads during the year in t ests 
aimed at r esearch and deYelopment of spacecraft for observation from 
space, ear.ly warni ng, im;pe<:tion and detection. Prime launch vehicles 
for t hese tests continue to be t he T hor, t. IH' thrust augmented Thor and 
the Atlas standard spa r.e launch Yrhicl<'. .Multiple payloads continue 
to be launched on many military spacr missions. 

LA UNCI-I VE HI CJJES. Th e nr \\· ).!Pilf' ration of booster systems con­
tinued to be t.f'strcl during thr. y<'ar with three Centaur launches and 
three launches of t he Saturll l. ·while Centaur A C-3, laun ched March 2, 
1965, blew up on t he pad , the liquid hydrogen fueled Centaur stage was 
not at fault. Centaur A C-3, launched June 30, 1964, and Centaur AC-4 
launched D ecember 11, 1964, furth er proved th e f r asibiiity of liquid 
hydrogen upper stage booster technology. Saturn continued its uninter­
rupted string of successes, f eaturing th e SA-7 launch on September 18, 
1964 of th e Apollo boil erplate command modul e into earth orbit and the 
launch of th e P egasus met eoroid det ection satellite on February 16, 1965. 

NE\V PROGRAMS. 'l'he initial commercial communications satellite, 
which is operated by the Communications Satellite Corporation, was 
launched on April 6, 1965. This synchronous orbit satellite, Early Bird, 
provided both t elephone and t elevision communications of r emarkable 
quality. 

Year 

1957 
1958 
1959 
1960 
1961 

'1. 962 
1963 
1964 

TOTAL 

UNITED STATES SPACE LAUNCHI NGS 

1957 through 1963 

Earth Satellite Escape Payload 
Attempts ... Attempts 

Success Failure Success Failure 

- 1 - -
fi 8 - 4 
9 9 1 2 

16 12 1 2 
35 12 - 2 

54 12 4 1 
60 11 - -
69 8 4 -

248 73 10 11 

NOTE: ,j:nformation contained in thi s table is drawn from unclassifi ed sources . Numbers a re 
given in t erms of separate payloads placed in earth orbit, sent to the moon , or placed in solar 
orbit. 

Source : National Aeronautics a nd Space Council , "Report to the Congr ess from the President 
of th e United Sta tes , U nit ed States Ae ronouti cs and Space Activities. 1964." 
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AEROSPACE FACTS AND FIGURES, 1965 

CHRONOLOGY OF :li'UJOR UNITED S'r.ATES S.£:.ACE L~\UNCHINGS 
1961 to April 1965 

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 
April 25 
April 26 
May 8 

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 

Echo (test) 
Ranger III 
Tiros IV 
Friendship 7 

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

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 tef 
U. S./U. K. scientifi c earth satellite 
Launch vehicle test 

(Continued on next page) 



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 

Feb 14 
Mar 28 
April 2 
May 7 
May 15 

June 19 
June 27 

July 26 
Nov 27 
Nov 27 
Dec 19 
Dec 21 

1964 

J an 21 
Jan 25 
Jan 29 
Jan 30 
Mar 27 
Jan 21 
Jan 25 

SPACE PROGRAMS 

Cnn oxoLOG¥ OP MAJOR U)<ITED STATES SPACE 

LA VNCHINGS-Contin~tt ecl 

1961 to April1965 

Aurora 7 

Tiros V 
Telstar I 
E cho (test) 
Mariner I 
lVIariner 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 
E1GIJlorer XVIII 
Centaur II 
Explorer XIX 
Tiros VIII 

R elay II 
Echo II 
Saturn 
Ranger VI 
Ariel II 
Relay II 
Echo II 

•• 

Orbital manned Mercury ilight 
Carpenter ilight, 3 orbits 
Meteorological earth satellite 
Communications earth satellite 
Suborbital communications t- llst 
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 ilight, 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 
Ahnospheric 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 
Communications earth satellite 
Communications earth satellite 

(Continued on next page) 
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Jan 29 
Jan 30 
Mar 27 
April 8 
April 14 
May 28 
June 30 
July 28 
Aug 19 

Aug 25 
Aug 28 
Sept 4 
Sept 18 

Oct 3 

Oct 9 

Nov 5 
Nov 6 
Nov 21 
Nov 21 

Nov 28 
Dec 11 
Dec 15 
Dec 21 

1965 

J an 19 
J an 22 
F eb 3 
F eb 16 

F eb 17 
Mar 2 
Mar 21 
Mar 23 
April 6 

AEROSPACE FACTS AND F I GURES, 1965 

CHROl\OLOGY OF l\IA J OR U K ! 'f],;D S T ATES SPACE 

LA UN CHI XGS- C ont·inu eel 
1961 to April1965 

Saturn 
Ranger VJ 
Ariel II 
GT-1 
F ire 
Saturn SA-6 
Centaur AC-3 
Ranger VII 
Syncom III 

E xplorer XX 
Nimbus I 
OGO I 
Saturn SA-7 

Explorer XXI 
(IMPB) 

E xplorer XXII 
( S-66) 

Mariner III 
E xplor er XXIII 
E xplor er XXI V 
Explorer XXV 

Mariner I V 
Centaur AC-4 
San Marco 
Explorer XXVI 

GT-2 Gemini 
Til·os I X( I) 
OSO-B 
Saturn/ P eg.asus 

SA-9 
Ranger VIII 
Centaur A C-5 
Ranger I X 
Gemini GT-3 
Early Bird 

Launch vehicle testing 
Scientifi c luna r p robe 
U.S./U.K. scientifi c ea r th sa tellite 
F ull systems test 
RP-Pnt ry Px per inw nt 
Launch vehicle test 
Launch vehicle test 
Lunar photographic mission 
Synchronous COII1111Un ica tions 

satellite 
I onosp hcre s tudi es 
R&D wea ther satelli te 1 

' 

Geophysica l r esearch 
A polio boilerplate & launch lVehicle 

test 
Measurement of magnetic fi elds 

I onosp heric r esea r ch laser experi-
ment 

Venusian explor er 
l\'I icrosteroid study 
12 foot balloon 
Radiation ru1d air density exp en-

ments 
P hotograph Martian surface 
Launch vehicle test 
F ull systems orbital interface test 
E nerget ic parti cles 

Full systems suborbital test 
Initial cartwheel weather satellite 
Solar r esear ch 
Meteor oid detection 

Lunar photographic mission 
Vehicle test 
Lunar photographic mission 
Initial two-man orbital fl ight 
Initial commer cial communications 

satellite 

NOTE : This ch ronology of m a jor NASA space prog rams includes th e sue, essful, pa rtiall y sue· 
ces fu l, u nd u Bsuccessful la un ch ings of a ll vehicles larger th a n SO U ! in g r ockets. It d3es not 
includ e mil it a ry space progra ms, or lau n ch ings by th e mili ta ry " under NAS A rli r ect ion." 

Source: Nat ional Aeronau tics a nd Spa ce Adm inistration . 
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Year 
Ending 
June 30 

1955 
1956 
1957 
1958 
1959 

1960 
1961 
1962 
1963 
1964 

1965" 
1966E 

SPACE PHOGRAi\1:-3 

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 

L.960 401 518 
1,518 744 710 
2,418 1,257 1,029 
4,114 2,552 1,368 
5,970 4,171 1,564 

6,719 4,900 1,570 
6,958 5,100 1,610 

Other 

-
$ 12 

26 
24 
34 

41 
64 

132 
194 
235 

249 
248 

NOTE: Most of the activities of the National Aeronau t ics and Space Adm inistration are classified 
as Research and D evelopment. See chapter on Research and Development for add it ional tables. 

E E stim ate. 
• Includ es amounts fo r aircraft technology, amounting to $45 ·50 million per yea r in 1963 and 

thereafter. 
b This includes th e astronautics budget activity and other activities whi ch con tribute to 

the spa ce effort . 
Source : "The Budget of the United States Government" (Annunlly). 
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Year 

AEROSPACE FACTS AND FIGURES, 1965 

S ALES AND BACKLOG REPOR'rED BY MAJOR MANUFACTURERS OF 
SPACE VEHICLE SYSTEMS 

Calendar Years 1961 to Date 
(Millions of D ollars) 

N et Sales During Year Backlog, December 31 
Ending 

December Non- Non-
31 TOTAL Militarya milita r y TOTAL ~1ilitarya 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 
1964 2,222 732 1,490 1,611 391 1,220 

NOTE : Based on data from 67 companies engaged in the manufacture of aerospace products. 
a Data for m ilitary space vehicle systems exclude eng in es a nd propuls ion u nit s , those for 

nonmilitary space vehicle systems include engines and propuls ion units. For sales and backlog 
of military engines and propulsion uni ts, see chapter on mi ssiles , page 46. 

Source: Bureau of the Census, "Current Industrial Reports, Series lii37D" (Quarterly). 
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Year 
Ending 
June 30 

1959 
1960 
1961 
1962 
1963 

1964 
1965FJ 
1966FJ 

E Estimate . 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION, 
EXPENDITURES BY BUDGET F UNCTION 

Fiscal Years, 1959 t o D a t e 
(Millions of Dollars) 

TOTAL 
Research Construction 

and of 
ExPENDITURES D evelopment Facilities 

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

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

4,171 3,317 438 
4,900 3,782 524 
5,100 4,120 406 

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

Adminis-
t rative 

Operation s 

$ 87 
91 

159 
207 
416 

417 ' 
591 
571 



Research and 
Development 

Increased emphasis on r esearch and development in aerospace manu­
facturin g activi t ies continued durin !!· 1964. R&D is now an integral part 
of weapon and space systems acquisition f r om concept to deliver y of the 
operational hardware. In order to keep management techni ques equal 
to the task of directing t echnolog-y, new systems. 8uch as confi guration 
managrment, have been devised. Basicall.v. this is a method for defining 
hard·\\'are for con tracting and controlling subsequen t changes. 

During the ~rear , company-finan ced R&D expanded in scope as compe­
t it ion for contracts placed strong- demands on in-house techn ological 
capability. A major share of government-sponsored R&D is also con­
ducted by the ae rospace industr.v. 

The total r esearch and development effort of th e fed rral govemment 
has r eached a plateau at $15.5 billion . ·while expenditures doubled be­
tween FY 1960 and 1965, the in crPasP frolll 1864 to 1965 was only $680 
milli on ; for tl1 e next fis<'al year , th<' im•1·rasr is expected to slow down 
flll'th er to $90 million . 

'VVhil e t he D epa rtment of Defense spr ndin g- continnerl to acconn t for 
thr. major port ion of federal R&D expenditnrcs. DoD 's total R&D bndg-et 
of $7.!1 billion fo r FY 1%4 is f'st imatrcl to drop $300 milli on in FY 1965, 
ancl antif'ipatPd sprml in g- in FY 10fifi ll'ill be curtailed another $340 mil-
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lion . NASA budgeted $3.3 billion for R&D expenditures in FY 1964, 
with $3.8 billion estimated for FY 1965 and an estimate of $4.1 bi ll ion' 
for FY 1966. 

'l'otal NASA expenditures, including th e money for construction of 
facilities and for administrative operations, are expected to grow from' 
$4.2 billion in FY 1964 to $4.9 billion in FY 1965 and $5.1 bill ion in FY 
1966. 

R&D work by the aerospace industry continues to be t.:o ncentrated on 
projects for the Department of Defense and NASA. 

DOD spending for R&D breaks down into four basi c categoriPs. 
R esea1·ck This category, still en compassing both basic and appliPd 

study of advanced concepts and innovations with no direc t appl icabi li ty 
to specific projects, involves such areas as biosciPn ces, physi ral and natu ­
ral sciences, psycho-socio-Pconomic th eo ri Ps, nwdical scirncrs and matlw­
matics. 

E x plorator·y developments. This is the in itial basi c step of tlw R&D 
principle toward applicability of any one or a series of r esea r ch th rsisrs 
toward solution of a given military problrm area. This dors not. howrYr r . 
include any production of R&D hardware. Exampl es are: An11y. Prin­
ciples of mid-air missile interception, mathematical principl es for usr in 
tactical warfare study, rocket propellant studies, materials usage for 
armored vehicles, methods for utilization of n ew armament conce pts. 
Air Fo1·ce. Guidance system theories. re-en t ry con cepts, spa tial meclicinr 
techniqurs, I love] approaches to spaee reco nn a issa llt· r. llll ciPar dt"h·!'l ion , 
f'Ommu nicat ions. biollit·s , str uC't llral <l.1·11amies, r lrct ronic conntennrasurrs. 
H11d I he Manned Orbiting· J1aborator.v. N(I,VJI. 'rhr rompldr sprrtl'lnn 
of anti-submarine wa r·fare throrirs subjrctrcl to nrw appro;whrs. t rr·h­
niques, and methods within those terhniquPs. Arlt·n ·cd R esea rch PTn,P 
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ec fs Agency. D efiniti on studies of r e-entry th eory, multiple payloads, 
miss ile fligh t phenomena and basic warfare concepts. 

Advwnced D evelop111 euts. 'l'his category includes applied R&D theory 
that has bee n acln111ced to th e status of applicabili ty to experimental 
hardware. Examples of this in clude : r econnaissance aircraft and satel­
lites, Yarieties of anti-submarine warfare projects, underwater sub­
launched systems with long-range capabili t ies, limited warfare weapons, 
advanced strategic and tactical missiles, anti-tank concepts, new ground­
based communications and early ·warning systems and a. variety of air­
craft config urations. 

Eng1:neeri11g D evelopw en ts. When a proj ect r eaches the status wher e 
full development for service use has been defined , it has r eached the 
R esearch and D evelopment, Test and Evaluation status. In this cate­
gory, systems and partial subsystems a re put through exhaustiYe pro­
cedures to determin e optimum performance characteristics through tests 
on actual eng·ineering hardware. Examples of this are: 'l'he Nike-X 

Year 
Ending 
June 30 

1954 
1955 
1956 
1957 
1958 

1959 
1960 
1961 
1962 
196:1 

1964 
1965'"' 
1 96fi" 

FEDERAL EXPENDITURES FOR RESEARCH .AND DEVELOPMENT 

Fiscal Years, 1954 to Date 
(Millions of Dollars) 

National 
Department Aeronautics Atomic 

TOTAL of and Space Energy 
Defense Ad minis- 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 

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

10,373 6,812 1,251 1,284 
11,988 6,849 2,540 1,335 

H,674 7,516 4,171 1,503 
15,355 7,222 -l,flUO J,fiG9 
15,4-15 G,SSO 5,100 ] ,;) 57 

Other 

$ 188 
219 
262 
358 
433 

598 
697 
805 

1,026 
1,264 

1,484 
·1,6G-I 
1,90S 

NO'I'E : Includ es militnry personnel, procurement, ci vil fun ctions, nnd some ot.her items not 
in clud ed in other tables in thi s chapter. 

E Estimate. 
Source : "The Budget of the United Stntes Government" (Annually). 
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D EPARTMENT OF DEFENSE 

EXPEN DITURES FOR RESEARCH, DEVELOPl\IENT, TES'I' .AND EVALUATIO N ' 

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. 
1957 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 $1,89 
1962 6,319 3,493 1,364 1,280 181 
1963 6,376 3,301 1,429 1,355 291 
1964 7,022 :3,722 1,57S 1,3:3S :184 
1965" G,675 :1,350 1 ,450 1 ,-J.OO 475 
19f:i 6" fi ,::l70 :1,140 1,::l95 l ,::l7G 460 

NO'l' J•:: : For RDT &E expend it ures fo1· a irc ra ft. mi ss il es :uul nstronnuti cs nn ly , see page 62 . 
J~ m ergen cy fund of $ ~0 milli on fo r 1n66 not in clud ed. 

N.A.-Not avail able. 
F. E Rtim nte. 
• Adjusted to make data compar able to current appropriation s tructure. Does not include 

RDT&E expenditures from other appropriation s. 
Sources : D epa r tmen t of D efense, R eport " FAD 503, " 25 J nnunry l 9 f 
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family of anti-ICBM missiles, including the Sprint and H IBEX concepts 
of point-to-point high-acceleration missile interception, Lance, TOW, 
Mauler, and Shillelagh systems for anti-tank warfare, the "Eye" series 
of limited warfare weapons, the XB-70 mach 3 aircraft program, navi­
gation satellites, the Titan III booster system, military communications 
satellites, the Vela series of nuclear detection devices in space, on the 
surface and underground and large solid rocket propulsion. 

NASA programs still in R&D status include Apollo, Gemini, the 
orbiting geophysical and astronomical satellite series, weather satellites, 
Surveyor, Pioneer, Lunar Orbiter, planetary space pr obes (the Mariner 
series), major space booster programs such as SatuTn IB and V, Titan II, 
the thrust-augmented Thor and the Explorer series of scientific satellites. 

The Atomic Energy Commission's R&D program, as related to aero­
space, continued to emphasize work on Systems for Nuclear Auxiliary 
Power (SNAP), generation of electrical power by nuclear reaction, 
nuclear space launch vehicle propulsion concepts and missile propulsion 
theories. 

Year 
Ending 
June 30 

1960 
1961 
1962 
1963 
1964 

1965Fl 
1966E 

to: E stimate. 

DEPARTMENT OF DEFENSE 
EXPENDITURES FOR RESEARCH, DEVELOPMENT, TEST AND 

EVALUATION, BY FUNCTIONS 

Fiscal Years, 1960 to Date 
(Millions of Dollars) 

TOTAL, AEROSPACE 
ALL 

RDT&E 
FUNC- TOTAL Aircraft Missiles Astro-
TIONS nautics 

----
$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 
7,021 4,575 939 2,352 1,284 

6,700 4,100 902 

I 
2,058 1,140 

6,400 3,827 921 1,849 1,057 

Sotll·ce: D epn•·tme nt of D efense, R eport "FAD 50 3," 25 Jnnunry 1065. 

Other 

$1,507 
2,041 
2,169 
2,645 
2,446 

2,600 
2,573 
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Year 
Ending 

INDUSTRIAL RESEARCH AND DEVELOPMENT, ALL I NDUSTRIES 
AND THE AEROSPACE INDUSTRY 
CM-ENDAR YEARS 1956 '1'0 DATE 

(Millions of Dollars) 

AEROSPACE" 

TOTAL, 
RESEAJ1CH .AND Federal December 

31 
DEVELOPMENT Total Governmen t Company 

Funds Funds 

1956 $6,605 $2,138 N .A . N.A. 
1957 7,731 2,574 $2,275 $299 
1958 8,389 2,609 2,276 333 
1959 9,618 3,110 2,769 341 
1960 10,509 3,558 3,180 378 

1961 10,908 3,904 3,490 414 
i962 11,544 4,140 3,676 463 
1963. 12,723 4,835 4,371 46-1 

N. A.- Not ava ilable. 
a In clucles compan ies primarily engaged in the ntanufa cture of aircraft and }larts, SIC Cod e 

372, and the manufacture of ordnance and access ories, in cluding complete g u ided miss il es and 
space vehicles, SIC Code 19. 

b Preliminary . 
Source: National S c ien ce }, oundation. 

INDUSTRIAL RESEARCH AND DEVELOPMENT IN AEROSPACE, BY TYPE 
OF RESEARCH AND FuND SouRCE" 

Year 

1957 
1958 
1959 
1960 
1961 

1962 
1963c 

TOTAL 
AERO­
SPACE 

$2,574 
2,609 
3,110 
3,558 
3,904 

4,140 
4,835 

1958 to Date 
(Millions of Dollars) 

Applied Research and 
Development F u nds 

Total 

$2,549 
2,583 
3,078 
3,496 
3,864 

4,085 
4,775 

Federal 
Govern­

ment 

N.A. 
$2,266 

2,751 
3,148 
N.A. 

N.A. 

Com­
panyb 

N.A. 
$317 

327 
348 

N.A. 

K.A. 
N.A. 

Bas ic R esearch Funds 

Total 

$25 
26 
32 
62 
40 

55 
60 

Federal 
Govern­

ment 

N.A. 
$10 
18 
32 

b 

N .A. 
N.A. 

Com­
pany 

N .A. 
$16 
14 

• 30 
b 

N.A. 
N.A. N.A.I 

-------~------~~------~--------"-------~--------~------~--------
N.A.-Not avai lable. 
a Includ es companies primnrily eng ag-ed in t:h e manufacture of pi rcrnft nnd parts , STC Code 

3 7 2 , and th e manufactu1·e of ordna nce and acces c;o ri es, in cluding 1mplete g uided mi ss il es and 
space vehi cles, SI C Code 19. 
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b Rev ised source data for 1961 are not ava ilabl e. 
c P reliminary . 
Source : Nation al Sc ien ce Jroundat ion . 
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Exports 

For th e seventh tim e in th e past nine years, aeronautical products 
sold abroad exceeded the billion dollar mark and gains were r eg-ister ed 
in several key produd categories. Total aerospace exports amounted to 
$1 ,212,000,000. 

Among th e mo1·e significant increases in dollar values were passenger 
transports, utility aircraft, rotary wing and engine exports. 

For example, after a steady decline in dollar value of transport air­
craft sales since 1960, transactions in this product area showed an in­
cr ease of approximately $20 million during 196-1-. Small gain s wer e 
made in all three airfram e weight categories. 

Rotary wing aircraft sales, as r eported by the Census Bureau, in­
creased to $14.6 million, almost 50 per cent above 1963 exports, r epresent­
ing the highest level this segment of the export market has achieved 
since the end of ·world 1Nar II. 

Sales of utility ain·raft- categorized as all those utilized in fly ing 
activities under 3,000 pounds of airframe weight-were up to $33.3 mil­
l ion. Again , in creases w<•re scm·ed in both classifi cations, threr-place or 
less and four-place or more. 

Small rn gine sales also showed signifi cant in creases, both in total units 
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delivered and in dollar value of those deliveries. The former climbed 
from less than 1,300 units to n early 1,700 and dollar values moved up 
from $3.6 million to $5.3 million- the high est point since 1957. 

'rhe amount of U.S. aerospace goods and services acquired by foreign 
nations during 1964 \Vere actually higher than the $1.21 billion reported. 
For example, the statistics r eported her e exclude: 

• Aeronautical and space products furnished to foreign governments 
under Mutual Defense Assistance Programs (MDAP). 

• Space equipment supplied to foreign governments under th e cog­
nizance of the National Aeronautics and Space Administration. 

• Income acquired by aerospace compan ies abroad as a result of 
licensing agreements, investments in foreign manufacturing firms and 
earnings under technical assistance contracts. 

• Aerospace generated exports of such items as aircraft inner tubes 
and tires, airborne transmitters and transceivers, electronic det ection 
and navigational apparatus and aircraft type spark plugs. 

'fOTAL Year 
Ending AERO-

Dec 31 SPACE 

PRODUCTS 

1948 $ 153.6 
1949 283.0 
1950 242.4 
1951 301.4 
1952 603.2 

1953 880.6 
1954 618.9 
1955 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 
1964 1,212.4 

U. S. AEROSPACE EXPORTS 

Calendar Years 1948 to Da te 
(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 
9·3.0 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 
48{) .1 23.6 3.7 
266.4 27.5 4.4 
254.9 23.1 4.5 

191.0 26.9 3.G 
211.0 33 .3 5.3 

' 
Other and 

Under 
Rotal'Y Security 

Wing Restric-
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 1,008.~ 

14.6 948.2 

-Source : Bm·eau of the Census, "U. S . Exports of Domest ic & Foreign Merchandise. Hepr" 
FT 410" (Monthly). 
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Year 
End-
ing 
Dec 
31 

--
1948 
1949 
1950 
1951 
1952 

1953 
1954 
1955 
1956 
1957 

1958 
1959 
1960 
1961 
1962 

1963 
1964 

EXPORTS 

EXPORTS OF NEW PASSEKGER TRANSPORT AIRCRAFT 

Ca lenda r Years 1948 to Date 

TOTAL 
3,000-14,999 lbs 15,000-29,999 lbs 30,000 lbs & over 
airframe weight airframe weight airframe weight 

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

--
91 $37.4 34 $2.4 14 $4.2 43 $30.8 
51 22.2 16 1.3 25 7.6 10 13.4 
48 40.4 .( .4 15 6.6 29 33 .4 
26 13.2 13 1.1 1 a 12 12.1 
25 18.2 9 .6 1 .6 15 17.0 

87 79.2 17 1.3 13 7.5 57 87.0 
110 93.0 29 2.0 7 4.0 74 70.4 

95 81.2 39 2.5 5 2.4 51 76.3 
151 132.9 64 4.7 2 .8 85 124.4 
203 179.3 94 7.7 9 6.9 100 164.7 

127 146.4 36 3.5 9 5.6 82 137.3 
65 107.6 23 2.3 3 1.7 39 103.6 

159 480.1 57 6.7 10 9.1 92 464.3 
120 266.4 64 7.7 4 3.5 52 255.2 
172 254.9 120 11.1 2 2.7 50 241.1 

181 191.0 147 14.6 4 3.6 30 172.8 
225 211.1 188 22.1 5 7.0 32 182.0 

a Less than $500,000. 
Source: Bureau of the Cen s u s, ' 'C' . S. Exports of Domest ic & Foreign llferchnndise, Report 

PT 410" (Monthly). 



EXPOR'l'S o·E' NEw UTILl'l'Y, PEnSON~L, AND LIAISON PL~\NES 
UN DER 3000 PO UN DS AIRFRAME WEIGHT 

Ca lendm· Yea rs 1948 to Date 

T OTAL 3-Places or less 4-Places and over 

Year 
Ending 

Value Value Value Dec 31 Number (Millions) Number (Millions) Number (Millions) 

----
1948 935 $4.2 552 $1.5 383 $2 .7 
1949 510 2.8 235 .7 275 2.1 
1950 408 2.2 173 .5 235 1.7 
1951 540 3.7 237 1.0 303 2.7 
1952 815 5.6 551 3.1 264 2.5 

1953 776 5.4 370 1.5 406 3.9 
1954 529 4.5 223 1.1 . 306 3.4 
1955 ' 749 7.4 296 1.9 453 5.5 
1956 966 11.0 340 2.5 626 8.5 
1957 ' 1,086 13.1 368 2.5 718 10.6 

19_&,8 896 ' 12.1 268 2.2 628 9.9 
1959 1,033 14.5 394 3.6 639 10.9 
1960 1,528 23.6 374 3.0 1154 20.6 
1961 1,646 27.5 582 .4.3 1064 23.2 

~ 1962 1,458 23.1 431 3.8 1027 i9.3 

1963 1,583 26.9 484 5.7 1099 21.2 
1964 1,834 33.3 640 7.4 1194 25.9 

XOTE : T his tnhle exclud es li ght tran sports s uch ns the Aero Commander , Beech 1 8, Ctc. , which 
a re in clud ed in oth er tables in th is chapte r. -

S ource : Bu1·enu of the Census, "U . S . Exports o f D omestic & li'oreign :Merchandise, Report 
F'l' 4 10" (Mo n thly). 

E XPORTS OF LIGHT TR~NSPORTS AND UTILITY AIRCRAFT U NDER 20,000 POUNDS 
AIRFRAME WEIGHT BY SELECTED U. S .MANUFACTURERS 

Year Ending· 
December 31 

1960 
1961 
1962 
1963 
1964 

Calendar Years, 1960 to Date 

Number 

1,481 
1,583 
1,458 
1,579 
1,775 

Value 
(Thousands of Dollars) 

$27,312.6 
29,789.8 
30,938.7 
35,060.6 
44,118.4 

NOTE: Data hased on exports for Aero Commnnder, Beech, Cessna, and Piper of new civil 
aircraft under 20,000 pound s, empty a irframe weight. 

N OTE: This tahl e shows the ex ports of selected AlA memher compani es which sell hot.h uti lit.y 
a ir craft ( unrl er 3 ,000 lhs.) nnd li ght tnm sports (3, 000 lhs. to 20,oo r I>B . ) Whil e th i!y ex port 
fe wer a ircraft thnn nre sold by th e enti,·e uti li ty n. ircruft indu stry shO\\ 11 in th e table above. the " 
in clu s ion of th e li g ht trn s ports acco un ts £o1· the h ig he r val ue of the exports . 

Source : Aerospace Industri es Associa tion , company reports. 
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E XPORTS 

E XPORTS OF LIGHT T RANSPORTS .AN D U'l'l LI'rY AIRCRAFT, BY SELEarED 
U. S . l\IA:\ (1 FACTURERS, BY DESTDIATION, CALENDAR YEAR 1964 

Tota l a nd 
N umber 

Value 
D estin a tion (Thousands of Dollars ) 

TOTAL 1,775 $44,118.4 

Europe • •••••• •• 0. 0 • • • • 461 13,297.1 
Africa •••• •• •• • • 0 • • •• 0 . 239 5,036.7 
A sia •• • 0 • • • • • •• • • 0 0 0 • • 78 2,828.9 
Ocean ia . ... .. . . . ..... . . 232 3,732.1 
Canada •• • • ••••• •• • 0 0 0 . 189 3,568.6 
Latin America 0 . 0 •• •• 0. 0 547 15,107.9 
Not d is tribu ted by a r ea .. . 29 I 547.1 .. 

. . 

:'{QTE: Data based on ex po r·ts of ne w c iv il ai reraft under 20,0 00 poun-ls, empty a irframe w e ight. 
Source : Ae rospace .Ind ustri es Assoc iat ion , compa ny reports. 

MUTUAL SECU RIT Y PROGRAM, SHIPMENT OF M ILITARY AIRCRAFT 

1950 TO D ATE 

Y ear Tota l 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 
1961 483 427 56 
1962 358 341 17 
1963 456 439 17 
1964 622 511 111 

TOTAL" 
I 

17,018 
II 

15,070 1,948 

N OT E : The value of these ex port s are, w ith min or exceptions, exclud ed fro m the total nerospuce 
export.s shown on pnge 68. 

"October 6, 1949 to December 31, 1964 . 
So urce : D epurtm ent o f Defense. 



AEROSPACE FACTS AND FIGURES, 1965 

E XPORTS oF ROTARY W I NG .A.rRcRAFT, UsED, .AND O THER AIRCRAFT 

Calendar Years 1948 to Date 

Year 
Rotary Win~ Aircraft Used Aircraft Other 

Ending 
Dec 31 Number Value Number Value Number Value 

(Millions) (Millions) (Millions) 

1948 47 $1.9 202 $ .7 . . . . . ..... 
1949 31 1.2 262 .6 ..... . .... 
1950 38 .9 262 .9 ..... . .... 
1951 28 .9 300 .9 . . . . . ... . . 
1952 37 1.4 303 1.5 ..... . .... 
1953 98 4.9 416 1.5 . . . . . ..... 
1954 74 4.0 340 1.2 . . . . . ..... 
1955 66 4.2 800 37.1 4 0.01 
1956 55 3.7 534 22.7 1 0.002 
1957 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 
1964 123 14.6 389 28.2 6 0.17 

-

Source : Bureau of the Census, "U. S. E xports of Domestic & Foreign Merchandise, Report 
F T 410" (Monthly ) . 
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EXPORT~ 

U . S. ExPORTS OF NEw SMALL AIRCRAFT ENGINES" FOR CIVILIAN AIRCRAFT 

Calendar Years 1948 to Date 

Year Ending Number Value (Thousands of 
December 31 dollars) 

1948b 660 $326 
1949b 107 112 
1950 247 285 
1951 304 509 
1952 551 941 

1953 347 708 
1954 728 1,516 
1955 897 2,016 
1956 1,371 3,529 
1957 1,516 3,860 

1958 1,552 4,312 
1959 

.... 
948 2,448 

1960 1,464 3,716 
1961 1,575 4,399 
1962 1,819 4,510 

3,635 
1963 1,292 
1964 1,677 5,257 

• Under 400 h.p.; data for exports of •mr;lnes of 400 h.p. and over withh eld for "security 
reasons." 

• Under 250 hp. 
Source : Bureau of the Cen sus , "U. S. Exports of Domestic & Foreign Merchandise, Report 

FT 410" (Monthly) . 
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Year 
Ending 
Dec 31 

1955 
1956 
1957 
1958 
1959 

1960 
1961 
1962 
1963. 
1964 

AER.OSPACE FACTS AN D F I GUR.ES, 19G5 

TOTAL 

$32,096 
86,790 
52,671 
78,560 
68,066 

60,901 
151,667 
128,204 

95,290 
90,062 

U. S. AEROSPACE I MPORT S 

Calendar Years 1955 to Date 
(Thousands of Dollars ) 

Aircraft Aircraft• 
Engines 

$14,415 $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 4,675 
21,505 6,573 

a Aircraft in cludes n ew and u sed a irplanes, seaplanes, nnd amphibian s . 

Aircraft 
Parts, N.E .C. 

$16,416 
28,896 
35,556 
39,854 
44,283 

46,672 
51,361 
64,217 

I 

63,784 
61,984 I 

• D u e to a change in th e t ariff classifi cation s, import d a t a for a ircraft p a rts fo r Janu ary to 
Au gust, wh ich a moun ted to $47,061 ,000, a r e on a different b as is fr om th e data· fo r September 
to December , wh ich a mounted to $16,722 ,0 00 . : · 

Source : · B ureau of th e Cen su s , "U. S . Imports of Merchandi se f or Con sumpti on, R epor t 
FT llO, 125" (Mon thl y). 
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Manpower 

The aerospace industry experienced a decline of approximately 5 per 
eent during 1964 after a period of level employment in 1963. However, it 
r emained the nation's largest manufacturing employer with approxi­
mately 1,11 7,000 persons on its payrolls. Additionally, its workers repre­
sented 6.5 per cent of all manufacturing and 11.3 per cent of durable 
goods employees in t he United States. 

The total decline was about equally distributed between two general 
categories-salaried and production workers. The former includes scien­
tists, engineers, technicians and administratiYe personnel. Thus, for the 
first time in more than a decade, 1964 figures ~howed a r eduction -in this 
employment category. Despite this, the total remained more than 10,000 
above the level that had existed as recently as 1959. 

Indicative of the technological nature of the industry, however, is 
the fact that employment of scientists and engineers continued to in­
crease, although more slowly than in the past. At the close of 1964, more 
than 105,900 employees in this classification were on aerospace industry 
payrolls, sli ghtly more than the previous year. 

\¥ith the decline in total employment, aerospace payroll: in 1964 also 
were lower than during the previous 12 months. In 1964, $8.598 billion 
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was paid by the industry to all employees. A year earlier, this total \Yas 
$8.833 billion. Industry payrolls still represented 8.3 p er cent of the 
nation's total manufacturing payroll outlay. 

However, individual employees were receiving h igher pay. For 
example, average weekly earnings of all aircraft production workers 
reached a high of $125.36 in 1964, an increase of nearly $3.00. This trend 
was led by aircraft engines and parts employees who averaged $127.31. 

Hourly averages in aircraft plants also increased from an overall 
$2.95 in 1963 to $3.05 in 1964. Aircraft engines and parts workers 
received th e high est average wage at $3.09 per hou r . 

ESTIMATED AEROSPACE EMPLOYMENT, TOT.Ar. AND PRODUCTION WoRKERS 
Calendar Years 1959 to Date 

AIRCRAFT0 MISSILES AND SPACE1
' 

I , 
Monthly TOTAL 
Average AERO- TOTAL TOTAL Commu- 01'HER" 
for the SPACE (Includ- Propul- Missiles nication 
Year ing Pro- sion and Equip- I 

pulsion) Space ment• 

TOTAL EMPLOYMENT -
(Thousands) 

1959 1,128 707 128 342 106 79 
1960 1,074 638 124 356 118 80 
1961 1,096 557 121 421 165 118 -1962 1,177 458 116 562 174 157 
1963 1,174 446 116 578 185 150 
1964 1,117 426 109 543 16() 148 

PRODUCTION WORKERS 
(Thousands) 

1959 673 443 73 183 49 47 
1960 607 370 68 191 53 46 
1961 597 317 67 215 80 65 
1962 619 269 66 273 85 77 
1963 580 244 62 260 83 76 
1964 552 238 58 241 72 73 

a "Aircraft" includes employees in the a ircraft industry ( SIO 372) engaged in a ircraft, aircraft 
eng ine, propell ers, or parts production. 

• "Missil es and Space" includes employees in the aircr a ft, complete missile a nd space, and 
electr oni c industri es engaged in missile a nd space work. 

c " Communica tions equipment" includes employees in the electrical machinery industry (SIO 
3 6 ) engaged in miss ile a nd spa ce work. 

d " Other" includes employees in industry classifications (SIO) 28, ' >, 38, 73, 89 and others 
engaged in missile and spa ce w ork. 
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Sources : 
Bur eau of L abor S ta ti stics " Employment and Earnings." 
B ureau of Employment Security, "Missiles, Spacecraft and Aircraft" 
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MANPOWER 

RESEARCH .AND DEVELOP1.IENT-SCIE...'<TISTS .AND ENGINEERS­
TOTAL AND .AEROSPACE 

1957 to Date 

TOTAL 

As of 
S cientis ts and Aerospace .Aerospace 

Engineers Scientists and as a Per Cent of 
J a nuary in Industry Eng ineers Total 

1957 224,000 61,100 27.3 
1958 238,400 61,000 25.6 
1959 262,600 68,600 26.1 
1960 286,300 77,300 27.0 
1961 306,100 84,800 27.7 

1962 319,800 94,000 29.4 
1963 339,400 105,200 31.0 
1964>1 348,700 105,900 30.4 

NO'l'E : Sc ienti sts nnd eng in eers working less than full tim e hnve been included in terms of 
th eir full-tim e equivalent number. 

" Estimate . 
Source: National Science Foundation, ~<Revi ews of Data on Research and Development," 

December , 1 9 64. 
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Monthly 
Average 
for the 
Year 

1939 
1940 
1941 
1942 
1943 

1944 
1945 
1946 
1947 
1948 

1949 
1950 
1951 
1952 
1953 

1954 
1955 
}!.)56 
1957 
1958 

1959 
1960 
1961 
1962 
1963 

196-l-
196:5 

F eb. 

E Estimate. 

AEROSPACE FAC'l'S AND FIGURES, 1965 

EMPLOYMElNT IN THE AIRCRAPT AND PAR'rS I NDUSTRY 
Calendar Years 1939 to Date 

(Thousands of E mployees) 

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.fi 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 
635.2 332.0 200.7 

605.5 :117.S 189.0 

!590.6 ::no .9 
I 

181.2 

Other 
Aircraft 

Parts and 
Equipment 

6.8" 
15.4" 
37.2" 
90.1" 

148.t3" 

141:4" 
87.3" 
~8.4m 
30.7m 
::h.1m 

35.3" 
37.7" 
59.5" 
96.1" 

131.91ll 

- 134.71ll 
126.7"' 
148.0" 
163.6" 
150.8 

145.3 
121.3 
108.4 
103.9 
1 02 .G 

9S.7 

98.fi 

NOTE: The above fi g ures in clud e s ubstantial mi ss il e a nd s pacecraft employment in recent years 
T hey do not however, represent total aerospace employment. est im a -; for which appPnr in pre 
ceding tn.bles in thi s chnpte 1·. An estimated 18 0 ,000 empl oyees in th ·· a irc ra ft and pa rts indu s try 
wo rk ed on mi ss il es and s pa ccraft in 1964. 

Source : B ureau of Lnhor Statistics, ''Employment and Earn in g-s." ('l\1on th ly) . 
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hlAKPOWER 

P RODUCTIOK 'WoRKERS I K THE AIRCR AFT AND PARTS I N DUSTRY 

1939 to Date 
(Thousands of Production Workers) 

Monthly Aircraft Other 
Average 

TOTAL Aircraft Engines ·A i'rcr~·f-t 
for the (Airframes) and Parts and 
Year Parts Equipment 

1939 49.6 34.8 9.5 5.38 

1940 118.0 79.2 26.5 12.38 

1941 278.3 183.8 65.0 29.58 

1942 674.8 433.9 168.3 72.68 

1943 1,090.5 692.1 278.8 119.68 

1944 1,016.0 616.3 290.3 109.4" 
1945 591.0 360 .5 164.9 65.611: 
1946 167.5 113.1 34.0 20.4" 
1947 176.7 117.4 36.5 22.8" 
:!.948 175.2 117.4 34.9 22.9" 

1949 196.6 132.2 38.6 25.811 

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 
i962 L. 350.6 175.9 108.7 65.9 
1963 348.4 174.8 107.2 66.4 

1964 338.4 175.0 99.1 64.3 
1965 

Feb. 330.8 169.4 96.2 65.2 

" Elstimnte. 
NOTE: The above figures include substantial miss ile and spacecraft employment in recent yea rs. 

They do not however, represent total aerospace employment. estimates for which appear in pre ­
ceding tnhl es in thi s chapt er. An estimated l 00,000 production workers in the nircnt.ft nnd part s 
inclustry worked on mi ss il es nnd spacecraft in 196t1. 

Source: B urea u of Labor Statistics. "Employment and Earnings ," (Mo nthly). 

79 



AEROSPACE FACTS AND FIGURES, 1965 

AVERAGE HOURLY EARNINGS IN AIRCRAFT AND PARTS PLANTS 
1939 to Date 

(Includes Overtime Premiums} 

Monthly Aircraft Other 
Average TOTAL Aircraft Engines Aircraft 
for the (Airframes) and Parts and 
Year Parts Equipmeut 

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. 

I 
' 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 3.05 3.05 :1.09 2.99 
1965 

Feb. 3.11 3.12 3.14 3.03 

NOTEJ: T he produ ct ion workers survey ed include substantial mi ssile and spacecraft employment. 
S'•e NOTE page 79. 

N .A.-Not available. 
!';oUJ·ce : Burea u of Labor Sta ti stics. '·Employment a nd Earn in gs, " ( Monthly). 
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MANPOWER 

AVERAGE 1\~EEKLY E,\RXINGS I N AIRCRAFT AKD PARTS PLAKTS 

1939 to D3te 
(Includes Overtime Premiums) 

Monthly Aircr3ft Other 
Average 

TOL\L 
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 110.43 110.03 112.20 109.30 
1961 114.68 114.26 116.62 113.40 
1962 11'9 .97 119.97 120.77 118.72 
1963 122.43 121.84 123.49 122.67 

1964 125.36 123.53 127.31 126.78 
1965 

F eb. 128.13 126.05 131.25 128.17 

NOTE : The product.ion work ers surveyed in clud e substantial mi ss ile and spa cecraft employment. 
S ee NO'I'F. page 79. 

N.A.- Not nvni lnble . 
Source: Burenu of Labor Stati sti cs, ''Employment and Earn ings." (:Monthl y ) . 
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Year 
End-
ing 

Dec.31 

---

1958 
1959 
1960 
1961 
1962 

1963 
1964 

AEROSPACE FACTS AKD FIGURES, 1965 

L ABOR 'ru RNOVER. R L\TEs I N THE AERosPAcE I N DUSTRY 

Calendar Years 1958 to Date 
(Bates p er 100 Employees p er Year) 

-
Ai1·craft 

Complete Other 
Missiles Engines Parts 

and T O'J'AL Airframes and and 
Spacecraft Parts Equipment 

Sepa- Sepa- Sepa- Sepa- Sepa-
A cces- ra- Acces- ra- Acces- ra- Acces- ra- Acces- ra-
sions tions sions tions sions tions sions tions sions tions . 
--- - - - - - - --- --------- - --------

58.1 26.0 28.3 33.3 26.9 29.8 27.8 35.0 33.8 42.0 
48.9 29 .2 27.4 37.9 22.4 36.5 29.1 35.0 39.4 45.0 
32.3 30.9 28.6 39.2 23.4 33.8 35.1 39.5 34.3 53.9 
37.0 27.2 32.6 30.9 31.3 29.3 28.9 24.8 43.2 L14.9 
37.2 31.6 35.2 31.3 32.9 29.0 30.5 23.9 49.3 47.9 

I 

29.9 31.5 28.9 

I 
29.4 28 .6 27.9 2L1.3 

I 
25.0 39.5 42.9 

23.5 39.1 24.7 31 .0 23.0 28.9 20.2 28 .0 38.6 42.9 

Source: B ureau of Labor Statisti cs, "Employment an d E arnings," (Monthly). 
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AVERAGE EMPLOYMENT lN 'rHE AmCRAFT AND P ARTS I N DUSTRY 
BY GEOG!l .\Pli! C,\ L DI VISIOX ,\XD SELECTE D STATES-1058 TO DATE" 

Geographical 
Di,·i ious and 105i3 1959 1960 1961 1962 1963 

Selected S tates - --

'TOTAL ... ..... . .. 782,057 754,533 668,914 625,095° 633,024° 633,875° 

New England . ... ... 76,5 9:2 71,462 71,313 75,346 76,762 77 ,531 

Massachusetts . .. .. 0,16 1 9,180 8,546 9,493 9,023 9,407 

Connecticut .... . . . 65,037 60,865 61,291 64,012 65,693 66,33 

1\Ic., N .H., Vt., R.I. 2,394 1,417 1,476 1,841 2,046 1,7 6 

fidd le A tlantic ...... 82,728 74,201 71,554 71 ,321 74,476 82,771 

New York ..... ... 54,400 48,282 45,159 44,168 44,034 50,64± 

New J ersey . . .. ... 16,675 15,445 15,458 14,946 16,017 14,848 

Pennsylvania •• 0 •• 11,653 10,474 10,937 12,207 14,425 17,279 

East North Centra l .. 103,660 94,851 77,846 69,932 70,107 69,023 

Ohio 58,353 60,217 49,997 41 ,722 39,893 39;724 

Indian~· : : : : : : : : : : 25,508 22,556 18,124 17,821 18,592 19,677 

Illinois . . . .. .... . . 10,855 5,271 4,304 4,896 6,100 4,11 0 

Mich., W ise ... .... 8,944 6,807 5,421 5,493 5,522 5 ,51~ 

IV est North Central .. 74,867 69,306 62,197 57,311 60,047 63,029 

Missouri 0 0 •••• ••• 31,79(> 30,149 27,420 24,026 27,153 33,449 

Kansas 40,710 37,269 33 ,193 31,177 31,805 28,840 

Minn., I~~~:: N.D.: 
S.D., Neb . . ..... 2,364 1,888 1,584 2,108 1,089 740 

South Atlantic . . .... 49,734 49,38 0 40,616 31,072 34,551 36,265 

Ma ryland 0 . 0. 0 ••• 26,822 23,820 16,228 3,668 3,640 3,094 

D el., D.C., Va. , 
W.Vn ., K .C., S .C. 590 571 497 4.539 1,210 1,84:2 

Georgia .. . . ...... 22,322 24,98? 23,891 11,288 14,396 17,064 

F lorida • • •• • 0 • • 0. 

13,593 15,305 14,265 

East South Centra l . . 0,785 8,509 5,303 5,031 7.4!J8 8,561 

Alabama 0 0 • •• •• 0 0 } 5,303 { 4,10~ 7,435 7,435 

Ky., Tenn., Miss ... 
!J,785 8,509 9:?9 1,094 1.1 26 

IV est South Central . . 60,756 52,267 44,724 43,468 41,237 6,045 

Texas • • •••• 0 • ••• } 60,756 44,724 } 39,051 36,158 40,310 

Ark ., La., Okla . . .. 
52,267 4,417 5,079 34.~ 65 

1\{oun tain ... ... .. .. . 16,052 22,196 27,211 17,664 21,956 20,926 

A rizona . .. ... .. •• 5,756 6,1 92 14,164 5,167 5,451 5 , ::? 5~ 

Utah• .. ... .... ' li. 0. 0 
• 0. 

0 0 0 

8,661! 11,695 12,04 7 

Mont., Ida ho, \Vyo., 
Colo., N.Mex., 3,834 4,810 3 ,6 ~ 7 

Nev. ••• 0 0 ••• 0 0 
10,~96 16,004 13,047 

Pacific . . . . . . .. . .. . . 307,883 312,361 268,150 253,916 246,349 235 ,459 

California .. . .. . .. 240,907 244.670 209,830 191 ,050 172,413 170,63 4 

Washington'' 0 0 0 
0 0 0 

. .. 62,252 73,326 64,204 
• • •• 0 

Ore., Alaska, 58,320" 614 610 621 
Hawaii ... .. .. . 66,886 67,691 

" 
N01' E : Corres ponding dnln for t il e ycnrs s•u co 1!H 7 mn y be foun<l 111 Ae1ospn ce F ncts nnd 

Fig ures, " earli er editions . · 1 ·1 · · d t 1 
cJ '!'he di fference between these totn ls and emplo yment totals appen nng e se\\· 1et e .nt e ue o tee l· 

ni cnl differen ces in methodologies. of B .E . ~ .• B.L.s .• . nnd, C~n~us . nne! d~ .'!ot ser.l ~tiSly affect ~t~P 
u sab1hty of the dnta . Th e defimt 10 n used IS th e n nr1 ow nn c1aft mdnst1y defiDitiOn (SI C 3 1~) 
whi ch if' n n. 1Tower than th e definiti on of .. aero spa ce" used 111 some other tables. 

• Includes Puerto l~ i co . . • Until 1961, U tah was included with Montana, Idaho, 'Vyommg, Colorado, New Mexico, and 

Nevadn. 
d Until 1 961, Washington was included with Oregon, Alaska ,_ and Hawaii. 
Source : D epartm ent of Labor, Bureau of Employmen t Secunty. 
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WoRK STOPPAGES I N T H E AmciL>~. F'r AN D PAwrs l KDUSTRY 

Calendar Years 1927 to Date 

Year Number of Man-Days 
Ending Number of Strikes Workers I nvolved I dle in Year 

December 31 

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 NA. 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 1 2,4H~ 
1943 60 52,481 130 ,112 

I 

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 35,000 > 

1962 19 23,000 555,000 
1963 12 7,510 53,700 

- --
N.A.-Not available. 
NOTE : Th e "aircraft and pa rts indu stry" to wh ich thi s tahle appl i• in clud es substa ntial mi ss il e 

and spacecraft employm ent . I t re presents approx imntely 60 l) e r Ct of tota l nc t'os pa cc e mploy-
ment .. 

Source : D epartment of L abor, B ureo ll of Labor Stati s ti cs, Divis ion of \~' a ges and In:I ustrinl 
R elat ion s. 
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Finance 
\.... 

Earnings of aerospace companies, as a p er centage of sales, remained 
a t th eir traditional low, but showed a slight increase from 2.3 per cent 
during 1963 to 2.6 per cent in 1964. This compares with an all manu­
facturing average of 5.2 per cent. 

The incr ease "·as largely due to a Department of Defense policy and 
assisted by the cost r eduction programs within individual companies. 
The 1964 :financial data reflect the first full year of operation under the 
DoD poli cy. 

L ate in 1963, the Armed Services Procurement Regulation (ASPR) 
was r evised to r e ect DoD's new profit approach for industry : 

"It is the policy of the Department of Defense to utilize profit to 
stimulate pfficient contract performance. Pro:flt generally is the basic 
motive of business enterprise. The government and defense contractors 
should be concerned with harnessing this motive to work for more effec­
tive and economical contract p erformance. Negotiation of very low 
profits, th e use of historical averages or the automatic application of a 
predetermined percentage of the t otal estimated cost of a product, does 
not provide the motivation to accomplish much performance. Further­
more, low average profit rates on defense contracts overall are detrimental 
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to the public interest. Effective national defense in a free enterprise 
economy r equires that the best industrial capabilities be a ttraded to 
d efense contracts. These capabilities will be driven a way from th e defe nse 
market if defense contracts a re characterized b.r low profit opportuni t irs ." 

Cost r eduction efforts enter into every facet of ae rospace lila n ufa r ­
turing, from concept and design to t est a nd production . 'l' he effort ex­

t ends into th e plants of thousand s of subcontractors, suppliers and YeJJ­
dors th at furnish subsystems, materials a nd se rvices t o th ese major 
contractors. AIA member companies accomplished sa Yin gs of il ea rJ,,· a 
billion dollars during a period ending in mid-1964. 

D espite the fact that the aerospace industry sells approximately 85 
p er cent of its products and services to govemmcnt customers, it is a 
highly competitive, free enterprise industry. This fador is clearly ' 
reflect ed in its financial r eporting for the year. , 

For example, a high per centage of net profit is retained in the indus­
try and r einvested. 'l'o stay competitive, new capital is a constant ·e­
quirement and, to remain a free enterprise, ability to obta in fin a ncin g 

I 

in the open market, from other than the government, is essential. 
The combination of the industry's consistently low eaming rate and 

these heavy demands for capital and for corporate fundin g bf advan cc~l 
r esearch continue to pose problems for th e aerospace industry . 

C o :MPOSI'riO N OF C u RREN T A s s E'l'S1 1956 T O D Nr E , 50 AERO S P ACE Co:..r PA).' JES 

(in Per Cent of Total) 

I Total 
Year Current Cash and Inventories Rccei va bles Miscella neom 

Assets Securities 

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 U:> 
1962 100.0 7.2 58.4 32.3 2.1 
1963 100.0 7.4 61.2 28.7 2.7 
1964 100.0 7.8 62.0 27.1 3.1 

NO'l'E: I nclud es co mpanies classifi ed in ind ustry g roup 3 72 w hich fi led r eports wi1h th e SN·Lfrh ­
t i·es a nd Exch a.n ~~e Comm iss ien . 

- Sou rce: .Sec uriti es & l.!: xch a nge Commi ss i o n-Fetl e1~a 1 Tra Uc Commiss ion , ''Quarte rl y Fin an c ial 
Rep01·t for iYian u fnctu rin g Corpo rati on s ." 
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BALA::\ C E S H EET co ~IPAIH SO::->S, 50 AEHOSPACE Co::.rP~KIES 

1959 to Date 
( l\fillions of Dollars) 

1959 1960 1961 1962 1963 1964 

Asse ts : 
Current Assets 

Cash .. . .. .. .... . . ...... . $ 358 iJ 36:-! $ 417 $ 395 $ 435 $ 415 
U.S. Govern ment S ecurities 91 102 58 46 39 74 

------ - -----
Total Cash anr1 U. S. 

Govt. Securities .... . . $ 449 $ 465 $ 475 $ 441 $ 474 $ 489 
Receivables (total) . . . ... . 1,658 1,718 1,906 1.981 1,847 1,695 
Inventories (g ross) . . .... . :-!.4-10 3,"1:2.'1 3,470 .) ,580 3,936 3·876 
Other current assets .... . . 104 82 112 133 174 193 

- - - --- --- --- ---· 
Total Current Assets ... . $5,651 $.'1,600 $5,963 $6,135 $6,431 $6,253 

Total Net Plant ... . .. . .... . 1,092 1,1 f) !) 1,420 1,509 1,575 1,591 
Other Non-Current Assets . . . 164 229 305 257 278 341 

Tota l Assets . . . . . . . . . . . . . . . il6,906 $7,113 $7,688 $7,901 $8,284 $8,185 
---- - ----------- --- --- ------ ---
Liabilit ies: 

Current Liabilities 
Short term loans .. .. ..... 718 745 700 698 461 388 
Advances by U.S. Govt. . .. 1,409 1,346 1,30R 1,338 1,674 1,725 
Trade accounts and 

notes payable .. ... . .... 1,001 955 1,005 1,037 1,072 928 
Federal income taxes 

accrued •••• 0 •• •• •• •• • • 196 165 186 265 255 239 
Instalments due on long 

term debt • 0 0 •• 0 ••• • • 0 . 37 25 2:1 32 28 38 
Other current liabilities . . . 538 654 822 769 756 770 

--- --- - -- --- - - - - -
Total current liabilities .. $3,899 $3,890 $4,045 $4,139 $4,2'16 $4,038 

Long Term Debt . . .... .... . 541 645 ROG 783 835 816 
Other Non-Current Liabilities 20 32 28 37 42 47 

--- - -- --- --- - - - - --
Tot a I Liabilities . .. ..... . . .. $4,460 $4,567 $4,870 $4,959 $5,123 $4,951 

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

Stockholder's Equity: .... 
Capital Stock ..... .. . . . ... . 977 1,154 1,291 1,318 1,354 1,339 
Earned Surplus and Reserves 1,468 1,394 1,517 1,625 1,808 1,895 

T otal Net Worth . . ... ... . $2,445 $2,548 $2,808 $2,943 $3,162 $3,23-± 
- --------- ------ --- ------ - - ---

Total Liabilities and Stock-
holders' Equity . . . . . . . . . . $6,906 $7,113 $7,68R $7,901 $8,284 $8,185 

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

Net Working Capital ...... . .. $1,752 $1,800 I $1,018 $1,996 $2,185 $2,166 

NOTE: l nclud cs companies classifiecl in indu stry group 372 which fil ed I"eports w ith the Securi­
ti es and Exchange Commiss ion . 

Source : Securities & E xchange Commiss ion- Federal 'rrnde Comm iss ion , "Quarterly F in ancial 
R 0port for Man u facturing Corporat ions." 
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AEROSPACE F ACTS AND FIGURES, 1965 

NET PROFIT AFTER TAXES, 1964 
(as a Per Cent of Sales) 

5.2% 
5.4% 

All Manufacturing Nondurable Goods 
Corporations Manufacturers 

5.1% 

Durable Goods 
Manufacturers 

2.6% 

Aerospace 
Manufacturers 

Source: Net profi t as a Per Cent of Sales for Manu facturin g- Corpo ra tion s, Page 17 . 



FINANCE 

I NCOME ACCOUNTS, 50 A E RO S PACE COM P ANIES 

1958 to Date 
(Millions of Dollars ) 

I I 

I 
1958 1959 1960 1961 1962 

Net Sales . . . ....... . I 12,575 $12,488 $12,974 $13,954 $15,206 

Net Profit from 
Operations • •• • 0 • • 664 451 386 570 739 

Total Incom e before 
F ederal Income 
Taxes . .. . . . . . .. .. 636 411 333 521 682 

Provision for F ederal 
I ncome Taxes . .. .. 329 215 148 264 322 

Net Profit after Taxes 307 196 185 257 360 

Net Profit Retained 
in Business . . .. ... 42 18 20 371 58 

1963 1964 

$15,313 $15,403 

695 756 

665 748 

316 351 

350 395 

54 60 

NOTE: Does n o t include d a ta fo r com pan ies whi ch produ ce aerospace produ cts but ar e classified 
in industri es othe r than industry g rou p 3 72. 

Source : Securities & E x change Commiss ion- Feder a l Tra de Commiss ion, " Quar terly Financi al 
Report for Manufacturing Cor porations ." 

Year 

1956 
1957 
1958 
1959 
1960 

1961 
1962 
1963 
1964 

FI N ANC IA L R ATIOS, 50 AEROSPACE C01IP.ANIE S 

1956 to Date 

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

of Total I ncome 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 
46.9 2.6 

NOTE : D oes not in clud e data fo r co mpanies which produ ce a erospace products but are classified 
in indu stries ot her thnn iudu s try g- ro up 372. 

Source : S ecurities & Exchange Comm ission- Federal Trade Comm ission , "Q uarte rly P in nncinl 
Report for 1\fnn u fnctu rin g Corporations ." 
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MAJOR D EFENSE CONTRACTORS 
Listed by rank according to net Yalue of military prin1c 

contracts awarded, 1!)50-196± 
(Millions of Dollars) 

July 1, 
1950 

Company to 
J une 30 , 

1964 

u.S. T01'AL, 
1 $3 ~6.911.6 A LL CON'rRACTS 

Boeing ..... .. . .. ... $ 16,379.7 
General Dynamics ... 1±,490.1 
Lockheed .. .. . . .. . .. 1~,3 79.7 
General Electric ... .. 12,087.1 
North American . . . . 11,565.9 
Uni ted Aircraf t . . . . . 10,017.1 
General Motors .. . .. 9,365.2 
Douglas ... . . . ..... . 7,374.4 
Ameri can Telephone 

and Telegraph . . .. 6,932.3 
Martin Marietta .. . . 5,950.4 
McDonnell • • • 0 0 . 0 • • 4,829.8 
Sperry Rand .. . .... 4,470.5 
Republic ... . ... . ... 4,224.2 
Hughes •• • •• • • •• • • 0 3,597.6 
Grumma n • • • • 0 ••• • • 3,516.3 
Bendix •... .. .. •• 0 . 3,512.8 
Cmtiss-Wright . .... . 3,320.6 
Westinghouse Electric 3,310.3 
Radio Corp. of 

America •••••• 0 • • 3,295 .0 
Raytheon . .. ... . .. . 2,984.0 
International Busi-

ness Machin es . .... 2,928.6 
General 'rire & Rubber 2,568.3 
N orthrop . . .. .... . . 2,556 .1 
Avco . ... . . . ... ... . 2,453 .7 
T extron ••• •• • ••• 0 •• ] ,428.7 
Thiokol ..... .. . . . .. 1,20G.4 
Ling-Temco-Vought 811.5 

N.A.- Not available. 
a l!ls timated a t $193.3 billion. 
Sources : 

July 1, Ju ly 1, 
1963 1962 
to to 

June 30, Jm1e 30, 
1964 1963 

1 s~5 ,16:u I s~5,8 J 4 . o 

8 1,365.2 $1,356.3 
986.7 1,033.2 

1,455.4 1,517.0 
892.6 1,021.2 

1,019.5 1,062.4 
625.4 529.9 
255 .8 444.0 
203.2 361.1 

6:35.6 578 .6 
476.4 766.8 

1,157.4 497. 0 
373.9 445.5 

66.9 196.8 
288.7 312.9 
395.6 390.5 
257.4 290.3 
51.2 98.4 

236.9 322.6 

233.6 328.6 
253.0 . 294.9 

3 3~.4 203.3 
364.4 424.6 
164.9 222.9 
278 .7 253.1 
216.3 151.2 
253.6 238.6 
247.5 205 .9 

July 1, July 1, 
1961 1960 

to to 
June 30, June 30, 

1962 1961 

$~5,388.± 8~2.693.1 1 

$1,132.8 $ 919.8 
1,196.6 1,9 ~0. 1 
1,419.3 1,175.2 

975 .9 874.6 
1,032.5 1,197.4 

662 .7 625.5 
449.0 28 1.8 
365.6 307.4 

467.7 550.6 
802 .7 691.8 
310.9 219.9 
465.6 408.0 
332.8 295.7 
243.2 331.2 -
303.6 238.0 
285.9 266 .8 
144.6 69.8 
246.0 307.7 

339.6 392.3 
406.6 304.9 

155.5 333.0 
366.1 290.2 
152.5 155.6 

323.3 1 251.6 
117.4 65.8 
178.3 210.0 
133.4 I 46.8 

\ \" oriel 
War 
II" 
(Per 

Cent ) 

100.0 % 

1.5 
N.A. 

1.9 
1.9 
1.6 
2.2 
7.9 
2.5 

1.5 
1.:3 

N.A. 
0.9 
0.7 

N .A_ 
0.8 
1.1 
4.1 
0.8 

0.3 
N.A. -

N.A. 
N .A. 

0.1 
0.6 
0.7 

N.A . 
N .A. 

1950 to Date: Departm en t of Defen se. "100 Compan ies and the ir Subs idia r y Corporations 
Li ~fPfl According to Net Va lu e of :Mili ta ry Prime Contract Awa.L·d s" (Annually). ~ 

\\'orl<l War II: War Production Bonrd. 

90 

• 



PI.\'ANCE 

M AJO R NATIONATJ AEnONAUTJCs AND SPACE ADMI N JSTRATJO ::-< C o NTRACTORs 

(Lis ted by r nnk acco rding to net va lue of NASA prime contracts 
a warded, J uly 1. 1960-J une 30, 1964) 

(lVIillions of Dollars ) 

J uly 1, J uly 1, July 1, J uly 1, J uly 1, 
1960 1963 1962 1961 1960 

CmrPANY to to to to 
J un e30, June30, June 30, June 30, June 30, 

196-1 1964 1963 1962 1961 

U. S . '1\ Yt' AL . ALL C'O:\ T HAC'l'S $1,259.6 $3,521.1 $2,261.6 $1,053.6 $423.3 

Xu rth .Am c ri ca n .... . . . . ... $1,711.1 $ 917.2 525.8 199.1 75.0 
McDonnell .. ..... . . . . . .. . . 511.0 267.6 193.1 68.5 41.8 
Douglas . .. . . . .. . . . . .. . .. . 509.9 250.3 160.5 68.4 30.7 
i\ t•ro.iPt C:encra l •• • 0 0 • • • • • • 369.0 135.8 160.5 66.4 6.3 
Bo<' ing 313.7 197.1 101.0 15.6 a 

• •••••• 0 •• •••• • • • •• 

C: !•ncral Dyna1 ni cs ...... . . . . 281.3 148.2 103.1 27.9 2.1 
C: ru 111111 a n ••••••• • • • • •• •• 0. 2-±0.4 156.4 48.2 24.6 11.Z 
C: t•ncra l E lt•(·t ri •· •• 0 • • • • • • • • 228.8 143.6 53.0 23.0 9.Z 
Ch ry:; lu • • • • •• • • • 0 • • • •• • 0 . 219.0 99.'1 75.4 31.3 12.9 
Tn tl' rn ati o n :-~ 1 B usiness 

:\ Iachines . ... . ... . ... .. . 13-±.3 85.6 36.1 12.6 . 
Hadio C01-p. of A niPrira .. . . 120.8 49.8 42.2 20.2 8.6 
U ni tPd Ai rcraft .. . ...... .. . 119.7 36.7 48.9 34.1 . 
B ro\\·n E ng i nPe ri ng- . . .. . . .. 104.2 41.6 24.1 11.9 6.7 
BPnd ix . . . .. . ..... . .. . ... . 100.3 41.9 32.5 19.4 6.5 
Ling -Tcni co-Vought .. . .. .. . 84.0 21.5 26.7 27.0 8.8 

L ne kh eed • 0 ••• •• • • ••• • • • • • 71.0 39.0 23.7 5.0 3.3 

Hayrs In te rnationa l • • 0 • • ••• 55.4 18.7 15.4 11.0 10.3 

P hi lco 55.0 35.7 14.9 4.4 . 
• • • ••• • • • • 0 • • • • • •• 0 . 

Gt• nt• ra l :\Ioto rs 52.1 41.9 10.2 " . 
.. ... . ...... 

'l' h01 npson-Ra mo-Wool [hidge '15.4 39.0 2.6 3.8 a 

Hug hes 42.4 14.9 18.3 9.2 a 

••• 0 • • •• •• • • •• • • l"' . 
1\.<'s tr rn F. led ri r 35.3 

. a 8.7 26.6 . . ... .. . . . . 
Hcp ubli e 25.2 9.3 9.3 6.9 . 

. . . . . . ... . . . ... .. . 
U nion Cnrbi clr . . . ... . .... . . 24.5 20.1 a 4.4 . 
Hr~yth ron 23.4 23.4 . . a 

.... . . . . ... . .. . .. 
Ko ll s ll mn Instrum Pnt .. ... . . 19.9 13.6 5.1 1.2 . 
J f OlH')" \\"Cl! 17.7 7.1 3.2 4.7 2.7 .. .. .. . . . .... . .. 
l\Ia rti n Marietta 17.5 R.5 7.2 1.8 a 

. . .. .. . . . .. 
Sp erry Rand 17.2 ll .S 3.2 2.2 a 

. . . .. . . . .. . .. . 
Fa irchi ld Rtratos 16.6 10.4 6.2 . a 

. ... .. .. . . 
Rrllco mm 16.1 8.7 6.1 n a 

. . .... . ... . . ... . . 

11 Not in li J:;t o f mnj or con tractors fo r in di cnted year. 
~n u rC't"'~ : ~ n. t i onn l APron nu t ics mul Space Admin istratio n, "NASA Annual Procuremen t R eport .'t 
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Air Transportation 

~ 
The U. S. scheduled airlines had an outstanding year in 1964. On 

combined domestic and international routes, they flew 82 million passen­
gers over 58 billion passenger-miles, an increase of 14 per cent and 
16 per cent respectively over the previous year. 

Cargo traffic (fr eight, mail and express) continued to show strong 
growth. The industry performed a total of 1.6 billion cargo ton-miles. 

During the year, the airlines took delivery of 141 fixed-wing aircraft, 
132 of which were turbojet-powered. 

In the past 10 years, the cost of property and equipment has quad­
rupled, representing at the end of 1964 a total investment in excess of 
$5 billion. In the two decades since the end of World War II, the airlines 
have multiplied their investment in property and equipm ent about 40 
times. 

The year 1964 marked the emergence of the industry from a long 
period of low profits as net profits after taxes amounted to $226.4 million . 

As of April 1965, the airlines had on order 42!) new turbojet and 
turboprop aircraft, plus 5 turbine-powered heli copters, r epresenting a 
dollar volume of $2.1 billion. This exceeds the $1.9 billion in orders 
placed in 1957 at the height of the original trr tsition from piston engine 

aircraft to jets. 
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.-\ lR 'l'RANSPORTATION 

A n additional investment of $5-$8 billion in expansion of airline 
capacity and sen-ice is in prospect. ·within the n ext eight or ten years, 
it is estima ted that the U. S. airlines will be operating some 150 to 200 
supersonic jets. 

Progress in deYeloping ne\v passenger ser vices on the ground to keep 
pace with improvements in the air was made in 1964. 

Duri ng the ~-ea r the ai rlines continued their campaign to assure that 
the Federal AYiation Administration 's planning standards r ecognize the 
n eeds of smaller communities for low-cost but efficient radio and lighting 
a ids that make possible more r eliable air service. 

The r eliability of turbojet engines was demonstrated during the year 
by the lo"· incidence of flight delays and cancellations for mechanical 
reasons. One major airline r eported that only 0.6 per cent of all flights 
were can celled for mechanical reasons. 

Another indicfitor of jet engine r eliability is the present 6200 hours 

Year 
As of January 1 

1928 
1932 -
1935 
1941 
1951 

1952 
1956 
1956 
1!Fi7 
19:)8 

1959 
1960 
1961 
Hl62 
1963 

1964 
Hl65 

I NVE NTORY OF CIVIL AIRCRAFT 

Including Air Carrier Aircraft 
1928 to Date 

TOTAL Ac tive 

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

8,322 N.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.S93 69.718 
105.309 70,747 
111 ,fi80 78,760 
117_!:l04 82,853 
124,273 86,287 

l29,97:'i 87,267 
] 37,189 90,935 

Inactive 

N.A. 
N .A. 
X.A. 
N.A. 

31,888 

34,506 
33.013 
24,888 
22.84::1 
26,036 ... 
29.175 
34,562 
32,820 
35,051 
37,986 

42,708 
46,254 

N.A.- Nnt avai labl e, 
Source: Feder al Aviation Agency, "F,L\ Stat istica l Handbook of Av iation" (An nunll y). 
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bet,reen oYerhauls for a j et engine that first sa\\· a ir! i!lP se n · icc in 1059. 
The best tim e between overha uls of p iston eugi nes in a irline se rvice is 
und er 3000 hours. 

1\iajor advances were made by th e helicopter airlines durin g t he 
year. '!'rips which now take an hour or more on th e surface can be made 
by helieopter in under 10 minutes. 

The airlines spent $150 million in 1964 to stimulate t he flow of travel 
a nd t rade to and from the United States. Eight.'· per ce nt of all travelers 
bet\\·een the U. S. and overseas fore ign co untri es \\"cnt b.'' ai r . S ixty-two 
per cent of these wer e U. S. cit izens. 

A further spur to travel in 1964 were the rec1 ucec1 tra nsatlantic far es. 
Rates \r ent down as much as 21 per cent from those in effect at th e end 
of 1963-an all-time low. 

0-! 

I NVEN'l'OR.Y OF AC'l'IVE C !VITJ A lll CRJ\ FT, DY yEAR OF :\L\"\' U I0 ,\ C'l'l:llE 

.\ s Qic J A :\ U ARY 1, 1965 

Year of 
Number I 

Per Cent 
Manufacture of T otal 

T 01'A L I 90,93:) 100.0 

1964 7,612 8.4 
1963 5,955 6.:1 
1962 5,082 5.6 
1961 4,848 :1.3 
1960 5,426 6.0 
1959 5,897 G.5 

1958 4,658 5.J 
1957 3,890 -!. 3 
1956 4,528 :1.0 
1955 2,886 ::!.2 
1954 40,153 -t-1- .1 

So11 r ce : Federa l Av iation Agen cy, "FAA Stat isti cal Handbook of A,·iat ion " ( ,\nnu nll y ). 



AIR TRANSPORTATION 

AIRCRAFT IN OPERATION ON WORLD CIVIL AIRLINES 
1959-1963 

I 
OTHER MANUFACTURE 

3,000 1--------'----+------+------+---------1 

-

2, 000 1---'---- -+- ----t--- ---t------1 

MANUFACTURED IN THE UNITED STATES 

1,000 t---- --+---- -11--- ----t-------i 

1959 1960 1961 1962 1963 

For s tat is tieal d a t a on which t h is ch art is based, see Ai r craft in Operation on ' Vo rl (l C ivi l Air· 
l ill(' S, );umbe r and Percentage ~fann fncturcd in t h e U. S. , Pngcs 17 nnd 9 6. 
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U. S. MANUFACTURED AIRCRAFT IN OPERATION ON WORLD AIRLINES 
Calendar Years 1959 to Date 

1959 1960 1961 1962 

TOTAL IvL-.NUFACTURED rn u.s ... 2,868 2,766 2,542 2,345 

4 Engine • • • 0 0 ••••••••••••• 0. 1,511 1,568 1,505 1,47-1 

Turbojets • •• • •• ••• •• •• 0 0 0. 97 285 423 517 
Boeing 707 ... .. . . .. . . ... 76 143 150 209 
Boeing 720 . . .......... .. - 23 40 51 
Boeing 720B ... .. .. ... . . . - - 44 25 
Douglas DC-8 • ••• • 0 •••• • 21 110 149 167 
Convair 880 ••••••••• 0 ••• - 9 40 44 
Convair 990 ••• ••• • 0 •• 0 0 . - - - 21 

Turboprops ... ...... ... . .. . 108 127 137 137 
Lockheed Electra .... . .... 108 127 137 137 

Piston Engine .... . ...... . .. 1,306 1,156 945 820 
Boeing Stratocruiser ...... 26 - - -
Lockheed Constellation .. . . 412 362 261 206 
Douglas D C-7 • 0 ••• ••••• • 296 276 254 232 
Douglas DC-6 •• 0. 0 •••••• 418 372 316 277 
Douglas DC-4 . ....... . .. 154 146 114 105 

3 Engine .. . ....... . ... ..... . - - - - -
Boeing 727 (turbojet) .. .. . ·- -- - -

2 Engine .... . ... . .. ... ... . . . 1,308 1,125 971 833 

Turboprops ..... . . ...... ... 17 21 8 7 
F airchild F-27 . . . . ..... .. 17 21 8 7 

Piston Engine .. .. ..... .... . 1,291 1,104 963 826 
Convair 240, 340, 440 .. . . . 364 321 288 250 
Martin 202, 404 . .. . ... . .. 91 75 40 4 
Curtiss Commando C-46 . . . 60 48 36 36 
Douglas DC-3 . ... . .. . . .. . 750 634 568 516 
Other •• •• 0 • • • ••• •• • • •••• 26 26 31 20 

1 Engine ..... ... . ... . .. .. .. . 11 37 34 12 

Helicopters • • • 0 ••••• ••••• •• 0 . 38 36 32 26 

ALL MAN UFACTURERS 
GRA ND TOTAJ_, .. . . .... .. ... . 3,479 3,376 3,319 3,162 

Per Cent of Grand Total 
Manufa ctured in U.S ..... . .. 82.4 81.9 76.6 74.2 

1963 

2,266 

1 , -~3-1-

580 
20G 

55 
52 
1~3 

53 
31 

p-ul 

137 

717 
-

179 
178 
257 
103 

4 
4 

783 

7 
7 

776 
228 

4 
37 

479 
28 

18 

' 27 

3,086 

73.4 

Source : Intern a tion a l Air Transport Association , "World Air Tran s port Stati s ti cs" (Annuall y) . 
B ased on r eports by lATA members. 
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AIR TRANSPORTATION 

wORLD CIVIL AIRLINES 

Selected Calendar Years, 1919 to Date 
(Revenue Traffic, Scheduled Services, International and Domestic) 

(Data in Millions) 

Year 
Ending 

December Miles Passengers Pas,enger- Cargo Mail 
31 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 38,000 900 ')-~ 
_;);) 

1956 1,580 77 44,000 1,020 215 

1957 1,760 86 50,500 1,125 295 
1958 1,820 87 53,000 1,150 320 
1959 1,915 98 60,000 1,320 355 
1960 1,920 106 67,500 1,495 415 
1961 1,925 111 72,500 1,705 490 

1962 2,010 121 80,500 2,015 545 
1963 2,120 135 91 ,500 2,255 590 
1964 2,285 154 105,500 2,685 625 

N.A.-Not available. 
NOTE: Excludes China (ma inland) and the USSR. 
Source: International Civil Aviation Organization, "Development of Civil Air Transport, Total 

Scheduled Services-Revenue Traffic" (Annually). 
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ABROSPACE FACTS AND FIGURES, 1965 

co~IPOSIT!ON OF U. S . Am LINE FLEET, DY TYPE m' ,\ lll CRAFT, NuninER OF 
ENGINES AN D MoDEL: J L\NUARY 1, 1965, 1964, AND 1963 

(Number of Aircraft) 

Type of ~\ircraft, Nu mber of 
Engine;;, and Model 

TOTAL, A tR( Jl ,\F'I . . ...... . . . . ... ... . 

Total fixe rl-11·ing .... . .. . .. .... . . . 
Turbine-powered-tota l . . .. . .. . 

Four l'ng ine-total . ....... . . 
Turbojet-total . ... . .... .. . 

B-IOI .. .. . . . .......... . 
B-720 .... .. . . .. . . . . .. . . 
CV-990 . . .... . . .... .... . 
CV-880 . . . ... . . . ....... . 
DC-8 .... . . . . .. . .... . . . . 

Turboprop, total .. .. ... ... . 
L-188, 188A .. .. . ...... . . 
V-745 .. .. .... . . ..... . . . 
V-810/ 812 . ... . .. ... ... . 
Argosy .. . . ..... . .. . . . . . 
CL-44 ... .... .. .. . . .. . . . 

Th rer rngin e- tota l ... ... . . . . 
B -7:21 ( turbojet) . .. . . . .. . 

T win engine- total . .. . . ..... . 
Caravelle (turbojet) . . .. . . 
F -27 (turboprop) . .. .. . . . 
G-159 ( turboprop) . .. ... . 
CV -340 (turboprop) .. .. . 

S ingle engine- total ... . ... . . . 

PC-6.'\. (turboprop) . . .. . . 
Piston-powrrerl- total . . .. .. . . . . 

Four engine-total .. .. .. . ... . 
B-377 ... . . .. . ... . .. . .. . 
DC--± ...... .. . .. ... . . . . . 
DC-6 .. ... .. . . . ... .. . .. . 
DC-7 .. .... . . .......... . 

January 1, 
1965 

2,081 

2,061 
840 
669 
456 
160 
112 

19 
48 

117 
213 
126 

48 
11 

7 
21 
88 

88 
79 
20 
54 

1 
4 
4 
4 

1,221 
563 

1 
22 

234 
132 

(Continued on next page) 
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January J , 
1964 

2,079 

2,059 
699 
626 
412 
136 
104 

19 
46 

107 
214 
126 

49 
11 

7 
21 

71 
20 
50 
1 

2 
2 

1,360 
645 

1 
24 

2'19 
173 

January 1, 
1963 

2,047 

2,02/ 
659 
593 
377 

117 
99 
15 
45 

101 
216 
123 

55 
12 

5 
21 

6(i 

20 
46 

1 

1,36R 
700 

2:l 
2fiR 
210 



AIR 'J'RANSPOR 'l'ATION 

co~ l l'OS I 'l'I O): (IF L". s .. Am Lll.;E FLEET, BY T YPE OP AmcR.1P'l', N U MBER OF 

ExG I):ES ,\:\D .\loDEL: JAX U AH:t 1, 1965, 196±, AXD 1963- Continued 
(:\umb er of A ir craft) 

Type o[ Aire l"[! Lt . :\u mber of 
Engi n c~ , a nd :\Iodel 

Four eng ine, co nti11u ed ....... . 
L-0-Hl/ l -19 ....... . .. . .. . 
L -1-!D . . . ..... . ... ... .. . 
L-10-t!l . ... . .. . . . ...... . 
L-lli-±9 . .. .. .. . ... .. .. . . 
Y S-J-L\ .. . .... .. ... .. . . 

T11· in <• ng in c- tota l .. . . . . . . .. . 

,\ (' . (jSOE . . . . . . .... . . . . . 
C \ · - ~ 8-.) .-\ CF . . . . . .. .... . 
CV-2±0 .. .. ... . .... . .. . . 
CY-340/ ±±0 .... .. . ..... . 
CT-50 . .. . . .. . . . . . .. .. . . 
C--t6, ~OT .. . .. .. ....... . 
(' -185 . ... . .. . ..... . ... . 
JJ C-3, :JA . .. . . . . . .. . ... . 
DC-2 ...... . .. . .. .. . .. . . 
F-C-82 . . . ..... . ....... . 
G-2 1, 2L\ .... ... . .. . . .. . 
G-11A ..... . . . . . .... .. . . 
G-S,\ Hi . . . . . . ..... ... . . 
G-T :3 ... . . .. .. .. . . . . ... . 
:\[ -202 A ....... . ... . . . .. . 
;_[.-10-1 . ..... . .. . ....... . 

Sing!<' png inc- totn l .... .. .. . . 

'l'otal rotm·~·-wing ..... . . . ... .. . . . 
Turbinc-powcr cd- totn l .. . . . . . . 

S -61 . .... .. .. . . .. . . . . . . 
S-6:2 .. .. . . .... . . . . . ": . . . 
V-101 II .. . .. .. . . . .. . .. . 

P iston-po11·e red- tota l . .. . ..... . 

B -41 . . .... ... .. . . . .. . . . 
S-51 .. . ... . . . .... . .. . . . 
S -5-'i . . . . .. . ...... . . ... . 
S -58C ......... . .. . .. . . . 
V-4-J-13 .. ....... . ....... . 

Ja nuary 1, 
1965 

7 
43 

101 
23 

620 
1 
3 

51 
154 

88 

204 
1 
1 

20 
5 
2 
2 

17 
71 
38 
20 
13 

6 
3 
4 
7 

1 
2 
4 

January 1 , 
196± 

13 
46 

109 
30 

662 
1 
4 

49 
154 

1 
99 

247 
1 

20 
4 
2 

16 
64 
53 
20 
12 
4 
4 
4 
8 
1 
1 
2 
4 

January 1, 
1963 

9 
51 

115 
33 
1 

666 

2 
;)(I 

151 

g:-: 
1 

261 
1 

17 

11 
6S 
2 

20 
8 
.J-

4 
12 
1 

5 
5 
1 

Source : F edern l :\dntion .Agoen cy, "l~AA Sta ti s t ica l lJandbook of Av iation ," (An n ually ). 
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AEROSPACE FACTS AND F IGURES, 1965 

THE AIRLINE INDUSTRY: 
NET PROFIT AFTER TAXES (as a Per Cent of Sales) 

4.7% 

1.5% 

1961 
1955 1960 1962 

1.2% 

NOTE: Figures show net profit as a per cent of total operating 
revenue of U.S. scheduled airlines. 

2.0% 

1963 

Source : Air Transpor t Association 

100 

5.3% 

" 

1964 

t 



INTERCITY p .ASSENGER TR.AFFIC BY 

~\.m CARRIER, RAILROAD, Bus A::-;n AuTOMOBILE 

Selected Years, 1916 to Date 

TOTAL 

Billions of 
Passenge1·-i\l iles 

1916 N.A. 
19::!9 269 .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 fi!JO.O 
1959 131.2 
1960 752.4 
1961 762.9''' 
1962 794.4" 

1963 819.9" 
] 964 848.3E 

Per Cent 

1916 100.0 
1939 100.0 
1941 100.0 
194-l 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 
Hlfl4 100.0 

N .A.-Not available. 
E Estimate. 

Domestic 
Air 

Carriers 

• 
.7 

1.4 
2.2 
6.0 

10.6 
16.8 
19.9 
22.4 
25.4 

25.4 
29.3 
30 .6 
31.1 
33.6 

38.5 
44.1 

• 
0.3 
0.5 
0.8 
1.7 

2.0 
2.7 
3.0 
3.2 
3.5 

3.6 
.0 

4.1 
4.1 
4.2 

4.7 
5.2 

I 

Railroads" Buses 

35.2 • 
22.7 9.5 
29.4 13.6 
95.7 27.4 
46.0 24.7 

35.3 27.4 
29.4 25.6 
28.5 25.5 
28.2 25.2 
26.3 21.5 

23.3 20.8 
22.1 20.4 
21.3 19.9 
20.3 19.7" 
19.8 21.3" 

18.5 21.9''' 
18.5" ')') - E __ ,( 

N.A. • 
8.4 3.5 
9.5 4.4 

34.6 0.9 
12.6 6.8 

6.6 5.2 
4.8 4.1 
4.3 3.9 
4.1 3.6 
3.7 3.0 

3.3 3.0 
a.o 2.8 
2.8 2.6 
2.6 2.6 
2.7 2.7 

2.3 2.6 
2.2 2.7 

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 
692.0"' 
719.7"' 

741.0" 
763.0E 

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 
89.9 

• Includes commutation nnd electrifi ed divisions of steam railway companies, but excludes 
electric railways. 

• Negligible . 
Sources: A ero~ pnce Industries Association . 

Autom obile Manufacturer s Association , "Automobile Facts and Figures" (Annually). 
C ivil Aeronautics B oard . 
I nterstate Commerce Comrni s ison. 
:'<ntion al Assor int ion of 1\!otor Bu s Op er a tor s. 



Year 
Ending 
Dec31 

1949 
1951 
1953 
1955 
1956 

1957 
1958 
1959 
1960 
1961 

1962 
1963 
1964 

U N ITED S•raTEs C iviL A i nLI N ES 

Selected Calendar Y cars, 1949 to Date 

Revenue 
Passengers 

Revenue 
Cargo Miles P assenger-

Flown Carr ied Miles Ton-Miles" 

(Millions) (Mill ions) (Millions) ( l\Iillions ) 

463 17 8,827 196 
527 25 13,204 324 
657 32 18,245 359 
780 42 24,351 503 
869 46 27,625 634 

976 49 31,261 721 
973 49 31,499 726 

1,030 56 36,372 853 
998 58 38,863 880 
970 58 39,831 1,023 

1,010 63 43,760 1,388 
1,095 71 50,362 1,346 
1,189 82 58,494 1,634 

l\Iail 
Ton -Mi les• 
(Millions ) 

66 
92 

106 
150 
160 

169 
JS5 
209 
250 
308 

350 
368 
::JS2 

NOTE : F ig ures rep resent total s chedul ed serv ices excludin g u on rcvcnue operation s of U .S . 
international and domesti c certifi cated route air carr iers. · 

a In cludes fre ight plus ex press reven ue ton -m il es in s cheduled and nonscheduled o perations. 
b U. S . mail ton-miles plus foreig n mail ton-m iles . 
Source : Civ il Aeron autics Board. 

---
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A l R TRA~SPORT:\.TlO~ 

0 

U. S. D o ,tES'l'IC AN D l N TEB X AT ION "\ L A m LI NE P ASSENGEB S ERVI CE 

Selected Ca lenda r Years, 1926 to Date 

Domesti c I nternational 
Hevenue Revenue 

Year Passengers P assenger - Passengers Passenger-
Ending Carried Mil es Carried Miles 
Dec 31 (Thousands) F lown (Thousands) F lown 

(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 22,308.6 4,068 5,226.2 
1957 45,162 

1--
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 
HlGl 52,712 ~l . O G2. ~ 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 
] 9 ()L! 72,988 -Ll, 141.3 8,77:5 14,352.4 

NO TE : F igures represen t totnl sch eduled s erv ices excluding n on revenue operations of cert ifi cated 
rou te a ir c:nriers . Pa ssenge r o ri g in ation s only . 

N.A .-)Iot nvn ila ble . 
S ource : Civ il Ae ron nu tir s Ti ont·d. 



AEROSPACE FACTS AND FIGURES, 1965 

U. S. DOMESTIC AIRLINES 
TOTAL ASSETS AND NET INVESTMENT IN FLIGHT EQUIPMENT 

(Dollar Figures in Billions) 
Fiscal Years 1958 to Date 

Flight Equip- Per Cent of Total 
As of June 30 Total Assets ment (Net-after Assets in Flight 

depreciation) Equipment 

1958 $1,182 
1959 1,494 
1960 1,760 
1961 2,099 
1962 2,273 

1963 2,211 
1964 2,415 

NOTE: Excludes helicopter airlines. 
Sources: 

$ 852 
1,048 
1,374 
1,734 
1,874 

1,818 
2,029 

Civil Aeronau tics Board 1964, "Annu al R eport." 
Civil Aeronauti cs Board, R esearch and Statisti cs Section. 

COMMERCIAL JET TRANSPORT AIRCRAF'l' ON ORDER 
BY U. S. Am LINES 

April 7, 1965 

Company and 
Number 

Company and 
Aircraft Aircraft 

GRAND ToTAL . . . .... . . .. 497" Turboprops 

Total (excluding 
Turbojets conversions) ..... 

Total ••••••••• 0 • •• • •• 402 Convair 240D • 0 • • •• 

Convair 580 0 •••• • • 

Boeing 707 . . ...... . 50 Nord 262 .. .. ...... 
Boeing 720 .... . .. . . 6 Fairchild FH-227 ... 
Boeing 727 . . . . . . ... 131 
Boeing 737 • 0 • • 0 • •• 0 40 H elicopters 

Douglas DC-8 . . .. .. . 28 
Douglas DC-9 . ... . .. 84 Supersonic Transports .. 

BAC-111 0 •••• • •••• • 51 
Lockheed 300B ...... 12 US. • •• •••• • • 0. 0 0 . 

Concorde 0 •• • • • •• 0 . 

a Convers ion from pi ston to turboprop not in clud ed in total s . 
• Tenta t ive. 
Source : Ail' T ransport Assoc iation. 

JO± 

72.1% 
70.1 
78.1 
82.6 
82.4 

82.2 
84.0 

Number 

27 

(35) a 

(11) a 

8 
19 

' 

5 

63 

42° 
21 

II 



, 

AI R 'l'RANSPORTA'l' ION 

U. S. D o :r.rES1'IC A IRLI N ES, V ALUE OF FLIGHT EQUIPMENT• 

1958 to Date 
(Millions of Dollars ) 

Total Gross 
Plus: Equals : 

As of Less: Construction Net Value 
June 30 Value of Flight Depreciation Work in of Flight 

Equipment Process Equipment 

1958 $1,498.5 $ 709.8 $ 63.4 $ 852.1 
1959 1,752.8 816.8 112.3 1,048.3 
1960 2,174.3 889.6 89.5 1,374.2 
1961 2,719 .2 1,062.0 76.7 1,733.9 
1962 3,006.0 1,183.3 51.7 1,874.4 

1963 3,132.4 1,341.4 27.1 1,818.1 
1964 3,382.7 1,401.6 48.4 2,029.5 

• Excludes helicopter s. 
Source: Civil Aeronautics Board. 
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TRANSPORTATIO N ACCIDENT lJEATH .J:(,ATES 

(Deaths per 100,000,000 P assenger -Miles ) 
Calendar Years 1946 to Date 

Year E nding 

I 
Domestic 

Buses December 31 Airlines Rail road s 

Passenger Deatl1 Rates 
1946 1.2 0.18 
1947 3.2 0.16 
1948 1.3 0.13 
1949 1.3 0.08 
1950 1.5 0.58 

1951 1.0 0.43 
1952 0.35 0.04 
1953 0.56 0.16 
1954 0.09 0.08 
1955 0.7G 0.07 

1956 0.62 0.20 
1957 0.12 0.07 
1958 0.43 0.27 
1959 0.69 0.05 
1960 0.93 0.16 

1961 0.38 0.10 
1962 0.34 0.14 
1963 0.12 0.07 
1964 0.15° N.A. 

To tal Death Rates" 
1946 1 .8 3.2 
1947 3.4 3.9 
1948 1.6 4.0 
1949 1.5 4.0 
1950 1.3 4.7 

1951 1.6 4.2 
1952 0.5 3.4 
1953 0.7 3.9 
1954 0.1 3.4 
1955 0.9 3.7 

1956 0.7 3.5 
1957 0.1 3.5 
1958 0.5 4.1 
1959 0.85 3.3 
1960 1.04 3.6 

1961 OA2 3.6 
1962 0.-!1 4.0 
1963 0.16 N.A. 
1964 0.17 N.A. 

;\! .A.-Not ava il able . 
• In clud es pedesLrians, em ployees, trespasse rs, etc. 
b Preliminary. 
Source : Nation al Safety Council , "Accident Facts" (Annuall y ). 

] 06 

0.19 
0.21 
0.18 
0.23 
0.18 

0.24 
0.21 
0.18 
0.11 
0.18 

0.16 
0.19 
0.17 
0.21 
0.13 

0.19 
0.11 
0.23 

N.A. 

1.4 
1.4 
1.2 
1.2 
1.1 

1.1 
1.0 
0.95 
0.82 
0.96 

0.84 
0.89 
0.87 
0.95 
0.76 

0.84 
0.68 
0.78 

::\.A. 

--

Cars and 
Tax is 

. -

') -__ ;) 

2.:! 
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 
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 

I 
3.1 

I 
3.1 

N.A. . 



GENERAL AVIATION 

(;L'nL·ral a\·iat ion is all ci,·il flying except that of t he commer cial air 
earr il' rs. Thi s largest and most rapidly increasing segment of flying 
c·ontintt('c1 its gTO\\'th during 1964 both in the numbers of a irplanes and 
t·hp nt ilizat ion of t he fl eet. 

l'rod ud ion of 9,336 ai rplan es valued at manufacturers' net billing 
rri ee of * 198,876 ,000 made 19G4 a big year in the history of the industry, 
an in c·rease of 23 fH'l' t·<•nt o\·er 1%3. The seating capacity of this produc­
tio n rangrd from sin g le-place agrieultural models to business airplanes of 
1"1 ~ 1 1 to t " ·elve sea ts. Pom>t·pi nllts included piston, turboprop, and turbojet. 

'!'h er e \\·er e 1,618 t\\'in-eng in e models produced, 6,114 single-engine 
havi ng fo ur or more seats and 1,604 single-engine with less t han four 
sPats. Biggest g rowth ·was in t he s ingle-engine models with larger capac­
it,,-. Thi s categor y increased 27 p er cent over the previous year. Produc­
t ion in t his type amounted to 80 per cent of the total industry production 
fo r all classes during 1963. 

U tiliza t ion of general aviat ion airplanes increased substantially. 'rhe 
l<'Pclc ral .AY iation J\gen r~r r rports airplane movements only at airports 
with control to\\'er s, which is only 3 per cent of th e more than 8,000 
airports. Durin g· 19li.J , g'(' nrral aviati on movements in cr eased more than 
20 JWL' rt•n t ove r th e prrvious yPar. General aviation accounted for 67 .3 
p r r t·< •ttt of all ai rpor t aet ivity at t hes:> airports wl1 cr e movements are r e­
c·ol'(ll'd. At the r emaining airpor ts, ge nera l aviation accounts for vir tua lly 
all t he monments. Three of the ten busiest airports in the U. S. have no 
st ·h eclul ed airlin e sr rvirP. 

0 r nent l aviation fl y in g fa lls into four basic categories: business travel 
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AEROSPACE FACTS AND FIGURES, 1965 

not for hire, personal travel, commercial, and instruction. The business 
category alone flies more hours than all the scheduled airlines combined 
and total general aviation fl ying exceeds airline hours more than four to 
one. Commercial activities include air taxi, charter, agricultural appli­
cation, patrol, and similar activities . .Air taxi is the fastest growing- sin gle 
use of general aviation airplanes. Over the past :fiye years, a ir taxi 
operations have been increasing at an average of 32 per cent a year. 

Not only is general aviation fulfilling the needs of business, perso nal , 
and cargo transportation direct from point to point, H is also a major 
feeder system to the scheduled airlines. One study last year indica ted 
85 per cent of all general aviation activities at one airport were for air­
line passenger connections. 

The general aYiation fleet of active airplanes incr eased to more than 
90,000 last year and traveled in excess of two billion miles. 

ACTIVE CIVIL AIRCRAFT BY TYPE AND CIVIL AIRPORTS 
Calendar Years 1954 to Date 

Active Civil Aircraft 

General Aviation Aircraft 

Fixed-Wing Aircraf t 

Year Total 
TOTAL Air TOTAL Single-Engine 

Jan.1 Car· Multi-
rier• engine 4-place 3-placc 

& over & less 

1954 55,505 1,615 53,890 N.A. N .A. N.A. 
1955 58,994 1,606 57,388 2,600 17,078 37,278 
1956 60,432 1,642 58,790 3,342 19,240 35,654 
1957 64,638 1,802 62,886 4,183 22,805 35,291 
1958 67,153 1,864 65,289 5,036 23 ,751 35,809 

1959 69,718 1,879 67,839 5,416 26,170 35,440 
1960. 70,747 2,020 68,727 6,034 27,301 34,543 
1961 78,760 2,211 76,549 7,243 34,829 33,472 
1962 82,853 2,221 80,632 8,401 38,206 32,800 
1963 86,287 2.166 84,121 9,186 41,120 32,341 

1964 87,267 2,179 85 ,0881 9,695 42,657 30,977 
1965 90,935 2,193 88,742 10,644 45,777 30,367 

N.A.-Not avail able . 
• R egi stered, n ot n ecessaril y in oper ation . Includes hcli coptc1·s. 
• Includes autogiros ; excludes a ir carrier heli copter s. 
a Includes gliders, diri gibles, and balloons. 

Rotor-
craft" 

N.A. 
235 
283 
350 
433 

521 
525 
634 
798 
967 

1,171 
1,306 

Air-
ports 

on 
Record 

with 
Other• FAA 

N.A. 6,760 
197 6,977 
271 6,839 
257 7,028 
260 6,412 

292 6,018 
324 6,426 
371 6,881 
427 7,7] 5 
507 8,084 

588 8,814 
648 9,490 

· d Excludes approx ima tely 4 ,000 unclassified active a ircra ft. 
Sour ce : Federal Av iat ion Agen cy, 14 U . S. Active Civ il Aircl'nft l,y ~ta te :~nd County." 
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GENERAL AVIATION, HOURS, AND MILES FLOWN, BY TYPE OF FLYING 
Calendar Years 1931 to Date 

Year I Business Commercial Instructional Personal Other 
End-
ing 
De- Total Per-
cem- Units Units 
ber cent 

31 

ESTIMATED HOURS FLOWN, Thousands 

1931 1,083 152 14 281 
1936 1,059 122 12 245 
1941 4,460 250 6 511 
1946 9,788 1,068 11 943 
1950b 9,650 2,750 28 1,500 

1951 8,451 2,950 35 1,584 
1952 8,186 3,124 38 1,727 
1953 8,527 3,626 42 1,649 
1954 8,963 3,875 43 1,829 
1955b 9,500 4,300 45 1,950 

1956e 10,200 4.600 45 2,000 
1957 10,938 4,864 45 2,013 
1958~ 12,579 5,699 45 2,365 
1959~ 12,903 5,699 44 2,365 
1960~ 13,121 5,699 44 2,365 

1961~ 13,602 5.699 42 2,634 
1962~ 14,500 5,431 38 3,051 
1963~ 15,106 5,740 I 38 3,172 

ESTil\IATED MILES FLOWN, Thousands 

1931 94,343 13,391 
1936 93,320 11,789 
1941 346,303 27,439 
1946 874,740 121,530 
1950 1,061,500 339,700 

1951 975,480 379,845 
1952 972,055 419,705 
1953 1,045,346 499,166 
1954 1,119,295 552,610 
1955 1,216,000 627,800 

1956 1,315,000 672,000 
1957 1,426,285 720,800 
1958~ 1,660,109 846,656 
1959~ 1,716,019 858,010 
1960~ 1,768,704 880,550 

1961~ 1,857,946 887,671 
1962~ 1,964,586 934,659 
1963~ 2,048,574 983,315 

N.A.-Not available. 
"Less than .06 per cent. 

14 26,489 
13 24,608 

8 51,082 
14 107,935 
32 180,500 

39 190,480 
43 217,865 
48 209,937 
49 226,240 
52 245,700 .... 
51 247,000 
51 249,400 
51 298,820 
50 291,723 
50 299,387 

48 332,876 
48 366,511 
48 368,743 

Per- Units 
cent 

---

26 307 
23 380 
11 2,816 
10 5,996 
16 3,000 

19 1,902 
21 1,503 
19 1,248 
20 1,292 
21 1,275 

20 1,500 
18 1,864 
19 2,150 
18 2,043 
18 1,828 

19 1,796 
21 2,385 
21 2,417 

28 25,323 
26 30,375 
15 197,128 
12 478,825 
17 286,600 

20 190,195 
22 144,035 
20 120,700 
20 124,290 
20 120,650 

19 158,000 
17 202,375 
18 232,415 
17 223,082 
17 193,721 

18 203,425 
18 256,043 
18 266,315 

Per- Per- Per-Units Units 
cent cent cent 

-- -- --- --

28 343 32 - -
36 312 29 - -
63 883 20 - -
61 1,686 17 95 1 
31 2,300 24 100 1 

23 1,880 22 135 1 
18 1,629 20 203 3 
15 1,846 22 158 2 
15 1,920 22 47 a 

13 1,975 21 - -
15 2,100 20 - -
17 2,109 19 88 1 
17 2,109 18 - -
16 2,796 22 - -
14 3,172 24 57 .. 
13 3,398 25 75 1 
16 3,489 24 144 1 
16 3,626 24 151 1 

27 29,140 31 - -
33 26,548 28 - -
57 70,654 20 - -
55 156,1?55 18 9,795 1 
27 244,100 23 10,600 1 

19 200,265 21 14,695 1 
15 165,7.95 17 24,655 3 
11 196,174 19 19,369 2 
11 209,980 19 6,175 1 
10 221,850 18 - -
12 238,000 18 - -
14 240,950 17 12,760 1 
14 282,218 17 - -
13 343,204 20 - -
11 387,442 22 7,604 .. 
11 425,342 23 8,632 .. 
13 387,639 20 19,734 1 
13 409,715 20 20,486 1 

e Estimated. No survey was conducted covering the designated year. 
c Data have been revised using a correction factor baaed on the 1962 survey of aircraft used in 

general aviation. 1963 data are based on hours and use reported on aircraft inspection reports 
using same factor. n 

Source: Federal Aviation Agency, "FAA Statistical Handbook of Aviation (Annually). 
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AIRCRAF'l' OPEHA'l'IO:\ S 

.AT FAA AmPOR'l.' Am TRAFFIC CO NTROL TowEns 
Selected Calendar Years, 1950 to Datr 

(Numbers in Millions) 

Year TOTAL General Aviation Air Carriers 
I 

Military 
Ending 
Decem-

Number 
Per 

Number 
Per 

Number 
Per 

Number 
Per 

her 31 Cent Cent Cent Cent 

-
Hl50 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 t4.7 
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 •r <J wU .- 3.7 13.1 
1963 31.0 100.0 19.9 64.2 7.4 28 .9 3.7 11.9 
1964 34.2 100.0 23.0 67.3 7.5 2UJ 3.7 fo.s 

I 

NOTE: A trcraft operations are all aircraft arrivals and departures, in cludin g both in s tru ment 
flights and visu al flights . 

Source : F ederal Aviat ion Agen cy, Offi ce of Managem ent Services. 

Year 
as of 
J a n.1 'l'OT.AL 

1955 349,729 
1956 298,076 
1957 259,567 
1958 309,212 
1959 354,365 

1960 359,875 
1961 348,062 
1962 352,860E 
1963 365,971 
1964 378,700 
1965 440,23 9 

FJ Estimate. 

ACTI VE A IR MAN CER'l'IFICA'l'ES HELD 

1955 to Date 

Pilots 

Stu- Com-Private Ai rline Other dents mercia! 

71,969 184,595 80,346 12,129 690 
80 ,494 132,525 72,957 11,774 326 
96,124- 96,864 54,545 11,173 861 
98 ,498 124,799 70,813 13,964 1,138 

103,456 140,573 93,126 15,840 1,3 70 

107,815 ] 39,804 93 ,815 16,95 0 1,-191 
99,182 138,869 89,9 04 18,279 1,828 
93 ,973 144,312E 92 ,976" 19,1 55''' ~ . 44±" 
95,870 149,755 96 ,047 20,032 4, 267 

105,298 152,209 96 ,341 20 ,269 4.ii83 
120 ,743 175,574 117,626 ~1 ,5 72 -1 ~ ~. 

Sou rce: Fed eral Av ia tion Agen cy, Offi ce of Ma nagement Se r v ices . 

JJ O 

Non-
pilots Other 

140,19!) 64 ,263 
148,33;) 71,307 

·155,121 62,927 
149,27± 74,682 
157 ,42-! 88 ,079 , 
167,074 91 ,259 
169,598 94,723 
175,28 7' ' 98 ,257" 
181,982 101,793 
186,304 83,800 
195,396 116,600 

t 



H eli copter s continued to p erform th eir ver satile role~; in 196-1- . 
During the floods in the Northwestern states, milita ry a nd civilian 

heli cop te rs in many areas wer e th e only m eans of trans port , p erformin g· 
life-sav ing r escu es and delivering nerd r d supplies. 

IfPii copters are u sed as assault transports in Viet 1\am a nd prov ide 
in ereasccl mobility for g round troops. 

:i\{ore than 5,500 heli copter s are in th e inventor y of th e mili t ary sen ­
ices. As d oes th e A rmy, th e Ma rin e Corps uses t h e helicopter as a troop 
carrier and in close combat support. In Navy service, carrier-based heli­
cop ters a r e on stand-by r escue for airplane landings and t ake-offs and 
serve in anti-subm arine patrol. In addition t o search and r escue, t he 
Air li'orce employs h elicopter s to support missile sites and to combat cr ash 
fir es. The U . S . Coast Guard continues to develop n ew rol es fo r h eli­
copter s in p er f orming its many missions. 

'l'he AlA's Doinctory of H elicopter Operators- Commer cial-E xecu­
tive-Government in the U.S. and Canada lists 860 operator s a nd 2053 
h eli copter s. 

Of thi s total , the E xecutive list r eveals 299 varied industries and 
bus in ess eon cerns now operate 401 helicopter s. F or example, plumbing , 
lumber , st eel , mining, sand and gravel, gas, furniture, printing, co ns truc­
tion indus tries as well as r an ch es and radio stations a r e using h elicopter s. 

'l'raffic congestion, a modern dilemma, is being r elieved by t oday's 
" H eli<·ast er s a nd Trafficopters." In more than fifteen m ajor metrop olitan 
a rcas across th e country, radio stations, police d epartments and heli ­
cop te rs work togeth er to aid the rush-hour motorists. F or cxamplP, in 
J_,os 1\n g-eles the " Airwatch" copter r eports the location of traffi c jams, 
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highway accidents and re-routes the office-bound or home-bound drivers. 
The 1964 Directory of Heliports/Helistops in the U.S., Canada and 

Puerto Rico lists more than two hundred additional established heliports 
since the 1963 Directory, bringing the total to 1,000. 

Of these 1,000 helicopter landing facilities listed, 579 are privately 
owned and operated. This points to the need for more municipally 
owned public heliports located in city-centers to permit the use of the 
helicopter as a short-haul VTOL-type transport. 

During the year, the country's first public use rooftop heliport was 
opened in downtown Los Angeles and the Flying Physicians Association 
adopted a resolution to encourage the establishment of hospital heliports. 

The 1964 Vertical Lift Aircraft Designation Chart reports 79 heli­
copters or other type VTOL's in production, operation: and/or research 
and development. The production models range in size from one-place to 
79-places. '. 

The tilt-propeller, the tilt-wing and flap, and fan-type VTOL's such 
as the fan-in-wing, lift fan and the tilt-duct and ducted fan are some of 
the eight design concepts being developed for the military. 

Year 
Ending 
Dec31 

1952 
1953 
1954 
1955 
1956 

1957 
1958 
1959 
1960 
1961 

1962 
1963 
1964 

HELICOPTER SCHEDULED AIRLINES 

Available Service and Utilization 
Calendar Years 1952 to Date 

{In Thousands) 

Revenue 
Revenue 

Passengers Passenger-
Carried Ton-Miles Miles 

Flown Flown 

- 75 -
1 127 26 
8 151 183 

29 193 628 
64 281 1,585 • 

153 449 3,275 
230 594 4,885 
366 856 7,477 
490 1,054 9,475 
430 963 8,604 

359 897 8,192 • 
458 1,317 12,510 
608 1,668 16,003 

Source: Civil Aeronautics nonrd. 
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R-evenue 
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 
1,976 



Year 
E nding 
Dec 31 

1952 
1953 
1954 
1955 
19:i6 

1957 
1958 
1959 
1960 
1961 

1962 
1963 
1964 

TOTAL 

HELICOPTER SCHEDULED AIRLINES 

Revenue Ton-Mile Traffic Carried 
Calendru: Years 1952 to Date 

(In Thousands) 

u.s. 
ToN-MILES 

Passenger 
Mail 

Express 

75 - 75 -
127 2 125 -
151 18 116 13 
193 59 97 32 
281 146 91 36 

449 314 91 34 
594 468 84 33 
856 717 87 41 

1,054 911 91 40 
963 818 94 40 

897 778 65 44 
1,317 1,189 74 44 
1,668 1,520 92 45 

Source : Civil Aeron auti cs B on rd. 

Excess Freight 
Baggage 

- -
2 -
4 -
5 -
7 1 

7 3 
(j 3 
7 4 
7 5 
7 5 

(j 3 
6 5 
6 6 

U. S. built helicopters established 21 new world altitude and speed 
r ecords in 1964. 

The number of qualified helicopter pilots was increased by nearly 
1500 in 1964. In 1963, th ere were 8,134 helicopter pilots. By the end of 
1964 there were 9,542 r ecorded with the F ederal Aviation Agency. 

A significant breakthrough in all-weather helicopter capability was 
the certification of instrument helicopter flight operations for Los Angeles 
Airways and New York Airways by th e F ederal Aviation Agency. These 
two scheduled elicopter airlines operate Sikorsky and Vertol twin­
engine turbine transport helicopters. 
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CIVIL HELICOPTER OPERATORS AND HELICOPTERS O~ERATED 
1960 to Date 

i 

Year as 
of TOTAL Com mercia! 

February 1 Number 

0PERA'l'ORS 

1960 318 
1961 406 
1962 503 
1963 600 
1964 710 
]965 860 

H ELICOP'L'ER S OPERATED 

1960 936 
1961 1,179 
] 962 1,319 
1963 1,497 
1964 1,767 
196.5 2,053 

NOTE : Includ es Un it ed States and Canada. 
a Fede r a l . s ta te a n d local governmen ts . 

193 
265 
322 
405 
451 
508 

705 
882 
994 

1,157 
1,333 
1,537 

Source : A e rospn ce Indu stri es A ssociati on , company reports. 

lH 

Users 

Co lllpanies ! -
and Government 

Executives Agencies" 

94 31 
106 35 
145 36 
150 45 
212 47 
299 . 53 

? 

134 97 
173 124 
213 112 
218 122 
311 123 
401 115 ., 
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HELICOP'l'ER PILOTS 

As of 1 January 1965 

T~· lw I 
TOTAL 

Helicopter Helicopter 
Other Only and Airplane 

TOTMJ 0 0 0 0 0 0 0 0 0 ·I 9,542 l.()i):) 8,305 

Private ... ....... 1 527 
I 

1-±:3 367 
Commercia l ..... 8,743 {(){ 7,811 
!\ irline Trans-

port Rating ... 272 145 127 

Source : Fede ral A\·iation Agency, Stati stical D e partm ent. 

Year 
1\ s of January 1 

1927 
1930 
1940 
1950 

1960 .... 
1961 
1962 
1963 
1964 
1965 

C I VIL .AIRPOR'l'S AND HELIPORTS 

Selected Years, 1927 to Date 

Civil 
Airports 

1,036 
1,782 
2,331 
6,484 

6,426 
6,881 
7,715 
8,084 
8,814 
9,490 

a Includes U nited Stat es , Canada and P uerto Rico. 

182 

17 
165 

Civil 
Heliports" 

327 
487 
720 
797 

1,000 

-

Sources: Ci\'i l Airports: Fed ern! A vi filion Agency, "FAA Statistical Handbook of Aviation" 
(Annuall y) . 

Civi l H eliport s : Ael'Ospace Indu stries Association , es timates based on latest available 
infonn ntinn. 
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50 Prospect Avenue 
Tarrytown, New York 

GPL Division, Aerospace Group 
Harold Rosenberg 
63 Bedford Road 
Pleasantville, New York 

Aerospace Group 
Gerald Toker 
1150 McBride A venue 
Little F alls, New J ersey 

Librascope Group 
AI Erickson 
808 Western A venue 
Glendale 1, California 

Link Group 
Robert Lyons 
Hillcrest 
Binghamton, New York 

The B. F. Goodrich Company 
Avia tion P rocluc·ts lli1·ision 
Edwa rd H. F it<· li 
Ge neral ?vianac:·pr - ~ :JI!•s 
Akron, Ohio · 

Goodyear Aerospar-e Corp. 
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Willi am V . Le1·y , :\Ja nag·er, Pub­
li c Relations 

1210 Massillon Road 
J\kron, Oh io -±4:=l] :) 

Arizona Division 
Gera ld A. Kneisel 
Goodyear Aerospace Corp. 
Litchfield P a rk, Arizona 

Grumman Aircraft Engineeri ng Corp. 
John B. Rettaliata 
Vice President 
Bethpage, Long I sland , New York 

Norman G. MacKinnon 
Bethpage, Long I sland , New York 

Gyrodyne Co. of America, Inc. 
John C. J ames 
Publi c Relations l\In nager 
St. James, L.I., New York 

Harvey Aluminun{ Company 1 

Gene Alfred 
19200 S. Western Aven e 
Torrance, California 

Hercules Powde,· Co., In c. 
Richard B . Dougla s 
Manager, :\fissil e a nd Spa~c 

Publicity 
910 Market Street 
\Vi lmington 99, lJcl:l ll"a rc 

Honeywell Inc. 
Farler Massnick 
Director of Public R elations 
2701 4th A venue S . 
Minneapolis, Minnesota 55-±08 
Military Products Group 
Mercer Cross 
2600 Ridgway Road 
:'li inneapoli s, Minneso ta 55-l-1 3 

Hughes Aircraft Company 
E. J. Beam 
Director of Public RPlations 

and 1\dverjising· 
Centinela Avenue & Teale Street 
Culver City, California 
Aerospace Group 
J. E. Lynch 
Manager, Publi c HPiiltionf' 
Culver City, Calif. 

Hugh e_s Tool Company 
Aircraft Division 
Carl D. Pen~Y 
Asst. to the. \ ' ic·e Pre~id<·nt and 
Gcnt'ra l Manage r 
Centinela Avenue & Tea le S treet 
Culver City, Cali fomia 002:=10 
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International Business Machines 
Corp. 

Federal Systems Division 
\\-.B .. ] nnl'S 
Direc tor ., f Informati on 
326 E . ~l ontgomery A ,·enue 
Rocb ·ille, ~Iaryl and 

Interna tional Telephone & Telegraph 
Corp. 

Edward J. Gerrity 
Seni or Yi ce President 
320 Park AYenue 
:;\ew York, )i ew York 
Wi ll iam ~Ierriam 
:\ s,.;t. \" iee Pres ident 
1707 L Stree t, N. W. 
Wa shing ton, D. C. 

Kai. er Aerospa l·e & E lec tronics Corp. 
Harold V. Lauth 
~Ian ag-er , Publi c Relations 
900 17th Street, N. W. 
\\'a. bin g- ton, D. C. 2003G 

Kaman Aircraft Corporation 
W . B. Haskell, Jr. 
Diredor of Public Relations 
Bloomfield, Connecticut 

Kollsman Instrument Corp. 
A. Langer 
Public R elations 
80-08 Forty-fifth Avenue 
Elmhurst 73, New York 

Lear-Jet Corporation 
James R. Greenwood 
Director of Public R elati ons 
P . 0. Box 1280 
Wichita, Knnsns 67201 

Allan I . Higdon 
~Ianager of Infonnation Servi ces 
P . 0. Box 1280 
Wi chita , Kansas 67201 

Lear Siegler, Inc. 
William 1\1. O'Hern 
Corporate Director of Public 

Relations 
3171 South Bundy Drive 
Santa Monica, California 

K . C. Hallan10re 
Dirl'(-t.or, Gon•rnJnrntal Relations 
1120 ConnPdi!·nt A ,·en uP, N . \V. 
Wnshington, D. C. 20006 

Instrument Division 
H . R . Walton 
Product Info rmation ~Ianager 
·H-:1-1 Eastern .·h e. , S. E . 
Grand Rapids, ~Iichigau 49508 

Instrument Di,·ision 
Leste1· L. Birchler 
Jl20 Connt•c:ti cnt .A.Ycnue, X. I'-. 
Washing ton, D . C. 20006 

Power Equ ipment Division 
C. ~I. Ong, ~Ianager, 

~Iarketing- Sen ·ices 
P . 0 . Box '6719 
Cleveland 1, Ohio 

Power Eqni pment DiYision 
RmlE C Fat ilitv 
R. B . ~Ioo re · 
~Ianager , Prod. Info nnation 
2-H S . Abbe R oa d 
Elyria, Ohio H036 

Astronics Division 
D . Th ic 
S taff As.·istant , ~Inrkcting 
3171 South Bundy Drive 
Santa Monica , Calif. 

Ling-Temco-Vought, Inc. 
John W . Johnson 
Director , Co rpora te Public Rela-

ti ons 
P. 0 . Box 5003 
Dallas, TPxa s 

E lectroaic Instrumentation Div. 
H. P. S mith , Manager 
V ideo SYste111. · & Instrumentation 
Produ~ts 

714 North Brookhurst Street 
A uaheim, Cali fo rnia 

Lockheed Propulsion Co. 
E,·erett A. H ayes 
P. 0. Box 111 
R ed l and ~, Cn lifomia 9237-1 

Lockheed Aircraft Corporation 
John E. Canaday, Vice President 
Embank, Ca li fomi:t 91503 

Lockheed-California Company 
Benjamin H. Cook 
Btu·bank, Ca li fo rnia 9150:i 

Lockheed-Georgia Company 
A. Lee Rogers 
~Iari etta , Georg- ia 30061 
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Lockheed-Missiles & Space 
Company 

J. B. Riffel 
P. 0. Box 50-:l: 
Sunnyvale, Califomia 94088 
Lockheed Electronics Company 
George W. Mulhern 
U. S. Highway 22 
Plainfield, New J ersey 07061 
Lockheed Air Terminal, Inc. 
G. W. Stanton 
Burbank, California 91502 
Lockheed Aircraft Service 
James S. Bull 
Ontario International Airport 
Ontario, California 91764 

The Marquardt Corporation 
K en Allen 
Manager, Public Relations 
16555 Saticoy 
Van Nuys, California 

Martin Marietta Corporation 
Craig Lewis 
Director of Public Relations 
277 Park Avenue 
New York, New York 10022 

Martin Co., division of 
Martin Marietta Corporation 

Roy Calvin 
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Vice President-Public Relations 
General Offices 
Friendship International 

Airport, Maryland 21240 
Washington Office 
W. D. McBride 
1701 K. Street, N. W. 
Washing ton, D. C. 20006 
Baltimore Division 
W. B. H arwood 
Ba ltimore, Maryland 21203 
Orlando Division 
E. J. Cottrell 
P. 0. Box 5837 
Orlando, Florida 
Canaveral Division 
John H . Boyd, Jr. 
Cocoa Beach, F lorida 32931 
Denver Division 
R . L. Tensing 
P. 0. Box 179 
Denver, Colorado 80201 

McDonnell Aircraft Corporation 
W. D. H aylon 
Director of P ubli c Rcbtions 
P. 0. Box 516 
St. Louis, Missouri 63166 

North American Aviation, Inc. 
Leland R. Taylor 
Vice President and Assistant to 
the President 
General Offices 
1700 E ast Imperial Highway 
El Segundo, Calif. 

W. E. Van Dyke 
General Offices 
1700 East Imp tlrial High\\tay 
El Segundo, Calif. 

Atomics International 
Garland C. Ladd 
8900 DeSoto Street 
Canoga Park, California 

Autonetics Division 
K errne Anderson 
3370 E. Anaheim Rd. 
Anaheim, California 

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, California 

Columbus Division 
George Snodgrass 
4300 East 5th Avenue 
Columbus, Ohio 

Rocketdyne Division 
H arry Herranen 
P. 0. Box 511 
Neosho, Missu ri 

Rocketdyne Division 
Richard Moore 
P. 0. Box 548 
McGregor, Texas 



PUBLIC RELATIONS OFFICIALS, AlA 

Science Center 
James F. Scheer 
8437 Fall Brook A venue 
Canoga Park, Calif. 
Washington Office 
E. :'II. J aeob.'· 
808 17th Street, N. 
lfashington, D. C. 
.Jantes H. Higgs 

w. 

,~ , Place de Ia Coneorde 
Pari s 8E, France 

Northrop Corporation 
N annan Warren 
Dirc1·tor, Pub li c Relations 

-\ d \·ertisi no· 
and 

97:~-! \filshi{~ Blvd. 
BPHrl~- Hills. Ca lif. 90212 
Charl eY Ban 
).sst. Director of P ublic R elations 
97 -!-! Wilsh ire Blvd. 
Beverly Hills, Calif. 90212 
Marc Nault 
Public Relations Manager. Eastern 

Reg· ional Office · 
R iddel~ Building, Suite 905 
1730 h. Street, N. W. 
Washington, D. C. 20006 
Korthrop Norair 
Don Roberge 
Publi c Relations lVIanao·er 
3901 vVest Broadway ,.., 
H :mthome, Calif. 90250 
X orthrop N ortronics 
Richard L. Hoffman 
Public Relations Manager 
1 Research Park 
Palos Verdes Peninsula Calif 

90274 «.. ' • 

Northrop Ventura 
C. Hemy Still 
Public Relations Manarrer 
1515 Rancho Concjo Blvd. 
Newbury Park, Calif. 91320 
]\ orthrop International 
Milan Chiba 
Public Relations Manager 
97-!-! Wilshire Blvd. 
Beverly Hills, Calif. 90212 
Les Daly 
Public Relations Manager, Europe 
12 Rue Hamelin 
Paris 16e, France 

Pacific Airmoti\e Corp. 
Roy Backman 
Vice President 
2940 North Hoii)\Yood Wa y 
Burbank, Cailfornia 

Piper Aircraft Corporation 
.c\ll en l\lainard 
Public Relations :\Ianag-rr 
Lock Haven, Pcnnsyh·ania 

W . D. Strohmeier 
Davis, Parsons & Strohmeier 
52 Vanderbilt AYe. 
)Jew York, New York 10016 

PneumoDynamics Corporation 
D. V. Sheehan 
Director of Publi c. Relati on::; 
3781 East 77th Street 
Cle\·elancl , Ohio -!-!105 

Radio Corporation of America 
Kenneth W. Bilby 
Executive Vice President, Public 

Affairs 
RCA Bldg. 30 Rockefeller Plaza 
New York 20, New York 

S. M. Robards 
Staff Vice President-::\ cws & 

Information 
RCA Bldg., 30 Rockefeller Plaza 
New York 20, New York 

Defense Electronic Products 
N. F. Pensiero, Manager 
Marketing Services 
Camden 2, New Jersey 

Defense Electronic Products 
W. C. Moore, Manager 
News & Product Information 
Camden 2, New Jersey 

E lectronic D11ta Processing Div. 
Fred Hoar, J\I11nager 
Advertising & Infornwtion 
Cherry Hill, New J ersey 
Broadcast & Communication 

Products Division 
E. J . Dudley, Adnt. 
Press Relations 
Cmm1en 2, New Jersey 
E lectronic Components & Devices 
H. C. Enders, Adm. 
Press Relations 
Harrison, New Jersey 
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RCA Laboratories 
Bruce Shore 
P rinceton, New J ersey 

Republic Aviation Corp. 
John Camden 
l\'Ianaget·, Public Relations & 

Advertising 
Farmingdale, L. I., New York 
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Rohr Corporation 
Edward T. Austin 
Director of Public Rela tions and 

Advertising 
Chula Vista , Calif1rnia 

Rya n Aeronauti cal C01n pany 
William Wagner 
Vice President, Public & 

P ersonnel R elations 
Lindbergh Field 
San Diego, Cali f. 92112 

George J. Becker, Jr. 
P ubl ic Relations :.ranager 
Lindbergh Field 
San Diego, Calif . 92112 

Ja ck G. Broward 
News Bureau Chief 
Lindbergh Field 
San Diego, Calif. 92112 

Solar , a Di,·i sion of International 
Harvester Company 
£ayne B. J ohnson 
Manager of Communi cation 
2200 P acific Highway 
San Diego, Ca lif. 92ll2 

Sperry Rand Corporation 
Sperry Gyroscope Company 
Carlyle H. Jones 
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Vice President for Public 
Relations 

Great Neck, L. I., New York 

Ken Brigham 
Director of Public Relations 
Great Neck, L. I., New York 

Sperry E lectroni c Tube Division 
Dave Musgrave 
Marketing Develop ment iVIanager 
Gainesville, Florida 

S perry :.Iicro\\"ave E lectronics Co. 
Div. 

Dorothy FitzGerald 
Public Information & Advertising 

Coordinator 
Clearwater , Florida 

Sperry Phoenix Company 
John Kosl'k 
P ublic Relations Coonlinator 
Phoenix, Ari zo na 

Sperry Piedmont Co. Div. 
Jack Pleasants 
Publ ic Info rmation Coordinator 
Charlottesville, Va. 

Sperry Rand Research Center 
Bob Knapp · 1 

Public Info nnation Coordina tor 
Sudbury, :.Ias~ . 

I 
Sperry Semiconduetor Division 
Jim Grahan1 ' 
Manager of Public Relations 
Norwalk, Conn. 

Sperry Utah Co. Di,·. 
K eith Russon 
Publi c Relation.· Admin. 
322 N. 2100 West 
Salt Lake City, Utah 

Vickers, Inc. 
E. J . Doucet 
Director, Advertising & Public 

Relations 
Detroit, Michigan 

Sundstrand Corporation 
Ralph Rothstein 
Vice President-P ersonnel and 

Public Relations 
2531 11th Street 
Rockford, Illinois 

W. R. Liddle ' 
Director, Public Relations 
2531 11th Street 
Rockford , Illinois 

Thiokol Chemical Corporation 
Robert 0 . Day 
Manager Aclv. & Public Relations 
Executive Offices 
Bristol, Pa. 007 
Aeros-paee Center 
Ronald Swenson 
P. 0. Box 1619 
Ogden, Utah 
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Elkton Division 
F ra11k H odgdon 
P. 0. Box 241 
E lkton, :\bryland 21921 

Hun t;; ,·ill c DiYision 
.J nc- k F . :'\cal 
Hun bv ill e, Alabama 35800 

Wasntrh Di,·ision 
James Brown 
P. 0. Box 524 
Brighnm City, Utnh 84302 

Renction l\Iotors Division 
J . :\Iori n.r tv 
Denville, New Jersey 

Longhorn Division 
:\Iax Lale 
l\Ia rshall , Texas 75671 

Space Booster Division 
R. J. Faulk 
Brunswi ck, Georgia 31520 

Tho1~1!s1o1 _n RaRm o Wooldridg-e, Inc. 
11 1 

Jam ·. Crowell, Director 
c.0!"!),.: Publ~ e Relations & AdvtO". 
23ooo Eu chd Avenue '"' 
Clevebnd , Ohi o 44117 

Arlen D. Southern 
Ass1stant Directo . 
23555 E uclid ,\., 1 

. · ' · •enue 
Clcvcln nd , Ohio ·Hn 7 
TRvV Space 'l'e I I 

L b C1 11 0 oo·y a oratories '"' · 
E dwin H. Recs, As . . . 
Administrat ive 0 SJ s t~nt Dn·ector 
One Spae Park Pera b ons 
Redond o Beach C·l]'f 

9 ' ' r ·. 0278 
TRW Space Terhno] 
Laborntori Ps ogy 
J ames R. Rector 
P ubli c RPlntions Dep t. 
P. 0. Box 1310 
Sa n Bem ard ino, Cali f. 

TRW E lPdroni rs Operati ons 
F rank E. O'Bri rn 
Adver tising- :.ranager 
6.'i0 N. Sepulveda Blvd. 
El Srgundo, Cali f . 90245 

United Aircraft Corporation 
Frank L. Murphy 
East Hartford, Connecticut 

Pratt & Whitney Aircraf t Division 
R. H. Zaiman 
E ast H artford, Connecticut 

H amilton Standard Division 
Charles A. Anezis 
Windsor Locks, Connecticut 

Sikorsky Aircraft Division 
Frank J. Delear 
Stratford, Connecticut 

Norden Division 
George J. Flynn 
Norwalk, Connecticut 

United Technology Center 
R . W. Lanick 
Sunny,·ale, California 

Westinghouse Electric Corpora tion 
Robert A. Deasy . 
Director Public Rela twns 
A tomic, D efense & Space Group 
1625 K Street, N .W. 
\Vashington, D. C. 20006 

C F Carroll . 
J.Ip:r.: H endquar ters P ubhc 

Relations 
No. 3 Gateway Center 
P . 0 . Box 2278 
Pittsburgh, P a . 15230 

G. H . F ergurson . 
MgT., Public R elatwns 
New York Offi ce 
200 P ark Avenue 
New York, New York 10017 

Carl Albracht 
Mgr. , Public Rela tions 
410 Bush Str eet 
San Francisco, Cn lif . 9.J.10S 

D. A. Poland . 
Super visor , P ubli c Relatwns 
P. 0 . Box 1693 
Baltimore, Maryland 21203 

K. P. Day . 
Mgr. , Colllmuni t.v Relatwns 
Aer ospace E lectri cal Div. 
P. 0 . Box 989 
Lima, Ohio '15802 
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EXPLANATION OF TERMS AND ABBREVIATIONS 
Accessions: new hires and r ehires by industrial employer. Cumulated 

for a calendar month or year and expressed as a r a te per 100 em­
ployees on the p ayroll. 

Aerospace Industry: the industry primarily engaged in the manufac ture 
of aircr aft, guided missiles, spacecraft-i .e. , a ll a ir and space ve" 
hicles. 

AIA: Aerospace Industries Associa tion, form erly Aircr aft Industries 
Association . 

Air Carriers: see Airlines 

Aircraft: all airborne vehicles suppor ted eith er b~· buoya ncy or by dy­
namic action. Used in this volume in a restricted sense to mean an 
a irplane- any winged aircraft, including helicopters bu t exclu ding 
glider s and guided missiles. 

Aircraft Industry: the industry primarily engaged in th e manufac ture 
of a ircraft, aircraft engines and parts, a ircraft propellers and parts , 
and aircr aft parts and auxiliary equipment. Par t of th e aerbspace 
industry. 

Airframe: the structural components of an airpl ane, such as fu~elage, 
empennage, wings, landing gear, and engine mounts, bu t excluding 
engines, accessories and other parts that may be r eplaced fro~ time 
to time. 

Airlines: the commer cial system of air transportation. Consists of sched­
uled domestic and (US) inter national a ir carrier s, supplemental and 
other car r iers. 

Airplane: see Aircraft. 
Appropriation (Federal Budget): an act of Congr ess authorizing an 

agency to incur obligations and make payments out of funds held by 
the Treasury . 

Astronautics: the a rt and science of designing, building and operat ing 
manned or un manned objects through space. Part of the aerospace 
indust ry. 

Backlog: the sales value of orders accepted (supported by legal docu­
ments ) that have not yet passed through the sales account. 

Ballistic Missile: a missile which becomes a f r ee-falling body in th e 
latter stages of its flight through the a tmospher e. 

Booster: a propelling device used to add power to a vehicle in flight. 
Decayed Objects: spacecraft and components which have been des troyed 

by f riction burning on r e-entry into the a tmosphere , including un­
protected spacecraft r eturning f r om orbit and launch vehicle com­
ponents dropping earthward after attaining high velocities . 

Development: the process or activity of working out a basic design, idea, 
or p iece of military equipment (see also Resear ch) . 

DOD: Depar tment of Defe nse. 
Drone: A pilotless a ircraft r emotely controlled. 
Earnings: see Net In come. 
Evaluation: determination of technical suitability of . ateri al, ~qmp­

ment or a system. 
Expenditures (Federal Budget): payments by cash or check from the 

Treasury to liquidate obligations. Wh en expenditure totals are re­
ported, r efunds, etc., are excluded. 
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EXPLANATION OF TERllS 

FAA: Federal Aviation Agency. 
Facility: a physical p lant or installation, incluc~ing real property, build­

ing, structures, improvements and plant eqmpment. 

Fisca.l Year (Federal Budget): f r om July 1, to June 30; e.g., _the 1965 
fi scal year begins on July 1, 196-d-, and ends June 30, 196;:,; abbre­
viated FY. 

Funding: setting aside funds for a particular purpose. 

FY : see Fiscal Y car. 
General Aviation: Non-mili tary flying, exclud ing that of airlines, such 

as business, instruction and pleasure. 

Guided Missile (official definitions differ) : as used in this Yolume, an ~m ­
manucd vehicle movino- above the surface of the E arth whose traJ eC­
tory or flight path to target is capable of being altered by . a mech­
anism. The guided missile industry is part of the aerospace mdustry. 

Hardened Base: an area or installation specially prepared to minimize 
the effects of nuclear explosion. 

Hardware: term used to designate equipment or supplies made entirely 
or largely of metal, :mch as air craft, man-made satelli tes , spare 
parts; does not include food, clothing, and the documents r esulting 
from r esearch, te. t and evaluation. Often u sed to designate the 
finished object in the development of a device. 

H elicopter: A heavi er-than-air aircraft supported in the air by power 
dnYen rotors about one or more substantially vertical axes. 

ICBM: Intercontinental Ballistic Missile r an(J"e more th an 5000 miles. 
' t:> 

Jet Engine : a reaction eng ine that takes in air from outside as an oxidizer 
to burn fuel and ejects a jet of bot gases backward to create thrust, 
the gases being generated by the combustion within the engine. 

Labor ~urnover: the gross movement of w::we and salary workers into 
an °

1
ut of employment in individual ma7mfacturin <T ·establishments, 

cumu ated for a 1 d " t · 
100 1 

' ca en ar month or year and expressed as a ra e pe1 
emp oyces on the payToll. 

Military Assistance. M . 
. . · see utual Secun ty Program. 

MISSiles: see Guided Missiles, Ballistic Missiles. 
Mutual Security Pro . . 

to mail;U.ain the gra~_. a p~·ogram of ~h e U . ~. Governmcn.t des1gned 
general welfare sc~uuty, Pl 0~1ote fore1gn poh cy, and prov~de for the 
1954. 0 the U.S . , based 01~ the Mutual Secunty Act of 

NASA: National Aeronat t· d S · · · 
1 1cs an pa ce Admm1stratwn. 

National Security Expendi.tures · d"t f ·1· f · f · expen 1 ures or mi 1tary ·unctwns o 
t~e 

1
DTartmcdnt of Def ense, military ass istance, ~tomic energy, 

s oc '])1 mg an ex-pansion of def ense production. 

Net Income: profit after depreciation, taxes and reserves for taxes, 
chargeo.ffs, other reserv~s, etc. , but before dividends; also iden tified 
as earmngs or net em·mngs. 

Passenger Mile: one passenger moved one mile. 
Procurement: the process whereby F ederal Government a(J"encies acquire 

material, services, and property from industry. " 
Profit: see Net Income. 
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EXPLANATION OF T E RM S 

R & D: Research and Development. 

RDT&E: Research, Development, Test and Evaluation. 

Reciprocating Engine: an engine in which power is delivered m a back­
and-forth movement of a piston or pistons. 

Research: "Basic research" provides new knowledge and understanding. 
"Apvlied research" puts the knowledge gained in basic r esear ch to 
some useful vurpose. Applied research is often called development. 

Rocket Engine: an engine that ejects a jet of hot gases backward to 
create thrust without taking in air from outside. The gases ar e 
derived from combustion of fuels and other materials stored intPr­
nally. 

Rotocraft: An a ircraft which in all its usual flight attitudes is suppo'rted 
in the air wholly or in part by a r otor or rotors, i. e. by a irfoil s rotat-
ing or revolving about an axis. I 

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: t erminations of employment. Terminations may be initia ted 
by the emvloyee (quits) or the employer (layoff, other separations). 
Both employee and employer actions are accumula ted for a calendar 
month or year and are expressed as a rate per 100 employees on the 
payroll. 

Silo: a missile shelter that consists of a ha rdened vertical hole in the 
ground with facilities for launching the missile. 

STOL: Short take-off and landing. 

Test: an experimen t designed to assess progress in att ainment or ac­
complishment of develovment objectives. 

Thrust: the driving force exer ted by an engine, particularly an aircraft 
or missile engine, in pr opelling the vehicle to which it is attached. 

Ton Mile: one ton moved one mile. 

Turbine, Turbo: a mechanical device or engine that spins in reaction to 
a fluid flow that v 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 S tates 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 purpdse work. 

VTOL: vertical t ake-off and landing. 
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