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FOREWORD

This thirteenth annual edition of Aerospace Facts and Figures is
designed. as in the past. as a standard reference work to provide infor-
mation on the aerospace industry for the use of management in govern.
ment and industry, legislators. writers and editors. analysts and students.

The aerospace industry in 1961 recorded its highest sales in his-
tory—=520.7 billion—for aircraft, missiles. spacecraft and supporting
equipment.

The most notable feature of the aerospace industry. however. is
not its impressive sales. It is rather its unique capacity to manage. to
bring from concept to operation, the most complicated equipment and
equipment systems man has ever devised. To this end. the aerospace
industry must and does work at the frontiers of the nation’s technology,
and these frontiers are advancing at an unprecedented rate.

The industry must vigorously exploit technological opportunities
to meet the challenge of an adequate national defense. and to lead in
space exploration. Added to this is the need to develop the ability to
shift with changing requirements which has become a basic competitive
imperative. The record of accomplishment continues to demonstrate
that the industry can and does adjust rapidly and effectively to hoth
technological advance and quantum changes.

The industry must assume responsibility for tasks in which little
more is specified than the desired pability, whether it be a spacecraft
to reach the moon or a commercial transport with Mach 3 speed.
Further it must predict. and has done so with remarkable accuracy. the



length of time and the amount of funds required for such assignments.

The statistical measurements of this industry in 1961 are detailed
in the several chapters of this book. Increases were recorded in almost
every category. Production of both military and civil aircraft advanced
over the previous year. The sales of commercial transports approached
the high levels achieved when the airlines first started their major
re-equipment program with turbine-powered aircraft.

Utility aircraft showed an increase of almost 30 per cent in net
billings. Helicopter production also gained significantly: and. perhaps
more worthy of note. today there are 79 different types of Vertical
Take-off and Landing (VTOL) aircraft.

Aerospace exports again exceedegd $1 billion. and government
plans 1o make U. S. financing fully competitive with that available from
other countries should provide a strong stimulus to an increase of
exports in the future.

Space expenditures by all government agencies increased 26 per
cent. more than compensating for the decline in government expendi-
tures for missiles.

A key indicator of future acrospace trends is the amount expended
I‘m: research and development. The level of spending in this category—
the starting point of all new hardware

reached nearly $9 bhillion.

KARL G. HARR, JR.
President
Aerospace Industries Association
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Aerospace Summary

A billion dollar increase in sales of space hardware, coupled with a
$250 million gain in aireraft sales, more than offset a deeline in missile
sales and the aerospace industry in 1964 recorded its highest sales in
history—$20.7 billion.

This compares with sales of $20.1 billion in 1963. The breakout of
sales for 1964, in round numbers, includes : aireraft, $8.8 billion ; missiles.
$5.3 billion; and space vehicles, $+.7 billion.

Sales for 1965 are estimated at $20.6 billion with aireraft and space
vehicles inereases again off-setting the anticipated decline in missile sales.

The pattern of a low rate of earnings by aerospace companies, as a
Dercentage of sales, continued ; however, a slight gain from 2.3 per cent
1963 to 2.6 per cent was made in 1964. The earnings of all manufac-
turing companies averaged 5.2 per cent,

Employment in the aerospace industry declined to approximately
1,117,000 workers compared with 1,174,000 in 1963. Total employment
was divided almost equally between salaried and production workers.
Production workers have declined about 120,000 from a high in recent
Years of 673,000 in 1959. Today the aerospace industry accounts for a
6.5 per cent of all manufacturing employment.

b1}



AEROSPACE TACTS AND FFIGURES, 1965

ABROSPACE SALES AND THE NaTioNaL KcoNoay
Calendar Years 1960 to Date
(Dollar Figures in Billions)

:‘ , AEROSPACE SALES AS
SALES OF Pur Cext or
Year Total I )
Ending | Gross ‘ Al
Decem- | National || Manufae-| Durable | Aero- it-lftllm'_ Bkl
ber 31 | Product turing Goods space GNP | il(l”' 1‘:1: (:I(])(‘“]:
Industries| Industry | Industry dustries )
1960 $502.6 ‘ $369.6 $189.8 $17.3 +.7 9.1
1961 5187 || 370.6 186.4 18.0 4.9 0.7
1962 556.2 ||  399.7 206.2 19.2 5 4.8 9.3
1963 5839 | 4175 217.0 20.1 3.4 4.8 9.3
1964 " 6284 || 445.6 230.8 20.7 3.3 4.6 9.0

Sources:
Manufacturing and Durable Goods Industries: Department of Commerce,

Bureau of the
Census, “Manufacturers’ Shipments, Inventories, and Orders, Series M3-1"

(Monthly).

Gross National Product: Department of Commerce, *“Survey of Current DBusiness.”
(Monthly).

Aerospace: Aerospace Industries Association estimates, based on latest available informa-
tion.

Arrosrackt CONTRIBUTION TO GROSS NATIONAL Propuer
Calendar Years 1960 to Date
(Dollar Figures in Billions)

Aerospace Contribution
; s T T ]
Contribution to GNP by as Por Cont of
Total Gross
Year National [
Product Manufac- \eros | Manufae-
turing AETOS PR GNP turing
Industries Industry | Industries
1960 $502.6 $139.7 $ 8.9 1.80; 6.4
1961 H18.7 139.9 9.5 1.8 6.8
1962 556.2 153.5 10.6 1.9 ‘ 6.9
1963 H83.9 160.4 10.8 1.8 | 6.7
1964 6284 173.9 11.1 1.8 \ 6.4
ISR | S RS == S
NorTEr: The contribution of an industry to Gros National Product is composed of the value

of ‘i adjus nts for taxes and services.
added by manufacturing with adjustmen ( T
'“1’:“”“[(., 1", 8. Department of Conumerce, Sarvey ol urrent Business
dnl\ll'iw Lssociation estimates, hased on latest available  formation.

1961, Acerospace In



AEROSPACE SUMMARY

The acrospace payroll in 1964 amounted to more than $8.6 billion,
which is 8.3 per cent of all manufacturing payrolls.

A study by the National Science Foundation shows that there were
348,700 scientists and engineers employed by all manufacturing indus-
tries in 1964 and that the acrospace industry employed 105,900 of this
total. This was 30.4 per cent of the total of all industries. Employment
of acrospace scientists and engineers reached a peak in 1964, but the
1964 increase was small.

The Gross National Produet in 1964 reached a high of $628.4 billion
with the acrospace industry contributing $11.1 billion of the total. The
industry’s contribution was 1.8 per cent of total GNP, and 6.4 per cent
of all manufacturing industries.

ESTIMATED SALES OF THE AEROSPACE INDUSTRY, BY PrODUCT GROUP
Calendar Years 1948 to Date
(Millions of Dollars)

Year Produet Group
Iinding ToTAL
December SALES . o Space Non-
31 Aireraft Missiles Vehicles 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
1957 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 1,659
1961 17,997 8,847 6,266 1,264 1,620
1962 19,162 8,944 6,311 2,182 1,725
1963 20,129 8,512 6,003 3,774 1,830
1964" 20,716 8,760 = 5,311 4,761 1,883
1965" 20,597 9,249 4,426 5,050 1,872

NoTE: Includes military and nonmilitary sales aud research, development, test, and evaluation,
B Tstimate. . X
Source: Aerospace Industries Association estimates, based on latest available information.
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AEROSPACE FACTS AND TIGURES, 1965

In another important area of the economy—exports—the aerospace
industry made an important contribution. For the seventh time in the
past nine years aerospace exports exceeded $1 billion with $1.2 billion
reported for 1964. Increases were made in such categories as commercial
transports, rotary wing airceraft and eeneral aviation aireraft.

ESTIMATED SALES OF THE AEROSPACE INDUSTRY, BY CUSTOMER
(Millions of Dollars)
Calendar Years 1948 to Date

| -
Aerospace Products and Servieces !
Year Government® ‘ Non-
: aerospace
Ending Toran B y ‘
D(l(-embi,r SALES National Non- Products
31 Aeronautics | govern- | and
b Department | . 4 Space ment? | Services
of Defense Adminis-
tration i

1948 $ 1,493 $ 1,182 — $ 177 $ 134
1949 2,232 1,802 — 230 200
1950 3,116 2,598 — 238 280
1951 6,264 5,353 — 347 564
1952 10,130 8,568 — 650 912
1953 12,459 10,604 — 734 1,121
1954 12,807 10,832 — 822 1,153
1955 12,411 10,508 — 786 1,117
1956 13,946 11,525 — 1,166 1,255_)
1957 15,858 12,833 —- 1,598 1,427
1958 16,065 13,246 $ 1 1,372 1,446
1959 16,640 13,171 130 1,841 1,4‘—128
1960 17,326 13,196 363 2,2(38 1,559
1961 17,997 13,871 630 1 ji(; 1,620
1962 19,162 14,331 1,334 1,772 1,725

4 485 1,830

1963 20,129 14,191 2,614 1,4 ; L)
1964" 20’,71 6 13,241 3,550 2,042 1 ,ss;),
1965" 20,597 1 ”ET}Q(}G‘ -3-,95'1 2,308 il,,S"d

% Pepmats. ts and services to DOD nd NASA are estimated to be equal to

a Sales of aerospace produc i i Data for calendar years were
i i r aerospace products a: I services. Data
expepdltu}l)‘EE %fd-thesfh'ég;:f;e?oiome two fiscal years concerned and dividing the total by two.
e vt & aft engines, and parts; includes some sales to the government.

o ivil ai ft, airer ] p ) { X
S?uall'i:'OfA(::(:;pa;::ninﬁustries Association estimates, based on latest available information.



ALEROSPACE SUMMARY

FEDERAL EXPENDITURES FOR SELECTED FUNCTIONS AND FOR
AEROSPACE PRODUCTS AND SERVICES
Fiscal Years, 1948 to Date

Federal Expenditures AEROSPACE
(Millions of Dollars) as Per Cent of
Ye{“‘ ‘} | Torar 1;
Ending Total, | NASA | AEro- | I \,T‘?ta] ‘
June 30 ToraL || National | Space SPACE Total | ;Da?onfl;
FeperaL || Defense | Activities | Propucrs | Federal | ¢iense
A | _and
‘ SERVICES ‘} NASA
\ | | i =
1948 $33,791 $11,983 N.A. $ 891 2.69% || 7.49%
1949 40,057 13,988 N.A. 1,474 3.7 ! 10.5
1950 39,617 || 13,009 N.A. 2,130 5d | 104
1951 44,058 22,444 N.A. 2,878 65 || 128
1952 65,408 | 45,963 N.A. 6,075 93 | 132
1953 74,120 50,442 $ 79 9,204 124 18.2
1954 67,537 || 46,986 90 | 11,194 16.6 23.8
1955 64,389 40,695 74 10,470 16.3 25.7
1956 66,224 40,723 71 10,544 15.9 25.8
1957 68,966 43,368 76 12,506 18.1 28.8
1958 71,369 44,234 89 13,160 184 29.7
1959 80,342 46,483 145 13,330 16.6 28.6
1960 76,530 || 45,601 401 | 13,269 17.3 98.8
1961 81,515 | 47494 744 | 13,866 17.0 28.7
1962 87787 || 51,103 1,957 | 15295 | 174 29.2
1963 92,642 || 52,755 2552 | 16,214 | 175 29.3
1964 97,684 || 54,181 4171 | 17,039 18.4 30.7
1965" 97,481 52,160 4,900 16,654 171 29.2
1966 99,687 || 51,578 5100 | 16,348 | 164 98.8

Nore: “National Defense” includes the military budget of the Department of Defense and
Atomic Energy Commission. Amounts from Trust Funds are not included. *“‘Space Research”
includes research and development activities and administrative operations and construction
of facilities of NASA. NASA construction (at $406 million in 'Y 1966) is not included in
“Total aerospace products and serviees.”

N.A.—Not available.

I Iistimate,

Source: “The Budget of the United States Government” (Annually)




AEROSPACE FACTS AND FIGURES, 1965

DEPARTMENT OF DEFENSE
ToranL KXPENDITURES, BY APPROPRIATION (iROUP
Fiscal Years, 1961 to Date

(Millions of Dollars)

Year Ending June 30

1961 | 1962 1963
POTAL: v s swnmsssnsimssnsnsvmsmsssensnss $44,676 $48,205 $49,973
Military Personnel ........ ... ... ..... 12,085 13,032 13,000
Active Forces ... i 10,651 11,530 11,386
Reserve Forces .......cooviii... 648 607 599
Retired Pay ......... ... (... 786 894 1,015
Operation and Maintenance ............. 10,611 11,594 11,874
PROCURBMENT .o mimemamenswancassinsgs 13,095 14,532 16,632
ATRCRAPT v vioaicmsssmsonma s siasnm 5,898 6,400 6,309
MISSILES . vvvvieeeneen R 2,972 3,442 3,817
SHIPS + v vt e e 1,801 1,906 9,522
Ordnance, Vehicles, & Related

Bquipment: sssaisimimsasasmsninins 675 1,137 1,665
Electronies and Communications ....... 1,042 1,139 1,427
Other procurement ................... 707 508 892

ResearcH, DEVELOPMENT, TEST,

AND EVALUATION .. vvvi i 6,131 6,319 6,376
AIRCRAFT .ottt iiiiee i 547 624 544
MISSILES « ot oot e et 3,025 2,777 12,241
ASTRONAUTICS +vvoetieeineeieeennnn 518 749 946
Other ..., 2,041 2,169 2,645

Military Construction .................. 1,605 1,347 1,144
Family Housing ....................... — — 427
Civil Defense ......oviiiiiiiii... — 90 203
Military Assistance .................... 1,449 i 1,390 1,721
ATRCRAFTY «iivivmsims sinmeimsmamanss oo 265 | 206 262
MISSILES «ov e veeee e iieeeeieaeennns ] 154 | 161 183
OhEr oo e 1,030 1,023 1,276
OBHEE misams 5w ss 50585 e men o m oinbre e (300) ‘V (99) (1,404)

(Continued on next page)
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AEROSPACE SUMMARY

DEPARTMENT OF DEFENSE

ToraL EXPENDITURES, BY APPROPRIATION GroOUP—Continued

Fiscal Years, 1961 to Date
(Millions of Dollars)

Year Ending June 30

1964 1965" 1966"
TODAT; s snsmimsminsosmimenin afusmawans $51,245 49,300 $49,000
Military Personnel ..................... 14,195 14,820 14.800
Active Forees ..o 12,312 12,666 12,584
Reserve Forees . ...t 674 E; 706
Retired Pay ........ ... ... ..., 1,209 1,380 1,510
Operation and Maintenance ............. 11,932 12,220 12,160
PROCUREMENT ... 15,351 3,275 13,220
ATRCBATT 45 smsmais dodsasins dhdsnis 6,053 5,543 5,516
MISSILES o vvvviiiii i 3,577 2,635 2,311
OHIDS siasmsiesmassmsmemsmssdsisssesms 2,078 1,518 1,948
Ordnance, Vehieles, & Related

Equipment ........ .. ... . . L. 1,597 1,383 1,638
Electronies and Communications ....... 1,264 1,087 2
Other procurement ................ ... 782 S09 383

ResearcH, DeveLorMENT, TEST,

AND EVALUATION ..., 7,021 6,700 6,400
NIRERATT wssmswsmsmsmsmemimsmams s 939 902 921
MISSILES vt vi et e ie it ei i eieenn 2,352 2,058 1,849
ASTRONAUTIONS s siomesnsmsmspsmimessses 1,284 1,140 1,057
Other ..... ..o i, 2,446 2,600 2,573

Military Construction .................. 1,026 1,000 920
Tamily Housing ..., 530 630 660
Civil Defense su:memsmsmsnsnssnssmimsn 107 125 110
Military Assistance .................... 1,485 1,200 1,100
AIRCRAFT ..o o 18 _— 307
IVIESBTLES 5 o e sis 0w w6 x g 46 5 500 3504 0 w4 |
Other ... i, 1,267 S42 703
Other ... i (452) (670) (370)

N.A.—Not available,
B Mstimate.
NoTe: Data in parentheses are minus figures.

Source: Department of Defense, Reports “IFAD 500, |

25 January 1965,



ABEROSPACE FACTS AND FFIGURES, 1965

DEPARTMENT OF DEFENSE
AEROSPACE KEXPENDITURES
Fiscal Years 1960 to Date

(Millions of Dollars)

Year DOD Procurement Research,

Ending Aerospace De'\'elopment»,

June 30 Expenditures Military Military Tet, e

TFunctions Assistance” Evaluation

1960 $13,013 $ 9,299 $511 $3,203
1961 13,379 8,870 419 4,090
1962 14,359 9,842 367 4,150
1963 14,302 10,126 445 3,731
1964 14,423 9,630 218 H575
1965" 12,636 8,178 358 14100
1966" 12,051 7,327 397 3,827

[}
aData on Military Assistance shown in this table are not includel in most other tables on
Department of Defense expenditures in this book. |

Sources: Department of Defense Reports “FAD 500, 502, 503,” 25 January 1965 and
Department of Defense “Military Assistance IFaets” annually, page 11.

LOCATION OF AEROSPACE COMPANIES

MIDDLE
ATLANTIC

st
SOUTH CENTRAL
==

WEST SOUTH CENTRAL

Source: Aervospace Industries Association Membership.,
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AcTive MiLiTary FORCES OF THE UNITED STATES,
1961 to Date

Estimated
Actual, | Aectual,
" June 30, [June 30,
1961 1964 June 30, | June 30,
1965 1966
| |
Military personnel (in thousands): ? ‘
ATING & 00 e 5 00 o 5 50 5 08 001 8 & 3 998 § 5 68 8 57§ 5 | 838 972 | 963 953
DEANT 5 0 0 tiom o om0 o Gl 5 506 3050 8 8 080 5 5 § 008 5390 6 S | 627 667 674 685
MATINE COTPS «veeaeaenene e | 177 190 190 193
AIr POTCR wyom s s wmswvs s v mmss v w5 s s« s | 820 856 829 809
1
Total, Department of Defense ... .. J 2,482 2,685 2,656 2,640
|
Seleeted military forces: ‘
Strategic retaliatory forees:
Intercontinental ballistic missiles
(squadrons) :
MiInuteman .......eeeuuuueeeeeeennn ‘ — 12 16 17
DHEEIE 5 0 5 50w 5 @ 55 o0 & wote s et o 200 0 16 5 o060 co o 1ot | = 12 6 6
AEIaS wimsnpemendsBes @ mss g Rinns [ 4 13 S —
Polaris submarines ................... 5 29 RIS 38
Strategic bombers (wings) : )
B2 e mioi e 8 5550 E s ot s B 8 13 14 14 15
B-58 e 1 2 2 2
BT sovswsnwivssvosssumsssywnsons 20 10 5 ==
Continental air and missile defense forces: |
Manned fighter intereeptor squadrons . .. 42 40 39 | 34
Interceptor missile squadrons (BOMARC) 7 8 6 6
Army air defense missile battalions® .... 4914 261 231, 2310
General purpose forces:
Army divisions (ecombat ready) ........ 11 16 16 16
Army surface-to-surface missile battalions 4214 38 38 38
Army air defense missile battalions ..... 263 3134 323, 33%
Army special forees groups ............ 3 7 7 7
Warships:
Attack CUITIErS cvisewsswssms ssamasims 15 15 15 15
Antisubmarine warfare carriers ...... 9 9 9 9
Nuelear attack submarines .......... 13 19 23 3
OLIEE 55 v i 00 8 505 0 cane Bom 8 um 555 mans om0 328 322 329 323
Amphibious assault ships .............. 110 133 135 140
Carrier air groups (attack and ASW) ... 28 28 28 28
Marine Corps divisions/aireraft wings. .. 3 3 3 3
Air Force tactieal forces squadrons ..... 93 118 117 119
Airlift and sealift forces:
Airlift aireraft (squadrons):
(-130 through C-141 ...... ... ... 16 34 38 41
C-118 through C-124 . ............... 35 27 19 16
Troopships, ecargo ships, and tankers . ... 99 99 99 99
Active airveraft inventory (all programs):
DIPINRE 555 60 8 5 5 8 st 5 Foud 535550 56 5 58 6 o e 3 st § 0 5,564 6,338 6,899 7.624
NV i iiii ittt ettt ineaneen 8,793 8,391 8,250 8,241
ATy FOTCE v ssmsmns s s0s s s 5% s 5% 8 5 9 16,905 15,380 14,411 13,706
Commissioned ships in fleet (all programs) .| 819 859 880 899

* Decrease reflects phaseout of Nike-Ajax and transfer of Nike-Hercules battalions to Army
National Guard.
Source: “The Budget of the United States Government' (Annually).



AEROSPACE FACTS AND FIGURIES, 1965

EMPLOYMENT IN ALL MANUFACTURING, DURABLE GoOoDS,

AND AEROSPACE INDUSTRIES

Calendar Years 1959 to Date

(Thousands of Employees)

| AEROSPACE INDUSTRY
Year S
Knding All Mn'nu- Durable | As Per Cent of
Decembor facturing Goods ;
5 Industries | Industries AL e . = ..
Al SR ' Manufac- Durable
i turing Goods
i | — S —— i——.— — —
1959 16,675 9,373 1,128 i 6.8% 12.09,
1960 16,796 9,459 1,074 1“ 6.1 10.8
1961 16,327 9,072 1,006 | 67 12.1
1962 16,859 9,493 1,177 ‘ 7.0 12.4
1963 17,065 9,625 1,174 “ 6.9 12.2
1964° 17,304 9,519 1,117 j‘ 6.5 11.3

E Jistimate,
Sources:

Manufacturing and Durable Goods: Bureau of Labor Statistics,

ings,” (Monthly).

“IKmployment and Earn-

Aerospace: Aerospace Industries Association, based on latest available information.

EsTiMaTED EMPLOYMENT AND PAYROLL 1IN THE AEROSPACE INDUSTRY

Calendar Years 1959 to Date

Aerospace as
Per Cent
Acrospace Employment Aerospace Payroll - of Total
Year ] -
Knding Manu-
Decem- factur- | Manu-
ber 31 Produc- Produe-| ing factur-
Sala- tion Sala- tion Em- ing
ToraL ried | Worker| Torawn ried | Worker| ploy- Pay-
(Thousands of Employees) (Millions of Dollars) ment roll
1959 1,128 455 673 $7,239 || $3,598 | $3,641 6.89% 8.5%
1960 1,074 467 607 7,108 3,756 3,352 6.1 8.1
1961 1,096 499 597 7,682 4,145 3,437 6.7 8.6
1962 1,177 558 619 8,525 4,814 3,711 7.0 9.0
1963 1,174 591 H80 8,833 5,152 3,681 6.9 3.9
1964 1,117 H6H 552 8098 5013 3085 6.5 S.3
Sources:
Manufacturing Employment: Bureau Labor Statistics “Fmployment and Earnings”

(Monthly).
Manunfacturing Payroll
Aerospace Employvment

available information.

© Bureauw of the Census, “Annual

and

Survey of
Payroll: Aerospace Industries Agsociation, hased on latest

Manufacturers.”



ALROSPACE SUMMARY

U. S. EXPorTS AND IKXPORTS OF AEROSPACE PRODUCTS
Calendar Years 1948 to Date
(Millions of Dollars)

Exports of Aerospace Products
Year Total U. S. | Per Cent
Ending Exports of Commenr- Other of
December 31 | Merchandise” TOTAL cial Aerospace Total
Transports | Produets U.S.
Exports
1948 $12,532 $ 154 $ 37 $ 117 1.29%
1949 11,936 283 22 261 2.4
1950 10,142 242 40 202 2.4
1951 14,879 301 13 288 2.0
1952 15,049 603 18 585 4.0
1953 15,652 881 79 802 5.6
1954 14,981 619 93 526 4.1
1935 15,419 728 81 647 4.7
1956 18,940 1,059 133 926 5.6
1957 20,671 1,028 179 849 5.0
1958 e 17,745 972 146 $26 5.5
1959 17,438 770 ' 108 662 4.4
1960 20,349 1,330 480 850 6.5
1961 20,7117 1,209 266 043 5.8
1962 21.359 1,436 255 \ 1,181 6.7
1963 | 22,022 1,210 191 | 1,049 b
1963 25,087 1,212 | 211 1,000 47

“ Ixcluding re-exports and shipments of military aiveraft under the Mutual Securvity Program.
Source: Bureau of the Census, “U. S. Exports of Domestic & Foreign Merchandise, Report
FT 410" (Monthly).
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AEROSPACE IPACTS AND FIGURES, 1965

Aerospace Aerospace
17.1% 29.2%
$16.7 billion $16.7 billion $16.7 billion

For statistical data on which (his chart is based, see deral Expenditures for Selected Fune-
tions and for Aerospace Products and Services, Page

Department of Defense, Total Expenditures for Appropriation Group. Pages 10-11.




AEROSPACE SUMMARY

AIRCRAFT IN OPERATION ON WORLD Crvir AIRLINES, NUMBER AND PERCENTAGE
MANUFACTURED IN THE UNITED STATES
Calendar Years 1958 to Date

Number Per Cent
Year Ending TorawL Manufactured Manufactured
December 31 AIRCRAFT in the In the
IN OPERATION United States United States
1958 3,402 2,819 82.99,
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 reports by 93 members of the International Air Transport Association.

Source: International Air Transport Association.

NET ProriT AFTER TAXES AS A PER CENT OF SALES FOR
MANUFACTURING CORPORATIONS
1957 to Date

All

Manufacturing Non-

Year Corporations Durable D?l'able AEROSPACE
(except Goods Groods

Newspapers)
1957 4.89 4.99, 8% 2.99
1958 4.2 4.4 3.9 2.4
1959 48 4.9 4.8 1.6
1960 4.4 4.8 4.0 14
1961 4.3 4.7 3.9 1.8
1962 4.5 4.7 4.4 2.4
1963 =47 4.9 4.5 2.3
1964 5.2 5.4 5.1 2.6

Source: Securities & Exchange Commission—Federal Trade Qommission, ‘‘Quarterly Financial
Report for Manufacturing Corporations.’
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Aircrall Production

Production and sales of manned aircraft continued to dominate the
total product mix of the American aerospace industry in 1964. Following
a record production year in 1963 when 10,155 aireraft were produced
for both military and civil purposes, the aireraft industry produced
12,053 in 1964 including 10,053 airplanes for civilian use, according to
the Census Bureau and Department of Defense data.

Based on reports from 67 companies, the dollar value of aireraft
deliveries in 1964 totaled more than $6.4 billion including about $4.6
billion to the government and $1.9 billion to other customers.

Census Bureau data reveal that at the end of 1964 the manufac-
turers of aireraft engines, propellers and parts had a backlog of unfilled
orders totaling $7.8 billion, compared to $6.7 billion in backlog a year
earlier.

Of the estimated 52.9 million airframe pounds delivered by industry
in 1964, the military was again estimated to have received 30 million
pounds while civil users climbed " om 16.1 million pounds in 1963 to

22.9 million pounds in 1964.
The aerospace industry had in development or production for the

18



AIRCRAFT PRODUCTION

military services during the year a variety of aireraft including attack
aireraft, cargo vehicles, fighter/reconnaissance aircraft, tankers, training
planes and specialized aireraft for several different missions. Production
of military helicopters climbed significantly during the year although
total figures are not released by the Department of Defense. DoD did,
however, release production 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 new aircraft during 1964
was indicative of the future role of manned aircraft in the military
services. The announcement of the YF-12A and SR-71 interceptor and
reconnaissance aireraft was a major highlicht of the year. Also, the
initiation of development of the giant C-5A cargo aircraft, prototype

ATRCRAFT SALES AND BackLoG, REPORTED BY MaJOR MANUFACTURERS OF
COMPLETE AIRCRAFT, AIRCRAFT EXGINES, PROPELLERS, AND PARTS
Calendar Years 1948 to Date
(Millions of Dollars)

Ajreraft, Aireraft Engines, Propellers, and Parts
Year
Ending
e 4 Net Sales Backlog
NEESELES & During Year December 31

1948 $1,061° $ 2,983
1949 1,668 2,853
1950 2,116 4,717
1951 2,872 11,898
1952 5,654 16,692
1953 7,754 15,928
1954 7,471 13,755
1955 7,231 13,864
1956 7,689 16,000
1957 9,482 12,363
1958 8,661 10,182
1959 7,206 8,082
1960 6,527 7,791
1961 5,842 7,214
1962 5,898 6,528
1963 5,613 6,722
1964 6,428 7,799

e Three quarters only.

NoOTE: 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 aircraft propellers. After
1960, based on reports from ahout 67 aerospace companies.

Source: Bureau of the Census, ‘“Current Industrial Reports, Series M37D,” (Quarterly).



AEROSPACE FACTS AND FIGURES, 1965

flights of the F-111, further development of the COIN aireraft 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 aireraft production by eight AIA 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 produection 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.

AIRCRAFT SALES BY MAJOR MANUFACTURERS OF COMPLETE AIRCRAFT,
ATRCRAFT ENGINES, PROPELLERS AND PARTS
Calendar Years 1948 to Date !
(Millions of Dollars)

Aj 4 .
Total Aircraft Aireraft Elnrgir;::: ‘ P%':);:;ﬁz:s
Year Sales & Parts & Parts & Parts
End-
in ;
De, U.S. US. Us. US.
31 TOTAL (::Ir Other ff:_' Other (:ro:_' Other (::Z_' Other
ment ment ment ment

1948° | $1,061 || $ 884 ($ 177 |$ 626 |$ 122 |$ 222 | $ 43 $ 36 $12

1949 1,668 1,438 230 927 171 461 47 50 12
1950 2,116 1,878 238 | 1,255 161 561 64 62 13
1951 2,872 2,525 347 | 1,657 226 779 100 89 21
1952 5,654 5,004 650 | 3,442 455 | 1,440 169 122 26
1953 7,754 7,026 734 | 4,661 518 | 2,189 189 176 27
1954 7471 6,649 822 | 4,626 600 | 1,872 190 151 32
1955 7,231 6,445 786 | 4,605 559 | 1,728 205 112 22
1956 7,689 6,523 | 1,166 | 4,704 814 | 1,718 317 101 35
1957 9,482 7,884 | 1,598 | 5,607 | 1,165 | 2,137 390 140 43

58 8,661 7,289 | 1,372 | 5,305 | 1,014 | 1,858 321 126 37
iSSQ 7,206 5395 | 1,841 | 4,063 | 1,395 | 1,268 408 64 38
1960 6,527 4,319 | 2,208 | 3,333 | 1,766 | = 913 417 73» 25"
1961 5,842 3,066 | 1,876 | 2,945 | 1,442 1,021 434 ; "

1962 5,898 4126 | 1,772 | 2,998 | 1,389 | 1,130 383

5 b [
5,613 4,154 | 1,459 | 2,986 1,055 ],165_3 404
iggi 6,428 4,571 1,857 | 3,506 1,409 | 1,065 448 b b

a Total for the last three qgnlz;terts ?'f 1948 only
in “Aij arts. . .
ll,qgl'lrg‘-ldlegisntoAll;‘ggf%:sgd on reports fromf about 4? compames—gll .com%:nl;:gpléﬁow,, to be
' mplete aircraft, aircraft, engines, and aircera ers.
engaged in the manufacture of comp b s,

from about 67 .
gg?:cel-g%%:2:56%1031:633;;1; tQurrent Industrial Reports, Series M37D"” (Quarterly).
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AIRCRAFT PRODUCTION

AIRCRAFT BACKLOG OF ORDERS REPORTED BY MAJOR MANUFACTURERS OF COMPLETE
AIRCRAFT, AIRCRAFT ENGINES, PROPELLERS AND PARTS
1948 to Date
(Millions of Dollars)

. s Aircraft Aireraft
TO%L(‘}kll?gmft glll_.',fftfst Engines Propellers
& Parts & Parts
Dec. 31

U.S. U.S. U.S. U.S.

Gov- Gov- Gov- Gov-
ToTAL sk Other el Other pucsl Other ern- Other

ment ment ment ment
1948 |3 2983 ||$ 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 2,379 590 126 32
1958 10,182 6,933 | 3,249 | 5,407 | 2,688 | 1,479 539 47 22
1959 8,082 5,442 | 2,640 | 4,419 | 2,231 985 400 48 9
1960 7,791 5,406 | 2,385 | 4,101 | 2,031 | 1,256 348 49 6
1961 7,214 5,084 | 2,130 | 3,996 | 1,673 | 1,088 457 3 S
1962 6.528 4,864 | 1,664 3,687 1,301 1,177 363 2 4

1963 6,722 4,825 | 1,897 | 3,844 | 1,467 | 1,081 430 @
1964 7,799 5,283 | 2,516 | 4,291 | 1,988 992 528 @ ¢

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 aircraft propellers.

After 1960, based on reports from about 67 aerospace companies.

9 Included in “Aircraft and Parts.”

Source: Bureau of the Census, ‘‘Current Industrial Reports, Series M37D" (Quarterly).
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AEROSPACE FACTS AND FIGURES, 1965

.!— =
I

U. S. A1rcrarT ProODUCTION
Calendar Years 1909 to Date
(Number of Aircraft)

%iif};ilg% Toran Military Civil
1909 N.A. 1 N.A.
1910 N.A. - N.A.
1911 N.A. 11 N.A.
1912 45 16 29
1914 49 15 34
1915 178 26 152
1916 411 142 - 269
1917 2,148 2,013 135
1918 14,020 13,991 29
1919 780 632 98
1920 328 256 79
1921 437 389 48
1922 263 226 37
1923 743 687 56

924 377 31Z 60
}925 789 447 342
1926 1,186 532 654
1927 1,995 621 1,37%
1928 4,346 1,219 3,127
1929 6,193 677 2,516
1930 3,437 747 2,690
1931 ' 2,800 812 1,232
1932 1,396 ) 22? s
1933 1,324 i 466 : 85¢

(Continued on mext page)
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AIRCRAFT PRODUCTION

ATRCRAFT PRODUCTION
1909 1o DATE (cont’d)
(Number of Aireraft)

Year Ending

December 31 ToraL Military Civil .
1934 1,615 437 1,178
1935 1,710 459 1,251
1936 3,010 1,141 1,869
1937 3,773 949 2,824
1938 3,623 1,800 1,823
1939 5,856 2,195 3,661
1940 12,813 6,028 6,785
1941 26,289 19,445 6,844
1942 47,675 47,675 —
1943 85,433 85,433 —
1944 95,272 95,272 —
1945 48,912 46,865 2,047
1946 36,418 1,417 35,001
1947 17,739 2,122 15,617
1948 9,838 2,536 7,302
1949 6,137 2,592 3,545
1950 6,200 2,680 3,520
1951 7,532 5,055 2,477
1952 10,640 7,131 3,509
1953 13,112 8,978 4134
1954 11,478 8,089 3,389
1955 11,484 6,664 4,820
1956 12,408 5,203 7,205
1957 11,943 5,198 6,745
1958 10,938 4,078 6,860
1959 11,076 2,834 8,242
1960 10,237 2,056 8,181
1961 9,054 1,582 7,472
1962 9,308 1,975 7,333
1963* 10,155 2,000 8,155
1964" 12,053 2,000 10,053

NoTE: 1950 to date excludes aircraft produced for the Military Assistance Program.

E Estimate.

N.A.—Not available,

Sources: Aerospace Industries Association, “‘Aerospace Facts and Figures” (Annually).
Department of Commerce. Bureau of the Census, “Current Industrial Reports, Series

37G" (Monthly).
Department of Defense.
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.6 Estimated Sales of the Aerospace Indus-

Tor statistical data on which this chart is based,
try by Customer, Page 8.




AIRCRAFT PRODUCTION

ArFrRaAME WEIGHT PRODUCTION
Calendar Years 1939 to Date

Year Endi Weight in Millions of Pounds (Excluding Spares)
ear Ending
December 31 Torar Military Civil

1939 12.5° 191 247
1940 27.8° 23.1 4.7®
1941 86.1° 814 47"
1942 275.8 275.8 —
1943 654.2 654.2 —
1944 961.1 961.1 —
1945 541.1 539.4 1.7
1946 38.4 12.9 25.5
1947 29.3 114 17.9
1948 35.2 25.1 101

|

| 1949 37.0 30.3 6.7

3 1950 41.9 359 6.0

| 1951 55.2 50.2 5.0
1952 116.6 107.3 9.3
1953 148.4 138.0 10.4
1954 140.9 130.4 10.5
1955 124.5 114.3 10.2
1956 106.2 90.0 16.2
1957 101.2 794 21.8
1958 82.8 66.1 16.7
1959 74.9 51.8 23.1
1960 64.0 35.8 28.2
1961 51.5 29.6 21.9
1962 55.8 35.6 20.2
1963 46.1° 30.0% 16.1
1964 52.9" 30.07 22.9

E Hstimate.
Sources:

Department of Defense,

Aerospace Industries Association, '*Aerospace Facts and Figures” (Annually).
Bureau of the Census, ‘“Current Industrial Reports, Series M87G'" (Monthly,.
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AEROSPACE FACTS AND FIGURES, 1965
\
\ DEPARTMENT OF DEFENSE
EXPENDITURES FOR AIRCRAFT PROCUREMENT, BY AGENCY
Fiscal Years 1951 to Date
(Millions of Dollars)

Year Ending | Total Defense
June 30 Department Air Force Navy Army
1951 $2,412 $1,812 $ 594 $7
1952 4,888 3,633 1,205 51
1953 8,189 N.A. N.A. N.A
1954 9,080 N.A. N.A N.A
1955 8,804 N.A. N.A N.A
1956 7,835 N.A. N.A N.A
1957 8,647 N.A. N.A N.A
1958 8,793 N.A. N.A. N.A
1959 7,730 N.A. N.A. N.A.
1960 6,272 4414 1,765 93
1961 5,898 3,926 1,832 141
1962 6,400 4,387 2,102 170
1963 6,309 3,746 2,328 234
1964 6,053 3,894 1,859 300
1965” 5,543 3,450 1,721 373
1966" 5,516 3,220 1,950 347

N.A.—Not available.
B Estimate.

Source: Department of Defense, Reports “FAD 397, 502,” 25 January 1965.
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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-38) Tracker Navy Grumman
Attack A-4E (A4D-5) Skyhawk Navy Douglas
Attack A/EA-6A (A2F-1, | Intruder Navy Grumman
1H)
Recon. Attack |RA-5C (A3J-3) Vigilante Navy North American
Attack A-TA Corsair II Navy Ling-Temeco-
Vought
BOMBER
Bomber XB-70 Valkyrie USAF North American
Carco
Cargo C-2A (W2F-COD) | — Navy Grumman
Cargo/Rescue | HC-130H Hercules USAF Lockheed
Cargo C-130E Hercules USAF Lockheed
Cargo C-141A Starlifter USAF Lockheed
Cargo CV-2B (AC-1A) | Caribou Army DeHavilland
Cargo C-5A (CX-HLS) — USAF Unknown
Cargo CV-7A Caribou IT Army DeHavilland
FieaTER
Fighter/Recon. | F/RF-4B; F4-J |Phantom II Navy MecDonnell
(F4H-1,1P)
Fighter F-4C/D/E — USAF MecDonmnell
Recon. Fighter | RF-4B/C — USAF MeDonnell
Fighter/Recon. | F/RF-111A/B TFX USAF & | General
Navy Dynamies
Fighter/Int,. YF-12A — USAF Lockheed
Fighter F-5A/B Freedom USAF Northrop
Fighter
Fighter F-104 Starfighter USAF Lockheed
TRAINER
Trainer TA-4E Skyhawk 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 (AO-1) Mohawk Army Grumman
Warning E-2A (W2F-1) — Navy Grumman
Strategic SR-71 — USAF Lockheed
Recon.
DroNE
Drgne AQM-37A —_ Navy Beech
(KD2B-1)
Drone BQM-34A (Q-2C) — USATF/ Ryan
Navy
Drone MQM-36A — Navy Northrop-
(ED2R-5) Ventura
Drone MQM-42 Roadrunner Army North American
Drone MQM-57A — Army Northrop-
(USD-1A) Ventura
Drone QH-50C (DSN-3) — Navy Gyrodyne
Drone Type IT Firebee/ Army Ryan/Hayes
Towbee
Source: Department of Defense.
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N
MiLiTaArRYy AIRCRAFT PRODUCED: NUMBER, FLYAWAY VALUE,
AND AIRFRAME WEIGHT
Calendar Years 1950 to Date

Year TYPE OF AIRCRAFT

Ending

Decem- Trans- Heli-

ber31 | TOTAL | Bomber | Fighter port Trainer | copter | Other

NUMBER
1950 2,680 560 1,477 176 351 60 56
1951 5,055 502 1,937 271 558 349 1,438
1952 7,131 1,193 2,117 479 1,363 961 1,018
1953 8,978 1,156 3,958 713 1,510 873 768
1954 8,089 1,806 3,511 626 1,403 373 370
1955 6,664 1,353 3,128 513 1,111 410 149
1956 5,203 1,164 1,916 362 778 644 339
1957 5,198 873 2,073 224 819 659 550
1958 4,078 676 1,482 271 560 641 448
1959 2,834 511 922 215 564 451 171
1960 2,056 471 595 142 268 488 92
1961 1,582 397 376 148 203 366 92
1962 1,975 398 437 256 211 554 119

FLYAWAY VALUE® (Millions of Dollars)
1950 1,141.3 546.4 339.7 178.5 47.7 6.3 22.7
1951 1,684.3 690.5 559.1 278.5 78.2 29.6 484
1952 3,162.0 1,334.7 751.7 647.9 256.1 101.4 70.2
1953 4,722.9 1,799.2 | 1,672.5 791.5 253.6 1244 81.7
1954 5,715.0 2,405.4 | 2,087.0 854.4 261.3 82.0 24.9
1955 4,927.9 2,013.8 | 1,907.4 652.7 166.4 169.2 184
1956 5,075.3 2,202.9 | 1,987.4 537.0 115.5 184.6 47.9
1957 5,284.9 2,163.4 | 2,086.5 676.2 169.5 156.6 32.7
1958 5,365.3 2,157.2 | 2,106.6 781.9 139.4 156.0 24.2
1959 5,101.0 2,066.1 | 1,829.5 759.4 216.1 163.1 66.8
1960 3,384.4 || 1,560.7 | 1,109.1 415.5 130.0 172.9 50.2
1961° | 4,497.4 2,575.0 | 1,054.6 385.2 199.7 228.2 547
1962° | 3,804.6 1,623.1 | 1,000.6 674.3 193.7 249.0 63.9

28
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MiLiTARY AIRCRAFT PRODUCED: NUMBER, FLYAWAY VALUE,
AND AIRFRAME WEIGHT—Continued
Calendar Years 1950 to Date

Year TyYPE OF AIRCRAFT
Ending
Decem- Trans- Heli-
ber 3l | TOTAL | Bomber | Fighter port Trainer | copter | Other
AIRFRAME TVEIIGHT“ (Millions of Pounds)
1950 35.9 16.4 10.2 6.7 19 i 0.7
1951 50.2 17.0 15.7 115 31 ? 2.0
1952 107.3 36.7 31.7 24.6 9.5 8 48
1953 138.0 441 40.7 36.5 11.3 ® 5.4
1954 130.4 51.8 354 311 9.6 v 2.5
1955 114.3 39.9 43.2 20.9 7.4 & 2.9
1956 90.0 38.6 30.6 13.1 3.3 b 44
1957 79.4 32.7 28.7 9.3 4.2 3 45
1958 66.1 25.2 18.0 15.9 31 2 3.9
1959 51.8 18.6 12.9 14.6 3.5 ’ 2.2
1960 35.8 13.6 9.1 9.7 11 2 2.3
1961 29.6 11.9 6.1 8.3 0.9 ? 2.4
1962 35.6 10.3 74 13.2 1.3 K 3.4

NoTe: Data exclude gliders and targets.

¢ Values up to 1961, are based on unit prices in latest production contracts and do not include
values of spares, spare parts, and other support equipment. Since 1961, data include spares,
spare parts and support equipment that are procured with the basic aircraft. They are estimated
at 20 to 25 per cent of basic aircraft value.

b Airframe weight of helicopters is included in the “other' category.

Source: Department of Defense. Data released with a two year lag for security reasons.

. v

29



AEROSPACE FACTS AND FIGURES, 1965

PropuctioNn oF COMMERCIAL TRANSPORT AIRCRAFT
1956 to Date
(Fixed Wing, Multiple Engine)

|
Company
and 1956 | 1957 | 1958 | 1959 | 1960 | 1961 | 1962 | 1963 | 1964
Aireraft
ToTaL® 206 323 216 262 245 231 160 134 195
Boeing ,
707 — — 7 73 68 11 38 28 32
720 — — — — 24 61 30 6 6
727 — = - — — — — 6 95
Convair
340 — — - — — — — = —
440 57 79 21 14 5 — — — —
880 — - — — 15 49 9 14 —_—
990 . S - - — — 22 15 =
Douglas
DC-6 39 44 65 1 — — — — _
DC-7 67 123 57 — — —_ — —
DC-8 — -— — 21 91 42 22 19 20
Fairchild
F-27 — — 25 41 14 8 7 6 5
Grumman
Gulfstream| — — — — — 19 17 24 26
Lockheed
1049 43 42 21 5 — — — — —
1649 — 35 8 — — — SR —_ S
Elect1a — — 12 107 24 21 — —_—
Jet Star — — — — — 14 9 10 6
130 — — — — 4 6 6 6
Other — = - _— = - = — 5

e Commercial transport totals differ from FAA toi..s for ‘‘transports’’ because they exclude
executive and other transports for other than commercial use.
Source: Aerospace Industries Association, company reports.
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PropuctioNn oF UTiLiTy AIRCRAFT, BY KIGHT MANUFACTURERS, 1964

Manufacturer Complete Manufacturers Net
and Aircraft Billing Price
Model Number (Thousands of Dollars)

s 9,336 $198,876
Aero Commander

500B :ssnimcnsninsinsmsns 39

BBOF v 7

B80F .. 3

680FP .......coiiiil.t. 6 $ 11,973

Grand Commander ........ 49

Pressurized Grand

Commander ............ 5

Beech

King Air 90 .............. 9

H Super18............... 57

Queen Air 80 ............. 79

Queen Air 65 ............. 3

Baron (55) «.vveviiiiin.n 272 54,923

Travel Air (95) ........... 42

Bonanza (35) ............- 435

Debonair (33) .....covnnne 100

Musketeer (23) ....... ... 106
Cessna

TB0 oovmsmomssnmsmsmsmenens 804

172 (Skyhawk) ........... 1,3:)f

FATD e i v 5w 556 50w g 0w mew mod 47

T80 © o vveeeni }'iﬁ

182 (Skylane) ...........- 778

185 (Skywagon) ........-- 116 66,818

121115 P 96

206 (Super Skywagon) .. .- 340

210 (Centurion) .........- 283

336 (Skymaster) .........- 55

310 vovvevosoranoraanars 12;/)

320 (Skynight) .........-- 72
Champion i

Traveler DeLuxe (7EC) ... -

Tyi-Traveler (TEC) ......- ’6

Challenger (GCB) ........ 1

Citabria (TECA) .........- 39

(Continued on next page)
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Propucrion oF Uriniry AIRCRAFT, BY EIGHT MANUFACTURERS, 1964—Continued

Manufacturer Complete Manufacturers Net
and Aireraft Billing Price
Model Number (Thousands of Dollars)
Lake ’

LA4 27 - 720
Lear—Lear Jet ............. 3 NA
Mooney

M-20-C (Mark 21) ........ 270

M-20-D (Master) ......... 51 9,569

M-20-E (Super 21) ........ 329
Piper

Super Cub PA-18-150 . ..... 119

Colt PA-22-108 ........... 73

Apache PA-23-235 ...... .. 16

Aztee PA-23-250 .......... 266

Comanche PA-24-180 ... ... 17

Comanche PA-24-250 ...... 94

Comanche PA-24-260 ... ... 107

Comanche PA-24-400 ...... 85 54,479
- Pawnee PA-25-235 ........ 498

Cherokee PA-28-140 ....... 548

Cherokee PA-28-150 ....... 37

Cherokee PA-28-160 ....... 42

Cherokee PA-28-180 ....... 494

Cherokee PA-28-235 ....... 362

Comanche PA-30-160 ...... 438

N.A.—Not available.

Norr: The totals here may differ from FAA figures because they are based on selected reports

only. Ixcludes aircraft shipped to the military, l;g)lji
value is not reported have an estimated price of about $2 million.
Source: Aerospace Industries Association, company reports.

copters and gliders. Aircraft included whose
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~ PropucTION OF UTILITY AIRCRAFT, 1947 TO DATE
i All
Aero
Other
Com- 1| Cess- | Cham- | Moon- | .
Year ToraL mand. Beech | ~ - pion ey Piper ﬁIf{::_::
er turers
NUMBER OF AIRCRAFT SHIPPED
1947 15,594 — ] 1,288 | 2,380 | N.A — 3,464| 8,452
1948 7,037 —_ 746 | 1,631| N.A — | 1,479| 3,181
1949 3,405 — 341 8571 N.A 74 | 1,278 858
1950 3,386 — 489 | 1,134 | N.A 51 1,108 604
1951 2,302 — 429 551 | N.A 26 1,081 215
1952 3,058 39 414 | 1,373| N.A 49 | 1,161 22
1953 3,788 69 375 1,434 | N.A 37 1,839 34
1954 3,071 67 579 | 1,200 | N.A 14 | 1,191 52
1955 4,434 72 680 | 1,746 | N.A. 32 1,870 34
1956 6,738 154 724 3,235 162 79 | 2,329 55
1957 6,118 139 788 | 2,489 217 107 2,300 78
1958 6,414 97 694 | 2,926 296 160 2,160 79
1959 7,689 148 893 | 3,588 274 182 | 2,530 74
1960 7,588 155 962 | 3,720 248 172 | 2,313 18
1961 6,778 139 818 2,746 112 286 | 2,646 31
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
MaNuracTURERS NET BiLLing Price (Thousands of Dollars)

1947 $ 57,929 — 113,405 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 — 1 6,516 5506 | N.A 82 3,092! 3,961
1951 16,887 — | 7,708 | 3,573 | N.A 45 3,933| 1,628
1952 26,159 || 2,011 | 9,848 | 9,220 | N.A 100 4,891 89
1953 34,458 || 4,260 | 9,545 12,094 | N.A 91 8,286 182
1954 43,461 || 4,517 20,056 | 10,666 | N.A 31 8,070 121
1955 68,258 || 5,119 | 24,893 21,880 | N.A. 182 | 16,008 176
1956 103,791 {|11,183 | 28,770 | 38,570 597 741 | 23,474 456
1957 99,652 || 9,914 32,110 {30,988 | 1,045 | 1,095 | 23,294 | 1,206
1958 101,939 6,902 | 27,072 | 36,897 | 1,516 | 1,868 | 26,548 | 1,136
1959 129,876 |/10,626 | 35,701 {45,703 | 1,521 | 2,091 | 33,134| 1,100
1960 151,220 |/ 11,917 | 43,061 | 56,6R4| 1,492 | 2,781 | 35,102 203
1961 124,323 || 11,047 | 37,072 | 42,2.,6 690 | 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 | 66,318 394 | 9,659 | 54,479 720

N.A.—Not available.

Note: The totals shown here may vary from Bureau of the Census figures because they are
baged on reports by selected manufacturers only. Bureau of the Census totals for all civil aireraft

including commercial transport aircraft are shown on pages 22, 23,

value is not reported have an estimated price of about $2 million,
Source: Aerospace Industries Association, company reports.

Aireraft included_ whose



VERTICAL LIFT AIRCRAFT IN PRODUCTION OR DEVELOPMENT, 1965

Military Designation

Company and Number
ot | o
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
47G — —_ OH-13E —_ — Operational 3
0H-13G TH-13M
47G-2 — — OH-13H — — Operational 3
47G-2A — — —_ - — Operational 3
47G-3 — — 0OH-13K —_ — Operational 3
47G-3B — —_ 0H-13S — — Opr./In Prod. 3
47G-3B1 — — — — — Opr./In Prod. 3
. 47G-3B1 — — TH-13T — — In Prod. 2
47G-2A1 — — — — _ Operational 3
47G-4 — — _ —_ — Opr./In Prod. 3
1. 47) UH-13) | HH-13Q —_ — UH-13F | Operational 4
47J2 — — — — — Operational 4
47)2-A —_ — — — — Opr./In Prod. 4
v = —_ — —_ —_ UH-I3R [R&D o 4
- 204 — — UH-1A —_ — Operational 7
204B —_ —_ UH-1B UH-1E — Opr./In Prod. 9-10
2048 UH-IF — — — — Opr./In Prod. 9-11
— — — UH-1B — — R&D 2
High
perform-
ance com-
pound
heli-
copter
205 - — UH-1D — — Production 13
200 — — XV-3A —_ R&D 4
207
Sioux .
Scout — — — - — R&D 2
Boeing
Vertol Div.
B-V/PD-14 — — — — Hup Operational 6
B-V42 JH-21A - — — — Operational 22
B-vV43 — — CH-21C —_ — Operational 22
B-V44 — —_ — — — Operational 21
B-v107 — — — CH-46A — Opr./In Prod. 27
o Sea
Knight
B-v107-1 — —_ — — — Opr./In Prod. 27
BV/114 —_ —_ CH-47A —_ —_ Opr./In Prod. 36
B-V/76 — — — — — R&D 2
Curtiss-Wright
VTOL Systems
Group
Model 200 | X-19 (Tri-Service) — — — Flight Test 8-12
Fairchild-
Hiller
Hiller-12E —_ — 0H-23G — — Opr./In Prod. 3
Hiller-12E4 — — OH-23F — —_ Opr./In Prod. 4
Hiller-L4 — — — —_ — Opr./In Prod. 4

(Continued on next page)



VERTICAL LIFT

AIRCRAFT IN ProDUCTION OR DEVELOPMENT, 1965—Continued

Company and Military Designation Present Number
Ll Status af
Designation USAF | USCG UsA | usmc ] USN Places
Hiller-SL4 — — — — — Opr./In Prod. 4
Hiller-L3 — —_ = — = 12E Conver- 3
sion Kit
Hiller-SL3 — — —_ —_— —_ 12E Conver- 3
sion Kit
— — — 0H-23D — — Operational 3
Hiller-1100 — — OH-5A Army 4
Eval.
Hiller-Ten99 | — — — _— Development 6
— XC-142 — XC-142 — XC-142 | Flight Test 3crew
(Vought, Hiller, Ryan) 32 pass.
Gyrodyne
Model 60 — — — — QH-50A | Production Drone
Model 61 — — = = QH-50B |R&D Drone
Model 63 — — — — QH-50C | Production Drone
Rotorcycle — — — — YRON-1 | Production 1
Rotorcycle — —_ — o YRON-1 | Production 1
Solar
Rotorcycle — — — — XRON-1 | Production 1
Hughes Tool
Aircraft Div.
269A — — TH-55A — — Opr./In Prod. 2
200 — — — — Opr./In Prod. 2
300 — — — — — Opr./In Prod. 3
369 — — OH-6A — — Development 4
385 —_ — XV-9A — — Research 2
Kamadn
K-20 — — = = UH-2 Opr./In Prod. 12
Sea-
sprite
K-600 HH-43A — — OH-43D | UH-43C | Operational 5
K-600-3 HH-43B — — — Opr./In Prod. 12
Huskie
K-600-4 HH-43F — — — — Opr./In Prod. 12
Huskie
Ling-Temco-
Vought
— XC-142A — XC-142A — XC-142A | Flight Test 3 crew
(Vought, Hiller, Ryan) 32 pass.
Lockheed
Hummingbird| — — XV-4A — — Development 2
L-186 — — XH-51A — XH-51A |R&D 5
Republic
Alouette Il — - — = - Operational 5
Ryan
— — — XV-5A — — Flight Test 1-2
—_ — — XV-8A - — Flight Test 1
— XC-142A —_ XC-142A — XC-142A | Flight Test 3 crew
(Vought, Hiller, Ryan) 32 pass.
e —_ — VZ-3RY —_ VZ-3RY | Flight Test 1
(NASA)




VERTICAL LiFr AIRCRAFT IN PrODUCTION OR DEVELOPMENT, 1965—Continued

Com%qn% and Military Designation Present Numfber
ivi 0
Designation | USAF | USCG | USA | USMC | USN Status | piages
United Aircraft
Sikorsky Div.
S-51 — — — — — Operational 4
$-55A UH-19B | HH-19G HH %90 CH-19E |UH-19F | Operational 12
9D
$-55C H-19A — UH-19C [ HRS-1 H04S-1 | Operational 12
HRS-2 H04S-2
$-56 — — CH-37A | CH-37C | HR2S-1W | Operational 36
. CH-37B
S-58C &D —_ HH-34F | CH-34A | UH-34E [SH-34G | Operational 20
CH-34C | UH-34D |[SH-34H
o VH-34D (SH-34J
S-61A CH-3B — — — — Opr./In Prod. 28
$-61B — — VH-3A VH-3A RH-3A Opr./In Prod. | ASW-4
0 SH-3A VIP-15
S-61L — — — — — Operational 31
‘S-6IN — — — — — Opr./In Prod. | 29-31
S-61R CH-3C — — — — Opr./InProd. | 2833
S-62A — — —_ — — Opr./In Prod. 13
*§-62C — HH-52A — — — Opr./In Prod. 14
S-64A — — CH-54A — — Opr./inProd. | 5-79
with
pod
$-65 — —_ — CH-53A — Dev./In Prod.| 41
S-65A — — CH-53A Prototype/ 41

in Prod.

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

PropuctioNn oF HELICOPTERS
TorAL, COMMERCIAL AND MILITARY
Calendar Years 1954 to Date

ggz;fﬁﬁlgf ToraL Commerecial Military
1954 562 131 431
1955 590 146 444
1956 915 268 647
1957 1,000 311 689
1958 859 191 668
1959 728 277 451
1960 781 287 494
1961 825 432 393
1962 1,013 389 624
1963 N.A. 434 N.A.
1964 N.A. 545 N.A.

N.A.—Not available.
Source: Aerospace Industries Association, company reports.

Department of Defense.
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\ AEROSPACE FACTS AND FIGURES, 1965

PropucTIiON OF MILITARY HELICOPTERS
Calendar Years 1941 to Date

Year Ending Air
December 31 ToraL® TForee Navy Army
1941 7 7 — —
1942 —_ — — —
1943 22 19 3 —
1944 144 120 24 —
1945 275 241 34 ' —
1946 44 40 4 —
1947 57 36 21 —
1948 153 94 59 —
1949 73 24 43 6
1950 60 6 39 15
1951 360 14 143 192
1952 983 49 353 559
1953 943 165 245 463
1954 431 172 46 155
1955 444 82 128 200
1956 647 62 152 430
1957 689 16 192 450
1958 668 2 204 435
1959 451 28 101 322
1960 494 57 147 284
1961 393 42 187 137
1962 624 33 208 313

¢ The TOTAL includes helicopters bought by the Department of Defense under the Military
Assistance Program and for other federal agencies.
Source: Department of Defense, Data released with a two-year lag for security reasons.
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AIRCRAFT PRODUCTION

Propuction or ComMumEeRrCIAL HELICOPTERS®
(Number of Helicopters)
1956 to Date

Company
and 1956 , 1957 | 1958 | 1959 | 1960 | 1961 | 1962 | 1963 | 1964
Helicopter
ToTAL 268 311 | 191 277 287 | 432 | 380 | 434 | 545
Bell
47 Series . | 111 132 99 | 169° | 144°| 177°| 207°| N.A. |N.A
Brantley
B2 ..... — — — 15 43 | 104 | N.A. | N.A. [ N.A
Cessna
CH-1C .. — — — — — 14 14 — —
Hiller
12 Series . 21 21 12 25 72 99 51°| N.A. |N.A
Hughes
269-A .. — — — — — 19 83 | N.A. [N.A
Omega
B12-D1 .. — — — — — 2 — | N.A. [ NA
Sikorsky
S-55..... 52 38 11 4 1 3 — | N.A. | N.A
S-58..... 55 60 22 48 10 8 3 | N.A. [ N.A
S-61 — — — — | — 1 4 | NA. |NA
S-62..... — — — — 4 5 10 | N.A. [ N.A
S-64...... — — — — — — 1 | NA [NA
Vertol
H-21 29 60 35 12 — — — — | N.A.
V-33 — — — — 5 -— — — | N.A.
V44 — — 12 5 8 - — — | N.A.
V-107 — — — — — — 7 | N.A. | N.A.

N.A.—Not available,
@ Manufactured by companies reporting to Aerospace Industries Association.
® Includes production of two foreign licensees.

¢ Eight months.

Source: Aerospace Industries Association, company reports.
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AEROSPACE FACTS AND FIGURES, 1965

Aircrarr ENGINE ProDpUCTION, CALENDAR YEARS 1917 T0 DaTE
(Number of Engines)

gzigf];(ilg% ToTAL Military Civil
1917-1919 N.A. 44,453 N.A.
1928 3,252 2,620 632
1929 7,378 1,861 5,517
1930 3,766 1,841 1,925
1935 2,965 991 1,974
1940 30,167" 22,667 7,500"
1941 64,681" 58,181 6,500"
1942 138,089 138,089 —
1943 227,116 227,116 —
Recipr. Jet Recipr. Jet
1944 256,911 256,789 122 — —
1945 111,650" 108,442 1,208 2,000" —
1946 43,407 1,680 905 40,822 —
1947 20,912 2,683 1,878 16,351 —
1948 14,027 2,495 2,493 9,039 —
1949 11,972 2,981 5,009 3,982 -
1950 13,675 3,122 6,239 4,314 —
1951 20,867 6,471 9,816 4,680 —
1952 31,041 8,731 16,928 5,382 —
1953 40,263 13,365 20,251 6,647 —
1954 26,959 7,868 13,572 5,519 —
1955 21,108 3,875 9,594 7,639 —
1956 21,348 2,663 7,186 11,499 —
1957 21,946 2,429 8,658 10,859 38
1958 18,354 1,452 6,669 10,233 515
1959 17,162 661 3,965 11,152 1,384
1960 16,199 756 2,917 10,891 | 1,635
1961 15,835 417 4,755 9,669 994
—— 1962 15,920 241 5,200 9,921 558
1963 17,045 250 5,000 11,322 473
1964 19,455 250 5,000 13,346 859

NotTEe: Jet includes turboprop and turbofan.
N.A.—Not available.
B Hstimate.
Sources: Aerospace Industries Association, ‘“Aerospace Facts and Figures” (Annually).
Bureau of the Census, ‘“‘Current Industrial Reports, Series M37G" (Monthly).
Department of Defense.
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ATRCRAFT PRODUCTION

MiLiTARY AIRCRAFT ENGINE PRODUCTION
Calendar Years 1950 to Date
(Number of Engines)

gzi;giilg]g_ ToTAL Jet Turboprop | Turbofan R:;;s;o—
1950 9,361 5,589 650 — 3,122
1951 16,287 9,520 296 — 6,471
1952 25,659 16,912 16 — 8,731
1953 33,616 20,181 70 — 13,365
1954 21,440 13,381 205 — 7,868
1955 13,469 9,333 261 — 3,875
1956 9,849 6,532 654 — 2,663
1957 11,087 8,104 554 - 2,429
1958 8,121 6,135 534 — 1,452
1959 4,626 3,421 544 — 661
1960 3,674 2,025 724 168 756
1961 5,172 2,821 1,251 683 417
1962 5,441 3,162 1,740 298 241

Source: Department of Defense, Data released with a two-year lag for security reasons.
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AEROSPACE FACTS AND FIGURES, 1965

CiviL AircrAFT ENGINE PRODUCTION
Calendar Years 1957 to Date
(Number of Engines)

Manufacturer
and Engine 1957 | 1958 | 1959 | 1960 | 1961 | 1962 | 1963 | 1964
Designation”
TOTAL: 55 s 56 5ek 0 10,817|10,251 | 12,259 (12,159 {10,663 | 10,479 | 11,795 [14,205
Reciprocating ..|10,779 | 9,736 (10,875 (10,524 | 9,669 | 9,921 | 11,322 |13,346
Jet ... 38 515| 1,384 | 1,635 994 558 473 859
Allison Division
General Motors
282 .aiwsmans — 242 604 576 22 —_ — —
Continental
205 ......... 145 77 16 56 46 51 45 30
246 ......... 24 15 23 20 16 8 5 5
252 veimenens 879 829| 1,348 840 828 826 773 918
253 & 5m mus e e 811 | 1,734 953 | 1,252 987 | 1,104 | 1,210 1,368
267 ......... 31 36 36 9 12 12 8 S
273 ...iiinn. 2,733 | 2,181| 2,816| 3,207 850 | 1,006 902 ==
208 ......... — — 713 469 86 78 21 1
3B-1 ........ — — — —| 1,888 | 1,974 | 1,595 | 1,281
S D - = — — — 322 140 133 | 1,284
E-1CE ...... _ - — — S — — 141
E-2CE ...... — — — - —_— — — 52
E-3CE ...... — — _— — P — — 92
E-5CE ...... — — — — — — 394 983
-7CE ...... — — — — — — 271 42
Other ....... 24 23 8 20 70 43 52 11
General Electrie
306 ......... — — — — 70 15 — —
5101 — 18 90 212 — — — —
1E3 ......... — — — — — - — 25
1E5 ........ — — - 66 185 25 s —
J79-11A . ... — — —_ — 69 43 12 ==
CJ805-3 ...... — = — — — — 1 =
CJ805-23 ..... = = = — — 1 —
Lycoming
223 isveminin 8 2 8 111 | 1,241 289 264 67
228 issmmasen — — —_ — 12 7 206 230
229 s e en 44 95 113 80 17 17 13 11
274 ......... 2,631 | 2,023| 2,021 1,452 | 1,128 | 1,248 | 1,578 | 2,068
27D iwsmwswss 842 419 308 271 122 142 169 121
27T cwsumsnsn — = — — 11 5 3 =
(Continued on next page)



AIRCRAFT PRODUCTION

CiviL AIrcrarT EXNGINE PropUCTION—Continued
Calendar Years 1957 to Date

Manufaeturer
and Engine 1957 | 1958 | 1959 | 1960 | 1961 | 1962 | 1963 | 1964
Designation®
Lycoming—Cont.
286 ......... 250 768 | 1,044 | 701 218 | 1,080 1,508 1,729
284 ......... — — 247 | 204| 718 95 — —
205 ......... 123 561 906| 1,247 728 1,194 2,070 | 2,749
304 ......... — — —| 115 — — — —
1E ......... — — — 233 — — — —
1E4 ........ — — — — 122 162 — —
1E7 ..... s — — — — 90 286 — —
1E10 ....... — — — —_ — 60 — —
1E11 ....... — — — — 65 36 — —
1E15........ — — — — —_— — —1 152
. Other ....... 315 167 53 107 — — 6 —
Pratt & Whitney
Aireraft
230 ......... 5 6 1 — — — — —
231, 264 ..... 456 315 3 6 — — — —
200 ......... 35 232 275 172 145 21 5 —
201 ......... 3 23 410| 523 46 — — —
1E8 ........ — — —_ 63 357 406 251 —
1E9 ........ — — — 23 97 44 38 —
XTF10 ..... — — — — 3 1 _ —
: JT3D ....... — — — — — — — i 337
‘ JT8D ....... — - — — — 3| 165 410
| JTi2 ........ — — — — — — — 87
Other ....... — — 5 — — — — —
| Wright Aero-
| nautieal
! 243 ......... 68 51 6 —| = 6 — — —
| © 259 ... ... 157 129 202 34 49 58 92 3
272 ......... 323 22 — — — — — —
287 ... ... 910 283 26 — — — — —
289 ......... — — 24 — 1 — 4 —
Other ....... — — — — 36 — —

s Type certificate number.
Source: Aerospace Industries Association, company reports.




Missile Programs Vil
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The total sales of missile 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 Titan I's scheduled to be removed from the inventory
by the end of FY 1965. There are now 54 Titan IT hardsite silo configu-
rations and 800 Minuteman ICBM's. An additional 200 Minuteman IT’s,
authorized in FY 1965, will feature improved penetration aids, re-entry
systems and greater payload capacity over wider ranges. Though not
now scheduled for a specific phase-out date, the Minuteman I will ulti-
mately be replaced by Minuteman IT missiles.

A new DPolaris-family strategic missile, tl- Poscidon, was announced
during FY 1965.

This fourth generation weapon system, formerly known as the B-3,
received $10 million under F'Y 1965 budgeting, and has been supple-
mented by an additional appropriation request for $35 million. The
estimated cost of the Poseidon program as now envisioned (a 19-boat
force) is about $2 billion, including missile development, ship retrofitting
and production costs. The 41-boat Polaris FBM submarine fleet is sched-
uled to be operational by June 1967. Thirty-five boats have now been
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MISSILE PROGRAMy

completed and the remaining six are under construction.

Phase-out of the Polaris A-1 missile system will be completed by the
end of K'Y 1965 with all five of the original FBM submarines which
accommodated this missile scheduled to be retrofitted to accommodate the
A-2 missile system with its 1500-nautical-mile range. When the entire
fleet is operational, 13 FBM submarines will be equipped with the A-2
while the remaining 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 funding during FY 1965 with $5 million allotted for
carly 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 the FY 1966 budget to continue this
development.

In the surface-to-air category, the Nike-Hercules system continues
to be operational with four batteries scheduled for deployment overseas.
The Hawlk 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 Bomare A batteries will be phased out by the end of
Y 1965 but the remaining eight Bomarec B bases will remain in the
inventory in the U. S. and Canada. Anti-ICBM systems such as Nike-
Zeus, Nike X, Sprint, and HIBEX .are being studied.

Other missile developments during the year include funds to start
development of a new short-range attack missile, the SRAM. The first

SALES AND BAcKLOG REPORTED BY MAJOR MANUFACTURERS OF MISSILE
SYSTEMS AND PARTS

Calendar Years 1961 to Date
(Millions of Dollars)

Missile Systems and Parts

Year
Ending
D boy 3 Net Sales Backlog
BRSRIRR 5 During Year December 31

1961 $3,628 $2,873
1962 3,699 2,139
1963 3,313 2,114
1964 2585 1,921

Nors: Based on data from 67 companies engaged in the manufacture of aerospace products.

ana exclude sales of propulsion units for military missiles.
Source: Bureau of the Census, “‘Current Industrial Reports, Series M37D" (Quarterly).
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AEROSPACE FACTS AND FIGURES, 1965

big procurement of Shillelagh missiles, 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 to
increase the numbers of launchers for all battalions now stationed in
Europe. Redeye, the man-carried anti-aircraft missile, will continue
accelerated procurement during FY 1966. Also, a new missile family for
tactical air defense, Chaparral, is now in late development. Chaparral
is designed to be mounted on ground vehicles as a fast reaction front
line weapon.

The Navy has begun an improvement program on its Terrier, Talos
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 REPORTED BY MAJOR MANUFACTURERS OF MILITARY KNGINES
AND ProrursioNn UNITS FOrR MISSILES AND SPACE VEHICLES
Calendar Years 1961 to Date
(Millions of Dollars)

Year Endi _
D?:Lmhl;rlg%r Net Sales During Year Backlog as of Deec. 31
1961 $ 784 $367
1962 1,060 494
1963 1.153 708
1964 ; 850 557

NoTE: Based on data from 67 companies engaged in the manufacture of aerospace products.
Nonmilitary engines and propulsion units are reported with the sales and backlog of nonmilitary
space vehcle systems. The figures are inflated by the inclusion of subcontracts.

Source: Bureau of the Census, ‘‘Current Industrial Reports, Series M37D" (Quarterly).




MISSILE PROGRAMS

Tartar and Terrier launchers aboard ship. In addition to this, the Navy
has 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, Subroe and Asroc.

Procurement 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 inventory of the air-to-air system.

DEPARTMENT OF DEFENSE
ExPENDITURES FOR GUIDED MISSILE PROCUREMENT, BY AGENCY
Fiseal Years 1951 to Date
(Millions of Dollars)

. ToraL
Year Ending DEFENSE Air Force Navy Army
June 30 DEPARTMENT

1951 $ 21 $ 16 $ 5 —
1952 169 66 56 $ 46
1953 245 N.A. N.A. N.A.
1954 417 N.A. N.A. N.A.
1955 604 N.A. N.A. N.A.
1956 1,005 NA = N.A. N.A.
1957 1,855 NA. N.A. N.A.
1958 2,434 NA. NA. NA.
1959 3,337 NA. N.A. N.A.
1960 3,027 2,021 423 583
1961 2,972 1,922 493 557
1962 3,442 2,385 503 464
1963 3,817 2,676 718 423
1964 3,677 2,101 981 496
19653" 2,635 1,590 772 a73
1966" 2,311 1,460 590 261

N.A.—Not availahle.
F Estimate.
Source: Department of Defense.
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RoCKETS AND MISSILES IN DEVELOPMENT OR PRODUCTION

Propulsion
Systems Guidance
Project Service Contractor Mfr. Type Mfr. Status
SURFACE-TO-AIR
AADS-70 Army Hugh’{as & - — — | Early develop-
RC ment
ASMS Navy Raytheon —_ = — Early develop-
ment
Bomarc-B USAF Boeing Marquardt & Ramjet IBM, West- Operational
Thiokol inghouse &
Kearfott
Chapparal Army Ph'i\}lco, | — — — Early develop-
otorold ment
Hawk Army Raytheon Aerojet Solid Raytheon Operational
HIBEX Army Boeing Solid Early develop-
ment
Mauler Army G%neral ) Lockheed Solid Hughes Development
ynamics
Nike-Hercules| Army Western Hercules Solid Western Operational
Electric Powder & Electric
' Thiokol ) |
Nike-Zeus Army Western Thiokol & Solid Bell Tele- | Improved
Electric Lockheed phone Labs. | Development -
Nike-X Army Western Thiokol & Solid Bell Tele- | Development
Electric Lockheed phone Labs. |
Redeye Army General Atlantic Solid Philco l Development
Dynamics Research ‘
Sprint Army Martin ) | Development
Talos Navy Bendix S'e%dlx &” Ramjet Sperry ‘ Operational
cDonne
Tartar Navy General Aerojet Solid Raytheon | Operational
Dynamics
Terrier Navy Generdl Allegany Solid General I Operational
Dynamics | Ballistic Lab. Dynamics |
S. D. Hicks |
& Cameron |
Iron Works
AIR-TO-AIR
Falcon USAF Hughes Thiokol Solid Hughes Operational
Genie MB-1 USAF Douglas Aerojet Solid Unguided Operational
Phoenix USAF-Navy | General Grumman & Solid General Development
Dynamics Hughes Precision .
Sidewinder USAF-Navy | Philco & Navy Pro- Solid Philco & Operational
1C Motorola pellant Plant GeEn"rfl_
| _tric g
Sparrow [l1 Navy Raytheon Aerojet Solid Raytheon Operational
SRAM USAF — — — — Early ?evelop-
men
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RockEeTrs axDp MissILES 1N DEVELOPMENT OrR PrRODUCTION—Continued

Propulsion
Systems Guidance
Project Service Contractor Mfr. Type Mfr. Status
SURFACE-TO-SURFACE
ASBD Navy — — —_ — Study
Atlas USAF General No. American | Liquid GE & Amer- | Operational
' Dynamics ican Bosch | (Phasing oub)
Arma
Davy Crockett| Army Army Weap- — Solid —_ Operationdl
ons Cmd.
Honest John | Army Douglas & Hercules Solid Unguided Operational
. Emerson Powder (Phasing Out)
Electric
Lance Army Chrysler & North Solid Systron- Study
Ling-Temco- American Donner
Vought .
Little John Army Emerson Hercules Solid Unguided Operational
Mace A-B USAF Martin Thiokol & Solid & Goodyear & | Operational
General Turbojet General
Motors Motors
MAW Army McDonnell, | Thiokol Solid Sperry Rand | Early develop-
. Sperry Rand ment
Minuteman USAF Boeing ]@erojet Solid No. American | Operational
hiokol
Pershing Army Martin Thiokol Solid Bendix Operational
Polaris Navy Lockheed Aerojet Solid General Operational
Electric,
Hughes,
. MIT
Paseidon Navy — — — — Early develop-
men{,
Sergeant Army Sperry Thiokol Solid Sperry Operational
Shillelagh Army Ford/Aero- | Amco Chem- | Solid Clary, Operational
nutronics ical & Pica- Whittaker
. dinny Arsenal .
Titan | USAF Martin Aerojet Liquid Bell Tele- Operational
phone & (Phasing out)
. Sperry .
Titan Il USAF Martin Aerojet Liquid General Operational
. Motors
TOW Army Hughes — Solid — Development

(Continued on mext page)
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RoCKETS AND MiSSILES IN DEVELOPMENT OR PrRoDUCTION—C ontinued

\ Propulsion
Systems Guidance
Project Service l Contractor Mfr. Type Mfr. Status
AIR-TO-SURFACE
ATGAR 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 ?‘echnology,
nc.
Zuni Navy Naval Ord- — Solid Unguided Operational
nance Test
SURFACE-TO-UNDERWATER
Alpha Navy In-House — Solid — Operational
Asroc \ Navy Honeywell Honeywell Solid General Operational
Precision
UNDERWATER-TO-UNDERWATER
Subroc Navy l Goodyear . Thiokol l Solid General Operational
Precision

Source: Aerospace Industries Association, based on latest available information.

INTERCONTINENTAL BALL1STICS MISSILES PRODUCED FOR THE AIR FORCE

Calendar Year 1961 to Date

; . Weapons Systems Intercontinental
Year Ending in Acquisition Ballistic Missiles
December 31 December 31 Delivered

1961 4 111

1962 4 186

1963 2 486

1964 1 405

Source: Air Force Systems Command, 1964 “Annual Report.”



Space Programs

The expenditures for U. S. space programs by the National Aero-
nautics and Space Administration, Department of Defense and other
government agencies inereased significantly during fiscal year 1965 and
are estimated to rise even more during FY 1966.

Space expenditures during F'Y 1965 by all agencies are estimated at
$6.7 billion with NASA spending $4.9 billion. This compares with space
expenditures of $6.0 billion by all agencies in F'Y 1964 and an estimated
$7 billion in Y 1966. Of these totals, the major part is for products
of the aerospace industry. The rest is for construction of facilities,
administrative, and other costs.

During a twelve-month period, 30 major space launches were con-
ducted, not including the continuous series of unmanned payloads
launched by the military services. The initial manned orbital flight of
the two-man Gemini capsule marked the resumption of . S. manned
spaceflights. Remarkable close-up photographs of three areas of the lunar
surface marked a highly successful conclusion to the Ranger program,
while sMariner 3 telemetered back valuable data about the Venusian
atmosphere.  Mariner 4, following a 7% month journey to Mars, is

5l




AEROSPACE FACTS AND FIGURES, 1965

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION, EXPENDITURES BY PROGRAM
Fiscal Years, 1964 to Date
(Millions of Dollars)

Year Ending June 30
Program
1964 1965” 1966"
ToTAL $4,171 $4,900 $5,100
Manned space flight ............ 2,768 3,085 3,386
Unmanned investigation in space . 641 693 703
Meteorology, communications
and other space applications . .. 112 110 107
Other research, technology, and
supporting operations ........ 650 1,012 904

E Hstimate.
Source: ‘“The Budget of the United States Government” (Annually).

scheduled to send back the first photographs of the Red Planet. The
world’s first commercial communications satellite, the synchronous orbit
Early Bird, initiated the era of commercial 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. Tt later successfully
transmitted data concerning the density, temperature and pressures
present in the Venusian atmosphere. 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 IT was launched into syn-
chronous orbit (approximately 22,300 miles altitude) and active-repeater
type communications experiments were successfully conducted. Tater,
the satellite was moved to another location over the Pacific ocean where,
at its synchronous altitude, it was used to television live pictures of the
Olympic games in Tokyo.

EXPLORER. Six more Explorer satellites were launched during the
year, bringing the total number of these scientific satellites to 26. Ex-
plorer 21 (IMP B) was launched on October 3, 1964, to measure the
magnetic fields of the earth. Six days later, Explorer 22 (8-66), sent
aloft to conduct ionospheric research, successfully condueted the first
experiment in space using a laser. On November 6, and again twice on
November 21, 1964, Explorers 23, 24 and 25 were launched to study
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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-
érage of the surface of the earth continued with a launch of Tiros IX,

the initial cartwheel weather satellite, on January 22, 1965. This was the

ninth successful weather satellite sent aloft in as many attempts.
GEMINI. The three-orbit mission of GT-3 on March 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

Earth Space

Country Torarn Orbit Probes
TOTEL, & ws v wiw w0 8 151 138 13
United States...... 125 118 7
USSR, .......... 22 16 6
U.S./Canada ...... 1 1 —_
US./UK.......... 2 2 —
U.S./ﬂi[taly ......... 1 1 —

Source: National Aeronautics and Space Administration, ‘‘Satellite Situation Report.”
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CHRONOLOGY OF MANNED SPACE FLIGHTS

Launch Date Project Pilot Nation | Duration
Suborbital
May 5,1961 | Mercury-Redstone 3 | Alan Shepard USA 302 miles
July 21, 1961 | Mercury-Redstone 4 | Virgil Grissom USA 303 miles
Orbital
April 12,1961 | Vostok 1 Yuri Gagarin USSR | One Orbit
Aug 6,1961 | Vostok 2 Gherman Titov USSR |17 Orbits
Feb 20, 1962 | Mercury-Atlas 6 John Glenn USA 3 Orbits
May 24, 1962 | Mercury-Atlas 7 Scott Carpenter USA 3 Orbits
Aug 11,1962 | Vostok 3 Andreyan Nikolayev| USSR |64 Orbits
Aug 12,1962 | Vostok 4 Pavel Popovich USSR |48 Orbits
Oct 3, 1962 Mercury-Atlas 8 Walter Schirra USA 6 Orbits
May 15, 1963 | Mercury-Atlas 9 Gordon Cooper USA 22 Orbits
June 14, 1963 | Vostok V Valery Byovsky USSR 81 Orbits
June 16, 1963 | Vostok VI Miss Valentina USSR | 48 Orbits
Tereshkova
Oct 12,1964 Voskhod I Vladimir M. USSR |16 Orbits
Komarov
Konstantin
Feoktistov
Boris B. Yegorov
Mar 18,1965 | Voskhod II Pavel Belyayev USSR .
Alexei Leonov
Mar 23,1965 | GT-3 Virgil I. Grissom USA 3 Orbits

John W. Young

Source: National Aeronautics and Space Administration.
a Actual number in doubt.

RANGER. The most significant space launch and mission from a
standpoint of scientific accomplishment were the successful | :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 IX, launched March 21, 1965, concluded the program with still
another successful lunar photographic mission. Scientists state that the
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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MILITARY PROGRAMS. The military services, primarily the Air
Foree, continued to launch unmanned payloads during the year in tests
aimed at research and development of spacecraft for observation from
space, early warning, inspection and detection. Prime launch vehicles
for these tests continue to be the Thor, the thrust augmented Thor and
the Atlas standard space launch vehicle. Multiple payloads continue
to be launched on many military space missions.

LAUNCH VEHICLES. The new generation of booster systems con-
tinued to be tested during the year with three Centaur launches and
three launches of the Saturn I. While Centaur AC-5, launched March 2,
1965, blew up on the pad, the liquid hydrogen fueled Centaur stage was
not at fault. Centaur AC-3, launched June 30, 1964, and Centaur AC-4
launched December 11, 1964, further proved the feasibility of liquid
hydrogen upper stage booster technology. Saturn continued its uninter-
rupted string of successes, featuring the SA-7 launch on September 18,
1964 of the Apollo boilerplate command module into earth orbit and the
launch of the Pegasus meteoroid detection satellite on February 16, 1965.

NEW PROGRAMS. The 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 telephone and television communications of remarkable
quality.

UNITED STATES SPACE LAUNCHINGS
1957 through 1963

Earth Satellite Escape Payload
Year Attempts : Attempts
Success Failure Success Failure
1957 - 1 - -
1958 5 8 - 4
1959 9 9 1 2
1960 16 12 1 2
1961 35 12 - 2
1962 54 12 4 1
1963 60 11 = =
1964 69 8 4 =
ToraL 248 73 10 11

_Norm: Jnformation contained in this table is drawn from unclassified sources. Numbers are
gn}i)en in terms of separate payloads placed in earth orbit, sent to the moon, or placed in solar
orbit.

Source : National Aeronautics and Space Council, “Report to the Congress from the President
of the United States, United States Aeronautics and Space Activities. 1964."
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CHRONOLOGY OF MAJOR UNITED STATES SrACE LAUNCHINGS
1961 to April 1965

Date Designation Purpose
1961
Jan 31 Mercury Suborbital Mercury test
Feb 16 Explorer IX Scientific earth satellite
Feb 21 Mercury Suborbital Mercury test
Feb 24 Explorer Scientific earth satellite
Mar 18 Little Joe 5A Suborbital Mercury test
Mar 24 Merecury Vehicle test for Mercury flight
Mar 25 Explorer X Scientific satellite-probe
April 25 Mercury Orbital Mercury test
April 27 Explorer XI Scientific earth satellite
April 28 Little Joe 5B Suborbital Mercury test
May 5 Freedom 7 Suborbital manned Mercury flight;
Shepard flight
May 24 Explorer Scientific earth satellite
June 30 Explorer Scientific earth satellite
July 12 Tiros IIT Meteorological earth satellite
July 21 Liberty Bell 7 Suborbital manned Mercury flight;
Grissom flight
Aug 15 Explorer XII Scientific earth satellite
Aug 23 Ranger I Scientific lunar probe
Aug 25 Explorer XIIT Scientific earth satellite
Sept 13 Mercury Orbital Mercury test
Oct 19 P-21 Probe Scientific geoprobe
Oct 27 Saturn Launch vehicle test
Nov 1 Mercury Orbital Mercury network check
Nov 18 Ranger IT Scientific lunar probe
Nov 29 Mercury Orbital Mercury test
1962
Jan 15 Echo (test) Suborbital communications test
Jan 26 Ranger TII Scientific lunar probe
Feb 8 Tiros IV Meteorological earth satellite
Feb 20 Friendship 7 Orbital manned Mercury flight;
Glenn flight, 3 orbits
Mar 1 Re-entry 28,000 ft/sec re-entry test
Mar 7 0SO I Scientific earth satellite
Mar 29 P-21A Probe Scientific geoprobe
April 23 Ranger IV Scientific lunar lander
April 25 Saturn Launch vehicle tes
April 26 Ariel T U. S./U. K. scientific earth satellite
May 8 Centaur Launch vehicle test
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CHRONOLOGY OF MaJjor UNITED STATES SPACE

LauxcuiNGs—Continued
1961 to April 1965

May 24

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

Oct 3

Oect 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

Jan 21
Jan 25
Jan 29
Jan 30
Mar 27
Jan 21
Jan 25

Aurora 7

Tiros V
Telstar I
Echo (test)
Mariner I
Mariner IT
Re-entry
Tiros VI
Alouette
Explorer XIV
Sigma 7
Ranger V
Explorer XV
Saturn

Relay
Explorer XVI

Synecom
Saturn
Explorer XVII
Telstar IT
Faith 7

Tiros VII
Radiation
Monitor
Syncom II
Explorer XVIII
Centaur IT
Explorer XIX
Tiros VIII

Relay IT
Echo II
Saturn
Ranger VI
Ariel II
Relay II
Echo II

|

Orbital manned Mercury flight
Carpenter flight, 3 orbits
Meteorological earth satellite
Communications earth satellite
Suborbital communications test
Scientific Venus probe
Scientific Venus probe

28,000 ft/sec re-entry test
Meteorological earth satellite
U. S./Canada scientific satellite
Scientific earth satellite

Orbital manned Mercury flight;
Schirra flight, 6 orbits
Scientific lunar probe
Secientific earth satellite
Launch vehicle test
Communications earth satellite
Scientific earth satellite

Communications earth satellite
Launch vehicle test
Atmospherie structure satellite
Communications

Orbital manned Mercury flight;
Cooper flight, 22 orbits
Meteorological earth satellite
Atmospheric structure satellite

Communications earth satellite
Scientific satellite

Launch vehicle testing
Scientific earth satellite
Weather satellite

Communications earth satellite
Communications earth satellite
Launch vehicle testing

Secientific lunar probe

U.S./U.K. scientific earth satellite
Communications earth satellite
Communiecations earth satellite

(Continued on next page)
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CHRONOLOGY OF MAJOr UNITED STATES SPACE
LauxcHINGS—Continued
1961 to April 1965

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

Oect 3
Oct 9

Nov 5
Nov 6
Nov 21
Nov 21

Nov 28
Dec 11
Deec 15
Dec 21

1965

Jan 19
Jan 22
Feb 3
Feb 16

Feb 17
Mar 2

Mar 21
Mar 23
April 6

Saturn
Ranger VI
Ariel 11

GT-1

Fire

Saturn SA-6
Centaur AC-3
Ranger VII
Syncom ITI

Explorer XX
Nimbus I
0GO I
Saturn SA-7

Explorer XXT
(IMPB)
Explorer XXII
(S-66)
Mariner IIT
Explorer XXIII
Explorer XXIV
Explorer XXV

Mariner IV
Centaur AC-4
San Marco
Explorer XXVI

GT-2 Gemini
Tiros IX(I)
0S0-B
Saturn/Pegasus
SA-9
Ranger VIII
Centaur AC-5
Ranger IX
Gemini GT-3
Early Bird

Launch vehicle testing

Secientific lunar probe

U.S./U.K. scientific earth satellite

Full systems test

Re-entry experiment

Launch vehicle test

Launch vehicle test

Lunar photographic mission

Synchronous communications
satellite

Tonosphere studies

R&D weather satellite

Geophysical research

Apollo boilerplate & launch yehicle
test

Measurement of magnetic fields

Tonospheric research laser experi-
ment

Venusian explorer

Miecrosteroid study

12 foot balloon

Radiation and air density experi-
ments )

Photograph Martian surface

Launch vehicle test

Full systems orbital interface test

Energetic particles

Full systems suborbital test
Initial cartwheel weather satellite
Solar research

Meteoroid detection

Lunar photographic mission

Vehicle test

Lunar photographie mission

Initial two-man orbital flight

Initial commercial communications
satellite

Nore: This chronology of major NASA space programs includes the successful, partially sue-

cessful, and unsuccessful launchings of all vehicles larger than sour ing rockets. It does not
include military space programs, or launchings by the military “under NASA direction.”
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EXPENDITURES FOR SPACE ACTIVITIES
Fiscal Years, 1955 to Date
(Millions of Dollars)

Nation

Yegr Aeronau?ilcs Department
Ending TorAL and Space of \ Other
June 30 Administration® Defense

1955 $ 75 $ 74 $ 1 —
1956 100 71 17 $ 12
1957 150 76 48 26
1958 249 89 136 24
1959 521 146 341 34
1960 “960 401 518 41
1961 1,518 744 710 64
1962 2,418 1,257 1,029 132
1963 4,114 2,552 1,368 194
1964 5,970 4,171 1,564 235
1965" 6,719 4,900 1,570 249
1966" 6,958 5,100 1,610 248

NoTE: Most of the activities of the National Aeronautics and Space Administration are classified

nsERE?search and Development. See chapter on Research and Development for additional tables.
stimate.

¢ Includes amounts for aircraft technology, amounting to $45-50 million per year in 1963 and
thereafter.

» This includes the astronautics budget activity and other activities which contribute to
the space effort.

Source: “The Budget of the United States Government”’ (Annually).
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SALES AND BACKLOG REPORTED BY MAJOR MANUFACTURERS OF
SpPACE VEHICLE SYSTEMS
Calendar Years 1961 to Date

(Millions of Dollars)

Year Net Sales During Year Backlog, December 31
Ending
December Non- Non-
31 Torar || Military® | military | ToTan Military® | 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.

¢ Data for military space vehicle systems exclude engines and propulsion units,
nonmilitary space vehicle systems include engines and propulsion units.

of military engines and propulsion units, see chapter on missiles, page 46.
Source: Bureau of the Census, “Current Industrial Reports, Series M37D” (Quarterly).

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION,
ExXPENDITURES BY BUDGET FUNCTION
Fiscal Years, 1959 to Date

(Millions of Dollars)

those for

For sales and backlog

Year T Research Construction Adminis-
Ending i L and of trative
June 30 AEENDIPULRES Development Facilities Operations

1959 $ 145 $ 34 $ 25 $ 87

1960 401 256 54 91

1961 744 487 98 159

1962 1,257 936 114 207

1963 2,652 1,912 225 416

1964 4171 3,317 438 417

1965" 4,900 3,782 524 591

1966”7 5,100 4,120 406 571

B Tstimate.
Source: “The Budget of the United States Government'' (Annually).
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Increased emphasis on research and development in aerospace manu-
facturing activities continued during 1964. R&D is now an integral part
of Weapon and space systems acquisition from concept to delivery of the
operational hardware. In order to keep management techniques equal
to the task of directing technology, new systems, such as configuration
management, have been devised. Basically, this is a method for defining
hardware for contracting and controlling subsequent changes.

During the year, company-financed R&D expanded in scope as compe-
tition for contracts placed strong demands on in-house technological
capability. A major share of government-sponsored R&D is also con-
ducted by the aerospace industry.

The total research and development effort of the federal government
has reached a plateau at $15.5 billion. While expenditures doubled be-
tween FY 1960 and 1965, the increase from 1964 to 1965 was only $680
million ; for the next fiseal year, the increase is expected to slow down
further to $90 million.

While the Department of Defense spending continued to account for
the major portion of federal R&D expenditures, DoD’s total R&D budget
of $7.5 billion for FY 1964 is estimated to drop $300 million in FY 1965,
and anticipated spending in TY 1966 will 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 billion
for FY 1966.

Total NASA expenditures, including the 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 billion in FY
1966. v

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

DOD spending for R&D breaks down into four basic categories.

Research. This category, still encompassing both basic and applied
study of advanced concepts and innovations with no direct applicability
to specific projects, involves such areas as biosciences, physical and natu-
ral sciences, psycho-socio-economic theories, medical sciences and mathe-
matics.

Ezploratory developments. This is the initial basic step of the R&D
principle toward applicability of any one or a series of research thesiges
toward solution of a given military problem area. This does not, however,
include any production of R&D hardware. Examples are: Army. Prin-
ciples of mid-air missile interception, mathematical principles for use in
tactical warfare study, rocket propellant studies, materials usage for
armored vehicles, methods for utilization of new armament concepts.
Air Force. Guidance system theories, re-entry concepts, spatial medicine
techniques, novel approaches to space reconnaissance, nuclear detection,
communications, bionies, structural dynamies, electronic countermeasures.
and the Manned Orbiting Laboratory. Nawvy. The complete spectrum
of anti-submarine warfare theories subjected to new approaehes, teel.-
niques, and methods within those techniques. Adva ‘ed Researeh Proj:
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ects Ageney. Definition studies of re-entry theory, multiple payloads,
missile flight phenomena and basic warfare concepts.

Advanced Developments. This eategory includes applied R&D theory
that has been advanced to the status of applicability to experimental
hardware. Examples of this include : reconnaissance aireraft and satel-
lites, varieties of anti-submarine warfare projects, underwater sub-
launched systems with long-range capabilities, limited warfare weapons,
advanced strategic and tactical missiles, anti-tank coneepts, new ground-
based communications and early warning systems and a variety of air-
craft configurations.

Engineering Developments. When a project reaches the status where
full development for service use has been defined, it has reached the
Research and Development, Test and Evaluation status. In this cate-
gory, systems and partial subsystems are put through exhaustive pro-
cedures to determine optimum performance characteristics through tests
on actual engineering hardware. Examples of this are: The Nike-X

FEDERAL, EXPENDITURES FOR RESEARCH AND DEVELOPMENT
Fiseal Years, 1954 to Date
(Millions of Dollars)

National
Year Department | Aeronautics | Atomie
Ending TorAL of and Space Energy Other
June 30 Defense Adminis- | Commission
tration
1954 $ 3,148 $2,487 $ 90 $ 383 $ 188
1955 3,308 2,630 74 385 219
1956 3,446 2,639 71 474 262
1957 4,462 3,371 76 657 358
1958 4,990 3,664 89 804 433
1959 5,803 4183 145 877 598
1960 7,738 «. 5,654 401 986 697
1961 9,278 6,618 744 1,111 805
1962 10,373 6,812 1,251 1,284 1,026
1963 11,988 6,849 2540 1,335 1,264
1964 14,674 7,516 4,171 1,503 1,484
1965" 15,355 7,292 4,900 1,560 1,664
1966" 15,445 ’ 6,880 5,100 1,557 1,908

Norg: Includes military personnel, procurement, civil functions, and some other items not
included in other tables in this chapter.

E Estimate,

Source: ‘“The Budget of the United States Government” (Annually).
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DEPARTMENT OF DEFENSE
EXPENDITURES FOR RESEARCH, DEVELOPMENT, TEST AND EVALUATION'
Fiscal Years 1951 to Date

(Millions of Dollars)

Year Department Kis
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 $189
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 1,578 1,338 384
1965 6,675 3,350 1,450 1,400 475
1966" 6,370 3,140 1,395 1,375 460
NoTE:

N.A.—Not available.
B Estimate. o
e Adjusted to make data comparable to current appropriation structure.

RDT&

expenditures from other appropriations.

Sources: Department of Defense, Report “FAD 503, 25 January 19¢
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family of anti-ICBM missiles, including the Sprint and HIBEX 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 probes (the Mariner
series), major space booster programs such as Saturn 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.

DEPARTMENT OF DEFENSE
F.XPENDITURES FOR RESEARCH, DEVELOPMENT, TEST AND
EvaLuATION, BY FUNCTIONS
Fisecal Years, 1960 to Date
(Millions of Dollars)

Torar, AEROSPACE
Year ALn

Ending | RDT&E Other
June30 | Foxc- || mono || Adreraft | Missiles | AStTo-

TIONS nautics
1960 $4,710 $3,203, $ 632 | $2,059 | $ 512 $1,507
1961 6,131 4,090 547 3,025 518 2,041
1962 6,319 4,150 624 9,777 749 2,169
1963 6,376 3,731 544 2,241 946 2,645
1964 7,021 4575 939 2,352 1,284 2,446
1965” 6,700 4,100 902 2,058 1,140 2,600
1966® 6,400 3,827 921 1,849 1,057 2573

E Estimate.
Source: Department of Defense, Report “FAD 503,"” 25 January 1965.
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INDUSTRIAL RESEARCH AND DEVELOPMENT, ALL INDUSTRIES

AND THE AEROSPACE INDUSTRY
CALENDAR YEARS 1956 1o DATE
(Millions of Dollars)

AEROSPACE?
EYS?T TorAL,
ndi
Decem%g:ar RESEARCH AND Tederal 5 ,
31 DEvVELOPMENT Total Government %x‘np 3“3
Funds Daas
1956 $6,605 $2,138 N.A. N.A.
1957 7,731 2,574 $2,275 $299
1958 8,380 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
1962 11,544 4140 3,676 463
1963° 12,723 4,835 4371 464

N.A.—Not available.

¢ Includes companies primarily engaged in the manufacture of aireraft and parts, SIC Code
372, and the manufacture of ordnance and accessories, including complete guided missiles and

space vehicles, SIC Code 19.

v Preliminary.

Source: National Science Foundation.

INDUSTRIAL RESEARCH AND DEVELOPMENT IN AEROSPACE, BY TYPE

oF RESEARCH AND FUND SOURCE®
1958 to Date
(Millions of Dollars)

Applie .

gg;fgp?nifslggn?;;d Basic Research Funds

ToraL

Y AERO-

e S;R(; Federal C Federal C
Total || Govern- ome Total || Govern- oE=
ment pany ment pany

1957 $2,574 $2,549 N.A. N.A. $25 N.A. N.A.
1958 2,609 2,583 $2,266 $317 26 $10 $16
1959 3,110 3,078 2,751 327 32 18 14
1960 3,558 3,496 3,148 348 62 32 30
1961 3,904 3,864 N.A. N.A. 40 ° v
1962 4,140 4,085 N.A. N.A. 55 N.A. N.A.
1963° 4,835 4,775 N.A. N.A. 60 N.A. N.A.

N.A.—Not available.
@ Includes companies primarily engaged in the manufacture of sircraft

372, and the manufacture of ordnance and accessories, including

space vehicles, SIC Code 19.
b Revised source data for 1961 are not available.

¢ Preliminary.

Source: National Science Foundation.
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IPor the seventh time in the past nine years, aeronautical products
sold abroad exceeded the billion dollar mark and gains were registered
in several key product categories. Total aerospace exports amounted to
$1,212,000,000.

Among the more significant increases in dollar values were passenger
transports, utility aireraft, rotary wing and engine exports.

For example, after a steady decline in dollar value of transport air-
craft sales since 1960, transactions in this produect area showed an in-
crease of approximately $20 million during 1964. Small gains were
made in all three airframe Weight categories.

Rotary wing aireraft sales, as reported by the Census Bureau, in-
Creased to $14.6 million, almost 50 per cent above 1963 exports, represent-
ing the highest level this segment of the export market has achieved
Since the end of World War IT.

Sales of utility aircraft—ecategorized as all those utilized in flying
activities under 3,000 pounds of airframe weight—were up to $33.3 mil-
lion. Again, increases were scored in both classifications, three-place or
less and four-place or more.

Small engine sales also showed significant increases, 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 nearly 1,700 and dollar values moved up
from $3.6 million to $5.3 million—the highest point since 1957.

The amount of U.S. aerospace goods and services acquired by foreign
nations during 1964 were actually higher than the $1.21 billion reported.
For example, the statistics reported here exclude:

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

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

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

e Aerospace generated exports of such items as aircraft inner tubes
and tires, airborne transmitters and transceivers, electronic detection
and navigational apparatus and aireraft type spark plugs.

U. S. AErospacE EXPORTS
Calendar Years 1948 to Date
(Millions of Dollars)

Other and
Year Toraw Under
Ending Agro- Trans- Utility Engines Rotgry Security
Deec 31 BEACE ports Wing Restrie-

Propucrs Hons

1948 $ 153.6 $ 374 $ 4.2 $0.3 $ 1.9 $ 109.8
1949 283.0 22.2 2.8 0.1 1.2 256.6
1950 2424 404 2.2 0.3 0.9 198.6
1951 301.4 13.2 3.7 0.5 0.9 283.1
1952 603.2 18.2 5.6 0.9 14 577.1
1953 880.6 79.2 5.4 0.7 4.9 790.4
1954 618.9 93.0 4.5 15 4.0 502.9
1955 727.5 81.2 7.4 2.0 4.2 632.7
1956 1,059.3 132.9 11.0 35 3.7 908.2
1957 1,028.0 179.3 131 8.7 11.9 815.0
1958 971.5 146.4 12.1 4.3 9.6 799.1
1959 769.5 107.6 14.5 2.4 8.2 636.8
1960 1,329.5 480.1 23.6 3.7 77 814.4
1961 1,208.8 266.4 27.5 44 6.8 903.7
1962 1,435.5 254.9 23.1 4.5 8.8 1,144.2
1963 1,240.1 191.0 26.9 3.6 | 9.8 1,008.8
1964 1,212.4 211.0 33.3 5.3 14.6 948.2

Source: Bureau of the Census, “U., S. Exports of Domestic & Foreign Merchandise. Kepn:
FT 410" (Monthly).
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EXPORTS

ExpPorTs OF NEwW PASSENGER TRANSPORT AIRCRAFT
Calendar Years 1948 to Date

3,000-14,999 lbs | 15,000-29,999 1bs| 30,000 lbs & over
Yeilll' ToraL airframe weight | airframe weight | airframe weight
End-
ing
Dec |Num-| Value Num-| Value |Num-| Value |Num-| Value
31 ber | (Millions) || ber | (Millions) | ber | (Millions) | ber | (Millions)
1948 91 $37.4 34 $2.4 14 $4.2 43 $30.8
1949 51 22.2 16 1.3 25 7.6 10 13.4
1950 | 48 40.4 4 4 15 6.6 29 33.4
1951 26 13.2 13 1.1 1 a 12 12.1
1952 25 18.2 9 .6 1 .6 15 17.0
1953 | 87 79.2 17 1.3 13 7.5 57 87.0
1954 | 110 93.0 29 2.0 7 4.0 74 70.4
1955 | 95 81.2 39 2.5 5 2.4 51 76.3
1956 | 151 132.9 64 4.7 2 8 85 1244
1957 | 203 179.3 94 7.7 9 6.9 100 164.7
1958 | 127 146.4 36 3.5 9 5.6 82 137.3
1959 | 65 107.6 23 2.3 3 1.7 39 103.6
1960 | 159 480.1 57 6.7 10 9.1 92 464.3
1961 | 120 266.4 64 77 4 3.5 52 255.2
1962 | 172 254.9 120 11.1 2 2.7 50 2411
1963 | 181 191.0 147 14.6 4 3.6 30 172.8
1964 | 225 211.1 188 22.1 5 7.0 32 182.0

@ Less than $500,000. . . .
Source: Bureau of the Census, “U. S. Exports of Domestic & Foreign Merchandise, Report

FT 410" (Monthly).




Exrorrs or New Urinary, PersoNan, aAxp Liaison PrLaNes
UNDER 3000 Pouxps AIRFRAME WEIGHT
Calendar Years 1948 to Date

TOTAL 3-Places or less 4-Places and over
Year
Ending
Value Value Value
Dee3l | Number | zrinionsy [| Number | arinionsy | Number | vrpones

1948 935 $4.2 552 $1.5 383 $2.7
1949 510 2.8 235 T 275 2.1
1950 408 2.2 173 .5 235 1.7
1951 540 3.7 237 1.0 303 20
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 74 296 1.9 453 5.5
1956 966 11.0 340 2.5 626 8.5
1957 1,086 13.1 368 2.5 718 10.6
1958 896 12.1 268 2.2 628 9.9
1959 1,033 145 394 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 19.3
1963 1,583 26.9 484 5.7 1099 21.2
1964 1,834 33.3 640 74 1194 25.9

Norg: This table excludes light transports such as the Aero Commander, Beech 18, etc., which
are included in other tables in this chapter. )

Source: Bureau of the Census, “U. S. Exports of Domestic & Foreign Merchandise, Report
FT 410" (Monthly).

Exporrs or LicaT TRANSPORTS AND UtiLiTy AIrcrAFT UNDER 20,000 PouxDs
ARFRAME WEIGHT BY SELECTED U. S .MANUFACTURERS
Calendar Years, 1960 to Date

Year Ending o Value
December 31 L oey (Thousands of Dollars)
1960 1,481 $27,312.6
1961 1,583 29,789.8
1962 1,458 30,938.7
1963 1,579 35,060.6
1964 1,775 44,118.4

NoTE: Data based on exports for Aero Commander, Beech, Cessna, and Piper of new civil
aireraft under 20,000 pounds, empty airframe weight.

NoTE: This table shows the exports of selected ATA member companies which sell hoth utility
aircraft (under 3,000 lbs.) and light transports (3,000 lbs. to 20,000 hs.) While théy export
fewer aireraft than are sold by the entire utility aireraft industry shov i in the table above, the
inclugion of the light trnsports accounts for the higher value of the exports.

Source: Aerospace Industries Association, company reports.
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EXPORTS

Exrorrs or LiGHT TRANSPORTS AND UTILITY AIRCRAFT, BY SELECTED
U. S. MANUFACTURERS, BY DESTINATION, CALENDAR YEAR 1964

Total and Number Value
Destination Aumer (Thousands of Dollars)

ToraL 1,775 $44,118.4
Europe ................ 461 13,297.1
Africa ...l 239 5,036.7
ASIa osmimimimsnmsmimis 78 2,828.9
Oceania ................ 232 3,732.1
Canada ................ 189 3,568.6
Latin America .......... 547 15,107.9
Not distributed by area. .. 29 547.1

NoTe: Data based on exports of new civil aircraft under 20,000 poun-ls, empty airframe weight.

Source: Aerospace Industries Association, company reports.

MUuTUAL SECURITY PROGRAM, SHIPMENT OF MILITARY AIRCRAFT

1950 To DATE

Year Total Air Force Navy
1950 251

1951 850} ald ahd
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
Torar® 17,018 15,070 1,948

NoTe: The value of these exports are, with minor exceptions, excluded from the total aerospace
exports shown on page 68.
¢ October 6, 1949 to December 31, 1964,

Source: Department of Defense,
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AEROSPACE FACTS AND FIGURES, 1965

Exrorts OF RoTARY WING ATRCRAFT, USED, AND OTHER AIRCRAFT
Calendar Years 1948 to Date

Year Rotary Wing Aircraft Used Aircraft Other

Ending

Dee 31 Value Value Number Value

Nwaber | oyrimions) | NUUPET | NriiKons) (Millions)

1948 47 $1.9 202 T | swwes | wwmsws
1949 31 1.2 252 6 | smeew | wsews
1950 38 9 262 e R I
1951 28 .9 300 9 | wmmew | wmesss
1952 37 14 303 1.5 | ceeee | aeeen
1953 98 49 416 18 | semss | semes
1954 74 4.0 340 0 O

+ 1955 66 42 800 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:

e

\' T
7. ‘."."...ll'l'llllu

i
—
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Bureau of the Census, “U. S. Exports of Domestic & Foreign Merchandise, Report
FT 410" (Monthly).
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U. S. Exrorrs oF NEW SMALL AIRCRAFT ENGINES® FOR CIVILIAN AIRCRAFT
Calendar Years 1948 to Date

Year Ending Value (Thousands of
December 31 R dollars)
1948® 660 $326
1949¢ 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 engines of 400 h.p. and over withheld for ‘security
reasons.”

® Under 250 hp.

Source: Bureau of the Census, “U. S. Exports of Domestic & Foreign Merchandise, Report
FT 410" (Monthly).
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AEROSPACE FACTS AND FIGURES, 1965

U. S. AEROSPACE IMPORTS
Calendar Years 1955 to Date
(Thousands of Dollars)

Year . :
Ending ToTAL Aijreraft® Air c.raft Aireraft .
Dec 31 Engines Parts, N.E.C.
1955 $32,096 $14,415 $1,265 $16,416
1956 86,790 55,594 2,300 28,896
1957 52,671 15,476 1,639 35,556
1958 78,560 32,715 5,991 39,854
1959 68,066 16,273 7,510 44,283
1960 60,901 6,841 7,388 46,672
1961 151,667 82,821 17,485 51,361
1962 128,204 54,280 9,707 64,217
1963° 95,290 26,331 4,675 63,784
1964 90,062 21,505 6,573 61,984

@ Aircraft includes new and used airplanes, seaplanes, and amphibians.
®Due to a change in the tariff classifications, import data for aircraft parts for January to
August, which amounted to $47,061,000, are on a different basis from the data for September
to December which amounted to $16, 722 000.
“Bureau of the Census,
(Monthly).

Source:

FT 110, 125"

K . S. Imports of Merchandise for Consumptlon Report




Manpower

The aerospace industry experienced a decline of approximately 5 per
cent during 1964 after a period of level employment in 1963. However, it
remained the nation’s largest manufacturing employer with approxi-
mately 1,117,000 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 the 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 administrative personnel. Thus, for the
first time in more than a decade, 1964 figures showed a reduction 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, slightly more than the previous year.

With the decline in total employment, aerospace payrolls 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 was
$8.833 billion. Industry payrolls still represented 8.3 per cent of the
nation’s total manufacturing payroll outlay.

However, individual employees were receiving higher pay. Ior
example, average weekly earnings of all aireraft 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 the highest average wage at $3.09 per hour.

EsTiMATED AEROSPACE EMPLOYMENT, TOTAL AND PRODUCTION WORKERS
Calendar Years 1959 to Date

AIRCRAFT® MISSILES AND SPACE”
Monthly T
Average A(I);f_‘ ToraL ToTAL Commu- Omerand
for the —— (Includ- | Propul- || Missiles | nieation ’
Year ing Pro- sion and Equip-
pulsion) Space ment’
ToranL 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 1,117 426 109 543 166 148

PropucrioNn 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

e “Ajreraft’”’ includes employees in the aircraft industry (SIC 372) engaged in aircraft, aircraft
engine, propellers, or parts production.
b “Misgiles and Space’ includes employees in the aircraft, complete missile and space, and
electronic industries engaged in missile and space work.
¢ “Communications equipment’’ includes employees in the electrical machinery industry (SIC
36) engaged in missile and space work,
4 “Other” includes employees in industry classifications (SIC) 28, "5, 38, 73, 89 and others
engaged in missile and space work.
Sources: .
Bureau of Labor Statistics “Employment and Earnings.” .
Bureau of Employment Security, ‘‘Missiles, Spacecraft and Aircraft”
ATA Economic Data Service estimates.
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MANPOWER

RESEARCH AND DEVELOPMENT—SCIENTISTS AND ENGINEERS—
ToTAL AND AEROSPACE
1957 to Date

ToTAL
As of Scientists and Aerospace Aerospace
810 Engineers Secientists and as a Per Cent of
January in Industry Engineers 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”7 348,700 105,900 30.4

NoOTE: Scientists and engineers working less than full time have been included in terms of
their full-time equivalent number.

E Estimate. d Devel t,"
Source: National Science Foundation, “Reviews of Data on Research an evelopment,

December, 1964.
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EMPLOYMENT IN THE AIRCRAFT AND PARTS INDUSTRY

Calendar Years 1939 to Date
(Thousands of Employees)

Monthly Aireraft Other
Average TOTAL Aircraft Engines Aireraft
for the (Airframes) and Parts and
Year Parts Equipment
1939 63.2 451 11.3 6.8%
1940 148.6 101.8 31.4 15.4°
1941 3471 234.6 75.3 37.27
1942 831.7 549.6 192.0 | 90.1%7
1943 1,345.6 882.1 314.9 : 148.6°
1944 1,296.6 815.5 339.7 | 141.4%
1945 788.1 489.9 210.9 ! 87.3"
1946 237.3 159.0 49.9 ‘ 28.4"°
1947 239.3 158.5 50.1 ! 30.77
1948 237.7 158.0 48.6 31.1%
1949 264.2 175.3 53.6 35.37
1950 283.1 188.4 57.0 37.7"
1951 467.8 313.3 95.0 59.5"
1952 670.6 425.9 148.6 96.1"
1953 795.5 4724 191.2 131.97
1954 782.9 470.0 178.2 134.77
1955 761.3 466.6 168.0 126.7°
1956 837.3 494.4 194.9 148.0°
1957 895.8 519.0 213.2 163.6"
1958 783.6 448.5 184.3 150.8
1959 747.6 419.5 182.8 145.3
1960 645.7 350.8 173.6 121.3
1961 619.2 324.3 186.6 108.4
1962 634.6 331.4 199.4 103.9
1963 635.2 332.0 200.7 102.5
1964 605.5 317.8 189.0 98.7
1965
Febh. ,’ 590.6 310.9 181.2 98.5
B Tstimate.

NoOTE: The above figures include substantial missile and spacecraft employment in recent years

They do not however, represent total aerospace employment, estima

ceding tables in this chapter. An estimated 180,000 employees in th.

worked on missiles and spaceraft in 1964.

Source: Bureau of Labor Statistics, “Employment and Earnings.” (Monthly).

; for which appear in pre
aireraft and parts industry




MANPOWER

PropucTion’ WORKERS IN THE AIRCRAFT AND PARTS INDUSTRY

1939 to Date

(Thousands of Production Workers)

Monthly Aireraft Other
Average ity Aireraft Engines “Aireraft
for the (Airframes) and Parts and
Year | Parts Equipment
|
1939 49.6 34.8 ' 9.5 5.3"
1940 118.0 79.2 26.5 12.3%
1941 278.3 183.8 65.0 29.5"
1942 674.8 433.9 168.3 72.6"
1943 1,090.5 692.1 278.8 119.6"
1944 1,016.0 616.3 290.3 109.4%
1945 591.0 360.5 164.9 65.6™
1946 167.5 113.1 34.0 20.4%
1947 176.7 117.4 36.5 22.8%
1948 175.2 1174 349 22.9%
1949 196.6 132.2 38.6 25.8"
1950 209.4 140.4 40.8 28.2%
1951 348.4 234.8 66.5 471"
1952 4954 315.0 105.5 74.9"
1953 586.2 346.8 136.1 103.3"
1954 560.2 335.1 121.6 103.5%
1955 525.5 322.5 108.5 94.5"
1956 561.0 330.3 122.5 108.2%
1957 591.4 342.4 132.1 116.9%
1958 499.4 287.6 107.5 104:3
1959 458.0 257.4 104.1 96.5
1960 376.8 203.8 96.6 76.4
1961 351.5 178.8 103.9 68.8
1962 350.6 175.9 108.7 65.9
1963 3484 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
E Bstimate.

NOTE: The above figures include substantial missile and spacecraft employment in recent years.
They do not however, represent total aerospace employment, estimates for which appear in pre-

ceding tables in this chapter.

industry worked on missiles and spacecraft in 1964.
Source: Bureau of Labor Statistics, ‘‘Employment and Earnings,” (Monthly).

An estimated 100,000 production workers in the aircraft and parts
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AVERAGE HOURLY EARNINGS IN AIRCRAFT AND PARTS PLANTS
1939 to Date
(Includes Overtime Premiums)

Monthly Aireraft Other
Average ToTAL Aircraft Engines Aireraft
for the (Airframes) and Parts and
Year Parts Equipment
1939 N.A. N.A. $0.812 N.A.
1940 N.A. N.A. 0.816 N.A.
1941 N.A. N.A. 1.008 N.A.
1942 N.A. N.A. 1.189 N.A. .
1943 N.A. N.A. 1.236 N.A.
1944 N.A. N.A. 1.287 N.A.
1945 N.A. N.A. 1.286 N.A.
1946 N.A. N.A. 1.316 N.A!
1947 $1.372 $1.360 1.384 N.A,
1948 1.487 1.465 1.519 N.A.
1949 1.560 1.548 1.571 N.A.
1950 1.637 1.622 1.662 N.A.
1951 1.78 1.75 1.85 N.A.
1952 1.89 1.87 1.94 N.A.
1953 1.99 1.98 1.99 N.A.
1954 2.07 2.08 2.05 N.A.
1955 2.16 217 213 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 3.09 2.99
1965
Feb. 3.11 3.12 3.14 3.03

Nore: The production workers surveyed include substantial missile and spacecraft employment.
See NOTE page 79.

N.A.—Not available.

Source: Bureau of Labor Statistics, “Employment and Earnings,” (Monthly).
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AVERAGE WEEKLY EARNINGS IN AIRCRAFT AND PARTS PLANTS

1939 to Date

(Includes Overtime Premiums)

Monthly Aireraft Other

Average ToTAL Aireraft Engines Aireraft
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 119.97 119.97 120.77 118.72
1963 122.43 121.84 123.49 122.67
1964 125.36 123.53 127.31 126.78
1965

Feb. 128.13 126.05 131.25 128.17

Note: The production workers surveyed include substantial missile and spacecraft employment.

See NOTE page 79.
N.A.—Not available.

Source: Bureau of Labor Statistics, “Employment and Earnings,” (Monthly).
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LaBor TURNOVER RATES 1N THE AEROSPACE INDUSTRY
Calendar Years 1958 to Date
(Rates per 100 Employees per Year)

Aireraft
Complete Other
Year Missiles Engines Parts
Fiide and TorAL Airframes and and
. Spacecraft Parts Equipment
(=]
Dee. 31

Sepa- Sepa- Sepa- Sepa- Sepa-

Acces-| ra- | Acces-| ra- |[Acces-| ra- |Acces-| ra- |Acces-| ra-
sionsg | tions | sions | tions || sions | tions | sions | tions | sions | tions

1958 | 58.1 | 26.0 | 28.3 | 333 | 269 | 298| 278 | 35.0 | 33.8 | 42.0
1959 | 48.9 | 29.2 | 274 | 379 || 224 | 36,5 | 29.1 | 350 | 394 | 45.0
1960 | 32.3 | 309 | 286 | 39.2 || 234 | 33.8 | 351 | 39.5 | 343 | 53.9
1961 | 37.0 | 272 | 326 | 309 || 31.3 | 29.3 | 28.9 | 248 | 43.2 | 449
1962 | 372 | 31.6 | 352 | 313 | 329 | 29.0 | 30.5 | 239 | 49.3 | 47.9

1963 | 299 | 315 | 289 | 294 || 28.6 | 279 | 243 250 | 39.5 | 429
1964 | 235 | 391 | 247 | 31.0 | 23.0 | 28.9 | 202 | 28.0 | 38.6 | 429

Source: Bureau of Labor Statistics, “Employment and Earnings,” (Monthly).



AVERAGE EAPLOYMENT IN THE AIRCRAFT AND PARTS INDUSTRY
By GEOGRAPIHICAL DIVISION AND SELECTED STATES—1958 TO DaTE®

Geographieal
Divisions and 1958 1959 1960 1961 1962 1963
Selected States
TOTAL: wsswm s wwamns 782,057 754,533 | 668,914 625,095° 633,024° | 633,875°
New England ....... 76,592 71,462 71,313 75,346 76,762 77,531
Massachusetts ..... 9,161 9,180 8,546 9,493 9,023 9,407
Connecticut ....... 65,037 60,865 61,291 64,012 65,693 66,338
Me., N.H., Vt.,, R.I. 2,394 1,417 1,476 1,841 2,046 1,786
Middle Atlantie ...... 82,728 74,201 71,554 71,321 74,476 82,771
New York ........ 54,400 48,282 45,159 44,168 44034 50,644
New Jersey . ...... 16,675 15,445 15,458 14,946 16,017 14,848
Pennsylvania ..... 11,653 10,474 10,937 12,207 14,425 17,279
East North Central . .| 103,660 | 94,851 | 77,846 | 69,932 | 70,107 | 69,023
(0) 157 TN 58,353 60,217 49,997 41,722 39,893 39,724
Indiang « . ees ows o 25,508 22,556 18,124 17,821 18,592 19,677
Tlinois . .......... 10,855 5271|  4,304| 4896\ 6100 %110
Mich., Wisc. ...... 8,944 6,807 5,421 5,493 5,522 5,512

West North Central ..| 74,867 | 69,306 | 62,197 | 57,811 | 60,047 | 63,029

Missouri ......... 31,703 | 30,49 | 27,420| 24,026 27,153 33,449
Kansas .......... 10710 | 37,269 33193| 3L177) 31805| 28840
Minn., Towa., N.D., _ -
S.D., Neb. v.... 2,364 1,888 1,584 2,108 1,089 740
South Atlantic ...... 19734 | 49,380 | 40,616 | 31,072 1 34,551 36,265
Maryland ........ 2 ‘,8§2 03,820 | 16,228 3,668 3,640 3,094
Del., D.C., Va., B _ )
W.Va., N.C., S.C. 590 571 497 4,539 1,210 1,842
Georgia «.o..o..... 22,322 24,989 23,891 11,288 14,396 17,064
Tlorida .......... ’ 13,593 | 15,305 | 14,265
East South Central ..| 9,785 8,509 5,303 | 5!‘3‘?%’0 7‘7422_ 8;755}%3
aQ LU= 430 3.
Alabama: « s s « s s o I 9,785 8,509 5,003 l 929 1'094 1.126

Ky., Tenn., Miss. .. §
Woest South Central ..| 60,756 52,267 44,724 4§§4g§1 <1257 40%%5
TEXAS v o v o oi 6550 R = 00 44,724 } o 36,158 1065
Aty Lo, Okla, ..o | 60750] 52,2071 <5 4417|5079 | 34205
17,664 21,956 20,926

Mountain . ..... 16,052 22,196 27,211 _ i
itain ...l . p 108 14,164 5,167 5,451 5,252
ATizona ¢ ses ses siee 5,756 6,192 8,663 11,695 12,047

TEER? oo o ciiis o

Mont., Idaho, Wyo.,

Colo., N.Mex., 3,834 4,810 3,627

NeVe wneennnns 10,206 | 16,004 | 13,047
i 953,016 | 246,349 | 235,459
PACIfic «vvnneennnnns 307,883 | 312,361 | 268,150 | Zo0, 5 70,63
St > -1 % 000,830 | 191,050 | 172,413 | 170,634
S A L 2D B 7| Teoeso | 73,326 | 64,204
Ore., Alaska, . o
Hawaii ........ 66,886 67,601 | 58320° 614 610 621

“Aerospace Facts and

Nore: Corresponding data for the years since 1947 may be found in
a o reee ? anrlier editi . K i .
! ]%lill‘lexi' di(fzt‘(;lrlelfllcee;};ttl\(\)-’é:;\ these totals and employment totals nPI)CHrlrllgdzlsg‘st‘“;“;igzleﬂg“:ﬁ_,‘:ctefl’\‘?
uical differences in methodologies of B.I%.S., B.L.S,, “"duc,elﬂﬁ'“fs. 'nnl(uztr o (810 872)
usability of the data. The definition used is the narrow {“.‘c‘s‘:)‘tngnéth‘or%nbles -

which is narrower than the definition of ‘“‘aerospace’ used 1m :

b i I . .

o %]nctlilidf&s)ﬁll),u%tt?\hll\l:::.s included with Montana, Idaho, Wyoming, Colorado, New Mexico, and
Nevada. X : .

:%x?til 1961, Washington was included with Oregon, Alaska, and Hawail.

Source: Department of Labor, Bureau of Employment Security.
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WORK STOPPAGES IN THE AIRCRAFT AND PARTS INDUSTRY
Calendar Years 1927 to Date

qur . Number of Man-Days
Ending | Number of Strikes | yroriers Involved Idle 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 N.A. N.A. N.A.
1939 2 1,263 85,419
1940 3 6,270 36,402
1941 29 28,422 112,549
1942 15 6,584 12,416
1943 60 52,481 130,112
1944 103 189,801 386,371
1945 85 150,200 581,000
1946 15 21,300 557,000
1947 10 3,520 67,900
1948 8 21.400 1,100,000
1949 10 10,300 451,000
1950 18 23,900 145,000
1951 29 48,800 765,000
1952 44 81,000 927,000
1953 31 57,800 1,350,000
1954 11 6,350 171,000
1955 38 48,500 403,000
1956 21 23,100 1,040,000
1957 18 23,200 88,200
1958 20 36,700 308,000
1959 26 21,700 312,000
1960 28 82,400 1,190,000
1961 14 2,440 35,000
1962 19 23,000 555,000
1963 12 7,510 53,700

N.A.—Not available.

Nore: The “aireraft and parts industry” to which this table applic includes substantial missile

and spacecraft employvment. It represents approximately 60 per c of total aerospace employ-

ment.. - B B
Source: Department of Labor, Bureau of Labor Statistics, Division of Wages and Industrial
Relations.
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Finance

Karnings of aerospace companies, as a percentage of sales, remained
at their 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 increase was largely due to a Department of Defense policy and
assisted by the cost reduction programs within individual ecompanies.
The 1964 financial data reflect the first full year of operation under the
DoD poliey.

Late in 1963, the Armed Services Procurement Regulation (ASPR)
was revised to reflect DoD’s new profit approach for industry:

“It is the policy of the Department of Defense to utilize profit to
stimulate efficient contract performance. Profit generally is the basie
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 performance. Negotiation of very low
profits, the use of historical averages or the automatic application of a
predetermined percentage of the total 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 requires that the best industrial capabilities be attracted to
defense contracts. These capabilities will be driven away from the defense
market if defense contracts are characterized by low profit opportunities.”

Cost reduction efforts enter into every facet of aecrospace manufac-
turing, from concept and design to test and production. The effort ex-
tends into the plants of thousands of subcontractors, suppliers and ven-
dors that furnish subsystems, materials and services to these major
contractors. AIA member companies accomplished savings of nearly a
billion dollars during a period ending in mid-1964.

Despite the fact that the aerospace industry sells approximately 85
per cent of its products and services to government customers, it is a
highly competitive, free enterprise industry. This factor is clearly
reflected in its financial reporting for the year.

For example, a high percentage of net profit is retained in the 1ndus-
try and reinvested. To stay competitive, new capital is a constant ze-
quirement and, to remain a free enterprise, ability to obtain financing
in the open market, from other than the government, is essential.

The combination of the industry’s consistently low earning rate and
these heavy demands for capital and for corporate funding of advanced
research continue to pose problems for the acrospace industry.

ComrositioN oF CURRENT Assers, 1956 mo Dare, 50 ArrospAce COMPANIES
(in Per Cent of Total)

Total C
Year Current nSh‘f’”}d Inventories | Receivables |Miscellaneous
Assets Securities
1956 100.0 9.7 64.1 25.3 0.9
1957 100.0 8.7 62.8 272 1.3
1958 100.0 9.7 60.2 28.8 . 1.3
1959 100.0 8.0 60.8 29.3 1.9
1960 100.0 8.2 60.2 30.2 1.4
1961 100.0 8.0 58.2 32.0 1.8
1962 100.0 7.2 58.4 32.3 2.1
1963 100.0 7.4 61.2 28.7 2.7
1964 100.0 7.8 62.0 i 271 31
NoTe: Includes ecompanies classified in industry group 372 which filed reports ;\'iilx the Secuvri-

ties and Exchange Commissicn. o o
_Source: -Securities & Fxchange Commission—IFederal Trade Commission, ‘“‘Quarterly Financial
Report for Manufacturing Corporations.”
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Baraxce SHEET COMPARISONS, 50 AEROSPACE COMPANIES
1959 to Date
(Millions of Dollars)

1964

1959 | 1960 | 1961 | 1962 | 1963
Assets:
Current Assets
Cash coovvnrieniinnnnnann. $ 358 |$ 363 | % 417|$ 395 |8 435|% 415
U. S. Government Securities 91 102 58 46 39 74
Total Cash and 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 (gross) ....... 3440 | 3,425| 3470| 3,580 3,936 | 3.876
Other current assets ...... 104 82 112 133 174 193_

Total Current Assets . ... |$5,651 | $5,690 | $5,963 | $6,135 | $6,431 | $6,253
Total Net Plant ............ 1,092 | 1,195| 1,420| 1,509 | 1,575 | 1,591
Other Non-Current Assets ... 164 229 305 257 278 341
Total Assets ............... $6,906 | $7,113 | $7,688| $7,901 | $8,284 | $8,185

Liabilities:
Current Liabilities

Short term loans ......... 718 745 700 698 461 38
Advances by U.S. Govt. ... | 1,409 | 1,346| 1,308| 1,338| 1,674 | 1,725
Trade accounts and

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

acerued ...ocvoeinesies 196 165 186 265 255 239
Instalments due on long

term debt ............. 37 25 21 32 28 38
Other current liabilities ... 538 654 822 769 _7& 770

Total current liabilities .. | $3,899 | $3,890 | $4,045 | $4,139 | $4,246 | $4,038
Long Term Debt ........... 541 645 806 783 835 816
Other Non-Current Liabilities 20 32 28 37 492 47
Total Liabilities ............ $4,460 | $4,567 | $4,879| $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 | 1,395
Total Net Worth ......... $2,445 | $2,548 | $2,808 | $2,943 | $3,162 | $3,234
Total Liabilities and Stock-
holders’ Equity .......... $6,906 | $7,113 | $7,688 | $7,901 | $8,284 | $8,185
Net Working Capital ......... $1,752 | $1,800 | $1,918 | $1,996 | $2,185 | $2,166

NoTE: Includes companies classified in industry group 372 which filed reports with the Securi-

ties and Exchange Commission.

ource: Securities txchange Commission—Federa rade Commission uarterly Financia
S S ties & Exchange Comm Federal Trade C g terly I 1

Report for Manufacturing Corporations

”
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' (Goods Aerospace

Manufacturers Manufacturers

Source: Net profit as a Per Cent of Sales for Manufacturing Corporations, Page 17.




FINANCE

INconME AccounTts, 50 AEROSPACE COMPANIES
1958 to Date
(Millions of Dollars)

1958 ’ 1959 | 1960 | 1961 | 1962 | 1963 1964

Net Sales ........... 12,575 $12,488|$12,074|$13,954| $15,206|$15,313| $15,403

Net Profit from
Operations ....... 664 451 386 570 739 695 756

Total Income before
Federal Income |
Taxes ..o.ovvuenn.. \ 636 411 333 521 682 665 748

Provision for Federal |
Income Taxes..... ‘ 329 215 148 264 322 316 351
Net Profit after Taxes 307 196 185 257 360 350 395

Net Profit Retained
in Business ....... |

|
|

42 18 20‘ 37 58 54 60

NoTE: Does not include data for companies which produce aerospace products but are classified
in industries other than industry group 372.

Source: Securities & Exchange Commission—Federal Trade Commission, ‘“‘Quarterly Financial
Report for Manufacturing Corporations.”

Fixancian Rarios, 50 AEroSPACE COMPANIES
1956 to Date

Net Federal Taxes Net Profit
Year as a Per Cent as a Per Cent
of Total Income of Sales
1956 52.3 3.1
1957 52.3 2.9
1958 51.7 2.4
1959 52.3 1.6
1960 444 14
1961 50.7 1.8
1962 47.2 2.4
1963 47.5 2.3
1964 46.9 2.

NoTE: Does not include data for companies which produce aerospace products but are classified
in industries other than industry group 372.

Source: Securities & Exchange Commission—Federal Trade Commission, ‘“‘Quarterly Financial
Report for Manufacturing Corporations.”
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MaJor DEFENSE CONTRACTORS
Listed by rank according to net value of military prime
contracts awarded, 1950-1964
(Millions of Dollars)

July 1, July 1, July 1, July 1, July 1, World
1950 1963 1962 1961 1960 War
Compan to to to to to II®
pany June 30, || June 30, {June 30, | June 30, | June 30, (Per
1964 1964 1963 1962 1961 Cent)
U. S. ToraL,

ALL CONTRACTS $326,911.6 ||525,163.7 | $25,834.0 | $25,588.4 ($22,693.1 | 100.09%
Boeing ............. $ 16,379.7 ||$ 1,365.2 | $1,356.3 | $1,132.8| $ 919.8 1.5
General Dynamies ... 14,490.1 986.7 1,033.2 1,196.6 1,920.1 N.A.
Lockheed ........... 1_’,3'9 i 1,455.4 1,517.0 1,419.3 1,175.2 1.9
General Electric ..... 12,087.1 892.6 1,021.2 975.9 874.6 1.9
North American ....| 11,565.9 1,019.5 1,062.4 1,032.5 1,197.4 1.6
United Aireraft ..... 10,017.1 625.4 529.9 662.7 625.5 2.2
General Motors ..... 9,365.2 255.8 444.0 449.0 281.8 7.9
Douglas ............ 7,374.4 203.2 361.1 365.6 307.4 2.5
American Telephone

and Telegraph .... 6,932.3 635.6 578.6 467.7 550.6 1.5
Martin Marietta .... 5,950.4 476.4 766.8 802.7 691.8 1.3
McDonnell ......... 4,829.8 1,157.4 497.0 310.9 219.9 N.A.
Sperry Rand ....... 4,470.5 373.9 445.5 465.6 408.0 0.9
Republie ........... 4,224.2 66.9 196.8 332.8 295.7 0.7
Hughes ............ 3,597.6 288.7 312.9 243.2 331.21 N.A.
Grumman .......... 3,516.3 395.6 390.5 303.6 238.0 0.8
Ben@ix: w.s s oo sws 5w 3,512.8 257.4 290.3 285.9 266.8 1.1
Curtiss-Wright ...... 3,320.6 51.2 98.4 144.6 69.8 4.1
Westinghouse Electrie 3,310.3 236.9 322.6 246.0 307.7 0.8
Radio Corp. of

Ameriea ....o0.00. 3,295.0 233.6 328.6 339.6 392.3 0.3
Raytheon .......... 2,984.0 253.0 294.9 406.6 304.9 N.A.°
International Busi-

ness Machines .. ... 2,928.6 332.4 203.3 155.5 333.0 N.A.
General Tire & Rubber 2,568.3 364.4 424.6 366.1 290.2 N.A.
Northrop .......... 2,556.1 164.9 2229 152.5 155.6 0.1
Aveo ..o, 2,453.7 278.7 253.1 323.3 251.6 0.6
Textron ............ 1,428.7 216.3 151.2 117.4 65.8 0.7
Thiokol .« s ws s w5 s s 1,206.4 253.6 238.6 178.3 210.0 N.A.
Ling-Temeco-Vought . 811.5 247.5 205.9 133.4 46.8 N.A.

N.A.—Not available.
@ Istimated at $193.3 billion.
Sources:

1950 to Date: Department of Defense, “100 Companies and their Subsidiary Corporations
Listed According to Net Value of Military Prime Contract Awards” (Annually).
World War IT: War Production Board.




FINANCE

MaJor NATIONAL AERONAUTICS AND SPACE ADMINISTRATION CONTRACTORS
(Listed by rank according to net value of NASA prime contracts
awarded, July 1, 1960-June 30, 1964)

(Millions of Dollars)

July 1, | Julyl, | Julyl, | Julyl, | Julyl,
1960 1963 1962 1961 1960
COMPANY to to to to
June 30, | June 30, | June 30, | June 30, | June 30,
1964 1964 1963 1962 1961
U. S. Toran. Arn CoNTRACTS f $7,259.6 | $3,521.1 | $2,261.6 | $1,053.6 | $423.3
North Ameriean ........... $1,717.1 | $ 917.2 525.8 199.1 75.0
MeDonnell ... ... .. 571.0 267.6 193.1 68.5 41.8
Douglas .................. 509.9 250.3 160.5 68.4 30.7
Aerojet General ........... 369.0 [ 135.8 160.5 66.4 6.3
BOCING, wsmsanismsensmninms 313.7 | 197.1 101.0 15.6 i
General Dynamies .......... 281.3 148.2 103.1 27.9 21
Grumman ................. 240.4 156.4 48.2 24.6 11.2
General Eleetrie ........... 228.8 143.6 53.0 23.0 9.2
Chrysler .................. 219.0 99.4 75.4 31.3 12.9
International Business
Machines ............... 134.3 85.6 36.1 12.6 B
Radio Corp. of America .... 120.8 49.8 42.2 20.2 8.6
United Adveraft ............ 119.7 36.7 48.9 34.1 ¢
Brown Engineering ........ 104.2 41.6 241 11.9 6.7
Bendix ciwsmsossrminsssmims 100.3 41.9 32.5 194 6.5
Ling-Temco-Vought ........ 84.0 21.5 26.7 27.0 8.8
Lockheed ................. 71.0 39.0 23.7 5.0 3.3
Hayes International ........ 55.4 18.7 15.4 11.0 10.3
Phileo ... 55.0 35.7 14.9 4.4 :
(GGeneral Motors ... ... 52.1 41.9 10.2 ‘
Thompson-Ramo-Wooldridge 45.4 39.0 2.6 3.8 ¢
Hughes ... ... 42.4 14.9 18.3 9.2 i
Western Eleetvie ......... . 353 ¢ ¢ 8.7 ~§'6
Bopublie oonimvimimiminse 25.2 9.3 9.3 6.9 i
Union Carbide ............. 24.5 20.1 ¢ ‘%-4 .
Raytheon ................. 23.4 23.4 ¢ .
Kollsman Tnstrument . ...... 19.9 13.6 5.1 1.?
TToneywell ................ 17.7 7.1 3.2 4.7 ‘3.7
Martin Marietta ........... 17.5 8.5 7.2 1.8 i
Sperry Rand .............. 17.2 11.8 3.2 2.2 )
Tfairehild Stratos .......... 16.6 10.4 6.2 i )
Bellecomm . ................ 16.1 8.7 6.1 ‘

a Not in list of major contractors for indicated year.

Sources: National Aeronautics and Space Administration, “NASA Annual Procurement R

eport.'”

91



kli

Air Transportation

|

The U. S. scheduled airlines had an outstmr 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 (freight, 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 equipment 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 429 new turbojet and
turboprop aireraft, plus 5 turbine-powered helicopters, representing a
dollar volume of $2.1 billion. This exceeds the $1.9 billion in orders
placed in 1957 at the height of the original trs isition from piston engine

aireraft to jets.
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An additional investment of $5-$8 billion in expansion of airline
capacity and service is in prospect. Within the next eight or ten years,
it is estimated that the U. S. airlines will be operating some 150 to 200
supersonic jets.

Progress in developing new passenger services on the ground to keep
pace with improvements in the air was made in 1964.

During the year the airlines continued their campaign to assure that
the Federal Aviation Administration’s planning standards recognize the
needs of smaller communities for low-cost but efficient radio and lighting
aids that make possible more reliable air service.

The reliability of turbojet engines was demonstrated during the year
by the low incidence of flicht delays and cancellations for mechanical
reasons. One major airline reported that only 0.6 per cent of all flights
were cancelled for mechanical reasons.

Another indicator of jet engine reliability is the present 6200 hours

INVENTORY OF CIVIL AIRCRAFT
Including Air Carrier Aireraft
1928 to Date

K f%zanl;]ar_v 1 ToTAL Active Inactive
1928 2,740 N.A. N.A.
1932 10,680 N.A. N.A.
1935 8,322 N.A. N.A.
1941 26,013 N.A. N.A.
1951 92,309 60,921 31,888
1952 88,545 54,039 34,506
1956 92,067 58,994 33.073
1956 85,320 60,432 24,888
1957 87.531 64,688 22,843
1958 93,189 67,153 26,036
1959 98.893 69,718 29,175
1960 105,309 70,747 34,562
1961 111,580 78,760 32,820
1962 117.904 82,853 35,051
1963 | 124,273 86,287 37,986
1964 } 129,975 87,267 42,708
1965 | 137,189 90,935 46,254

N.A.—Not available,
Source: Federal Aviation Agency, “FAA Statistical Handbook of Aviation” (Annually).
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between overhauls for a jet engine that first saw airline service in 1959.
The best time between overhauls of piston engines in airline service is
under 3000 hours.

Major advances were made by the helicopter airlines during the
year. Trips which now take an hour or more on the surface can be made
by helicopter in under 10 minutes.

The airlines spent $150 million in 1964 to stimulate the flow of travel
and trade to and from the United States. Kighty per cent of all travelers
between the U. S. and overseas foreign countries went by air. Sixty-two
per cent of these were U. S. citizens.

A further spur to travel in 1964 were the reduced transatlantic fares.
Rates went down as much as 21 per cent from those in effect at the end
of 1963—an all-time low.

INVENTORY OF ACTIVE CIVIL AIRCRAFT, BY YEAR OF MANUFACTURE
As or JaNvary 1, 1965

Year of . Per Cent

Manufacture Number of Total
ToTAL 90,935 100.0
1964 7,612 S.4
1963 5,955 6.5
1962 5,082 5.6
1961 4,848 5.3
1960 5,426 6.0
1959 5,897 6.5
1958 4,658 5.1
1957 3,890 4.3
1956 4,528 5.0
1955 2,886 3.2
1954 40,153 441

Sonrce: Federal Aviation Agency, “T'AA Statistical Handbook of Aviation” (Annually).
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AIR TRANSPORTATION

AIRCRAFT IN OPERATION ON WORLD CIVIL AIRLINES
1959-1963

OTHER MANUFACTURE
3,000 !

2,000

1,000

1959 1960 1961 1962 1963

For statistical data on which this chart is based, see Aireraft in Operation on World Civil Air-
lines, Number and Percentage Manufactured in the U. S., Pages 17 and 96.
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U. S. MANUFACTURED AIRCRAFT IN OPERATION ON WORLD AIRLINES
Calendar Years 1959 to Date

1959 1960 1961 1962 1963
TorAL MANUFACTURED IN U.S...| 2,868 2,766 2,542 2,345 2,266
4 Engine .....coovnemiiiinns 1,511 1,568 1,505 1,474 1,434
Turbojets .....cocoveninn... 97 285 423 517 580
Boeing TOT .coswawensssus 76 143 150 209 206
Boeing 720 .......ovvnn.. — 23 40 51 55
Boeing 720B ............. — - 44 25 52
Douglas DC-8 ........... 21 110 149 167 183
Convair 880 ............. — 9 40 44 53
Convair 990 ............. = - = 21 31
Turboprops .o.oeveeeennn.... 108 127 137 137 137
Lockheed Electra ......... 108 127 137 137 137
Piston Engine .............. 1,306 1,156 945 820 717
Boeing Stratoeruiser ... ... 26 - = == —
Lockheed Constellation .. .. 412 362 261 206 179
Douglas DC-7 ........... 296 276 254 232 178
Douglas DC-6 ........... 418 372 316 277 257
Douglas DC-4 ........... 154 146 114 105 103
3 Brging ...scosneseimsvsnsas — — — o 4
Boeing 727 (turbojet) ..... — — S — 4
2 Bngine cscisswsmamsnewmvmss 1,308 1,125 971 833 783
Turboprops ......oovvvvnn.. 17 21 8 7 7
Fairchild F-27 ........... 17 21 8 7 7
Piston Engine .............. 1,291 1,104 963 826 776
Convair 240, 340, 440 ..... 364 321 288 250 228
Martin 202, 404 .......... 91 75 40 4 4
Curtiss Commando C-46 ... 60 48 36 36 37
Douglas DC-3............ 750 634 568 516 479
Other ................... 26 26 31 20 28
1 Engine .......oovvnviiiinn.. 11 37 34 12 18
Helicopters ......c.covvuunnn.. 38 36 32 26 27
ALL MANUFACTURERS
GRAND TOTAL . .....c.ooun.. 3,479 3,376 3,319 3,162 3,086
Per Cent of Grand Total
Manufactured in U.S. ....... 82.4 81.9 76.6 74.2 73.4
Source: International Air Transport Association, ‘“World Air Transport Statistics” (Annually).

Based on reports by TATA members.
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AIR TRANSPORTATION

WorLD CIvVIL AIRLINES
Selected Calendar Years, 1919 to Date
(Revenue Traffic, Scheduled Services, International and Domestic)
(Data in Millions)

Year
Ending
December Miles Passengers | Passenger- 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 38,000 900 255
1956 1,580 77 44,000 1,020 275
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 (mainland) and the USSR.

Source: International Civil Aviation Organization, ‘“Development of Civil Air Transport, Total
Scheduled Services-Revenue Traffic” (Annually).
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CoarposiTioN oF U. S. AR LINE FLEET, BY TYPE OF AIRCRAFT, NUMBER OF

ExcINES AND MODEL: JANUARY 1, 1965, 1964, Axp 1963

(Number of Aireraft)

Type of Aireraft, Number of January 1, | January 1, | Januaryl,
Ingines, and Model 1965 1964 1963
TOTAD; AIRCRAFT | sz wisns s smsmsmis 2,081 2,079 2,047
Total fixed-wing :wisssswssmssssss 2,061 2,059 2,027
Turbine-powered—total ........ 840 699 659
Four engine—total .......... 669 626 593
Turbojet—total ............ 456 412 377
B-707 oo 160 136 117
BaT20! 1 scmsnmomsmsmsm e 112 104 99
CV-990 .ininswaswsniaens 19 19 15
CV-880 ..oviiia 48 46 45
DC-8 .o 117 107 101
Turboprop, total ........... 213 214 216
188, 188A ...l 126 126 123
V-rdd oo 48 49 55
VE=8L0/812 swvwimsmeniamns 11 11 12
ATZOSY caisnsssmsmine mie 7 7 b
CL-44 .. ...l 21 21 21
Three engine—total .......... 88 = —
B-727 (turbojet) ......... 88 — —
Twin engine—total ........... 79 71 66
Caravelle (turbojet) ...... 20 20 20
I-27 (turboprop) ........ 54 50 46
G-159 (turboprop) ....... 1 1 1
CV-340 (turboprop) ..... 4 — =
Single engine—total .......... 4 2 —
PC-6A (turboprop) ...... 4 2 —
Piston-powered—total .......... 1,221 1,360 1,368
Four engine—total ........... 563 645 700
Bo3TT wsmiszneswsmimsnys 1 1 —
DCA4 ...oininisesmrazmss 22 24 23
DC6 o 234 249 258
DC-7 :vivinmvasmssmsmamsn 132 173 210

(Continued on mext page)
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ConrrosiTiox or UL S. Air Lixg FLEET, BY TYPE OF AIRCRAFT, NUMBER OF

ExGINES axD MobpeL: Jaxvary 1, 1965, 1964, Axp 1963—Continued
(Number of Aireraft)

Type of Aireratt, Number of

January 1, | January1,

January 1,

Engines, and Model ; 1965 | 1964 1963
IFour engine, continued ........ ;
L-049/149 . ..oooiiiiin.d]| 7 13 9
LD cwimsmsmsssisesing 43 46 51
L1049 oo 101 109 115
Lird6L9 ooeswsmsmsnsonsms 23 30 3
VS-44A Lo — — 1
Twin engine—total ........... 620 662 666
NCBBOE siwewsmemensssn d 1 ==
CV-28-3ACF .:ccivunnnnn 3 £ 2
CV-240 ool 51 49 50
CV-340/440 oot 154 154 151
OT-50 .. ovmimsmsmsnsmnn — 1 —=
CH46, 20T ..o 88 99 98
C-185 o — — 1
DC-3, 3A ..vvviii... 204 247 261
DC-2 oo 1 1 1
F-C-82 oo 1 — —
G-21,2TA . oovivinnnnnn. 20 20 17
G44A oo 5 -4 =
G-SAL6 ... 2 2 =—
=03 vsvwnsnimisimemen 2 — —
M-202A ;s sivnemmmnnnnne 17 16 17
MAOE Lo 71 64 63
Single engine—total ....... ... 38 53 2
Total votary-wing ................ 20 20 20
Turbine-powered—total ........ 13 12 S
S-61 ... 6 4 4
S-62 L 3 4 —
V107 TID oeeeenenna. 4 4 4
Piston-powered—total ........ .. 7 8 12
B-47T o — 1 1
BBl ssswmemvmsmsmeminyas 1 1 —
S-88 surwinimieiminiesws 2 2 5
S-58C o 4 4 5
V-4dB oo — — 1

Source: TFederal Aviation Agenecy, “FAA Statistical Handbook of Aviation,” (Annually).
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Source: Air Transport Association
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INTERCITY PASSENGER TRAFFIC BY
AIr CARRIER, RAILROAD, BUS AND AUTOMOBILE
Selected Years, 1916 to Date

' \ Domestie
TOTAL Air Railroads® Buses Automobiles
‘ l Carriers
| | |
Billions of ?I ‘ l \\

Passenger-Miles }' ' ! \

1916 | N.A. | 4 35.2 ® N.A.

1930 | 92697 \' 7| 297 95 \ 236.8

1941 308.7 \ 14 | 929.4 186 | 2643

1944 276.6 ‘T 2.2 | 95.7 27.4 ‘ 151.3

1948 3641 | 60 | 460 | 247 | 2874

| |

1951 531 | 106 | 353 | 274 { 457.8

1954 6206 | 16.8 204 | 256 | 5188
1955 659.7 | 19.9 285 | 255 585.8

1956 6935 | 224 28.2 25.2 617.7

1957 7180 | 254 %3 | 215 644.8
1958 699.0 | 25.4 | 23.3 ’ 20.8 629.5
1959 731.2 29.3 221 20.4 659.4
1960 752.4 30.6 21.3 19.9 680.6
1961 762.9" 31.1 20.3 19.7® 692.0°
1962 794 4% 33.6 19.8 213" |  719.7"
1963 819.9" 38.5 185 91.9% | T41.0°
1964 $48.3% 441 18.5" 29 7" 763.0%

Per Cent ‘ .
1916 1000 || b NA | > | N.A.
1939 100.0 | 03 84 | 35 | 8758
1941 100.0 || 0.5 9.5 44 | 85.6
1944 1000 | 0.8 34.6 0.9 54.7
1948 100.0 | 1.7 12.6 6.8 78.9
1951 100.0 “ 2.0 6.6 52 86.2
1954 100.0 | 97 4.8 4.1 88.4
1955 1000 | 3.0 43 3.9 88.8
1956 100.0 | 3.2 41 3.6 89.1
1957 100.0 | 35 3.7 3.0 89.8
1958 100.0 3.6 3.3 3.0 90.1
1959 100.0 | 4.0 3.0 2.8 90.2
1960 1000 | 41 2.8 2. 90.5
1961 1000 | 41 26 2.6 90.7
1962 1000 | 4.2 2.7 27 90.6
1963 100.0 h 4.7 2.3 2.6 90.4
1964 100.0 1 5.2 2.9 2.7 $9.9
| |

N.A.—Not available.
E Estimate.
@ Includes commutation and electrified divisions of steam railway companies, but excludes
electric railways.
® Negligible.
Sources: Aerospace Industries Association,
Automobile Manufacturers Association, ‘“Automobile Facts and Figures” (Annually).
Civil Aeronautics Board.
Interstate Commerce Commisison.
National Association of Motor Bus Operators.



UNiTeEp STATES CIVIL AIRLINES
Selected Calendar Years, 1949 to Date

Year R;Z-e nue Passengers Revenue' Cargo Mail
5 iles : Passenger- A RN
Ending Flows Carried Miles Ton-Miles® | Ton-Miles
Dec 31 e (Millions) T (Millions) | (Millions)
(Millions) (Millions)
\ 1949 463 17 8,827 196 GG
| 1951 527 25 13,204 324 92
i 1953 657 32 18,245 359 106
1955 780 42 24,351 503 150
1956 869 46 27,625 634 160
1957 976 49 31,261 721 169
1958 973 49 31,499 726 185
1959 1,030 56 36,372 853 209
1960 998 58 38,863 880 250
1961 970 58 39,831 1,023 308
1962 1,010 63 43,760 1,388 350
1963 1,095 71 50,362 1,346 368
1964 1,189 82 58,494 1,634 382
Nore: Figures represent total scheduled services excluding nonrevenue operations of U.S.

international and domestic certificated route air carriers.
¢ Includes freight plus express revenue ton-miles in scheduled and nonscheduled operations.
2 U. S. mail ton-miles plus foreign mail ton-miles.
Source: Civil Aeronautics Board.
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U. S. DoMESTIC AND INTERNATIONAL AIRLINE PASSENGER SERVICE
Selected Calendar Years, 1926 to Date

Domestic International
Revenue Revenue
Year Passengers Passenger- Passengers Passenger-
Ending Carried Miles Carried Miles
Deec 31 (Thousands) Flown (Thousands) Flown
(Millions) (Millions)
1926 6 1.3 N.A. N.A.
1930 385 85.1 33 7.8
1935 679 281.2 111 46.7
1940 2,803 1,052.2 163 99.8
1945 6,541 3,360.3 511 450.1
1950 17,468 8,029.1 1,752 2,214.0
1951 22,711 10,589.7 2,140 2,613.8
1952 25,176 12,559.3 2,391 3,065.0
1953 28,901 14,793.9 2,745 3,450.8
1954 32,529 16,802.4 2,919 3,810.4
1955 38,221 19,852.1 3,488 3,398.9
1956 41,937 22,398.6 4,068 5,226.2
1957 45,162 25,378.8 4,259 5,882.0
1958 44,741 25,375.5 4,428 6,123.9
1959 51,000 29,307.6 4,999 7,064.2
1960 52,377 30,556.6 5,499 8,306.2
1961 52,712 31.062.3 5,699 8,768.5
1962 55,950 33,623.0 6,598 10,138.0
1963 63,925 38,456.6 7,513 11,905.4
1964 72,988 44,141.3 8,775 14,352.4

NoTE: Figures represent total scheduled services excluding nonrevenue operations of certificated
route air carriers. Passenger originations only.
N.A.—Not available.

Source: Civil Aeronautics Board.
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U. S. DOMESTIC AIRLINES

TorAL 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 $ 852 7219
1959 1,494 1,048 70.1
1960 1,760 1,374 78.1
1961 2,099 1,734 82.6
1962 2,273 1,874 82.4
1963 2,211 1,818 82.2
1964 2,415 2,029 84.0

NoTE: Excludes helicopter airlines.
Sources:
Civil Aeronautics Board 1964, ‘“Annual Report.”
Civil Aeronautics Board, Research and Statistics Section.

CoMMERCIAL JET TRANSPORT AIRCRAFT ON ORDER
By U. S. Ar LINES
April 7, 1965

Coiﬁiﬁggnd Number Coiﬁiﬁgnd Number
GRAND TOTAL ........... 497 Turboprops
Total (excluding
Turbojets conversions) ..... 27
Total ssssssscswimsns 402 Convair 240D ...... (35)°
Convair 580 ....... (11)°
Boeing 707 ......... 50 Nord 262 .......... 8
Boeing 720 ......... 6 Fairchild FI1I1-227 . . 19
Boeing 727 ......... 131
Boeing 737 ......... 40 Helicopters 5
Douglas DC-8....... 28
Douglas DC-9....... 84 Supersonic Transports ..| 63
BAC-111 ........... 51
Lockheed 300B ...... : 12 US. ..o 42°
} Concorde .......... 21

8 Conversion from piston to turboprop not included in totals.
» Tentative.
Source: Air Transport Association.
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AIR TRANSPORTATION

U. S. DomEestic AIRLINES, VALUE oF FLIGHT EQUIPMENT®
1958 to Date
(Millions of Dollars)

Plus: Equals:
Asof Total Gross Less: Construction Net Value
June30 | Valueof 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 1,341.4 271 1,818.1
1964 3,382.7 1,401.6 48.4 2,029.5

@ Excludes helicopters.
Source: Civil Aeronautics Board.




TRANSPORTATION ACCIDENT UEATH KATES
(Deaths per 100,000,000 Passenger-Miles)

Calendar Years 1946 to Date

Year Ending Domestice Railroad Tissas Cars and
December 31 Airlines R S Taxis
Passenger Death Rates
1946 1.2 0.18 0.19 2.5
1947 3.2 0.16 0.21 2.3
1948 1.3 0.13 0.18 2.9
1949 1.3 0.08 0.23 2.7
1950 1.5 0.58 0.18 2.9
1951 1.0 0.43 0.24 3.0
1952 0.35 0.04 0.21 3.0
1953 0.56 0.16 0.18 2.9
1954 0.09 0.08 0.11 2.7
1955 0.76 0.07 0.18 2.7
1956 0.62 0.20 0.16 2.0
1957 0.12 0.07 0.19 2.6
1958 0.43 0.27 0.17 2.3
1959 0.69 0.05 0.21 2.3
1960 0.93 0.16 0.13 2.2
1961 0.38 0.10 0.19 21
1962 0.34 0.14 0.11 2.3
1963 0.12 0.07 0.23 2.3
1964 0.15° N.A. N.A. N.A
Total Death Rates®
1946 1.8 3.2 14 4.0
1947 34 3.9 14 3.7
1948 1.6 4.0 1.2 3.4
1949 1.5 4.0 1.2 4.0
1950 1.3 4.7 1.1 4.2
1951 1.6 4.2 11 4.3
1952 0.5 34 1.0 49
1953 0.7 3.9 0.95 41
1954 0.1 34 0.82 3.7
1955 0.9 3.7 0.96 3.7
1956 0.7 3.5 0.84 3.6
1957 0.1 3.5 0.89 34 -
1958 0.5 41 0.87 3.2
1959 0.85 3.3 0.95 3.1
1960 1.04 3.6 0.76 3.0
1961 0.42 3.6 0.84 2.9
1962 0.41 4.0 0.68 3.1
1963 0.16 N.A. 0.78 3.1
1964 0.17 N.A. N.A. N.A

N.A.—Not available.

¢ Includes pedestrians, employees, trespassers, ete.

v

Source: National Safety Council, “Accident Facts” (Annually).
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GENERAL AVIATION

General aviation is all ¢ivil flying except that of the commercial air
carriers. This largest and most rapidly increasing segment of flying
continued its growth during 1964 both in the numbers of airplanes and
the utilization of the fleet.

Production of 9,336 airplanes valued at manufacturers’ net billing
price of $198,876,000 made 1964 a big year in the history of the industry,
an increase of 23 per cent over 1963. The seating capacity of this produe-
tion ranged from single-place agricultural models to business airplanes of
ten to twelve seats. Powerplants included piston, turboprop, and turbojet.

There were 1,618 twin-engine models produced, 6,114 single-engine
having four or more seats and 1,604 single-engine with less than four
seats. Biggest erowth was in the single-engine models with larger capac-
ity. This category increased 27 per cent over the previous year. Produe-
tion in this type amounted to 80 per cent of the total industry production
for all classes during 1963,

Utilization of general aviation airplanes increased substantially. The
Federal Aviation Agency reports airplane movements only at airports
with control towers, which is only 3 per cent of the more than 8,000
airports. During 1964, general aviation movements inereased more than
20 per cent over the previous year. (General aviation accounted for 67.3
per cent of all aivport activity at these airports where movements are re-
corded. At the remaining airports, general aviation accounts for virtually
all the movements. Three of the ten busiest airports in the U. S. have no
scheduled airline serviee,

General aviation flying falls into four basie eategories: business travel
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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 flying exceeds airline hours more than four to
one. Commerecial activities include air taxi, charter, agricultural appli-
cation, patrol, and similar activities. Air taxiis the fastest growing single
use of general aviation airplanes. Over the past five years, air taxi
operations have been increasing at an average of 32 per cent a year.

Not only is general aviation fulfilling the needs of business, personal,
and cargo transportation direct from point to point, it is also a major
feeder system to the scheduled airlines. One study last year indicated
85 per cent of all general aviation activities at one airport were for air-
line passenger connections.

The general aviation fleet of active airplanes increased to more than
90,000 last year and traveled in excess of two billion miles.

AcTive C1viL. AIRCRAFT BY TYPE AND CIVIL AIRPORTS
Calendar Years 1954 to Date

Active Civil Aireraft

General Aviation Aireraft

Air-
. . . ports
Fixed-Wing Aireraft on
Total Record
Year ota i o . with
Jan.1 | ToraL Air | Toran Himglo-Engine lc‘;.),fg:b Other® | FAA
C}“‘; Multi- || 7°
Eler engine | 4-place | 3-place

& over | & less

1954 | 55,505 1,615 | 53,890 || N.A. N.A. N.A.| N.A. | NA. 6,760
1955 | 58,994 1,606 | 57,388 || 2,600 | 17,078 | 37,278 235 197 6,977
1956 | 60,432 1,642 | 58,790 || 3,342 | 19,240 | 35,654 283 271 6,839
1957 | 64,638 1,802 | 62,886 || 4,183 | 22,805 | 35,291 350 257 7,028
1958 | 67,153 1,864 | 65,289 (| 5,036 | 23,751 | 35,809 433 260 6,412

1959 | 69,718 1,879 | 67,839 || 5,416 | 26,170 | 35,440 521 292 6,018
19607 | 70,747 2,020 | 68,727 || 6,034 | 27,301 | 34,543 525 324 6,426
1961 | 78,760 2,211 | 76,649 || 7,243 | 34,829 | 33,472 634 371 6,881
1962 | 82,853 2,221 | 80,632 || 8,401 | 38,206 | 32,800 798 427 7,715
1963 | 86,287 2,166 | 84,121 || 9,186 | 41,120 | 32,341 967 507 8,084

1964 | 87,267 2,179 | 85,088 | 9,695 | 42,657 | 30,977 | 1,171 588 8,814
1965 | 90,935 2,193 | 88,742 || 10,644 | 45,777 | 30,367 | 1,306 648 9,490

N.A.—Not available.

¢ Registered, not necessarily in operation. Includes helicopters.

b Includes autogiros; excludes air carrier helicopters.

¢ Includes gliders, dirigibles, and balloons.

4 Fxcludes approximately 4,000 unclassified active aircraft.

Source: Federal Aviation Agency, “U. S. Active Civil Aireraft by State and County.”
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GENERAL AVIATION, HOUuRS, AND MILES FLOWN, BY TYPE OF FLYING
Calendar Years 1931 to Date

]Sgﬁ'cgr Business Commercial |Instruetional|{ Personal Other
nd-

ing

De- Total

cem- Units Per- Units |Fer-| Units |Fer-| Units |Per-| Units |Per-
ber cent cent cent cent cent

31

|
EsTiMATED HOoURS FLOWN, Thousands
1931 1,083 152 14 281! 26 307 2 343 32 — —
1936 1,059 122 | 12 245} 23 380 ) 36 312 29 —_] —
1941 4,460 250 6 511 11 2,816 | 63 883 | 20 — —
1946 9,788 1,068 | 11 9431 10 5,996 | 61 1,686 | 17 95 1
1950° 9,650 2,750 | 28 1,500 16 3,000 | 31 2,300 24 100 1
1951 8,451 | 2,950 | 35 1,584 19 1,902 | 23 1,880 | 22 135 1
1952 8,186 3,124 | 38 1,727 | 21 1,503 | 18 1,629 | 20 203 3
1953 8,527 3,626 | 42 1,649 | 19 1,248 | 15 1,846 | 22 158 2
1954 8,963 | 3,875| 43 1,829 | 20 1,292 15 1,920 22 47 °
1955° 9,600 4,300 45 1,950 | 21 1,275( 13 1,975 ] 21 — —
1956° 10,200 4.600| 45 2,000 | 20 1,500 15 2,100 | 20 —_| —
1957 10,938 4,864 | 45 2,013 | 18 1,864 | 17 2,109 | 19 88 1
1958° 12,579 5,699 | 45 2,365 19 2,150 | 17 2,109 | 18 —_ —
1959° 12,903 5,699 | 44 2,365 ) 18 2,043 | 16 2,796 | 22 — —
1960° 13,121 5,699 | 44 2,365 ) 18 1,828 | 14 3,172 | 24 57 e
1961° 13,602 5.699 | 42 2,634 | 19 1,796 | 13 3,398 | 25 75 1
1962° 14,500 5,431 | 38 3,051 | 21 2,385 | 16 3,489 | 24 144 1
1963° 15,106 5,740} 38 3,172 | 21 2,417 | 16 3,626 | 24 151 1
EsTIMATED MILES FLOWN, Thousands
1931 94,343 | 13,3911 14 | 26,489 | 28 | 25,323 | 27 | 29,140 | 31 — | —
1936 93,320 ( 11,789 | 13 | 24,608} 26 30,375 33 | 26,548 | 28 —_ —
1941 346,303 | 27,439 8 | 51,082 | 15 {197,128 ] 57 | 70,654 | 20 — —
1946 874,740 |121,530 | 14 (107,935 12 478,825 | 55 (156,555 18 9,795 1
1950 | 1,061,500 |389,700 | 32 |180,500 | 17 (286,600 27 (244,100 | 23 | 10,600 1
1951 975,480 379,845 | 39 190,480 | 20 190,195 | 19 |200,265 | 21 | 14,695 1
1952 972,055 (419,705 | 43 217,865 | 22 [144,035| 15 [165,795 | 17 | 24,655 3
1958 | 1,045,346 [499,166 | 48 [209,937 | 20 (120,700 | 11 (196,174 | 19 19,369 2
19564 | 1,119,295 552,610 | 49 {226,240 | 20 124,290 | 11 (209,980 | 19 6,175 1
1955 |1,216,000 627,800 | 52 |245,700| 20 (120,650 | 10 |221,850 | 18 —] —
25N

1956 | 1,315,000 (672,000 | 51 (247,000 | 19 (158,000 | 12 |238,000| 18 —| —
1957 | 1,426,285 (720,800 | 51 (249,400 17 (202,375 ( 14 240,950 | 17 | 12,760 1
1958° | 1,660,109 (846,656 | 51 |298,820 ( 18 (232,415 | 14 282,218 | 17 — —
1959°¢ | 1,716,019 {858,010 | 50 (291,723 | 17 223,082 13 |343,204 20 —| —
1960° | 1,768,704 [880,550 | 50 1299,387 | 17 (193,721 | 11 [387,442( 22 7,604 e
1961° | 1,857,946 |887,671 | 48 (332,876 18 (208,425 | 11 |425,342| 23 8,632 a
1962° | 1,964,586 {934,659 | 48 {366,511 | 18 (256,043 | 13 (387,639 | 20 |19,734 1
1963° | 2,048,574 |983,315 | 48 (368,743 | 18 |266,315| 13 |409,715| 20 | 20,486 1

N.A.—Not available.

4 Lesg than .05 per cent.

® Tstimated. No survey was conducted covering the designated year. X

¢ Data have been revised using a correction factor based on the 1962 survey of aireraft used in

aviation. 1963 data are based on hours and use reported on aircraft inspection reports

using same factor. . "
Source: Federal Aviation Agency, “FAA Statistical Handbook of Aviation” (Annually).
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AIRCRAFT OPERATIONS
AT FAA AirrorT AR TrAFFIC CONTROL TOWERS
Selected Calendar Years, 1950 to Date
(Numbers in Millions)

Year TorAL General Aviation| Air Carriers Military

Ending

Ig;c %nlx Number g :xft Number é) ;rt Number g e(iit Number (1; eenrt
1950 16.0 100.0 9.6 60.0 40 | 25.0 24 15.0
1955 19.5 100.0 8.5 43.6 6.0 | 308 5.0 25.6
1956 22.0 100.0 10.0 45.5 65 | 295 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 74 27.5 4.5 16.7
1960 25.8 100.0 14.8 57.4 7.2 27.9 3.8 14.7
1961 26.3 100.0 155 59.1 7.0 26.5 3.8 144
1962 28.2 100.0 174 61.7 7.1 25.2 3.7 13.1
1963 31.0 100.0 19.9 64.2 74 23.9 3.7 11.9
1964 34.2 100.0 23.0 67.3 7.5 ‘ 21.9 3.7 10.8

NoTEe: Aircraft operations are all aircraft arrivals and departures, including both instrument
flights and visual flights.
Source: Federal Aviation Agency, Office of Management Services.

AcTIVE AIRMAN CERTIFICATES HELD
1955 to Date

Pilots

Year P

as of Stu o IL)\HOOI,; Other
Jan.1 | m - i om- i s ) §

n ToTAL dents Private mercial Airline | Other

1955 |349,729 71,969 | 184,595 | 80,346 12,129 690 140,199 64,263
1956 | 298,076 80,494 | 132,525 | 72,957 | 11,774 326 | 148,335 | 71,307
1957 | 259,567 96,124~ 96,864 | 54,545 | 11,173 861 |155,121 | 62,927
1958 309,212 98,498 | 124,799 | 70,813 13,964 1,138 149,274 74,682
1959 354,365 || 103,456 | 140,573 | 93,126 15,840 1,370 157,424 88,079
1960 359,875 || 107,815 | 139,804 | 93,815 16,950 1,491 167,074 91,259
1961 348,062 99,182 | 138,869 | 89,904 ) 18,279 | 1,828 169,598 | 94,723
1962 352,860"|| 93,973 |144,312%| 92,9767 | 19,155" | 2,444" |175,287"| 98,257"
1963 365,971 95,870 | 149,755 | 96,047 20,032 4,267 181,982 | 101,793
1964 378,700 || 105,298 | 152,209 | 96,341 20,269 4,583 186,304 83,800
1965 440,23¢ 120,743 | 175,574 |117,626 21,572 424 195,396 | 116,600
E Tstimate.

Source: Federal Aviation Agency, Office of Management Services
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Helicopters continued to perform their versatile roles in 1964

During the floods in the Northwestern states, military and civilian
helicopters in many areas were the only means of transport, performing
life-saving rescues and delivering needed supplies.

ITelicopters are used as assault transports in Viet Nam and provide
imereased mobility for ground troops.

More than 5,500 helicopters are in the inventory of the military serv-
ices. As does the Army, the Marine Corps uses the helicopter as a troop
carrier and in close combat support. In Navy service, carrier-based heli-
copters are on stand-by reseue for airplane landings and take-offs and
serve in anti-submarine patrol. In addition to search and rescue, the
Air FForee employs helicopters to support missile sites and to combat crash
fives. The U. 8. Coast Guard continues to develop new roles for heli-
copters in performing its many missions.

The AIA’s Directory of Helicopter Operators—Commercial-Execu-
tive-Government in the U.S. and Canada lists 860 operators and 2053
helicopters.

Of this total, the BExecutive list reveals 299 varied industries and
business concerns now operate 401 helicopters. For example, plumbing,
lumber, steel, mining, sand and gravel, gas, furniture, printing, construc-
tion industries as well as ranches and radio stations are using helicopters.

Traffic congestion, a modern dilemma, is being relieved by today’s
“ITelicasters and Trafficopters.” In more than fifteen major metropolitan
areas across the country, radio stations, police departments and heli-
copters work together to aid the rush-hour motorists. For example, in
Tos Anceles the “Airwateh” copter reports the location of traffic 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 beliports 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 VITOL’s in production, operation and/or résearch
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.

HELICOPTER SCHEDULED AIRLINES
Available Service and Utilization
Calendar Years 1952 to Date
(In Thousands)

Year Revenue Revenue Revenue
Ending P%s:s:iigrs Ton-Miles Pasl\ifizlngs‘er- Plane-Miles
Dec 31 Flown Flown Flown

1952 —_ 75 —_ 632

1953 1 127 26 1,007

1954 8 151 183 1,074

1955 29 193 628 1,152

1956 64 281 1,585 ° 1,318

1957 153 449 3,275 1,604

1958 230 594 4,885 1,675

1959 366 856 7477 1,899

1960 490 1,054 9,475 2,219

1961 430 963 8,604 2,157

1962 359 897 8,192 - 1,518

1963 458 1,317 12,510 1,462

1964 608 1,668 16,003 1,976

Source: Civil Aeronautics Board.
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HELICOPTER SCHEDULED AIRLINES
Revenue Ton-Mile Traffic Carried
Calendar Years 1952 to Date
(In Thousands)

Year

Ending ToraL Passenger U. S * | Express | Freight Excess

Dee 31 ToN-MILES Mail Baggage
1952 75 — 75 — — —
1953 127 2 125 — 2 —
1954 151 18 116 13 4 —
1955 193 59 97 32 5 —
1956 281 146 91 36 7 1
1957 449 314 91 34 7 3
1958 594 468 84 33 6 3
1959 856 717 87 41 7 4
1960 1,054 911 91 40 7 5
1961 963 818 94 40 7 5
1962 897 778 65 44 6 3
1963 1,317 1,189 74 44 6 5
1964 1,668 1.520 92 45 6 6

Source: Civil Aeronautics Board.

U. 8. built helicopters established 21 new world altitude and speed
records in 1964.

The number of qualified helicopter pilots was inereased by nearly
1500 in 1964. In 1963, there were 8,134 helicopter pilots. By the end of
1964 th.ere were 9,542 recorded with the Federal Aviation Agency.

A significant breakthrough in all-weather helicopter capability was
th'e certification of instrument helicopter flight operations for Los Angeles
Airways and New York Airways by the Federal Aviation Agency. These

two' scheduled helicopter airlines operate Sikorsky and Vertol twin-
engine turbine transport helicopters.
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Crvin. HELICOPTER OPERATORS AND HELICOPTERS OPERATED
1960 to Date

i Users
Year as Companies -
of ToTAL Commercial and Government
February 1 Number Executives Agencies”®

OPERATORS

1960 318 193 94 31

1961 406 265 106 35

1962 503 322 145 36

1963 600 405 150 45

1964 710 451 212 47

1965 860 508 299 - 53
HELICOPTERS OPERATED

1960 936 705 134 97

1961 1,179 882 173 124

1962 1,319 994 213 112

1963 1,497 1,157 218 122

1964 1,767 1,333 311 123

1965 2,053 1,637 401 115

NoTE: Includes United States and Canada.
@ Federal, state and local governments.
Source: Aerospace Industries Association, company reports.
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HericoprEr Pirors
As of 1 January 1965

|
— ‘ — Helicopter Helicopter
Type ToTaL Only and Airplane Other
TorAL ....o.. ... 9,542 1.055 8,305 182
Private ......... 527 143 367 17
Commerecial .. ... 8,743 T67 7,811 165
Airline Trans-
port Rating . .. 272 145 127 —
Source: Federal Aviation Agency, Statistical Department.
CrviL. AIRPORTS AND IIELIPORTS
Selected Years, 1927 to Date
Year l Civil Civil
As of January 1 Alrports Heliports®

1927 1,036 —

1930 1,782 —

1940 2,331 —

1950 6,484 —

1960 = 6,426 —

1961 6,381 327

1962 7,715 487

1963 8,084 720

1964 8,814 797

1965 | 9,490 1,000

4 Includes United States, Canada and Puerto Rico. L.
Sources: Civil Airports: Federal Aviation Agency, “FAA Statistical Handbook of Aviation”
(Annually). )
Civil Heliports: Aerospace Industries Association, estimates based on latest available
information.



Public Relations Officials of Member Companies

of the Aerospace Industries Association

Aero Commander, Division of
Rockwell Standard Corp

Al Balaban
Director of Public Relations
Bethany, Oklahoma

Aerojet-General Corp.

116

J. J. Lipper

Assistant to the President
9100 East Flair Drive

El Monte, California 91734

T. H. Sprague

Corporate Manager, Public
Relations

9100 East Flair Drive

El Monte, California 91734

John Z. Ickes

Public Relations

P. 0. Box 1947

Sacramento, California 95890

A. G. Kildow

Public Relations

Suite 2060, 1440 Broadway
New York, New York

L. J. Halsema

Public Relations

P. 0. Box 296

Azusa, California 91703

J. R. Levine

Public Relations

1120 Connecticut Avenue, N.W.
Washington, D. C. 20036

0. G. Whitehurst

Public Relations

Cape Kennedy

P. O. Box 4425

Patrick Air Force Base, Florida

R. W. Evans
Public Relations

AETRON (A Division of Aerojet-

Gieneral)
410 N. Citrus Avenue
Covina, California 91724

W. E. Northwood
Manager, Public Relations
Space General Corporation

(A subsidiary of Aerojet-General)

9200 East Flair Drive
E1 Monte, California 91734

Aeronutrgn_ic Division of Phileo Corp.,
A subsidiary of Ford Motor

Company
Donald E. Flamm
Public Relations Manager
Ford Road
Newport Beach, California

Allison Division, General Motors Corp.

Roger C. Fleming
Director of Public Relations
Indianapolis, Indiana 46206

James V. Lecocq

Assistant Director of Public
Relations

Indianapolis, Indiana 46206

Milan C. Olbina
Magager, News Relations
Indianapolis, Indiana 46206

Aluminum Co. of America

John L. Fleming

Gen. Mgr., Public Relations
1501 Alcoa Bldg.

Pittsburgh, Pennsylvania 15219

John St. Peter
1200 Ring Building
Washington, D. (. 20036

Gordon C. Meek

Manager, News Burean

1501 Alcoa Building
Pittshurgh, Pennsylvania 15219
John A. Mullen

200 Park Aveune

New York, New York 10017
William I Kinner

Publie Relations Department

15301 Alcoa Building
Pittshurgh, Pennsylvania 15219
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American Brake Shoe Company

J. Paul Carroll

Director of Public Relations
and Internal Communications

530 Fifth Avenue

New York, New York

Aveco Corporation

Paul A. Deegan

Vice President-Administration

Lycoming Division

Stratford, Connecticut

James J. Cassidy

Public Relations Counsel

Hill & Knowlton, Ine.

150 East 42nd Street

New York, New York

Electronics & Ordnance & Nash-
ville Divs.

Richard E. Stockwell

Box 116

Cincinnati, Ohio

Research & Advanced Development
Div.

J. R. McLeod

Wilmington, Massachusetts

H. Preston Pitts, Jr.

Manager-Public and Government
Relations

Aveo Defense & Industrial
Products Group

1701 K Street, N.W.

Washington, D. C. 20006

Avco-Everett Research Lahorator

V. J. Coates bosatorg

Everett, Massachusetts

Lycoming Division

Williamsport Operation

Joseph E. Tyson, Manager,
Sales Promotion

Williamsport, Pa.

Beech Aireraft Corporation

Phil MceKnight
Manager, Corporate Relations
‘Wichita, Kansas 67201

Richard W. Balentine

Asst. Director, Public Relations
P. 0. Box 1

Buffalo, New York 14240

Albert W. Spindler
News Bureau Manager
P.0O.Box 1

Buffalo, New York 14240

Perry J. Eli
Publiec Relations Assistant
P.0.Box 1
Buffalo, New York 14240

John J. Geary

Public Relations Assistant
P.0O.Box 1

Buffalo, New York 14240

Bell Helicopter Company
James C. Fuller
P. O. Box 482
Fort Worth, Texas 76101

Larry M. Hayes

Asst. Director, Public Relations
P. 0. Box 482

Fort Worth, Texas 76101

Bendix Corporation
E. E. Fox
1104 Fisher Building
Detroit, Michigan 48202

Bendix Mishawaka Division
J. B. Tierney

400 Beiger Street
Mishawaka, Indiana 46544

Bendix Radio Division

W. W. Price

East Joppa Road

Towson, Baltimore, Maryland
21204

Bendix Systems Division
D. H. Schurz ~
Ann Arbor, Michigan 48107

Eclipse Pioneer Division
F. C. Smith

Bell Aerosystems Co., a division of
Bell Aerospace Corporation, a
Textron Company

Teterboro, New Jersey 07608

Bendix Products Aerospace

G. Jackson Butterbaugh
Director, Public Relations
P.0O.Box 1

Buffalo, New York 14240

Division
J. B. Tierney
401 Bendix Drive
South Bend, Indiana

117



AEROSPACE FACTS AND FIGURES, 1965

The Boeing Company
Carl M. Cleveland
Director, Public Relations
and Advertising
Box 3707
Seattle, Washington 98124

Peter Bush
17 Avenue Matignon
Paris 8, France

Mark E. Nevils

Suite 3562 International Bldg.
45 Rockefeller Plaza

New York, New York

Aero-Space Division

Tom Riedinger

P. 0. Box 3707

Seattle, Washington 98124

Michoud Plant
Elmer C. Vogel
P. O. Box 26088
New Orleans, La.

Vertol Division
William Wallace
Morton, Pennsylvania

Airplane Division
Gordon S. Williams
P. O. Box 707
Renton, Washington

J. 0. Mitchell

1200 Commonwealth Bldg.
1625 K Street, N. W.
Washington, D. C. 20006

Airplane Division
H. D. Hollinger
3801 S. Oliver
Wichita, Kansas

Cessna Aireraft Company
William G. Robinson
Director of Corporate Publie

Relations
P. 0. Box 1521
Wichita, Kansas

Continental Motors Corp.
Don Fairchilds
Director of Communications
12700 Kercheval Avenue
Detroit, Michigan 48215
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Curtiss-Wright Corp.

Ronald S. Gall

Corporate Director of Public Re-
lations and Asst. to the Presi-
dent

304 Valley Boulevard

Wood-Ridge, New Jersey

Douglas Aireraft Co., Ine.

Richard J. Davis

Vice President-Public Relations
3000 Ocean Park Blvd.

Santa Moniea, California 90406

Missile & Space Systems Group
Walter C. Cleveland

Director of Public Relations
3000 Ocean Park Blvd.

Santa Moniea, California 90406

Space Systems Center

Larry Vitsky

Assistant Director of Public Re-
lations

5301 Bolsa Avenue

Huntington Beach, Caliofrnia
92646

Aireraft Group

Raymond L. Towne

Director of Public Relations
3855 Lakewood Blvd.

Long Beach, California 92646

Charlotte Division

A. D. Jamtaas

Vice President

1820 Statesville

Charlotte, North Carolina 28201

Tulsa Division

Jess Hightower

Manager of Public Relations
2000 North Memorial Drive
Tulsa, Oklahoma 74115

Washington Office

Howard Maginniss

Washington Publie Relations Mgr.
1100 17th Street, N. W.
Washington, D. C. 20036

New York ( jice

. Theodore Stern

New York Counsel

230 Park Avenue

New York, New York 10017

;
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Ifairehild Hiller Corp. The Garrett Corporation
John F. Straubel Ted Burke
Director of Communications Director, Public Relations and
1725 Eye Street, N. W. Advertising
Washington, D. C. 9851 Sepulveda Blvd.
Los Angeles, California 90009
Steven C. Paton . . AiResearch Mfg. Div., Arizona
Ass.lst:mt Director of Connnuniea- J. Morton Newell
_tions o Manager, Public Relations
]lj_)-') Eye Street, N. W, 402 S. 36th Street
Washington, D. C. Phoenix, Arizona 85034
Aircraft-Missiles Division Ai}l}esear%l %\Hg. Div., Los Angeles
A. Vernon Davis ,':\[0 . W" O‘d .
Manager of Public Relations Manager, Press Relations
Hagerstown 10, Maryland 9851 Sepulveda Blvd.

Los Angeles, California 90009
Aircraft Service Division

W. N. Hall General Dynamies Corp.
Vice President P. J. Sullivan
P. O. Drawer 58 Viee President
St. Augustine, Florida 1 Rockefeller Plaza
New York, New York 10020
Electronie Systems Division R. K. Gottschall
Richard E. Miller Director of Public Relations
Orinoco Drive 1 Rockefeller Plaza
Bay Shore, L. 1., New York New York, New York 10020

o J. R. Williams
Stratos D}““.On Washington Publie Relations Mgr.
Richard 1. Miller 1710 H Street, N. W.

Orinoco Drive Washinet 20006
Bay Shore, L.I., New York ashington, D. C. 2

Convair Division

C. W. Temples R. T. Blair, Jr.
1501 Fairehild Drive e
Winston-Sal Nor ‘aroli 5. DO a0

alem, North Carolina San Diego, California 92112
Space Systems Division Fort Worth Division
Ralph Ielzell Loyd L. Turner
1455 Research Blvd. Special Asst. to President
Rockville, Md. P. O. Box 748

Fort Worth, Texas 76101
Stratos-Western
Frank J. Hine
Dirvector of Marketing

Pomona Division
J. K. Sloan
Staff Asst., President’s Office

1800 Rosecrans Avenue P. 0. Box 2507
Manhattan Beach, California Pomona, California 91769
Hiller Aireraft Co., Ine. General Electrie Company
George E. Browne Missile and Space Division
Manager, Public Relations J. C. Hoffman

1350 Willow Rd. P. 0. Box 8555

Palo Alto, California 94025 Philadelphia, Pa.
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Flight Propulsion Division
W. A. Schoneberger

1000 Western Avenue
West Lynn, Mass.

Defense Electronics Division
R. C. Sharp

Electronies Park

Syracuse, New York
Defense Programs Division
R. E. Falk

777 14th Street, N. W.
Washington, D. C. 20005

News Bureau

J. A. Barr

1 River Road

Building 23
Schenectady, New York

General Precision, Ine.
Norman Wicks
Director of Public Relations and
Advertising
50 Prospect Avenue
Tarrytown, New York

GPL Division, Aerospace Group
Harold Rosenberg

63 Bedford Road

Pleasantville, New York

Aerospace Group
Gerald Toker

1150 MeBride Avenue
Little Falls, New Jersey

Librascope Group

Al Erickson

808 Western Avenue
Glendale 1, California
Link Group

Robert Lyons

Hillerest

Binghamton, New York

The B. F. Goodrich Company
Aviation Products Division
Edward H. Fitch
General Managzer-Sales
Akron, Ohio

Goodyear Aerospace Corp.
William V. Levy, Manager, Pub-
lic Relations
1210 Massillon Road
Akron, Ohio 44315
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Arizona Division

Gerald A. Kneisel
Goodyear Aerospace Corp.
Litchfield Park, Arizona

Grumman Aireraft Engineering Corp.
John B. Rettaliata
Vice President
Bethpage, Long Island, New York

Norman G. MacKinnon
Bethpage, Long Island, New York

Gyrodyne Co. of America, Inc.
John C. James
Public Relations Manager
St. James, L.I., New York

Harvey Aluminum Company '
Gene Alfred
19200 S. Western Avenue
Torranee, California

Hercules Powder Co., Inec.
Richard B. Douglas
Manager, Missile and Space

Publicity
910 Market Street
Wilmington 99, Delaware

Honeywell Inec.
Forler Massnick
Director of Public Relations
2701 4th Avenue S.
Minneapolis, Minnesota 55408
Military Products Group
Mercer Cross
2600 Ridgway Road
Minneapolis, Minnesota 55413

Hughes Aircraft Company

E. J. Beam

Director of Public Relations
and Advertising

Centinela Avenue & Teale Street

Culver City, California

Aerospace Group

J. E. Lynch

Manager, Public Relations

Culver City, Calif.

Hughes Tool Company
Aireraft Division
Carl D. Perry
Asst. to the Vice
General Manager
Centinela Avenue & Teale Street
Culver City, California 90230

President and
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International Business Machines
Corp.
Federal Systems Division
W. B. Jones
Director of Information
326 E. Montgomery Avenue
Rockville, Maryland

International Telephone & Telegraph
Corp.
Edward J. Gerrity
Senior Vice President
320 Park Avenue
New York, New York
William Merriam
Asst. Vice President
1707 L Street, N. W.
Washington, D. C.

Kaiser Aerospace & Electronics Corp.
Harold V. Lauth
Manager, Public Relations
900 17th Street, N. W.
Washington, D. C. 20036

Kaman Airceraft Corporation
W. B. Haskell, Jr.
Director of Publie Relations
Bloomfield, Connecticut o

Kollsman Instrument Qo
A. Langer o
Publiec Relationg
80-08 Forty-fifth A
Elmhurst 73, New {;gglge

Lear-Jet Corporation
James R. Greenwooq

Director of Public Relat;
P. 0. Box 1280 elationg

Wichita, Kansas 67201
Allan K. Higdon

Manager of Information Se
P. 0. Box 1280

Wichita, Kansas 67201

rvices

Lear Siegler, Ine.
William M. O’Hern
(Corporate Director of Public
Relations
3171 South Bundy Drive
Santa Monica, California
K. (. Hallamore
Director, Governmental Relations
1120 Connecticut Avenue, N. W.
Washington, D. €. 20006

Instrument Division

H. R. Walton

Product Information Manager
4141 Eastern Ave., S. E.
Grand Rapids, Michigan 49508

Instrument Division

Lester L. Birchler

1120 Connecticut Avenue, N. W,
Washington, D. C. 20006

Power Equipment Division

C. M. Ong, Manager,
Marketing Services

P. 0. Box 6719

Cleveland 1, Ohio

Power Equipment Division
ROMEC Facility

R. B. Moore

Manager, Prod. Information
241 S. Abbe Road

Elyria, Ohio 44036

Astronies Division

D. Thie

Staff Assistant, Marketing
3171 South Bundy Drive
Santa Monica, Calif.

Ling-Temco-Vought, Inec.
John W. Johnson
Director, Corporate Public Rela-
tions
P. O. Box 5003
Dallas, Texas

Electronic Instrumentation Div.

H. P. Smith, Manager

Video Systems & Instrumentation
Products

714 North Brookhurst Street

Anaheim, (California

Lockheed Propulsion Co.
Everett A. Hayes

P. 0. Box 111

Redlands, California 92374

Lockheed Aireraft Corporation
John E. Canaday, Vice President
Jurbank, California 91503

Lockheed-California Company
Benjamin H. Cook
Burbank, California 91503

Lockheed-Georgia Company
A. Lee Rogers
Marietta, Georgia 30061
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Lockheed-Missiles & Space
Company

J. B. Riffel

P. O. Box 504

Sunnyvale, California 94088

Lockheed Electronies Company
George W. Mulhern

U. S. Highway 22
Plainfield, New Jersey 07061
Lockheed Air Terminal, Ine.
G. W. Stanton

Burbank, California 91502
Lockheed Aireraft Service
James S. Bull

Ontario International Airport
Ontario, California 91764

The Marquardt Corporation

Ken 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
Vice President-Public Relations
General Offices
Friendship International

Airport, Maryland 21240

Washington Office
W. D. McBride
1701 K. Street, N. W.
Washington, D. C. 20006
Baltimore Division
W. B. Harwood
Baltimore, Maryland 21203

Orlando Division

E. J. Cottrell

P. O. Box 5837
Orlando, Florida
Canaveral Division
John H. Boyd, Jr.
Cocoa Beach, Florida 32931
Denver Division

R. L. Tonsing

P. O. Box 179

Denver, Colorado 80201

MecDonnell Aireraft Corporation

W. D. Haylon

Director of Public Relations
P. 0. Box 516

St. Louis, Missouri 63166

North Ameriecan Aviation, Inec.

Leland R. Taylor

Vice President and Assistant to
the President

General Offices

1700 East Imperial Highway

El Segundo, Calif.

W. E. Van Dyke

General Offices

1700 East Imperial Highway
El Segundo, Calif.

Atomics International
Garland C. Ladd

8900 DeSoto Street
Canoga Park, California

Autonetiecs Division
Kerme 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
Harry Herranen

P. 0. Box 511
Neosho, Misso ri

Rocketdyne Division
Richard Moore

P. O. Box 548
MecGregor, Texas

]



PUBLIC RELATIONS OFFICIALS, AIA

Science Center Pacific Airmotive Corp.
James F. Scheer Roy Backman

8437 Fall Brook Avenue Vice President

Canoga Park, Calif. 2940 North Hollywood Way
Washington Office Burbank, Cailfornia
]8368]&731;1(‘(8)];122% N W Piper Aircraf@ Corporation
Washington, D. C. %1101} Mainard .
James H. Higes ublic Relations Manager

Lock Haven, Pennsylvania
4, Place de la Concorde = .
Paris S8E, France W. D. Strohmeier
Davis, Parsons & Strohmeier
52 Vanderbilt Ave.
New York, New York 10016

Northrop Corporation
Norman Warren
Director, Public Relations and

Advertising PneumoDynamices Corporation

97+t Wilshire Blvd. D. V. Sheehan '

Beverly Hills, Calif. 90212 Director of Public Relations
Charley Barr 3781 East 77th Street

Asji Rilﬁtor of Public Relations Cleveland, Ohio 44105

07 Vilshire Blvd, . N 1

Beverly Hills, Calif, 90212 tatip Corpargiion of St

Mare Nilult. Executive Viee President, Publie
Public Relations Manager, Eastern Affairs

Regional Office

RCA Bldg. 30 Rockefeller Plaza
Riddell Building, Suite 905 ldg. 30 Rockefeller

iddell New York 20, New York
%\1'30] K ?h‘eet, N. W, S ‘;[ Izz,b:udsl "

“ashington, D. (. ¢ D N The e I \
! 011 D. C. 20006 Staff Viee President—News &
Northrop Norair Information
Don Roberge (

RCA Bldg., 30 Rockefeller Plaza
New York 20, New York

Defense Electronie Products

Public Relations Manaoer
3901 West Broadway °
Hawthorne, Calif, 90250

ichard L. Hoffmg o g
Publie Relationg Mlzlmager Camden 2, New Jersey
1 Research Park Defense Electroniec Products
PaégZ,?Zel_:deS Peninsula, Calif. W. C. Moore, Manager

News & Product Information

Northrop Ventura Camden 2, New Jersey

C. Henry Still

s ! Electronie Data Processing Div.
P}I])_llc Relations Manager Fred Hoar, Manager

1515 Rancho COHCJ:O Blvd. Advertising & Information
Newbury Park, Calif, 91320 Cherry Hill, New Jersey
*\‘.‘"““'OP International Broadeast & Communiecation
Milan Chiba Products Division

Publiec Relations Manager

E. J. Dudley, Adm.
Press Relations
Camden 2, New Jersey

9744 Wilshire Blvd,
Beverly Hills, Calif. 90212

Les I_)aly . Eleetronic Components & Devices
Publie Relations Manager, Europe H. C. Enders, Adm.
12 Rue Hamelin

Press Relations

Paris 16e, France Harrison, New Jersey
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RCA Laboratories
Bruce Shore
Princeton, New Jersey

Republic Aviation Corp.
John Camden
Manager, Public Relations &
Advertising
Farmingdale, L. I., New York
11735

Rohr Corporation
Edward T. Austin

Director of Public Relations and

Advertising
Chula Vista, California

Ryan Aeronautical Company
William Wagner
Vice President, Public &
Personnel Relations
Lindbergh Field
San Diego, Calif. 92112

George J. Becker, Jr.
Public Relations Manager
Lindbergh Field

San Diego, Calif. 92112
Jack G. Broward

News Bureau Chief
Lindbergh Field

San Diego, Calif. 92112

Solar, a Division of International
Harvester Company
Payne B. Johnson
Manager of Communication
2200 Pacific Highway
San Diego, Calif. 92112

Sperry Rand Corporation
Sperry Gyroscope Company
Carlyle H. Jones
Viee President for Public

Relations
Great Neck, L. I., New York

Ken Brigham
Director of Publie Relations
Great Neck, L. 1., New York

Sperry Electroniec Tube Division

Dave Musgrave

Marketing Development Manager

Gainesville, Florida
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Sperry Microwave Electronies Co.
Div.

Dorothy FitzGerald

Public Information & Advertising
Coordinator

Clearwater, Florida

Sperry Phoenix Company

John Kosek

Public Relations Coordinator

Phoenix, Arizona

Sperry Piedmont Co. Div.
Jack Pleasants

Public Information Coordinator
Charlottesville, Va.

Sperry Rand Research Center
Bob Knapp !
Public Information Coordinator
Sudbury, Mass.

Sperry Semiconductor Division
Jim Graham

Manager of Public Relations
Norwalk, Conn.

Sperry Utah Co. Div.

Keith Russon

Public Relations Admin.

322 N. 2100 West

Salt Lake City, Utah

Viekers, Inec.

E. J. Doucet

Director, Advertising & Publie
Relations

Detroit, Michigan

Sundstrand Corporation

Ralph Rothstein

Vice President-Personnel and
Public Relations

2531 11th Street

Rockford, Illinois

W. R. Liddle

Director, Publie Relations

2531 11th Street

Rockford, Illinois

Thiokol Chemical Corporation

Robert O. Day

Manager Adv. & Public Relations
Executive Offices

Bristol, Pa. 007

Aerospace Center

Ronald Swenson

P. O. Box 1619

Ogden, Utah



Elkton Division

Frank Hodgdon

P. O. Box 241

Elkton, Maryland 21921

Huntsville Division
Jack F. Neal
Huntsville, Alabama 35800

Wasateh Division

James Brown

P. 0. Box 524

Brigham City, Utah 84302
Reaction Motors Divisi
J. Moriarty son
Denville, New Jersey
Longhorn Divisio
)[nxbLa]e !
Marshall, Texag 75671

Space Booster Divi
S A
R. J. Faulk —

Brunswick, @ 1
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Thompson Ramg Wooldridge. Ine

William R Croy i
‘ . vell, Director
Corp. Public Relationg I&'Leztxoévt“.

0Qx= - 3
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('](‘V(']flll(], Ohio 44117

Arlen D Soy
: - Southep
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,_‘3300 Euecliq Avenue
(Ie\*(*l:md, Ohig 4411;."
7

TRW Space Te
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dwin H, Rees, Age:

el L ,(A)\'.j:lft:}nt Director
One Spach Parle rationg
Redondo Begl,. |
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ach, Calif, 90278
TRW Space
Laboratories
James ]]; Rectoy
Publie Relationg 1
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EXPLANATION OF TERMS AND ABBREVIATIONS

Accessions: new hires and rehires by industrial employer. Cumulated
for a calendar month or year and expressed as a rate per 100 em-
ployees on the payroll.

Aerospace Industry: the industry primarily engaged in the manufacture
of aireraft, guided missiles, spacecraft—i.e., all air and space ve-
hicles.

ATA: Aecrospace Industries Association, formerly Aircraft Industries
Association.

Air Carriers: see Airlines

Aircraft: all airborne vehicles supported either by buoyancey or by dy-
namic action. Used in this volume in a restricted sense to mean an
airplane—any winged aireraft, including helicopters hut excluding
gliders and guided missiles.

Aircraft Industry: the industly primarily engaged in the manufacture
of aircraft, aireraft engines and parts, aucmft propellers and parts,
and aucraft parts and auxiliary equipment. Part of the aelospace
industry.

Airframe: the structural components of an airplane, such as fubelage,
empennage, wings, landing gear, and engine mounts, but excluding
engines, accessories and other parts that may be replaced from time
to time.

Airlines: the commercial system of air transportation. Consists of sched-
uled domestic and (US) international air carriers, supplemental and
other carriers.

Airplane: see Aireraft.

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

Astronautics: the art and science of designing, building and operating
manned or unmanned objects through space. Part of the aerospace
industry.

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 free-falling hody in the
latter stages of its flight through the atmosphere.

Booster: a propelling device used to add power to a vehicle in flight.

Decayed Objects: spacecraft and components which have been destroyed
by friction burning on re-entry into the atmosphere, including un-
protected spaceeraft returning from 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 piece of military equipment (see also Research).

DOD: Department of Defense.

Dromne: A pilotless aircraft remotely controlled.

Earnings: see Net Income.

Evaluation: determination of technical suitability of = aterial, equip-
ment or a system.

Expenditures (Federal Budget): payments by cash or check from the
Treasury to liquidate obligations. When expenditure totals are re-
ported, refunds, ete., are excluded.
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EXPLANATION OF TERMS

FAA: Federal Aviation Agency. ) )
Facility: a physical plant or installation, including real property, build-
ing, structures, improvements and plant equipment.

Fiscal Year (Federal Budget): from July 1, to June 30; e.., the 1965
fiscal yvear begins on July 1, 1964, and ends June 30, 19653 abbre-
viated I'Y.

Funding: setting aside funds for a particular purpose.
FY: see Tiscal Year.

General Aviation: Non-military flying, excluding that of airlines, such
as business, instruetion and pleasure.

Guided Missile (official definitions differ) : as used in this volume, an un-
manned vehicle moving above the surface of the Earth whose trajec-
tory or flight path to target is capable of being altered by a mech-
anism. The guided missile industry is part of the aerospace industry.

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, such as aireraft, man-made satellites, spare

parts; does not include food, clothing, and the documents resulting

from research, test and evaluation. Often used to designate the
finished object in the development of a device.

Hehc]opfier: A heavier-than-air airveraft supported in the air by power
driven rotors about one or more substantially vertieal axes.

ICBM: Intercontinental Ballistic Missile, range more than 5000 miles.

Jet Itl(l)lgbl;lt?: :% reaction engine that takes in air from outside as an oxidizer

the q.:l ‘11101. and ejects a jet of hot gases backward to ereate thrust,
S48¢s being generated by the combustion within the engine.

Labor Turnover:
r: the gross y - . T
and out of om g movement of wage and salary workers into

ployment in individual manufacturing establishments,
ilaanulattlzd for a calendar month or year and expresZed as a rate per
. employees on the payroll, :
II:I;ht.ziry Assistance: see Mutual Security Program.
MlstSI els.Ssee e Missiles, Ballistic Missiles.
utual Securit . X
to maintnir?rtﬁgogram.' a program of the U.S. Government designed
general welfare S(()’;utlilty, promote foreign policy, and provide for the
1954. e U.S.; based on the Mutual Security Aet of

NASA: National Aeronautics and Sp

ional Securi i i
Nat ons Dopm‘ggm}l];(peFdnures: expenditures for military funections of
A of Defense, military assistance, atomie energy,
stoeky g and expansion of defense production.
Net Income: profit after depreciation, taxes and reserves for taxes,

chargeoffs, other reserves, ete., but before dividends; also identified
as earnings or net earnings.

ace Administration.

Passenger Mile: one passenger moved one mile.

Procurement: the process whereby Federal Government agencies acquire
material, services, and property from industry.

Profit: see Net Income.

127



EXPLANATION OF TERMS

R & D: Research and Development.
RDT&E: Research, Development, Test and Evaluation.

Reciprocating Engine: an engine in which power is delivered in a back-
and-forth movement of a piston or pistons.

Research: “Basic research” provides new knowledge and understanding.
“Applied research” puts the knowledge gained in basie research to
some useful purpose. 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 are
derived from combustion of fuels and other materials stored inter-
nally.

Rotocraft: An aireraft which in all its usual flight attitudes is supported
in the air wholly or in part by a rotor or rotors, i.e. by airfoils rotat-
ing or revolving about an axis. [

Satellite: a body that rotates about another hody, such as the Moon re-
volving around the Earth, or a man-made object rotating about any
body such as the Sun, Earth or Moon.

Separations: terminations of employment. Terminations may be initiated
by the employee (quits) or the employer (layoff, other separations).
Both employee and employer actions are aceumulated 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 hardened vertical hole in the
ground with facilities for launching the missile.

STOL: Short take-off and landing.

Test: an experiment designed to assess progress in attainment or ac-
complishment of development objectives.

Thrust: the driving force exerted by an engine, particularly an aireraft
or missile engine, in propelling 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 passes through or over it. See Jet Engine. TFre-
quently used in “turbo-prop” and “turbo-jet.”

U.K.: United Kingdom.

U.S.: United States.

USA: United States Army

USAF: United States Air Force.

USCG: United States Coast Guard.

USN: United States Navy.

USSR: Union of Soviet Socialist Republies.

Utility Aircraft: an aireraft designed for general purpose work.

VTOL: vertical take-off and landing.
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