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FOREWORD

. The aeros}i)ace industry comprises those companies which engage
in the 1eseax;: E;"c_] deve.[()pment and production of aircraft, missiles
and spacecraft, their varied propulsion systems and the myriad com-

ponents—electronic. hydraulic and mechanical—specifically designed
for these end products.

. T'oday it represents a phenomenon unique in American industrial
history, because for more than a decade the national security require-
ments of our Government have been totally different from anything that

ha§ gone before. For the first time in our history the country has had
neither war nor peace.

The efforts of the aerospace industry have been directed toward
two national goals: to keep the U. S. defense capability adequate to the
challenge, and to acquire and maintain pre-eminence i;l the new dimen-
sion of space exploration.

These gf)als have meant a change from a production operation
to a predominantly research and development operation; a great in-
crease in the variety of products; a tremendous change in the type of
facilities and manpower utilized; and the achievement of an extremely
high degree of flexibility to meet shifting requirements. Finally, pursuit




of these goals has generated within the industry an unparalleled tech-
nological capability as well as the managerial techniques to make this
capability quickly responsive.

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

The 1964 edition of Aerospace Facts and Figures, for the first
time, measures the entire aerospace industry. These comprehensive
statistics are derived in part from data submitted to the Association
by member companies and in part from Government statistics that
measure segments of the industry. There are separate tables for air-
craft, missiles, spacecraft and other industrial activities as well as totals.

The twelfth annual edition of Aerospace Facts and Figures is
designed as a standard reference work on the industry to provide
information to management in Government and industry, legislators,
writers and editors, analysts and students.

KARL G. HARR, JR.

President
Aerospace Industries Association
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AEROSPACE
SUMMARY

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

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

Sales of aircraft and missiles declined in 1963, compared with the
previous year, but a $1.6 billion increase in sales of space vehicles along
with a slight increase in sales of non-acrospace produets, produced an
overall gain.

I'ederal expenditures for aerospace products and services amounted
to $16.2 billion in fiscal year 1963. This is expected to increase to
$18.3 billion for FY 1964 and decline to $17.0 billion in F'Y 1965.

Employment in the industry reached 1,253,000 workers in 1963,
divided almost equally between salaried (600,000) and production work-
ers (653,000). This is 7.4 per cent of all manufacturing employees. There
were 155,300 scientists, engineers and technicians employed in the aero-
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THE IMPORTANCE OF THE AEROSPACE INDUSTRY IN THE ECONOMY, 1963
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3.5% 4.9% 9.5%
of Gross National of Manufacturing of Durable Goods
Product ~ Sales Sales

Source: Sales of All Manufacturing, Durable Goods, and of Aerospace Industries

SALES OF ALL MANUFACTURING, DURABLE (G00DS, AND OF AEROSPACE INDUSTRIES
1959 to Date

(Millions of Dollars)

AEROSPACE INDUSTRY

All Manu-| Durable o .
Year facturing Goods As Per Cent of
Industries | Industries -
P Manu- Durable s
TOTAL facturing |  Goods GNP
1959 $362,628 | $186,528 | $16,640 4.69 8.9, 3.49
1960 369,552 189,804 17,326 4.7 9.1 3.4
1961 370,608 186,384 17,997 4.9 9.7 3.5
1962 399,696 206,208 19,162 4.8 9.3 3.5
1963 417,544 216,986 20,557 4.9 9.5 3.5
|

|

Sources:
Manufacturing and Durable Goods Industries: Department of Commerce, Bureau of the
Census, ‘““Manufacturers’ Shipments, Inventories, and Orders, Series M3-1" (Monthly).

Gross National Produect: Department of Commerce, “Survey of Current Business,”
(Monthly). . L. . 3

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



AEROSPACE SUMMARY

space industry in 1960, according to the latest available ficures from the
National Science Foundation.

The aerospace payroll in 1963 was $9.2 billion, a $700 million increase
over 1962.

Other aerospace highlights included :

e Exports of aeronautic products in 1963 were valued at $1,240,000.
000, 5.4 per cent of the total U. S. merchandise exports. This compares
with $1,436,000,000 in 1962.

o Sales of aircraft produets in 1963 amounted to $8.8 billion. There
were about 1,500 planes .produced for the military services while 1,395
multi-engine aireraft, 6,349 single engine aireraft and 411 helicopters
were produced for civilian use.

e Sales of missile products and services amounted to $6.0 billion in

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

Produet Group
Year TorAL
e SALES \iver Missi Space Non-
Adreraft 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 1,559
1961 17,997 8,847 6,266 1,26+ 1,620
1962 19,162 8,944 6,311 2,182 1,725
1963 20,557 8,840 6,031 3,836 1,850
1964" 20,943 8,608 5,506 LM 1885

NOTE: Includes military and nonmilitary sales and research, development, test, and evaluation.

E Estimate,
Source: Aerospace Industries Association estimates, based on latest available information,

<



1963, with an expected decline in sales to $5.5 billion in 1964.

AEROSPACE FACTS AND FIGURES, 1964

e Sales of space products and services in 1963 are estimated at $3.8
billion, an increase of $1.6 billion over 1962. Sales in 1964 are expected
to increase to nearly $5.0 billion, compensating for the decrease in Gov-

ernment expenditures for aireraft and missiles.

e Research and development expenditures for the Department of
Defense accounted for the major portion of Federal R&D with expendi-

ESTIMATED SALES OF THE AEROSPACE INDUSTRY, BY CUSTOMER
1948 to Date

(Millions of Dollars)

Aerospace Products and Services

Government® Non-

ToTAL aerospace

Year Sarimg National Non- Produets

Aeronauties | govern- and
Department | 4 Space ment® Services®
of Defense K dmiintas
tration
1948 $ 1,493 $ 1,182 — $ 177 $ 134
1949 2,232 1,802 — 230 200
1950 3,116 2,598 — 238 280
1951 6,264 5,353 — 347 564
1952 10,130 8,568 — 650 912
1953 12,459 10,604 — 734 1,121
1954 12,807 10,832 — 822 1,153
1955 12,411 10,508 — 786 1,117
1956 13,946 11,525 = 1,166 1,255
1957 15,858 12,833 —— 1,598 1,427
1958 16,065 13,246 $ 1 1,372 l,44(§
1959 16,640 13,171 130 1,841 1,498
1960 17,326 13,196 363 2,208 1,5?9
1961 17,997 13,871 630 1,876 1,620
1962 19,162 14,331 1,334 1,772 1,725
59 1,850
1963 20,5657 14,565 2,683 1,45 .

1964"° 20,943 13,946 3,712 1,400 1,885

B Fstimate.

e Sales of aerospace D

expenditures of f,hes
obtained by adding

b Sales of civil airera
o Wgtimated as 9 Der cent of to
Source: Aerospace Industries

roducts and services to DOD and NASA are estimated to be equal to

cies for aerospace products and services. Data for calendar years were
ML dividing the total by two.

the data for the two fiscal years concerned and
ft, aircraft engines, and parts; includes some sales to the government.

tal sales.

Association estimates, based on latest available information.



AEROSPACE SUMMARY

tures expected to reach $7.5 billion in FY 1964, an increase of $600
million over FY 1963. Expenditures for R&D by the National Aero-
nautics and Space Administration rose $1.8 billion over FY 1963 to an

expected level of $4.4 billion for FY 1964.

e The scheduled airlines earned $84 million in 1963, flying 71 million
passengers over 50 billion passenger miles, a marked increase in pas-
senger miles of 15 per cent over the previous year.

Fiscal Years, 1948 to Date

FEDERAL EXPENDITURES FOR SELECTED FUNCTIONS AND FOR
AEROSPACE PRODUCTS AND SERVICES

Federal Expenditures
(Millions of Dollars)

AEROSPACE
as Per Cent of

Yea_tr ToraL Total
Ending Total, Total, AERO- National
June 30 ToTAL National Space SPACE Total Defense

FepErRAL || Defense | Research | Propvcts | Federal and
AND Space
SERVICES Research

1948 $33,791 $11,983 N.A. $ 891 2.6% 7.49,

1949 40,057 13,988 N.A. 1,474 37 10.5

1950 39,617 13,009 N.A. 2,130 54 16.4

1951 44,058 22,444 N.A. 2,878 6.5 12.8

1952 65,408 45,963 N.A. 6,075 9.3 13.2

1953 74,120 50,442 $ 79 9,204 124 18.2

1954 67,637 46,986 90 11,194 16.6 23.8

1955 64,389 40,695 74 10,470 16.3 25.7

1956 66,224 40,723 71 10,544 15.9 25.8

1957 68,966 43,368 76 12,506 18.1 28.8

1958 71,369 44,234 89 13,160 18.4 29.7

1959 80,342 46,483 145 13,330 16.6 28.6

1960 76,539 45,691 401 13,269 17.3 28.8

1961 81,515 47,494 744 13,866 17.0 28.7

1962 87,787 51,103 1,257 15,295 174 29.2

1963 92,642 52,755 2,552 16,214 17.5 29.3

1964"° 98,405 55,297 4,400 18,344 18.6 30.7

1965" 97,900 53,979 4,990 16,973 17.3 28.8

Nore: ‘‘National Defense” includes the military budget of the Department of Defense ($49.97
billion for 1963) and Atomic Energy Commission ($2.76 billion for 1963).
Trust Funds are not included. ‘‘Space Research” does not include expenditures for space activities
by the Department of Defense.

N.A.—Not available,

E Estimate.

Source: “The Budget of the United States Government'’' (Annually).

Amounts from
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DEPARTMENT OF DEFENSE
Toran KXPENDITURES, BY APPROPRIATION GGROUP

Fiseal Years, 1960 to Date

(Millions of Dollars)

Year Ending June 30
1960 1961 1962
TOTAL vt et i $42,824 $44,676 $48,205
Military Personnel ..................... 11,738 12,085 13,032
Active Forees .....oovvvviiiiin. 10,390 10,651 11,530
Reserve Forees ............ ... ....... 654 648 607
Retired Pay .......... ... ... ... ... 694 786 894
Operation and Maintenance ............. 10,223 ](),(511 11,594
PROCUREMENT . ... ..., 13,334 13,095 14,532
ATRORATT & vnwsms wamssime s ismsoewsems 6,272 5,898 6,400
MISSILES o vtvetiiii i e e 3,027 2,972 3,442
SRIDS o simsmvosmieam 56 se wim s o0m s w850 530 4 1,744 1,801 1,906
Ordnance, Vehicles, & Related - o
FQUAPINETIE: 5 o es a5 505 55 4 555 ok ai s 5 443 ()t:; 1,137
Electronics and Communications ....... 1,()9? 1-94: 1;1_39
Other procurement ................... 75 . lf’l .?0‘?
REsEArCH, DEVELOPMENT, TEST, 4,710 6,131 6,319
AND BVAGUATION 5.0 vie s v e mo s iimsnom o )
ATRORAET o555 5 4 005 b 565 0 4 08 5 63 s 0 5 60 632 ‘ 57 N 624
MISSILES .« o v vov et eeeeeeeeeenen L 2,059 3,025 &1
ASTRONAUTICS +vvvvnvrnonnonrnoanns] 512 518 749
CHBEE « . ocr i wioim s i s s i o o R 2k 1,507 2,041 2,169
Military Construction. : .o« e umiwews o 1,626 1,605 1,347
Pamily Housing .:oseswveswvansnsns s s == - :()
Civil Defense ...ovvninnneennnnn. \ — —‘ N
Military Assistanee ........ccoeeeeunnnn 1,609 1,§4? 1,29()
ATRCRATT v e veeeeeeaeeeeenanns \ 224 _(j:) _1!()
WILHSTIIEES i o5 s ist/0 165 6 s oocor o cor @ sop o i s, ishi B0 3500 ! 287 154 161
TORBET s uwin s s e s 1 i s Bhimsion avm 1,098 1,030 1,023
OLhEr v ooeme i o s B o il sron ops s l (416) (300) (99)

(Continued on next page)
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AEROSPACE SUMMARY

DEPARTMENT OF DEFENSE
TorarL, EXPENDITURES, BY APPROPRIATION GROUP—Continued
Fiseal Years, 1960 to Date
(Millions of Dollars)

Year Ending June 30
1963 1964° 1965°
TOTAL « vt et e e e e $49,973 $52,300 $51,200
Military Personnel ........ ... .. ... ..... 13,000 14,180 14,660
Active Forees ..o, 11,386 13,260 12,523
Reserve Forees ........oooviiiinnn.. 599 696 753
Retired Pay ....... ..., 1,015 1,224 1,384
Operation and Maintenance ............. 11,874 11,870 12,278
PROCUREMENT ..........covviiiinnnn... 16,632 16,337 14,785
AIRCRAFT .« .vviitnii it 6,309 6,554 5,712
MISSILES tvvvvvtnaiee e 3,817 3,506 3,285
S 2,522 2,980 2,114
Ordnance, Vehieles, & Related

Equipment ........... ... ... ... 1,665 1,899 1,627
Electronics and Communications . ...... 1,427 1,357 1,234
Other procurement ................... 892 741 813

REesesrcH, DeEveELoPMENT, TEST,

AND EVALUATION . .oivv i 6,376 6,943 6,580
AIRCRAFT ..ovvtiiiiiiae e, 544 860 878
MISSTIES ¢ 6560600 00 6055 060655 0 10 0 00 on 0 ovs o 2,241 2,182 1,878
ASTRONAUTICS «vvveive e 946 1,360 1,105
Other ussisewnvmsnsrvsmsmimensaans 2,645 2,541 2,719

Military Construetion .................. 1,144 1,107 1,056
Family Housing ....................... 427 680 660
Civil Defense .....covvvveinvvnnnnnnn. 203 150 158
Military Assistance .................... 1,721 1,400 1,200
ATRCRAFT . aswsmiswsmsmsnssmsnsns TRE 262 231 181
MISSILES . oottt 183 131 29
Other ... ..o i 1,276 1,038 990
Other siasmis wemsnsssnsms e msmiei6se (1,404) (367) (169)

E Tstimate.
NoTE: Data in parentheses are minus figures.
Source: Department of Defense, Report FAD 297—21 January 1964.
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DEPARTMENT OF DEFENSE

AEROSPACE EXPENDITURES

Fiscal Years 1960 to Date
(Millions of Dollars)

Yea,r DOD Procurelnent Research,
Ending Aerospace Development,
June 30 Expenditures Military Military Test, and

Functions 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" 14,824 10,060 362 4,402

1965 13,068 8,997 210° 3,861

B Estimate.

@ ATA estimate based on DOD data.
Source: Department of Defense, Reports FAD Numbers 475, 474, 21 January 1964.

==
MOUNTAIN

WEST SOUTH CENTRAL

Source.: Aerospace Tndustries Association Membership
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AEROSPACE SUMMARY

Acrive MiLiTARY FORCES OF THE UNITED STATES,
1961 to Date

Estimated
Actual, | Actual,
June 30, | June 30,
1961 1963 |June 30, |[June 30,
1964 1965
Selected military forces:
Strategie retaliatory forces:
Intercontinental ballistic missiles
(squadrons) :
Minuteman .......eevuveneneneenens s o 12 16
L 15725« P — 7 12 12
ABIHE s oma s oo s 5 e 6 5 i 3 Aowisl 55 R ¥ 8 16 4 13 13 9
Polaris submarines .......... 2 e e o n n 5 12 22 32
Strategic bombers (wings) :
B2 wiwsnmuswmninmisamess iz aeiin 13 14 14 14
B-58 e 1 2 2 2
BAT  sosssm s 5o 3 50 s 5508 8 5 908 535U 8 8 6 20 13 10 5
Continental air and missile defense forees:
Manned fighter interceptor squadrons ... 42 2 40 40
Interceptor missile squadrons (BOMARC) 7 8 8 6
Army air defense missile battalions® .... 49%% 31% 2614 23%%
General purpose forces:
Army divisions (combat ready) ........ 11 16 16 16
Army surface-to-surface missile battalions 42%% 4814 38 38
Army air defense missile battalions ..... 2634 313, 3134 3234
Army special forces groups ............ 3 6 7 7
‘Warships:
Attack carriers ......vviiiiiiinanan 15 15 15 15
Antisubmarine warfare carriers ...... 9 9 9 9
Nueclear attack submarines .......... 13 16 23 27
(011 1T P 328 326 320 325
Amphibious assault ships .............. 110 132 133 135
Carrier air groups (attack and ASW) ... 28 28 28 28
Marine Corps divisions/aireraft wings. .. 3 3 3 3
Air Force tactical forces squadrons ..... 93 109 110 113
Airlift and sealift forces:
Airlift aireraft (squadrons):
C-130 through C-141 ........covnn.. 16 26 34 38
C-118 through C-124 ................ 35 31 27 17
Troopships, cargo ships, and tankers . ... 99 101 99 99
Military personnel (in thousands) :
ATy e e 858 975 972 974
INOWY 155 5w v oms s 6% § 5508 5 06 5 ¥ 5 5505 558 6 5 Hod § Bod 627 664 670 678
Marine Corps ..ovvvvniiiniinne v 177 190 190 190
AT TOTCO o s wm s 5w s e s Soors & S0t 8 8 80 5 & 550 5 4% 820 869 855 839
Total, military personnel ............ 2,482 2,698 2,687 2,681

@ Decrease reflects phaseout of Nike-Ajax and transfer of Nike-Hercules battalions to Army

National Guards.

Source: “The Budget of the United States Government'’ (Annually).
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EMPLOYMENT IN ALL MANUFACTURING, DURABLE (GOODS,
AND AEROSPACE INDUSTRIES
1959 to Date
(Thousands of Employees)

AEROSPACE INDUSTRY
All Manu- Durable
As Per C f

Year facturing Goods s Per Gent o

Industries | Industries i

SR Manufae- Durable
turing Goods
1959 16,675 9,373 1,128 6.89% 12.09%
1960 16,796 9,459 1,074 6.1 10.8
1961 16,327 9,072 1,096 6.7 121
1962 16,859 9,493 1,177 7.0 124
1963 17,035 9,659 1,253 74 13.0
Sources:

Manufacturing and Durable Goods: Bureau of Labor Statistics, “Employment and Earn-
ings,” (Monthly).

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

EsTiMATED KMPLOYMENT AND PAYROLL IN THE AEROSPACE INDUSTRY
1959 to Date

Aerospace as

: Per Cent
Aerospace Employment Aerospace Payroll of Total
Year
Manu-
factur- | Manu-
Produe- Produc-| ing factur-
Sala- tion Sala- tion Em- ing
ToraL ried | Worker | ToraL ried | Worker| ploy- | Pay-
(Thousands of Employees) (Millions of Dollars) ment roll

1959 1,128 455 673 $7,239 || $3,5098 | $3,641 | 6.8% 8.5%

1960 | 1,074 || 467 607 | 7,108 || 3,756 | 3,352 | 6.1 8.1
1961 | 1,096 499 597 | 7,582 | 4,145 | 3437 | 6.7 8.6
1962 | 1,177 558 619 | 8525 || 4,814 | 3711 | 7.0 9.0

1963 1,253 600 653 9,235 5,260 3,975 74 9.4

N.A.—Not available,

Sources:
Manufacturing Employment: Bureau of Labor Statistics ‘“Imployment and Earnings”
(Monthly).
Manufacturing Payro|l: Bureau of the Census, “Annual Survey of Manufacturers”
(Annually).

Aerospace Iimployment and Payroll: Aerospace Industries Association, based on latest
available information.

14
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SCIENTISTS, ENGINEERS, AND TECHNICIANS
1960 Employment and Projected 1970 Requirements

“ Scientists Technicians
Industry ToraL ' and Technicians per 100
and ” Engineers Scientists
Year and
Number in Thousands Engineers
ALL INDUSTRIES
1960 1,932.4 1,157.3 775.1 67
1970 3,251.0 1,954.3 1,296.7 66
All Manufacturing
1960 1,033,7 613.5 420.2 68
1970 1,814.2 1,064.9 749.3 70
AIRCRAFT, MISSILES
AND SPACECRAFT
1960 155.3 106.3 49.0 46
1970 301.5 1945 107.0 55

Source: National Science Foundation, ‘“Scientists, Engineers, and Technicians

in the 1960's."”

A5
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AEROSPACE EXPENDITURES IN THE FEDERAL BUDGET
Fiscal Year 1964

ﬁ")i"ﬂl(

]Y
l_

Aerospace Aerospace Aerospace
18.6% 30.7% 66.5%

$18.3 billion $18.3 billion $18.3 billion

Sources: Federal Expenditures for Selected Functions and for Aerospace Products and Services,

Page 9
Department of Defense, Total Expenditures for Appropriation Group, Pages 10-11




AEROSPACE SUMMARY

1948 to Date
(Millions of Dollars)

U. S. ExPorTs AND EXPORTS OF AEROSPACE PRODUCTS

Exports of Aerospace Produects

Total U. S. Per Cent
Year Exports of Commer- Other of
Merchandise® | ToriL 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 41
1955 15,419 798 81 647 47
1956 18,940 1,059 133 926 5.6
1957 20,671 1,028 179 849 5.0
1958 17,745 972 146 826 55
1959 17,438 770 108 662 4.4
1960 20,349 1,330 480 850 6.5
1961 20,717 1,209 266 943 5.8
1962 21,359 1,436 255 1,181 6.7
1963 22,922 1,240 191 1,049 54

6 Excluding re-exports.
Source: Bureau of the Census, “U., S. Exports of Domestic & Foreign Merchandise, Report

FT 410" (Monthly).
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AIRCRAFT 1IN OPERATION ON WORLD C1viL AIRLINES, NUMBER AND PERCENTAGE

MANUFACTURED IN THE UNITED STATES

1958 to Date

Number Per Cent
. TorAL Manufactured Manufactured
Year AIRCRAFT in the In the
IN OPERATION United States United States
1958 3,402 2,819 82.99,
1959 3,479 2,868 824
1960 3,376 2,766 81.9
1961 3,319 2,542 76.6
1962 3,162 2,345 74.2

NoTe: Based on reports by 93 members of the International Air Transport Association.
Source: International Air Transport Association.

NeT ProrFir AFTeER TAxes as A Per CENT OF SALES FOR SELECTED GROUPS

oF MANUFACTURING CORPORATIONS

1957 to Date

All
Manufacturing
Corporations
(except Durable

Year Newspapers) Goods AEROSPACE
1957 4.89, 4.89% 2.99%
1958 4.2 3.9 2.4
1959 4.8 4.8 1.6
1960 4.4 4.0 14
1961 4.3 3.9 1.8
1962 4.5 44 2.4
1963 4.7 4.5 2.3

|

Source: Securities & Exchange Commission—ZFederal Trade Commission, “Quarterly Finanecial

Report for Manufacturing Corporations.”

18



AIRCRAFT
PRODUCTION

The American aerospace industry in 1963 recorded sales totaling
$20.6 billion, with manned aireraft still dominant.

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

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

The figures above, developed by ATA, exceed the U.S. Government
data because they reflect not only the actual hardware delivered to cus-
tomers but also income from research, development, test and evaluation
operations,

According to Census Bureau and Defense Department data, the in-
dustry built 9655 aireraft in 1963, including approximately 1500 planes
for the military services and 8155 for civil users. Sales by 67 reporting
companies resulting from those aireraft deliveries amounted to $5.6
pillion, including about $4.2 billion to the U.S. and about $1.5 billion to

other customers.
19




AEROSPACE FACTS AND FIGURES, 1964

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

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

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

For the military services, the aerospace industry had in development

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

Aireraft, Aireraft Engines, Propellers, and Parts

- Year

Net Sales Backlog

During Year December 31
1948 $1,061° $ 2,983
1949 1,668 2,853
1950 2,116 4,717
1951 2,872 11,898
1952 5,654 16,692
1953 7,754 15,928
1954 7,471 13,755
1955 7,231 13,864
1956 7,689 16,000
1957 9,482 12,363
1958 8,661, 10,182
1959 7,206 8,082
1960 6,527 7,791
1961 5,842 7,214
1962 5,898 6,528
1963 5,613 6,722
;{Phree quarters only.

engﬂOgTE: 1948 to 1960 based on reports from about 4

5 8 com ies— i 3 v
1960 e}C)l In the manufacture of complete aireraft, Panies-—all companies known to be

aireraft engines, and aircraft pro g v
Sourcues-ed on reports from about 67 aerospace companies, £ ! wapsilers, Adior

Bureau of the Census, “Current Industrial Reports, Series M37D,” (Qu

arterly).
20 Y
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AIRCRAFT PRODUCTION

AIRCRAFT SALES BY MANUFACTURERS OF COMPLETE AIRCRAFT,
AIRCRAFT ENGINES, PROPELLERS AND PARTS
1948 to Date
(Millions of Dollars)

Total Aircraft Aireraft .'I»&]u‘(:}‘aft Adreraft
Sales & Parts Cngines Propellers
& Parts & Parts
Year US. US. Us. U.S.
Toran || 9% | Other | 9°% | Other | GOV Other G(,)‘n Other
ern- ern- ern- ern-
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 2,625 347 | 1,657 226 779 100 89 21
1952 5,654 5,004 650 | 3,442 455 1,440 169 122 2
1953 7,754 7,026 734 | 4,661 518 | 2,189 189 176 27
1954 7,471 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
1958 8,661 7,289 | 1,372 | 5,305 | 1,014 | 1,858 321 126 37
1959 7,206 5,395 | 1,841 | 4,063 1,395 | 1,268 408 64 38
1960 6,527 4,319 | 2,208 | 3,333 1,766 913 417 73 25
1961 5,842 3,966 | 1,876 | 2,945 | 1,442 1,021 434 N.A. N.A.
1962 5,898 4,126 | 1,772 | 2,998 | 1,389 | 1,130 383 N.A. N.A.
1963 5,613 4,154 | 1,459 2,986 1,055 | 1,168 404 N.A. N.A.

N.A.—Not available.

6 Total for the last three quarters of 1948 only.

Nore: 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.

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

21



AEROSPACE FACTS AND FIGURES, 1964

or production one bomber, five attack aireraft, seven cargo planes, five
fighter/reconnaissance aireraft, one tanker for refueling of other air-
craft, six training planes and four other types with different missions.
The outlook for manned aircraft production in future years remains
bright. The military services are studying future uses for airborne mis-
sile launchers, huge cargo carriers, advanced interceptors and aircraft
designed for counterinsurgency operations. Helicopters and other types
of vertically rising aircraft are performing new missions daily in military
and civil use. Demand for general aviation aireraft, especially the larger
multi-engine types, is constantly expanding. And the world’s airlines
have expressed their requirements for both a local service airliner to
replace the DC-3 and a supersonic transport capable of 2000 miles-per-
hour speeds. Orders for about 90 supersonic transports have been
placed by airlines with the Federal Aviation Agency, but the SST is not
expected to enter airline service until the early 1970’s.
AIRCRAFT BACKLOG OF ORDERS REPORTED BY MANUFACTURERS OF COMPLETE AIRCRAFT,
AIRCRAFT ENGINES, PROPELLERS AND PARTS

1948 to Date
(Millions of Dollars)

. B Aireraft Aireraft
Totglaﬁ{lll;)craft glll;c;igt Engines Propellers
€ & Parts & Parts
Dee. 31
e U.S. Us. US. US.
Torar || 997 | other | % | other | %°" | Other | %" | Other
ern- ern- ern- ern-
ment ment ment ment

1948 (3 2,983 ||$ 2,817 |$ 166 [$1,962 |$ 132 |$ 759 | $ 27 $ 96 $ 7

1949 2,853 2,708 145 | 1,913 100 710 39 85 6
1950 4,717 4,287 430 | 2,759 343 | 1,399 71 129 16
1951 11,898 || 10,899 999 | 7,336 790 | 3,350 181 213 28
1952 16,692 (| 15,626 | 1,066 [10,367 855 | 4,992 180 267 31
1953 15,928 || 14,984 944 10,840 764 | 3,953 153 191 27
1954 13,755 || 12,835 920 | 9,868 771 | 2,806 123 161 26
1955 13,864 || 11,553 | 2,311 | 8,717 | 1,956 | 2,730 331 106 2
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
6

1960 7,791 5,406 | 2,385 | 4,101 | 2,031 | 1,256 348 49
1961 7,214 5,084 | 2,130 | 3,996 | 1,673 | 1,088 457 :
1962 6,528 4,864 | 1,664 | 3,687 | 1,301 | 1,177 363
1963 6,722 4,825 | 1,897 | 3,844 | 1,467 | 1,081 430

B b

N.A.—Not available.

NoTe: 1948 to 1960 based on reports from about 48 companies—all companies known to be
engaged in the manufacture of complete aireraft, aircraft, engines, and aircraft propellers.

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

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

SALES OF THE AEROSPACE INDUSTRY, BY CUSTOMER

Billions of
Dollars L =
20 — = —_— SRS — - ”7 —— ]
Includes exports “ ¥ z
- -
i ,
oA /e J
15— T é L /g / ey
o iy AULaE ‘ : , .
1950 1955 1960 1961 1962 1963 %ESSI}-
st.
' NONAEROSPACE

| NONGOVERNMENT
7/ NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
I DEPARTMENT OF DEFENSE

i Source: Estimated Sales of the Aerospace Industry, Page 8
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U. S. AIRCRAFT PRODUCTION
1909 To DATE
(Number of Aircraft)

g =

—,,

e e 2

sl

<

Year TOTAL Military Civil

1909 N.A. 1 N.A.

1910 N.A. — N.A.

1911 N.A. 11 N.A.

1912 45 16 29

1913 43 14 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 780 682 98
1920 328 256 72
1921 437 389 48
1922 263 226 37
1923 743 687 56
1924 377 317 60
1925 789 447 342
1926 1,186 532 654
1927 1,995 621 1,374
1928 4,346 1,219 3,127
1929 6,193 677 5,616
1930 3,437 747 2,690
1931 2,800 812 1,988
1932 1,396 593 803
1933 1,324 466 8568

(Continued on next page)



ATRCRAFT PRODUCTION

AIRCRAFT PRODUCTION
1909 To DATE (cont’d)
(Number of Aireraft)

Year ToTAL 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 4,134
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 6,360
1959 11,076 2,834 8,242
1960 10,237 2,056 8,181
1961 9,054 1,582 7,472
1962 8,833" 1,500® 7,333
1963 9,655" 1,500" 8,155

N.A.—Not available.

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

E Estimate.

Sources: Aerospace Industries Association, ‘““Aerospace Facts and Figures” (Annually).

Department of Commerce, Bureau of the Census, ‘‘Current Industrial Reports, Series
(Monthly). . .
Department of Defense, Directorate for Security Review.

M37G"
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AEROSPACE FACTS AND FIGURES, 1964

ArrraME WEIGHT ProDpUCTION, 1939 TO DATE

Weight in Millions of Pounds (Excluding Spares)

Year
ToTAL Military Civil
1939 12.5" 10.1 2.4°
1940 27.8" 231 470
1941 86.17 81.4 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 11.4 17.9
1948 35.2 25.1 101
1949 37.0 30.3 6.7
1950 41.9 35.9 6.0
1951 55.2 50.2 5.0
1952 116.6 107.3 9.3
1953 1484 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 79.4 21.8
1958 82.8 66.1 16.7
1959 74.9 51.8 231
1960 64.0 35.8 28.2
1961 51.5 29.6 21.9
1962 50.2" 30.0" 20.2
1963 46.1" 30.0" 16.1

E Fstimate.

Sources:

Aerospace Industries Association, “Aerospace Facts and Figures” (Annually).
Bureau of the Census, “Current Industrial Reports, Series M37G"” (Monthly).
Department of Defense, Directorate for Security Review.



ATIRCRAFT PRODUCTION

DEPARTMENT OF DEFENSE
EXPENDITURES FOR AIRCRAFT PROCUREMENT, BY AGENCY
Fiseal 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 4,414 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" 6,554 4,010 2,186 358
1965° 5,712 3,460 1,814 438

N.A.—Not available.

B Estimate.

Source: Department of Defense,
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SALES OF THE AEROSPACE INDUSTRY, BY PRODUCT

e

s
a7 /ii%%
I AIRCRAFT

Source: Estimated Sales of the Aerospace Industry by Product Group, Page 7



MILITARY AIRCRAFT AND DRONES IN DEVELOPMENT OR PRODUCTION, 1964
(Fixed Wing)

Type Designation Name Service Manufacturer
ATTACK
Anti-submarine | S-2E (S2F-3S) 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-7TA — Navy Ling Temeco-
Vought
BOMBER
Bomber XB-70 Valkyrie USAF North American
CARGO
Cargo C-2A (W2F-COD) — Navy Grumman
Cargo C-130E Hercules USAF Lockheed
Recon. Cargo | RC-135A/B Stratolifter USAF Boeing
Cargo C-140 Jet Star USAF Lockheed
Cargo C-141A Starlifter, USAF Lockheed
Cargo CV-2B (AC-1A) Caribou Army DeHavilland
Cargo CV-7TA Caribou IT Army DeHavilland
FI1GHTER
Fighter/Recon.| F/RF-4B Navy McDonnell
(F4H-1, 1P) Phantom IT
Fighter F-4C/D/E — USAF MeDonnell
Recon. Fighter | RF-4C — USAF MeDonnell
Fighter F-105F Thunderchief USAF Republie
Fighter/Recon. | F'/RF-111A TRX Navy & General
USAF Dynamics
Fighter/Int,. YF-12A - USAF Lockheed
Fighter F-5A Freedom USATF Northrop
Fighter
TANKER
Tanker KC-135A Stratotanker USAF Boeing
TRAINER
Trainer T-2B (T2J-2) Buckeye Navy North Ameriean
Trainer T-37B — USAT Cessna,
Trainer T-38A Talon USAF Northrop
Trainer T-39A Sabreliner USAF North American
Trainer T-39D/E Sabreliner Navy North American
(T3J-2/3)
Trainer Airplane Instru- — Army
ment Trainer
OTHER
Patrol P-3A (P3V-1) Orion Navy TL.ockheed
Surveillance OV-1 (AO-1) Mohawk Army Grumman
Utility U-10A (L-28) = Army Helio
Warning E-2A (W2F-1) — Navy Grumman
DRONE
Drone AQM-37A —_ Navy Beech
(KD2B-1)
Drone BQM-34A (Q-2C) — USAF/ Ryan
Navy
Drone MQM-36A — Navy Northrop-
(KD2R-5) Ventura
Drone MQM-42 Roadrunner Army North American
Drone MQM-57A —- Army Radioplane
Drone QH-50C (DSN-3) — Navy Gyrodyne

Source: Department of Defense, Directorate for Security Review.




AEROSPACE FACTS AND FIGURES, 1964

Miitary AIRCRAFT PRODUCED: NUMBER, FLYAWAY VALUE,
AND AIRFRAME WEIGHT
1950 to Date

TYPE OF AIRCRAFT
Year Trans- Heli- | Other
TOTAL || Bomber | Fighter port Trainer | copter
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 45] 171
1960 2,056 471 595 142 268 488 92
1961 1,582 397 376 148 203 366 92
FLYAWAY VALUE"® (Millions of Dollars)
1950 1,141.3 546.4 339.7 178.5 477 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 | 1,6725 791.5 253.6 1244 81.7
1954 5,715.0 2,4054 | 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 1,987.4 537.0 115.5 184.6 479
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° 4.395.6 2,448.2 1,061.3 364.2 198.0 229.2 54.7

(Continued on next page)
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AIRCRAFT PRODUCTION

MiLITARY AIRCRAFT PRODUCED: NUMBER, FLYAwAY VALUE,
AND AIRFRAME WEIGHT—Continued
1950 to Date

TyPE OF AIRCRAFT

Year ' ‘ Trans- ‘ Heli-
TOTAL | Bomber | Fighter port l Trainer | copter | Other
|
AIRFRAME WEIGHT (Millions of Pounds)
1950 35.9 l 16.4 10.2 6.7 19 ? 0.7
1951 50.2 17.0 15.7 11.5 3.1 b 2.0
1952 107.3 36.7 31.7 24.6 9.5 i 4.8
1953 138.0 441 40.7 36.5 11.3 ? 5.4
1954 130.4 51.8 35.4 31.1 9.6 v 2.5
1955 114.3 39.9 43.2 20.9 74 s 2.9
1956 90.0 38.6 30.6 13.1 3.3 v 44
1957 79.4 | 32.7 28.7 9.3 4.2 b 4.5
1958 66.1 25.2 18.0 15.9 3.1 b 3.9
1959 51.8 18.6 12.9 14.6 3.5 b 2.2
1960 35.8 13.6 9.1 9.7 1.1 ’ 2.3
1961 | 29.6 i 11.9 6.1 8.: 0.9 v 2.4

Nore: Data exclude gliders and {argets.

* Values, except for 1961, are b

ed on unit prices in latest production contracts and do not

include values of spares, spare parts, and other support equipment. 1961 data includes 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.
Data released with a two

Source: Department of Defense, Directorate for Security Review.

vear lag for security reasons.




AEROSPACE FACTS AND FIGURES, 1964

Propucrion oF COMMERCIAL TRANSPORT AIRCRAFT
1955 to Date
(Fixed Wing, Multiple Engine)

Company
and 1955 | 1956 | 1957 | 1958 | 1959 | 1960 | 1961 | 1962 | 1963
Aircraft

ToraL® 113 206 | 323 | 216 | 262 | 245 | 231 | 160 | 128

BO'; 61712’ 11 38 28
720 — — — — - 24 61 30 6
6

727 —_ = — s - = — —

=
~1
w
[=2]
Qo

Convair
340 14 - - — _ _ ==
440 — 57 79 21 14 5
880 — == — — — 15 49
990 — —_— — — F. —_ —

Beo | |

Douglas
DC-6 14 39 44 65 1 — = = -
DC-7 30 67 123 57 —_— — —
DC-8 — — -— — 21 91 42

Fairchild
F-27 — — — 25 42 14 8 7 6

lO]
[\
=
©

Grumman
Gulfstream| — — — - — — 19 17 24

Lockheed
1049 55 43 42 21 5 — — = —
1649 — —_ 35 8 - — — — —
Electra — — — 12 107 24 21 — —
Jet Star — — — — — — 14
130 — — — — — 4 6

D ©
(o2}

& Commercial transport totals differ from FAA totals for ‘‘transports’’ because they exclude
executive and other transports for other than commercial use.
Source: Aerospace Industries Association, company reports.



PropucrioN OF UTILITY AIRCRAFT, 1947 10 DATE

.AeI'O C C} Oﬁ}lel
e Com- ) ess- 1am- | Moon- . '
Year ToraL ooy Beech | o pion ey Piper | Man-
er ufac-
turers
NUMBER OF AIRCRAFT SHIPPED
1947 15,594 — 1,288 2,390 | N.A. — | 3,464| 8,452
1948 7,037 — | 746| 1,631 | N.A. — | 1,479| 3,181
1949 3,405 —| 341| 857| N.A. 74 | 1,278| 855
1950 3,386 — | 489| 1,134 | N.A. 51 | 1,108| 604
1951 2,302 — | 429| 551| N.A. 26 | 1,081 215
1952 3,058 39| 414| 1,373 | N.A. 49 | 1,161 22
1953 3,788 69| 375| 1,434 | N.A. 37 | 1,839 34
1954 3,071 67| 579 1,200 | N.A. 14 | 1,191 52
1955 4,434 72| 680 | 1,746 | N.A. 32 | 1,870 34
1956 6,738 154 | 724| 3,235| 162 79 | 2,329 55
Ll
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
MANUFACTURER'S NET BiLLiNGg Price (Thousands of Dollars)
1947 $ 57,929 — 13,405 | 5,976 | N.A. — | 7,697] 30,851
1948 32,469 — 10,126 | 6,768 | N.A. — | 3,083| 12,492
1949 17,731 — | 6,177 | 4,545 | N.A. 133 | 3,244| 3,632
1950 19,157 —| 6,516 | 5,506 | N.A. 82 | 3,092| 3,961
1951 16,887 —| 7,708 | 3,573 | N.A. 45 | 3,933| 1,628
1952 26,159 || 2,011 | 9,848 | 9,220 | N.A. 100 | 4,891 89
1953 34,458 || 4,260 | 9,545 (12,094 | N.A. 91 | 8286| 182
1954 43,461 || 4,517 | 20,056 | 10,666 | N.A. 31 | 8070 121
1955 68258 | 5,119 |24.803 | 21,880 | N.A. | 182 |16,008| 76
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 151220 || 11,917 | 43,061 | 56,664 | 1492 | 2,781 | 85,102 200
1961 124,323 || 11,047 | 37,072 | 42,266 690 | 3,987 | 28,889 3
1962 136,837 || 10,846 | 37,359 | 50,181 | 683 | 5,525 | 32,142 131
1963 153,415 || 11,840 | 38,504 | 55,662 | 1,119 | 7,235 | 38,540 o

N.A.—Not available.

NoTE: The totals shown here may vary from Bureau of the Censu
based on reports by selected manufacturers only. Bureau of the Census
including commercial transport aireraft are shown on page 25,

Source: Aerospace Industries Association, company reports.

g figures because they are
tot»%ﬂs for all civil aircraft
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Probucrion or UriLiTY AIRCRAFT, By MANUFACTURER, 1963

Manufacturer Complete Manufacturers Net
and Aireraft Billing Price
Model Number (Thousands of Dollars)
ToTAL 7,569 $153,415
Aero Commander
5004, B ssinensnsnemsmenisn 40
560F e 13
680F .. 9 $ 11,840
GBOFP ....cem:newaniminen 16
Grand Commander ........ 36
Beech
Super 18 ................. 25
Queen Air 80 ............. 68
Queen Air 65 ............. 14
Twin Bonanza (50) ....... 12
Baron (55 :sswsmsmimsmens 185 38,594
Travel Air (95) ........... 37
Bonanza (35) ............. 201
Debonair (33) ............ 132
Musketeer (23) ........... 387
Cessna,
150 oo 472
LT o wis o g i s 5 50 8 3 s 8 1,114
P172 ..o 32
LTB 55555 msimnmnmeme mriwsns 13
S 128
182 642
185 (Skywagon) .......... 157 55,662
...................... 353
206 (Super Skywagon) .... 61
20 v asmismanatissnmenam 156
336 (Skymaster) .......... 140
810 viviionmnnnn i 128
320 (Skynight) ........... 60
Champion
Traveler DeLuxe (7EC) ... 4
Tri-Traveler (7FC) ....... 15
Challenger (7GCB) ....... 38 1,119
Agrieultural (7TGCBA) ... 4 ’
DX’er (THC) ..o, 2
Lancer (402) ............. 36

(Continued on next page)
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PropuctioN oF UTILITY AIRCRAFT, BY MANUFACTURER, 1963—Continued

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

Lake

LA4 . 16 $ 425
Mooney

M-20C (M-21) ............ 259

M-20D ...oviiiia 101 7,235

M-20E .....covvvvinnnn... 142
Piper

Super Cub PA-18 ......... 188

Colt PA-22 ............... 259

Apache PA-23-235 ........ 65

Aztee PA-23-250 .......... 203

Comanche PA-24-180 ...... 33

Comanche PA-24-250 ...... 213

Pawnee PA-25-150 ........ 11 38,540

Pawnee PA-25-235 ........ 364

Cherokee PA-28-150 ....... 32

Cherokee PA-28-160 ....... 53

Cherokee PA-28-180 ....... 476

Cherokee PA-28-235 ....... 190

Comanche PA-230-160 ..... 234

Nore: The totals here may differ from FAA figures because they are based on selected reports
only. Excludes aircraft shipped to the military, helicopters and gliders.
Source: Aerospace Industries Association, company reports.
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VERTICAL LIiFT AIRCRAFT 1IN PRODUCTION OR DeveLopMENT, 1964

Military Designation

Company and Prasent Number
Civil Status o
Designation USAF | USCG USA usMe 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 = — OH-13K — — Operational 3
47G-3B — — OH-13S — — Opr./In Prod. 3
47G-3B1 = — — — — Opr./In Prod. 3
47G-2A1 — — — — — Operational 3
47G6-4 — — — — — Opr./In Prod. 3
47] UH-13) |HH-13Q _— = UH-13F | Operational 4
4712 _ =t s — — 8peraltio|;1ald j
X = = — = J— — pr./In Prod.
17_"2 A _ _ — — UH-13R |R&D 4
_ _ _ _ - UH-13R |R&D 4
204 — — UH-1A — — Operational 7
204B UH-1F — UH-1B | UH-IE — Opr./InProd. | 9-11
205 — — UH-1D — — Production 13
206 — — OH-4A — — User Test 4
200 — — XV-3A == — R&D 4
207 — — — — e R&D 2
Boeing
Vertol Div.
B-V/PD-14 I — = e HUP Operational 6
B-V42 CH-21A — — — — Operational 22
B-V43 — == CH-21C — — Operational 22
B-V44 _ _ _ — — Operational 21
B-V107 —_ — = CH-46A . Opr./In Prod. 27
B-V107-11 — - o — — Opr./In Prod. 27
BV/114 — — CH-47A — = Opr./In Prod. 36
B-V/76 - = e — — R&D 2
Curtiss-Wright
VTOL Systems
Group
— X-19 — X-19 — X-19 Flight Test 8-12
Gyrodyne
Model 60 — — — — QH-50A | Production Dron
Model 61 — — s = QH-50B |R&D Drong
Model 63 — — = = QH-50C | Production Drone
Rotorcyc'e — = — — YRON-1 | Production 1
Rotorcycle = — — - YRON-1 | Production 1
Rotorcycle — — - — XRON-1 | Production 1
Hiller
Hiller-12E — —  |OH-236 - — | 0pr./In Prod
Hiller-E4 —_ — OH-23F — — Opr./In Prod. 131
s — — OH-23D — — Operational 3
Hiller-L4 —_— = — = — Production
Hiller-L3 — — — — Producti 3
ﬁ[ller-IZE-L — — = == _ PFOdUCﬁgpl 3
iller-1100 — g OH-5A — — Development 4

/
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VERTICAL LirT ATRCRAFT IN PRODUCTION OR DEVELOPMENT, 1964—Continued

Military Designation

Company and Present Number
and \ | Status of
Designation USAF usca USA | USMC | USN Places
Hiller-Ten99 | — — — ? — Development 6
XC-142A — XC-142A ‘ — XC-142A |Rollout-Fly 32
Hughes Tool !
Aircraft Div. ‘
269A — — = | = e Opr./In Prod. 2
300 = — — [ — — Opr./In Prod. 3
369 = — OH6A | — _— Development 4
385 — — XV-9A [ = Research 2
Kaman ‘ 1
K-20 — — —_— M UH-2 Opr./In Prod. 12
K-600 HH-43A — — OH-43D | UH-43C | Operational 5
K-600-3 HH-43B — g —_ e Opr./In Prod. 12
K-600-3 HH-43F — — — — Opr./In Prod. 12
K-600-4 HH-43F = — = —  |Opr./InProd. | 12
Ling-Temco- 4
Vought
— XC-142A — XC-142A — XC-142A | Rollout-Fly 32
Lockheed
CL-186 == — XH-51A — XH-51A |R&D 5
Hummingbird| — — XV-4A — — R&D 2
Republic
Alouette Il — — — — — Operational 5
Ryan
— — — XV-5A — — Flight Test 2
— —_ — XV-8A — — Flight Test 1
— XC-142A — XC-142A — XC-142A | Rollout-Fly 32
— = — VZ-3RY — VZ-3RY | Flight Test 1
United Aircraft
Sikorsky Div.
S-51 — — — — — Operational 4
S-55A UH-19B |HH-19G |UH-19D |[CH-19E |UH-19F |Operational 12
$-55C H-19A — UH-19C | HRS-1 H04S-1 | Operational 12
HRS-2 H04S-2
S-56 — H-378 H-37C — Operational 29
S-58 — HH-34F | CH-34A |UH-34D |SH-34G | Opr./In Prod. 20
$-58D — HH-34F | UH-34C | HUS-1AN |SH-34H | Opr./In Prod. 20
CH-34C |UH-34C [SH-34)
CH-34A | UH-34D
S-61A CH-3B — — == =— Opr./In Prod. 29
S-61B — — VH-3A VH-3A RH-3A Opr./In Prod. 4-15
SH-3A
S-61L — = — = — Operational 31
S-61N — - = == — Opr./In Prod. | 29-31
S-61R CH-3C — — — — Opr./In Prod. | 28-33
S-62A —_ — — - — Opr./In Prod. 13
S-62C — HH-52A = = — Opr./In Prod. 14
S-64A — — CH-54A — = Opr./In Prod. 5-73¢
S-65 — — — CH-53A — Dev./In Prod. —
S-65A — — — CH-53A Prototype/ 41
| In Prod.

¢ Five places is standard but up to 73 persons may be carried by attaching a people pod.

Source: Aerospace Industries Association, company reports.
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PropUCTION OF HELICOPTERS
TorAn, COMMERCIAL AND MILITARY
1954 to Date

Year TorAL Commercial Military
1954 562 131 431
1955 590 146 444
1956 915 268 647
1957 1,000 311 689
1958 864 196 668
1959 742 201 451
1960 788 294 494
1961 825 432 393
1962 N.A. 389 N.A.
1963 N.A. 434 N.A.

N.A.—Not available.
Source: Aerospace Industries Association, company reports.
Department of Defense, Directorate for Security Review.

PropucTtioN oF MILITARY HELICOPTERS

1941 to Date
Air
Year ToTaL® Force 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 16 193 450
1958 668 2 204 435
1959 451 28 101 322
1960 494 57 147 284
1961 393 42 187 137
¢ The TOTAL includes helicopters hought by the Department of Defense under the Military
Assistance Program and for other federal agencies.

Source: Department of Defense, Directorate for Security Review. Data released with a two-
year lag for security reasons.
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AIRCRAFT PRODUCTION

PropucTioN OoF COMMERCIAL HELICOPTERS®
(Number of Helicopters)
1955 to Date

Company
and 1955 | 1956 | 1957 | 1958 | 1959 | 1960 | 1961 | 1962 | 1963
Helicopter
TorAL 146 | 268 311 | 191 | 276 | 289 | 432 | 389 | 434
Bell
47 Series . 84 | 111 132 99 | 169> | 144°| 177°| 207° | N.A.
Brantley
B2 ..... — — — |» — 15 43 | 104 | N.A. | N.A.
Cessna
CH-1C .. — — — — — — 14 14 — |
Hiller
12 Series . 16 21 21 12 25 72 99 51°| N.A.
Hughes
269-A ... — — — — — — 19 83 | N.A.
Omega
Bi2-D1 .. — — — — — — 2 — | NA
Sikorsky
S-55..... 41 52 38 11 4 1 3 — | N.A.
S-68..... 5 55 60 22 47 9 8 3 | N.A.
S-61 .... — — — — — — 1 4 | N.A.
S-62..... — — — — — 7 5 10 | N.A.
S-64...... — — — — — — — 1 | N.A.
Vertol
H-21 .... — 29 60 35 12 — — — | —
V-33 .... — — — — — 5 — — —
v44 ... — — — 12 5 8 — — —
V-107 ....| — — — . — — — 16 | N.A

N.A.—Not available.

6 Manufactured by companies reporting to Aerospace Industries Association.
® Includes production of two foreign licensees.

¢ Kight months.

Source: Aerospace Industries Association, company reports.
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AIRCRAFT ENGINE PRODUCTION, 1917 TO DATE
(Number of Engines)

Year ToTAL Military Civil
1917-1919 N.A 44,453 N.A.
1926 N.A 842 N.A.
1927 N.A. 1,397 N.A.
1928 3,252 2,620 632
1929 7,378 1,861 5,517
1930 3,766 1,841 1,925
1931 3,776 1,800 1,976
1932 1,898 1,085 813
1933 1,980 860 1,120
1934 2,736 688 2,048
1935 2,965 991 1,974
1936 4,237 1,804 2,433
1937 6,084 1,989 4,095
1938 N.A. N.A. 3,800"
1939 11,172 N.A. N.A.
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 4,580 —
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 9,694 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 15,629" 400" 4,500" 9,921 558
1963 16,695" 400" 4,500" | 11,322 473
;‘:‘Y(}%Z‘L—I‘I’g% il:lvcz:;xlgﬁ.lee'tuﬂmprop and turbofan.
Sousrfcl-g;%t%erospuce Industries Associati N
Bureau of the Censl\ls: .‘?é(lll‘Ll‘(]?gl];' Indfll.;éili)tflc%g?(f:fs,nggri]?guresn P iall)

Department of Defense, Dir

ectorate for Security Review.

s M37G” (Monthly).



AIRCRAFT PRODUCTION

MiriTarRYy A1rCRAFT ENGINE PrRODUCTION
1950 to Date
(Number of Engines)

Recipro-
Year TorAL Jet Turboprop | Turbofan c(ftlg 11g,(')
1950 9,361 5,589 650 — 3,122
1951 16,287 9,520 296 — 6,471
1952 95,659 16,012 16 o 8,731
1953 33,616 20,181 70 — 13,365
1954 21,440 13,381 205 — 7,368
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

Source: Department of Defense, Directorate for Security Review. Data released with two year
lag for security reasons.
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AEROSPACE FACTS AND FIGURES, 1964

CiviL AIRCRAFT ENGINE PRODUCTION
1956 To DATE
(Number of Engines)

Manufacturer | }
and Engine 1956 | 1957 | 1958 | 1959 | 1960 | 1961 | 1962 | 1963
Designation®
TOTAL eveeun.... 11,204 10,817 {10,251 12,259 {12,159 {10,663 | 10,479 | 11,795
Reciprocating ..|11,204 |10,779 | 9,736 {10,875 (10,524 | 9,669 | 9,921 | 11,322
Jet ... — 38 515| 1,384 | 1,635 994 558 473
Allison Division
General Motors
282 vieinen. — — 242 604 576 22 = —
Continental
205 ;5550 0e wra 87 145 77 16 56 46 51 45
246 ......... 22 24 15 23 20 16 8 5
252 i s mws s 627 879 829 1,348 840 828 826 773
253 ......... 1,736 811 | 1,734 953 | 1,252 987 | 1,104 | 1,210
267 ......... 433 31 36 36 9 12 12 8
273 ..., 2,524 | 2,733 | 2,181 2,816 | 3,207 850 | 1,006 902
298 ......... — —_— — 713 469 86 78 21
FB-L, 515 505 5.6 0 — — — — — 1,888 | 1,974 | 1,595
3E-3 ........ — — —_ —_ — 322 140 133
E-1CE ...... e e — —_ — — —_ 394
E-5CE ...... — = — — — — — 271
Other ....... 20 24 23 8 20 70 43 52
General Electric
306 ......... T = — = — 70 15 —
308 ......... — = 18 90 212 — — —
1E5 ........ — — — e 66 185 25 —
J79-11A == i = = == 69 43 12
CJ805-3 ...... — = = = — — e 1
CJ805-23 .. ... = — — = — — 1
Lycoming
223 wswsnsns 7 8 2 8| 111 | 1,241 289 264
228 inisisin. — — — — — 12 7 206
229 ......... 132 44 95 113 80 17 17 13
274 onn... 3,011| 2,631| 2,023| 2,021| 1,452| 1,128 | 1,248 | 1,578
275 v, 909 849 419 308 271 122 142 169
AT i svaons s — s A = — 11 5 3
286 ......... 2 250 768 | 1,044 701 218 | 1,080 | 1,508
284 ......... P~ — — 247 294 718 95 —
212 15 S — 123 561 906 | 1,247 728 | 1,194 2,070
304 ......... — — — — 115 — —_ —
i 1 ) — — —_ — 233 -— — —
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AIJRCRAFT PRODUCTION

Civin AIRCRAFT ENGINE PropucrioN—Continued

1956 To DATE

Manufacturer

and Engine 1956 | 1957 | 1958 | 1959 | 1960 | 1961 | 1962 | 1963
Designation®

Lycoming—Cont.
1E4 ........ — = — — —| 122 162 —
1B7 ........ — — —_ — — 90 286
1B10 wevuens — — — — — — 60 —
1E11 ....... — — — — — 65 36 —
Other ....... 443 315 167 53 107 — — 6

Pratt & Whitney

Aireraft

230 asiniien 21 5 6 1 — — — —
231, 264 ..... 316 456 315 3 6 — — =
290 ......... — 35 232 275 172 145 21 5
291 civinsam. — 3 23 410 523 46 — _
1E8 ........ — — — — 63| 357 406 9251
1E9 c.iviweas — — — — 23 97 44 38
XTF10 ..... — — — — — 3 1 =
JT8D ....... — — — — — — 3 165
Other ....... — — — 5 — — — —

Wright Aero-

nautical

243 i, — 68 51 6 — 6 - -
259 ......... 23 157 129 202 34 49 58 92
272 ... ..., 315 323 22 — — —_— — =
287 ...l 576 910 283 26 — — — -
289 civiwsiin — — — 24 — 1 — 4
Other ....... — — — — — 36 — —

a Type certificate number.
Source: Aerospace Industries Association, company reports.
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Military expenditures for guided missile systems reached a poak.and
turneq downward in 1963 as most of the strategic missiles in the nation’s
deterrent force became operational.

The Department of Defense, which reported missile procurement
Sbending at, $3.8 billion in fiscal year 1963, estimated that expenditures
would total $3.5 billion in F'Y 1964 and nearly $3.3 billion in FY 1965.

In the strategic missile arca, plans were under way for phaseout of
Atlas Dg in FY 1965 and of Atlas E’s and Titan I's later. The first
600 Minutemen T’s were due to be in place by June 1964 and the figure
Was scheduled to reach 800 by June 1965. With approval of the Defense

epartment budeet for FY 1965, 200 Minuteman II’s were in the pro-
Curement, progra‘;n, with first deliveries of the advanced Minuteman IT
Programmed for 1966. The Minuteman IT will provide the Air Force
With increaged range or payload, a smaller circular error of probabili.ty,
greater flexibility in choosing pre-assigned targets, the capability of being
launcheq by radio from an aireraft and a hardened power supply to pro-
44
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MISSILE PROGRAMS

vide better survivability after an attack. Ultimately, the I model will be
replaced by the Minuteman II.

The Polaris program continued, with all 41 of the ballistic-missile-
firing submarines, capable of launching 656 missiles, due to be on station
by June 1967. The first five subs carry the 1200-nautical-mile A-1 Polaris,
the 6th through 18th fire the 1500-nautical-mile A-2 and the rest, the

RockETS AND MiISSILES IN DEVELOPMENT OR PRODUCTION

Propulsion
Systems Guidance
Project Service Contractor Mfr. Type Mfr. Status
SURFACE-TO-AIR
Bomarc-A USAF Boeing Aerojet & Ramjet IBM & Operational
Marquardt Westinghouse
Bomarc-B USAF Boeing Marquardt & | Ramjet IBM, West- | Operational
Thiokol inghouse &
Kearfott
Hawk Army Raytheon Aerojet Solid Raytheon Operational
Mauler Army General » Lockheed Solid Hughes Development
Dynamics
Nike-Ajax Army Western Thiokol Solid & Western Operational
Electric Liquid Electric (Phasing Out)
Nike-Hercules| Army Western Hercules Solid Western Operational
Electric Powder & Electric
Thiokol
Nike-Zeus Army Western Thiokol & Solid Bell Tele- Improved
. Electric Lockheed phone Labs. | Development
Nike-X Army Western Thiokol & Solid Bell Tele- Development
Electric Lockheed phone Labs.
Redeye Army General Atlantic Solid Philco Development
) Dynamics Research
Sprint Army Martin Study
Talos Navy Bendix Bendix & Ramjet Sperry Operational
McDonnell
Tartar Navy General Aerojet Solid Raytheon Operational
. Dynamics .
Terrier & Navy General Allegany Solid General Operational
Advanced Dynamics | Ballistic Lab. Dynamics
Terrier 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 & Study
Dynamics | Hughes
Sidewinder USAF-Navy | Philco & Navy Pro- Solid Philco & Operational
1-C Motorola pellant Plant General
Electric
Sparrow 111 Navy Raytheon Aerojet Solid Raytheon Operational

(Continued on next page)

45




AEROSPACE FACTS AND FIGURES, 1964

‘RockETs Axp MISSILES IN DEVELOPMENT OR PRODUCTION—( 'ontinued

Propulsion
Systems Guidance
Project Service Contractor Mfr. Type Mir.
SURFACE-TO-SURFACE
Atlas USAF General No. American | Liquid GE & Amer-
Dynamics ican Bosch
Arma
Corporal Army Firestone Ryan Liquid Gilfillian
Tire & Rubber .
Davy Crockett| Army Army Weap- Solid
ons Cmd. .
Honest John | Army Douglas & Hercules Solid Unguided
Emerson Powder
Electric
Jupiter USAF Chrysler No. American | Liquid Ford
Corp. Instrument
Little John Army Emerson Hercules Solid Unguided
Electric Powder .
Lacrosse Army Martin Thiokol Solid rleangn &
Lance Army Chrysler & Solid
Ling-Temco-
Vought
Mace A-B USAF Martin Thiokol & Solid & Goodyear &
General Turbojet | General
Motors MOtOfS
Matador USAF Martin Allison Turbojet | AC Sparkplug
& Goodyear
MMRBM USAF Hughes & | Thiokol Solid General
) Northrop Precision
Minuteman USAF Boeing Thiokol & Solid No. American
] Aerojet :
Pershing Army Martin Thiokol Solid Bendix
TowW Army Hughes Solid
Redstone Army (éhrysler No. American | Liquid Sperry
orp.
Regulus | Navy Ling-Temco- | Allison & Turbojet & | Sperry
Vought Aerojet Solid
LASV USAF Ling-Temco- | Marquardt Nuclear
Vought Ramjet
Sergeant Army Sperry Thiokol Solid Sperry
Shillelagh Army Ford/Aero- | Amco Chem- | Solid
nutronics ical & Pica-
T - Dol tinnx Arsenal Liauid
hor ouglas 0. American iqui C Sparkplu
Titan | USAF Martin Aerojet Liguid ﬁe” p]'e|e[3 R
& phone &
. er
Titan Il USAF Martin Aerojet Liquid G%nerryal
. Motors
Polaris Navy Lockheed Aerojet Solid General
Electric,
Hughes & MIT
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Status
Operational

Operational
(Phasing Out)
Operational

Operational
(Phasing Out)

Operational
(Phasing Out)
Operational
(Phasing Out)
Operational
(Phasing Out)
Study

Operational

Operational
(Phasing Out)
Development

Operational

Operational
Development
Operational
(Phasing Out)
Operational
(Phasing Out)
Evaluation

Operational
Development

Operational
Operational

Operational

Operational



MISSILE PROGRAMS

RockETs AND MISSILES 1IN DEVELOPMENT OR PRODUCTION—Continued

Propulsion
Systems Guidance
Project Service l Contractor Mfr. Type Mfr. Status
AIR-TO-SURFACE
Bullpup Navy-USAF | Martin Thiokol Solid Maxson Operational
Electronics
Hound Dog USAF North Pratt & Turbojet No. American | Operational
American Whitney
Shrike Navy Naval Ord- Solid Texas Development
nance Test Instruments
Station
Zuni Navy Naval Ord- — Solid Unguided Operational
nance Test
Quail USAF McDonnell General Turbojet Guidance Operational
Electric Technology,
Inc.
SURFACE-TO-UNDERWATER
Alpha Navy In-House — Solid — Operational
Asroc Navy Minneapolis- | Minneapolis- Solid General Operational
Honeywell Honeywell, Precision
UNDERWATER-TO-UNDERWATER
Subroc Navy Goodyear Thiokol Solid General Operational
Precision
Source: Aerospace Industries Association, based on latest available information.

2500-nautical-mile A-3. All of the A-1 submarines will be retrofitted with
the A-3, but the Defense Department has deferred a decision on replacing
the A-2 with the A-3 for several years.

In the surface-to-air category, the Nike-Iercules system is destined
to remain intact. The 195 Bomare A’s, with a 200-mile range, will be
phased out in Y 1965 and the 188 Bomare B’s, with a 400-mile range,
will be deployed at six bases. Research and tests are continuing on the
Nike-Zeus and Nike-X anti-missile missile systems, including the high-
acceleration Sprint missile, but production plans for the anti-ICBM’s
have not been finalized.

Deliveries have started on the man-carried Redeye anti-aircraft mis-
sile. The Pershing tactical surface-to-surface ballistic missile continues
in production but the F'Y 1965 budget entails no further procurements of
the TTawk and Hercules surface-to-air weapons. Final purchases of the
Honest John rocket will be made with FY 1965 money and first orders
are being placed for the Shillelagh anti-tank weapon and the Lance,
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AEROSPACE FACTS AND FIGURES, 1964

SALES AND BACKLOG REPORTED BY MANUFACTURERS OF MISSILE
SYSTEMS AND PARTS
1961 to Date
(Millions of Dollars)

Missile Systems and Parts
Year
Net Sales Backlog
During Year December 31
1961 $3,628 $2,873
1962 3,699 2,139
1963 3,313 2,114

Nore: Based on data from 67 companies engaged in the manufacture of aerospace products.
Data exclude sales of propulsion units for military missiles.

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

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

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

a) Further improvements to existing ship-to-air missile systems.

b) A new standard missile to replace Tartar and Terrier.

¢) Development of a completely new surface-to-air fleet mlssﬂe Sys-

tem.

The Navy has also scheduled follow-on purchases of the Sidewinder
I-C air-to-air and the Bullpup B air-to-surface missiles in FY 1965 as
well as the anti-sub Subroc. The Phoenix air-to-air missile, destined to
be carried by the I-111 (TFX) fighter, will be ordered to phase in with
F-111 deliveries. First production orders for the TFX come in FY 1965.
Sadeye and Gladeye weapon dispensers and Snakeye T 500-pound
bombs are all in the Navy’s 1965 procurement program.

The Air Force will continue its Mace A and Mace B tactical missile
squadrons in Burope and Okinawa, but development work will be con-
tinued on a longer-range tactical weapon, the mobile medium range
ballistic missile (MMRBM) to fill the gap between the 400-mile Army
Pershing and the ocean-spanning TCBM’s. Air Force missile orders in
FY 1965 include Bullpup B and Bullpup trainer missiles, Snakeyes,
Shrike anti-radar missiles and follow-on contracts for the Sparrow TTI
air-to-air missile.

New missiles still in the research and development stage are the Army
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MISSILE PROGRAMS

TOW anti-tank weapon, an improved Shillelagh, an air defense system
to replace Nike-Ilercules and Hawk and the Mauler forward area air-
defense system. The Navy is evolving a quick reaction anti-submarine
warfare weapon with a longer range than the existing Asroc and
Walleye, a free-fall bomb to be launched against tactical targets by attack
aireraft.

Major strategic missiles being studied are the Minuteman IT and
MMRBM by the Air Force and an improved Navy Polaris beyond the
A-3.

SALES AND BACKLOG REPORTED BY MANUFACTURERS OF MILITARY ENGINES AND
PropruLsion UNI1TS FOR MISSILES AND SPACE VEHICLES
1961 to Date
(Millions of Dollars)

Year Net Sales During Year Backlog as of Dee. 31
1961 \ $ T84 $367
1962 ‘ 1,060 494
1963 1,153 708

Nore: 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

5 ehicle systems. X
SpuSc(;:u;',ce: Bureau of the Census, “Current Industrial Reports, Series M37D” (Quarterly).




AEROSPACE FACTS AND FIGURES, 1964

SALES AND BACKLOG REPORTED BY MANUFACTURERS OF MISSILE
SYSTEMS AND PARTS
1961 to Date
(Millions of Dollars)

Missile Systems and Parts
Year
Net Sales Backlog
During Year December 31
1961 $3,628 $2,873
1962 3,699 2,139
1963 3,313 2,114

Nore: Based on data from 67 companies engaged in the manufacture of aerospace products.
Data exclude sales of propulsion units for military missiles.

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

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

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

a) Further improvements to existing ship-to-air missile systems.

b) A new standard missile to replace Tartar and Terrier.

¢) Development of a completely new surface-to-air fleet missile sys-

tem. '

The Navy has also scheduled follow-on purchases of the Sidewinder
I-C air-to-air and the Bullpup B air-to-surface missiles in FY 1965 as
well as the anti-sub Subroc. The Phoenix air-to-air missile, destined to
be carried by the F-111 (TFX) fighter, will be ordered to phase in with
I-111 deliveries. First production orders for the TEX come in 'Y 1965.
Sadeye and (ladeye weapon dispensers and Snakeye T 500-pound
bombs are all in the Navy’s 1965 procurement program.

The Air Force will continue its Mace A and Mace B tactical missile
squadrons in Europe and Okinawa, but development work will be con-
tinued on a longer-range tactical weapon, the mobile medium range
ballistic missile (MMRBM) to fill the gap between the 400-mile Army
Pershing and the ocean-spanning TCBM’s. Air Force missile orders in
FY 1965 include Bullpup B and Bullpup trainer missiles, Snakeyes,
Shrike anti-radar missiles and follow-on contracts for the Sparrow TIT
air-to-air missile.

New missiles still in the research and development stage are the Army
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TOW anti-tank weapon, an improved Shillelagh, an air defense system
to replace Nike-Hercules and Hawk and the Mauler forward area air-
defense system. The Navy is evolving a quick reaction anti-submarine
warfare weapon with a longer range than the existing Asroc and
~\'\7alleye, a free-fall bomb to be launched against tactical targets by attack
aireraft,

Major strategic missiles being studied are the Minuteman II and
?&IMRBM by the Air Force and an improved Navy Polaris beyond the
A-3.

SALES AND BACKLOG REPORTED BY MANUFACTURERS OF MILITARY ENGINES AND
Propursion UNITS FOR MISSILES AND SPACE VEHICLES
1961 to Date
(Millions of Dollars)

Year Net Sales During Year Backlog as of Dee. 31
1961 $ 784 $367
1962 1,060 494
1963 1,153 708

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 vehicle systems,
Source: Bureau of the Census, “Current Industrial Reports, Series M37D” (Quarterly).
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SALES AND BACKLOG REPORTED BY MANUFACTURERS OF MISSILE
SYSTEMS AND PARTS
1961 to Date
(Millions of Dollars)

Missile Systems and Parts
Year
Net Sales Backlog
During Year December 31
1961 $3,628 $2,873
1962 3,699 2,139
1963 3,313 2,114

NoTE: Based on data from 67 companies engaged in the manufacture of aerospace products.
Data exclude sales of propulsion units for military missiles.

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

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

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

a) Further improvements to existing ship-to-air missile systems.

b) A new standard missile to replace Tartar and Terrier.

¢) Development of a completely new surface-to-air fleet missile sys-

tem. '

The Navy has also scheduled follow-on purchases of the Sidewinder
I-C air-to-air and the Bullpup B air-to-surface missiles in FY 1965 as
well as the anti-sub Subroc. The Phoenix air-to-air missile, destined to
be carried by the F-111 (TFX) fichter, will be ordered to phase in with
F-111 deliveries. First production orders for the TFX come in FY 1965
Sadeye and Gladeye weapon dispensers and Snakeye I 500-pound
bombs are all in the Navy’s 1965 procurement program.

The Air Force will continue its Mace A and Mace B tactical missile
squadrons in Europe and Okinawa, but development work will be con-
tinued on a longer-range tactical weapon, the mobile medium range
ballistic missile (MMRBM) to fill the gap between the 400-mile Army
Pershing and the ocean-spanning TCBM’s. Air Force missile orders in
FY 1965 include Bullpup B and Bullpup trainer missiles, Snakeyes,
Shrike anti-radar missiles and follow-on contracts for the Sparrow ITT
air-to-air missile.

New missiles still in the research and development stage are the Army
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TOW anti-tank weapon, an improved Shillelagh, an air defense system
to replace Nike-Hercules and Hawlk and the Mauler forward area air-
defense system. The Navy is evolving a quick reaction anti-submarine
warfare weapon with a longer range than the existing Asroc and
Walleye, a free-fall bomb to be launched against tactical targets by attack
aircraft. ‘

Major strategic missiles being studied are the Minuteman II and
MMRBM by the Air Force and an improved Navy Polaris beyond the
A-3.

SALES AND BACKLOG REPORTED BY MANUFACTURERS OF MILITARY ENGINES AND
Prorursion UNITS ForR MISSILES AND SPACE VEHICLES
1961 to Date
(Millions of Dollars)

Year Net Sales During Year Backlog as of Dec. 31
1961 $ 784 $367
1962 * 1,060 494
1963 1,153 708

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 vehicle systems.
Source: Bureau of the Census, ‘“Current Industrial Reports, Series M37D" (Quarterly).
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DEPARTMENT OF DEFENSE
EXPENDITURES FOR GUIDED MISSILE PROCUREMENT, BY AGENCY
Tiscal Years 1951 to Date
(Millions of Dollars)

Year Ending Joms
June 30 DEFENSE Air Foree Navy Army
DEPARTMENT
1951 $ 21 $ 16 $ 5 —
1952 169 66 56 $ 46
1953 245 N.A. N.A. N.A.
1954 417 N.A. N.A. N.A.
1955 604 N.A. N.A. N.A.
1956 1,005 N.A. N.A. N.A.
1957 1,855 N.A. N.A. N.A.
1958 2,434 N.A. N.A. N.A.
1959 3,337 N.A. N.A. N.A.
1960 3,027 2,021 423 583
1961 2,972 1,922 493 557
1962 3,442 2,385 593 464
1963 3,817 2,676 718 423
1964° 3,506 2,118 857 531
1965° 3,285 2,050 852 383
E Estimate,

Source: Department of Defense, Directorate for Security Review.

INTERCONTINENTAL BALLISTICS MISSILES PRODUCED FOR THE AIR FORCE
1961 to Date

Weapons Systems Intercontinental
Year in Aecquisition Ballistic Missileg
December 31 Delivered
1961 4 111
1962 4 186
1963 9 486

Source: Air Force Systems Command, 1963 Annual Report.
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Fabrication of hardware for the nation’s space programs continued
to inerease as a percentage of the overall effort of the aerospace industry,
yy the various Government agencies rose signifi-

as space expenditures b
cantly in fiscal year 1964. Early estimates indicated additional increases

in fiscal year 1965.
Federal budget estimates released early in 1964 showed that space
expenditures for FY 1064 were expected to top the $6 billion level.
This represents a major increase over 1963 expenditures of $4.1 billion.
The bulk of the increase was to come in the National Aeronauties and
Space Administration budget, which contemplated expenditures of $4.4
billion in FY 1964, as opposed to $2.6 billion in the preceding yeasr.
There was also expected to be an inerease in Department of Defense
space funding, from $1.4 billion in 'Y 1963 to $1.6 in FY 1964. Slight
increases were indicated for the other agencies involved in space research
—the Atomic BEnergy Commission, the U.S. Weather Bureau (Depart-

ment of Commerce) and the National Science Foundation.
At publication deadline, final FY 1965 budgets for space programs
ary estimates supplied by the Bureau

had not been approved. Prelimin
of the Budget called for an increase in space expenditures of slightly less
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SPACECRAFT 1IN ORrBIT AS oF 31 DECEMBER 1963

‘ Earth Solar

Country Lo Orhit Orbit
ToraL ) s1 9
United States . ... 80 75 5
USSR eevnnonn 9 5 4
Canads s o s s wwe 1 1 -

Source: National Aeronautics and Space Administration, “Satellite Situation Report.”

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

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

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

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

EXPLORER. NASA continued to gain data from this serieg of scien-
tific satellites with launches of Explorer 18 (November 27, 1963) and

Explorer 19 (December 19, 1963). Explorer 18, also known ag the Inter-
planetary Monitoring Platform, was designed to investigate the earth’s
magnetic field and to determine the effect of solar winds and cosmic
rays on the magnetosphere. Explorer 19 involved launch of a large

inflatable sphere and measurements of high altitude aiv density

and
drag.

RELAY. The second Relay satellite was successfully launched Janu-
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ary 21, 1964. Relay is a 172-pound, octagon-shaped active-repeater com-
munications satellite.

ECHO. A 135-foot diameter “1'igidizod” balloon, Echo 2 is a com-
munications satellite of the passive, or “bounce,” variety, in which the
balloon serves as an in- -space reflector for sending signals from one point
on earth to another. It was launched January 25, 1964.

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

FIRE. The first Project Fire spacecraft was launched on a 5,200-mile
suborbital flight from Cape Kennedy to Ascension Island on April 14,
1964. Project Fire is a study of temperatures and other conditions
Occurring when a spacecraft re-enters the atmosphere at speeds of 25,000
mileg per hour, the approximate speed of a vehicle re-entering after a
lunar voyage. The 200- -pound Fire spacecraft made a successful 32-minute
flight and relayed to earth more than 100,000 measurements during its

brief re-entry.

MILITARY PROGRAMS.
Unmanned payloads at the m’re of about one per week, in tests aimed at
development of observation, early warning, inspection, detection and
Other spacecraft. Most of the payloads were classified. Among the un-

Tho military services continued to launch

CHRONOLOGY OF MANNED SPACE FLIGHTS

Launch Date Project Pilot Nation | Duration
Suborbital
USA 302 miles

May 5, 1961 | Mercury-Redstone 3 | Alan Shepard

July 21 1961 | Mercury-Redstone 4 | Virgil Grissom USA 303 miles

Orbital
—_—

April 12, 1961
Aug 6, 1961 Vostok 2

Vostok 1 Yuri Gagarin USSR | One Or}?it
Gherman Titov USSR |17 Orbits
USA 3 Orbits

Fep 20 1962 | Mercury-Atlas 6 John Glenn

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

Source: National Aeronautics and Space Administration.
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classified launches were the Vela Hotel satellite designed for detection
of nuclear blasts in space (two of the 500-pound spacecraft were launched
October 17, 1963) and the SECOR geodetic satellite, launched January
19, 1964.

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

" NEW PROGRAMS. Late in 1963, the Department of Defense initi-
ated a new man-in-space program. Called MOL (Manned Orbiting Labo-
ratory), it is designed for long-duration military experiments. The space-
craft, to be launched by a Titan III-C booster, will consist of a modified

Gemini B capsule plus a large laboratory canister. It was tentatively
scheduled for first launch in 1967.
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UNITED STATES SPACE LAUNCHINGS
1957 through 1963

Earth Satellite Escape Payload
Year Attempts Attempts
Success Failure Success Failure
1957 - 1 = -
1958 5 S = 4
1959 9 9 1 2
1960 16 12 1 2
1961 35 12 % 2
1962 54 12 4 1
1963 60 11 — =
ToraAL 179 65 6 11

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

orbit. N
ouncil, “Report to the Congress from the President

Source: National Aeronautics and Space C
¢s and Space Activities, 1963.”

of the United States, United States Aeronauti

New unmanned projects initiated by NASA during the year include:

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

Meteoroid Detection Satellite, a 3,400-pound spacecraft for investi-
oation of meteoroid frequency, size, energy and hazard potential. Two
such spacecraft will be orbited, the first late in 1964.

Advanced Technology Satellite, a 600-pound spacecraft designed to
test communications and meteorological systems in synchronous orbit.
Five launches are planned, the first in 1966.

Lunar Orbiter, an 800-pound spacecraft to orbit the moon and take
high-resolution photographs as a preliminary to a manned lunar landing.
Ten flights are scheduled, beginning in 1966.
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CHRONOLOGY OF MAJor UxiTED STATES SPACE LAUNCHINGS
1961 to March 1964

Date
I
1961

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

May 24
June 30
July 12
July 21

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

Nov 18
Nov 29

1962

Jan 15
Jan 26
Feb 8
Feb 20

Mar 1
Mar 7
Mar 29
April 23
April 25

Designation

Purpose

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

Explorer
Explorer
Tiros ITI
Liberty Bell 7

Explorer XIT
Ranger T
Explorer XIIT
Mercury

P-21 Probe
Saturn
Mercury
Ranger IT
Mercury

Echo (test)
Ranger IIT
Tiros IV
Friendship 7

Re-entry
0SO T
P-21A Probe
Ranger TV
Saturn

Suborbital Mercury test
Scientifie earth satellite
Suborbital Mercury test
Scientific earth satellite
Suborbital Mercury test
Vehicle test for Mercury flight
Scientific satellite-prohe

Orbital Mercury test

Scientific earth satellite
Suborbital Mercury test
Suborbital manned Mercury flight;
Shepard flight

Scientific earth satellite
Scientific earth satellite
Meteorological earth satellite
Suborbital manned Mercury flight;
Grissom flight

Scientifie earth satellite
Scientifie lunar probe

Scientific earth satellite

Orbital Mercury test

Scientific geoprobe

Launch vehicle test

Orbital Mercury network check
Scientific lunar probe

Orbital Mercury test

Suborbital communications test
Scientific lunar probe
Meteorological earth satellite
Orbital manned Mercury flight;
Glenn flight, 3 orbits

28,000 ft/sec re-entry test
Scientific earth satellite
Scientific geoprobe

Scientific lunar lander

Launch vehicle test
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('HRONOLOGY OF MaJor UNITED STATES SPACE
LauNcHINGS—Continued
1961 to March 1964

April 26 Ariel T

May 8 Centaur

May 24 Aurora 7

June 19 Tiros V

July 10 Telstar I

July 18 Echo (test)

July 22 Mariner I

Aug 27 Mariner IT

Aug 31 Re-entry

Sept 18 Tiros VI

Sept 28 Alouette

Oct 2 Explorer XIV

Oct 3 Sigma 7

Oct 18 Ranger V

Oct 27 Explorer XV

Nov 16 Saturn

Dee 13 Relay

Dec 16 Explorer XVI

1963

Feb 14 Syncom

Mar 28 Saturn

April 2 Explorer XVII

May 7 Telstar II

May 15 Faith 7

June 19 Tiros VII

June 27 Radiation
Monitor

July 26 Syneom IT

Nov 27 Explorer XVIIT

Nov 27 Centaur IT

Dec 19 Explorer XIX

Dee 21 Tiros VIII

1964

Jan 21 Relay II

Jan 25 Echo II

Jan 29 Saturn

Jan 30 Ranger VI

Mar 27 Ariel II

|
|

U. S./U. K. scientific earth satellite
Launch vehicle test

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

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

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

Communications earth satellite
Launch vehicle test
Atmospherie structure satellite
Communications

Orbital manned Mercury flight;
Cooper flight, 22 orbits
Meteorologieal earth satellite
Atmospherie structure satellite

Communications earth satellite
Scientific satellite

Launch vehicle testing
Scientific earth satellite
‘Weather satellite

Communications earth satellite
Communications earth satellite
Launch vehicle testing

Scientific Lunar Probe

U.S./U.K. Scientific Earth Satellite

NoTE: This chronology of major NASA space programs includes the successful, partially sue-
cessful, and unsuccessful launchings of all vehicles larger than sounding rockets. It does not
include military space programs, or launchings by the military ‘“‘under NASA direction.”

Source: National Aeronautics and Space Administration.

I
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EXPENDITURES FOR SPACE ACTIVITIES
Fiseal Years, 1955 to Date
(Millions of Dollars)

s
Year A]; fmona} Department
) ronautics
Ending TorAL as of Other
and Space
June 30 Administration® Defense
1955 $ 75 $ T4 $ 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 4114 2,552 1,368 194
1964° 6,221 4,400 1,583 238
1965" 6,782 4,990 1,548 244

NoTE: Most of the activities of the National Aeronautics and Space Administration are classified
as Research and Development. See chapter on Research and Development for additional tables.
E Estimate.

@ Includes amounts for aircraft technology, amounting to $45-50 million per year in 1963 and
thereafter.
Source: Bureau of the Budget.

SALES AND BACKLOG REPORTED BY MANUFACTURERS OF SPACE VEHICLE SYSTEMS,
1961 to Date
(Millions of Dollars)

Net Sales During Year Backlog, December 31
Year
Non- Non-
Toran Military® | military ToTAL 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

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

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

For sales and backlog
of military engines and propulsion units, see chapter on missiles and rockets.
Source: Bureau of the Census, “‘Current Industrial Reports, Series M37D" (Quarterly).
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The trend toward increased emphasis on research and development
in aerospace manufacturing activities continued during 1963-64. No
longer a prelude to production of an item, research and development is
Now an integral part of systems fabrication, starting in the “thinking”
Stage and following through the various stages until the end product is
in service with the using agency.

Aerospace firms again expanded company-financed R&D work but,
as in previous years, the bulk of the effort went into Government-spon-
sored projects. Since companies engaged in aerospace work handle most
of the Government R&D program under contract, an indication of the
Mmagnitude of the industry’s effort is found in Government R&D funding
data,
Bureau of the Budget estimates for the fiseal year 1964 show a sharp
increase over fiscal 1963 in overall Federal R&D expenditures. Total
anticipated expenditures of $14.88 billion in FY 1964 represent an
increase of $2.9 billion.

As in previous years, R&D programs for the Department of Defense
accounted for the major portion of the expenditures. DOD spending
was expected to reach $7.45 billion, an increase of approximately $600,-
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000,000 over FY 1963. Expenditures by the National Aeronauties and
Space Administration rose even more sharply, by $1.85 billion to an
anticipated F'Y 1964 level of $4.4 billion. Atomic Energy Commission
spending was expected to inerease by almost $200,000,000, to $1.54
billion.

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

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

Planned DOD spending in FY 1965 totals $7.1 billion. The types of
projects involved are broken down into four major categories:

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

National
Year Department | Aeronautics| Atomic
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
1955 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 4,183 145 877 598
1960 7,738 5,654 401 986 697
1961 9,278 6,618 744 1,111 805
1962 10,373 6,812 1,257 1,283 1,021
1963 11,983 6,349 2,652 1,335 1,247
1964 14,883 7,450 4,400 1,543 1,490
1965® 15,287 107|499 1,557 1,633

Nore: 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 Al
Ending of Tovs 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 1,355 201
1964° 6,943 3,623 1,487 1,373 460
1965" 6,580 3,237 1,458 1,365 520

Nore: For RDT&E expenditures for aireraft, missiles and astronautics only, see page 62.
N.A.—Not available.

B Estimate.
@ Adjusted to make data comparable to current appropriation structure. Does not include

RDT&E expenditures from other appropriations.
Sources: Department of Commerce, Bureau of the Census, ‘‘Census of Manufactures.”

“The Budget of the United States Government'” (Annually).

Research. Described by Secretary MeNamara as “the realm of ideas
and theory from which advanced devices and inventions eventually
emerge,” this category involves both basic and applied research in such
fields as the physical and environmental seiences, mathematies, psychol-
ogy, sociology, biology and medical sciences.

Exploratory Developments. This category includes research toward
solution of military problems short of actual “hardware” development.
Examples include: Army, studies toward new propulsion systems for
aireraft, applied research in rocket propellants and improved arms and
armor defeating projectiles; Navy, detection of underwater, surface and
air targets, communications, missile propellants, guidance syste.ms and
countermeasures; Air Force, space-related studies, new propulsion sys-
tems for hypersonic aireraft, V/STOL aireraft, laminar flow control, new
materials and structures, techniques related to reconnaissance, communi-
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cations and command and control; Advanced Research Projects Agency,
studies of ballistic missile flicht phenomena and studies of R&D support
for remote area conflict.

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

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

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

DEPARTMENT OF DEFENSE
EXPENDITURES FOR RESEARCH, DEVELOPMENT, TEST AND
EvaLuaTioN, BY FUNCTIONS
Fiscal Years, 1960 to Date
(Millions of Dollars)

Torar, AEROSPACE
Year Ary

Ending RDT&E Other
June30 | FoNc- | mory || Aireraft | Missiles | Asto-

TION'S 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 2,777 749 2,169
1963 6,376 3,731 544 2,241 946 2,645
1964” 6,943 4,402 860 2,182 1,360 2,541
1965° 6,580 3,361 878 1,878 1,105 2,719
© Fstimate.
Source: Department of Defense, Report FAD 475, 21 January 1964.
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AND THE AEROSPACE INDUSTRY

INDUSTRIAL RESEARCH AND DEVELOPMENT, ALL INDUSTRIES

1956 T0 DATE
(Millions of Dollars)
AEROSPACE*®
Torar,
Year RESEARCH AND Federal
DEVELOPMENT Total Government Company

Funids Funds
1956 $ 6,598 $2,182 N.A. N.A.
1957 7,725 2,627 $2,266 $361
1958 8,363 2,662 2,276 386
1959 9,609 3,174 2,769 405
1960 10,507 3,631 3,180 451
1961 10,872 3,957 3,537 420
1962 11,560 4,199 3,787 412

N.A.—Not available. .
¢ Includes companies primarily engaged in the manufacture of aircraft and parts, SIC 372,

and the manufacture of ordnance and accessories, including complete missiles and space vehi-
cles, SIC 19. Does not include companies norm \II) en"ugul in the manufacture of electronics

or instruments. .
Source: National Science Foundation.

physical Observatory and Orbiting Astronomical Observatory), the
Mariner Mars probe, continuing work on communications and weather
satellites, and the Saturn family of launch vehicles. Details of other
NASA programs and military space programs are contained in Chapter
VIII.
The aerospace-related portion of the Atomic Energy Commission’s
R&D program (anticipated expenditures of $1.56 billion in FY 1965)
includes several types of SNAP (System for Nuclear Auxiliary Power)
generators and reactors for electrical power, the Kiwi series of reactors
for space launch vehicle propulsion, and the Tory 2C reactor for missile

propulsion.
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INDUSTRIAL RESEARCH AND DEVELOPMENT IN AEROSPACE, BY TYPE
oF RESEARCH AND IF'UND SOURCE"
1958 to Date
(Millions of Dollars)

&£ Aﬁ)g,l;ffpiﬁ? ﬁna;;d Basie Resaerch Funds
ToraL
Hoag *:I;Ef(; Federal | Federal |
Total || Govern- om- | Total | Govern- ol
ment pany ment pany
1958 $2,662 $2,636 $2,260 $376 $26 $16 $10
1959 | 3174 || 37142 || 1,755 | 387 32 14 18
1960 3,631 3,569 3,150 419 62 30 32
1961 | 3957 || 3906 | 3510 | 396 51 27 24
1962 4,199 4,130 N.A. N.A. 69 N.A. N.A.

N.A.—Not available.

@ Includes companies primarily engaged in the manufacture of aircraft and parts, SIC Code
372, and the manufacture of ordnance and accessories, including complete missiles and space
vehicles, SIC Code 19.

® Includes all funds for research and development performance except those from the Federal
Government and company-financed research and development contracted to outside organizations
such as educational and non-profit research institutions.

Source: National Science Foundation “Reviews of Data on Research and Development.”




RESEARCH AND DEVELOPMENT

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION,
ExPENDITURES BY BUunGET FUNCTION
Fiscal Years, 1959 to Date
(Millions of Dollars)

Year T Research Construction Adminis-
Ending Ex ?T‘LL and of trative
June 30 RS Development Facilities Operations

1959 $ 145 $ 34 $ 25 $ 87

1960 401 256 54 91

1961 44 487 98 159

1962 1,257 936 114 207

1963 2,552 1,912 225 416

1964° 4,400 3,520 475 40§

1965° 4,990 3,905 520 565

E Estimate.

Source: “The Budget ofthe United States Government” (Annually).

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION, EXPENDITURES BY PRrOGRAM
Fiscal Years, 1963 to Date
(Millions of Dollars)

Year Ending June 30
Program /ml/
1963 1964° 1965
R—
ToraL $2,552 $4,400 $4,990
IR
i 370
Manned space flight ............ 1,533 2,898 3’670
Unmanned investigation in space . 484 645 oF
Meteorology, communications 90 105
and other space applications . .. 454
Space research and technology . . - 272 434 51
Aireraft technology ............ 37 26? 348
Supporting operations .......... 136

s oisi Office
g ; ; ion,
S()l?lsr?é:j-ntlgllaltional Aeronautics and Space Administration, Budget Operations Divis
of Progra.mming, letter of 27 March, 1964.
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Aromic ENERGY COMMISSION
EXPENDITURES FOR RESEARCH AND DEVELOPMENT
1954 To DaTE

(Millions of Dollars)

Conduct of Research and Development Increase
in Re-
Year Special Other |gearch and
Ending | TorAL Nuclear | Reactor | Biology, |Research| Develop-
June 30 Total ||Materials | Devel- | Medicine,| and ment
and opment | Physies | Devel- Plant
Weapons opment,
1954 | $274.3 || $229.5 | $96.0 | $ 70.6 | $ 62.9 $ 448
1955 289.8 253.4 92.1 95.4 65.9 aie 36.4
1956 385.1 335.5 106.4 155.1 74.0 ; 49.6
1957 512.2 419.5 90.1 244.8 84.6 92.7
1958 637.0 516.1 110.6 289.6 115.9 120.9
1959 877.1 699.8 226.0 325.8 143.5 4.4 177.5
1960 986.3 761.7 223.5 361.7 166.8 9.6 224.6
1961 |1,104.1 843.0 240.0 399.9 192.4 10.7 261.1
1962 1,283.4 || 1,029.2 400.6 396.7 217.9 14.0 254.2
1963 1,335.3 || 1,077.8 351.7 462.4 247.9 15.7 257.6
1964° |1,543.1 || 1,236.7 437.9 508.3 268.6 21.9 306.4
1965 |1,556.9 || 1,242.1 420.9 497.9 302.0 21.3 314.8

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

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

Included in the $1.24 billion export figure were $191 million in com-
mercial transports; $26.9 million in general aviation aireraft; about
$3.6 million in power plants; and $9.8 million in helicopters.

Actually, the amount of U. S. aerospace goods and services acquired
by foreign nations during 1963 substantially surpassed the $1.24 billion

figure. The aforementioned Commerce Department’s export statisties

excluded :
1. Aeronautical and space products furnished to foreign government

under the Mutual Defense Assistance Programs.
2. Space equipment supplied to foreign governments by U. S. manu-
facturers under the cognizance of the National Aeronauties and

Space Administration which total $16 million during the 1961-

1963 period.
3. Income acquired by American aerospace companies abroad as a
result of licensing agreements, investments in foreigen manufactur-

ing firms and earnings under technical assistance contraects.
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ATA considers that a total aerospace export figure of $2 billion (in-
cluding military and commercial products) is not totally unrealistic for
1970 and beyond. Estimates made by Defense Department officials con-
cerned with international security affairs indicate that military produects
may account for exports of $1 to $1.5 billion a year between now and
1971.

About 40 per cent of this military export potential would be equip-
ment for ground forces ; some 35 per cent would be for foreign air forces;
and the remaining 25 per cent would be equipment for naval forces.
DOD officials believe that the U. S. aerospace industry can participate
“significantly” in this potential market. The DOD estimate of a foreign
military market totaling $1 to $1.5 billion annually is in addition to

aerospace materiel furnished friendly nations under the various military
ald programs.

U. S. AEroSPACE EXPORTS
1948 to Date
(Millions of Dollars)

Other and
TorAL ades
Year AEro- Trans- Utility Engines ROtfn‘y Security
SPACE ports Wing Tentie.
Probucts B

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 242.4 40.4 2.2 0.3 0.9 198.6
1951 3014 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 54 0.7 4.9 790.4
1954 618.9 93.0 45 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 3.5 3.7 908.2
1957 1,028.0 179.3 131 8.7 11.9 815.0
1958 971.5 146.4 121 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 7.7 814.4
1961 1,208.8 266.4 27.5 44 6.8 903.7
1962 1,435.5 254.9 23.1 45 8.8 1,144.2
1963 1,240.1 191.0 26.9 3.6 9.8 1,008.8

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

ExporTS oF NEW PASSENGER TRANSPORTS

1948 to Date
T 3,000-14,999 1bs | 15,000-29,999 1bs| 30,000 lbs & over
airframe weight | airframe weight | airframe weight
Year
Num-| Value Num-| Value |[Num-| Value |Num-| Value
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 24 51 76.3
1956 | 151 | 132.9 64 4.7 2 8 85 124.4
1957 | 203 179.3 94 7.7 9 6.9 100 164.7
1958 | 127 146.4 36 35 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 7.7 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

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

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

Moreover, ATA believes, the NASA cooperative program with 91
foreign nations and two multi-nation organizations in Europe will in-
evitably result in increasing exports of sounding rockets, payloads, elec-
tronic equipment, communications ground terminals, test facilities, solar
cells, power and telemetry packs and other space hardware. Potential
customers include the 91 nations with whom NASA has working agree-
ments, as well as the Buropean Launcher Development Organization
(ELDO) and the European Space Research Organization (ESRO).

Exporrs or NEw UriLity, PERSONAL, AND L1a1SON PLANES
1948 to Date

ToraL 3-Places or less 4-Places and over
Year
Value Value Value
Number | \fijjions) || NUmber | (pijions) | NUmber | vriions)
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 2.9
1952 815 5.6 551 3.1 264 2.5
1953 776 5.4 370 - 15 406 3.9
1954 529 4.5 223 1.1 306 3.4
1955 749 74 296 1.9 453 556
1956 966 11.0 340 2.5 626 8.5
1957 1,086 131 368 2.5 718 10.6
1958 896 121 268 2.2 628 9.9
1959 1,033 14.5 394 3.6 639 10.9
1960 1.528 23.6 374 3.0 1154 20.6
1961 1,646 275 582 43 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

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



TOTAL U.S. B

¢
$2
Lo

AEROSPACE

EXPORTS AL

$1,240 million $1,240 million




AEROSPACE TACTS AND FIGURES, 1964

ExPorTS OF LIGHT TRANSPORTS AND UTILITY AIRCRAFT BY SELECTED
U. S. MANUFACTURERS
1960 to Date

y = Value
Year Number (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

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

Source: Aerospace Industries Association, company reports.




EXPORTS

1

|

[ Exporrs or LiGHT TRANSPORTS AND UTILITY AIRCRAFT, BY SELECTED
U. S. MANUFACTURERS, BY DESTINATION, 1963

Total and " Value
Destination Number (Thousands of Dollars)

ToTaL 1,579 $35,060.6
Europe ................ 420 11,548.0
Afriea ................. 178 3,374.9
ASI8 semivsmrims s ey 79 2,283.0
Oceania ................ 188 2,689.4
Canada ................ 145 2,510.1
Latin America .......... 509 11,591.3
Not distributed by area. .. 60 1,063.1

NoTe: Data bdsed on exports for Aero Commander, Beech, Cessna, and Piper of new ecivil

aircraft under 20,000 pounds, empty airframe weight.
Source: Aerospace Industries Association, company reports.

MuTUuAL SECURITY PROGRAM, SHIPMENT OF MILITARY AIRCRAFT
1950 To DATE

Year Ending September 30 Total Air Force Navy

1950 251

1951 850 818 288
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
ToTAL® 16,396 14,559 1,837

@ October 6, 1949 to September 30, 1963.
Source: Department of Defense, Directorate for Security Review.
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AEROSPACE FACTS AND FIGURES, 1964

l‘

Exrorrs oF RoTary WiING AIRCRAFT, USED, AND OTHER AIRCRAFT
1948 to Date

Rotary Wing Aircraft Used Aircraft Other
Year
Value Value |Number| Value
Number | yrillions) | NPT | (Millions) (Millions)
1948 47 $1.9 202 T | semaw | memsw
1949 31 1.2 252 Bs | wewem | memen
1950 38 9 262 G 0N apmem | e
1951 28 9 300 O b s | seess
1952 37 1.4 303 1.6 | swmes | swenss
1953 98 49 416 15 | &esw | wmewes
1954 74 4.0 340 2 O
1955 66 4.2 800 37.1 4 0.01
1956 55 3.7 534 22.7 1 0.002
1957 104 11.9 627 43.2 4 0.005
1958 67 9.6 595 35.8 4 4.3
1959 63 8.2 461 20.5 6 2.9
1960 32 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 9.8 356 164 8 0.05
Source: Bureau of the Census, “U, S, Exports of Domestic & Foreign Merchandise, Report
1'T 410" (Monthly),

&
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EXPORTS

U. S. ExporTS OF NEW AIRCRAFT ENGINES® FOR CIVILIAN AIRCRAFT, 1948 T0 DATE

Value (Thousands of

Year | Number ‘ dollars)
1948¢ 660 $326
194906 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
1963 1,292 3,635

6 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).
U. S. AEROSPACE IMPORTS
1955 to Date
(Thousands of Dollars)
. . Aircraft Aireraft
Year Toraw Aireraft Engines Parts, N..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 26,831 4,675 63,784
¢ Aireraft includes new and used airplanes, seaplanes, and amphibians.

b 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.
“u.

Source:

Bureau of the Census,

FT 110" (Monthly).

S.

Imports of Merchandise for Consumption,

Report
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MANPOWER

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

The trend in employment toward fewer production workers and more
scientists, engineers, technicians and administrative personnel is evident
In a statistical analysis prepared by ATA. The study shows that in 1959
total employment was 1,128,000 of which 673,000 were production work-
ers and in 1963 there were 1,253,000 employees of which 653,000 were
production workers. Manufacturers of complete missiles and space vehi-
cles showed an employment increase from 82,000 in 1959 to 179,000 in
1963, but the number of production workers accounted for only 31,000
out of a total increase of 97,000 workers.

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

scientists and engineers in manufacturing industries, of which 194,500
will be in aerospace assignments. '

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

Average hourly earnings of production workers in the aerospace
industry in 1963 increased to $2.85, compared with $2.78 in the previous
year and $2.55 in 1959. Average weekly earnings increased in 1963 to
$117.07 compared with $115.30 in 1962 and $104.03 in 1959.

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

Estiyarep Aerospack ExprroyMexT, Toran AND PropucTioN WORKERS

> 1959 to Date
| Plants Manufacturing Primarily

Youp Toraw Complete Airer _

AEROSPACE Missiles & Aireraft Other

Space & Aerospace
b\ wekiale Parts Produets
ToraL EMPLOYMENT
(thousands) i
i
1959 1,128 82 748 298
1960 1,074 ¢ 107 646 321
1961 1,096 il 141 619 336
1962 1,177 ' 171 635 371
1963 1,253 179 649 425
PropucTioN WORKERS
(thousands) "

1959 673 33 458 182
1960 607 42 377 188
1961 597 54 352 191
1962 619 64 351 205
1963 653 64 356 233

Nore: Components may not add to total due to rounding.

Sources: Aircraft and Parts: Bureau of Labor Statistics ‘“Employment and Earnings"”

(Monthly).
Complete Missiles and Space Vehicles and Other Aerospace Products: Aerospace

Industries Association, based on latest available information.
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EMPLOYMENT AND PAYROLL IN THE AEROSPACE INDUSTRY, 1963
MANUFACTURING
EMPLOYMENT

nillion

14% 94% | $9

Sources: Employment in All Manufacturing, Durable Goods, and Aerospace Industries, Page 14
Estimated Employment and Payroll in the Aerospace Industry, Page 14




MANPOWER

SCIENTISTS AND ENGINEERS, BY QCCUPATION
1960 Employment and Projected 1970 Requirements
(Number in Thousands)

Scientists

Industry Engi-
and Year ToTAL || neers Metal-|Mathe-
Chem- |Physi-| lur- | mati-
Total || ists | ecists | gists | cians | Other

ALL INDUSTRIES

1960 1,157.3|| 822.0] 3353 103.5| 29.9 | 145 | 314 | 156.0

1970 1,954.3||11,374.7| 579.6 || 169.5| 59.3 | 244 | 651 | 261.3
All Manufacturing

1960 613.5|| 472.8| 140.7| 724| 152 | 11.9 | 101 | 311

1970 1,064.9(| 823.8| 241.1|| 1151 31.3 | 19.9 | 225 | 523

AIRCRAET, MISSILES
AND SPACECRAFT
1960 106.3|] 88.3| 18.0 30| 538 14 4.0 3.8
1970 194.5|| 155.6) 38.9 54| 12.6 2.6 | 10.1 8.2

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

AVERAGE HoURLY EARNINGS OoF ProDUCTION WORKERS IN THE
AEROSPACE INDUSTRY
1959 to Date

Plants Manufacturing Primarily
ToraL Compl
Year A EROSPACE M?snsllll)egt&e,‘ Aireraft Other
Space & Aerospace
Vehicles Pal‘ts ProductS
1959 $2.55 $2.61 $2.62 $2.36
1960 2.61 2.69 2.70 2.42
1961 2.69 2.81 2.77 2.52
1962 2.78 2.86 2.87 2.58
1963 2.85 2.94 2.95 2.66

Notg: Average hourly earnings for total aerospace is a weighted average of SIC 192, repre-
senting plants manufacturing complete missile and space vehicles; SIC 372, representing plants
manufacturing aircraft and parts; and SIC 3662, representing plants manufacturing other
aerospace products.

Sources: Bureau of Labor Statistics, “Employment and Earnings’ (Monthly).

Aerospace Industries Association, based on latest available information.
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AVERAGE WEEKLY EARNINGS OF PrODUCTION WORKERS IN THE
AEROSPACE INDUSTRY
1959 to Date

Plants Manufacturing Primarily
Toraw Complete .
Year AEROSPACE Missiles & Aireraft Other
Space & Aerospace
Vekiclas Parts Products
1959 $104.03 $108.05 $106.63 $ 96.76
1960 106.20 110.29 110.43 96.80
1961 110.72 115.49 114.68 102.06
1962 115.30 116.69 119.97 106.30
1963 117.07 120.25 122.43 108.00

NoTe: Average weekly earnings for total aerospace is a weighted average of SIC 192, repre-
senting plants manufacturing complete missile and space vehicles; SIC 372, representing plants

manufacturing aireraft and parts; and SIC 3662, representing plants manufacturing other
aerospace products.

Sources: Bureau of Labor Statistics, “Kmployment and Earnings” (Monthly).
Aerospace Industries Association, based on latest available information.
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EMPLOYMENT IN THE AIRCRAFT AND PARTS INDUSTRY

1939 to Date

(Thousands of Employees)

Monthly Aireraft Other
Average ToTAL Aireraft Engines Aireraft
for the . (Airframes) and Parts and
Year Parts Equipment
1939 63.2 451 11.3 6.8°
1940 148.6 101.8 314 15.4°
1941 3471 234.6 75.3 37.2°
1942 831.7 549.6 192.0 90.1°
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 28.47
1947 239.3 158.5 50.1 30.7°
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 96.17
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 4485 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 3314 199.4 103.9
1963 649.4 334.5 210.7 104.2
1964
Feb. ' 641.6 334.4 205.4 101.8

E Hstimate.

NorEe: 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.

Source: Bureau of Labor Statistics, “Employment and Larnings,” (Monthly).
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AEROSPACE FACTS AND FIGURES, 1964

Propucrion WORKERS IN THE AIRCRAFT AND PARTS INDUSTRY
1939 to Date
(Thousands of Production Workers)

Monthly Aireraft Other
Average Toras Aireraft Engines Aireraft
for the ek (Airframes) and Parts and
Year Parts Equipment
1939 49.6 34.8 9.5 5.37
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 1174 36.5 298"
1948 175.2 117.4 34.9 22.97
1949 196.6 132.2 38.6 25.8"
1950 209.4 140.4 40.8 28.2F
1951 348.4 234.8 66.5 471"
1952 495.4 315.0 105.5 74.97
1953 586.2 346.8 136.1 103.37
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 1321 116.97
1958 499.4 287.6 107.5 104.3
1959 458.0 257 .4
1960 376.8 203.8 lgéé ggi
1962 350.6 175.9 108.7 65.9
1963 355.8 176.1 112.6 67.1
1964 ’
Feh. 358.0 183.6 109.0 65.4
E Tistimate.

Nore: The above figures include substantial missile anq g g i
They do not howe.VEr,u represent total aerospace emplOymentpqggfgnl:flttoimfrjloy']}lept e T
ceding tables in this chapter. o e ‘ , ey e
Source: Bureau of Labor Statistics, “Employment and Earnings (Monthly)
8% $
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AVERAGE HoURLY EARNINGS IN AIRCRAFT AND PARTS PLANTS

1939 to Date

(Includes Overtime Premiums)

Monthly Aircraft Other
Average s Aireraft 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 1571 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
Feb. 3.01 3.00 3.05 2.97

N.A.—Not available.

Source: Bureau of Labor Statistics, “Employment and Earnings,” (Monthly).
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AVERAGE WEEKLY FARNINGS IN AIRCRAFT AND ParTs Praxms

1939 to Date

(Includes Overtime Premiums)

Monthly
Average
for thge TorAL
Year
1939 N.A
1940 N.A
1941 N.A
1942 N.A
1943 N.A
1944 N.A
1945 N.A
1946 | N.A.
1947 $ 54.74
1948 60.97
1949 63.34
1950 68.10
1951 77.96
1952 81.27
1953 83.38
1954 84.66
1955 89.21
1956 95.57
1957 96.35
1958 101.25
1959 106.63
1960 110.43
1961 114.68
1962 119.97
1963 122.43
1964
Feb. 123.11

Aireraft Other
Aireraft Engines Aireraft
(Airframes) and Parts and
Parts Equipment
N.A. $ 36.05 N.A.
N.A. 37.62 N.A.
N.A. 47.78 N.A.
N.A. 58.38 N.A.
N.A. 59.33 N.A.
N.A. 60.75 N.A.
N.A. 57.48 N.A.
N.A. 54.22 N.A.
$ 54.13 54.67 N.A.
60.36 61.52 N.A.
62.85 63.31 N.A.
67.15 69.31 N.A.
75.95 83.07 N.A.
79.85 84.20 N.A.
81.99 84.77 N.A.
85.28 82.62 N.A.
89.84 86.48 N.A.
95.11 94.30 N.A.
95.88 95.65 N.A.
101.66 99.65 $100.53
105.86 108.50 106.34
110.03 112.20 109.30
114.26 116.62 113.40
119.97 120.77 118.72
121.84 123.49 122.67
121.80 124.14 125.33

N.A.—Not available.

Source: Bureau of Labor Statistics, “Employment and Earnings,” (Monthly).
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AVERAGE EMPLOYMENT IN THE AIRCRAFT AND PARTS INDUSTRY
BY GEOGRAPHICAL DIVISION AND SELECTED STATES—1957 10 DATE®

Geographical
Divisions and 1957 1958 1959 1960 1961 1962
,‘ Selected States
TOTAL isssasiines 890,326 | 782,057 | 754,533 | 668,914 | 625,095" | 633,024°
New England ....... 87,496 | 76,592 | 71,462 | 71,313 | 75,346 | 76,762
Massachusetts ..... 9,898 9,161 9,180 8,546 9,493 9,023
Connecticut ....... 75,219 65,037 60,865 61,291 64,012 65,693
Me., N.H., Vt., R.I. 2,379 2,394 1,417 1,476 1,841 2,046
Middle Atlantic ...... 101,039 | 82,728 | 74,201 | 71,554 | 71,321 | 74,476
New York ........ 61,211 | 54,400 | 48,282 | 45,159 | 44,168 | 44,034
New Jersey ....... 24,993 | 16,675 | 15,445| 15,458| 14,946| 16,017
Pennsylvania ..... 14,835 | 11,653 | 10,474 | 10,937 | 12,207 | 14,425
East North Central .. | 131,615 | 103,660 | 94,851 | 77,846 | 69,932 | 70,107
Ohio ............ 69,954 | 58,353 | 60,217| 49,997 | 41,722| 39,893
INAIATR « viaies o 5 pism 31,204 | 25,508 | 22,556 | 18,124| 17,821 18,592
TIHROIS &+ swiwssie + 5 o:sie 17,382 | 10,855 5,271 4,304 4,896 6,100
Mich., Wise. ...... 13,075 8,944 6,807 5,421 5,493 5,522
West North Central ..| 83,501 | 74,867 | 69,306 | 62,197 | 57311 | 60,047
Missouri ......... 32,225 | 31,795 | 30,140 | 27,420| 24,026| 27153
BAn8a8 . uven s ssws 47,861 | 40,710| 37,269 | 33,193| 3L,177| 31,805
Minn., Towa., N.D,,
8.D., Neb. ...... 3,415 2,364 1,888 1,584 2,108 1,089
Soﬂsh Altlaéltic ...... 53,099 | 49,734 | 49380 | 40,616 | 31,072 | 34551
aryland ........ 32,072 | 26,822 16,228 3,668
Del., D.C., Va., 23,820 el
WVa. .ov.n.... 615 590 497 2,523 1,210
N, B0, vuoesss o1l 2,016 ’
Geor.gw, .......... 20,412 22,322 24,989 23,891 11,288 14,396
Florida .......... 13,593 15,305
East South Central .. 9,016 9,785 5,031 7,498
Alabama ......... 9 . St 5,303 4,102 6,404
Ky., Tenn., Miss, . . 0161 9,785 8,509 5,303 929 1,094
W’%st South Central ..| 66,585 | 60,756 | 52,267 | 44,704 | 43,468 | 41,237
eXa8 ........... ’ 39,051 | 36,158
Ark, La., Okla....| ©06585| 60,756) 52,267| 44724 417! 5079
Mountain ........... 15,552 16,052 22,196 27,211 17,664 21,956
Anzoena ........ .. 7,743 5,756 6,192 14,164 5,167 5,451
UtEh® o s womis s wute . . . . 8,663 11,695
Mont., Idaho, Wyo.,
Colo., N.Mex.,
Nev. vevvnnnn.. 7,809 | 10,296 | 16,004 | 13,047 3,834 4,810
Pagifle coonennans .| 342,423 | 307,883 | 312,361 | 268,150 | 253,916 | 246,349
California ........ 279,168 | 240,997 | 244,670 | 209,830 | 191,050 | 172,413
Washington? ..... e _— o5 3 62,252 73,326
Ore., Alaska,
Hawaii ........ 63,255 | 66,886 | 67,691 | 58,320° 614 610

NorEe: Corresponding data for the years 1947 through 1954 may be found in ‘“‘Aerospace Facts
and Figures,” 1959, 1960 and 1961 editions.

4 The difference between these totals and employment totals appearing elsewhere are due to tech-
nical differences in methodologies of B.E.S., B.L.S., and Census, and do not seriously affect the
usability of the data. The definition used is the narrow ‘‘aircraft industry’” definition.

v Includes Puerto Rico.

9 Until 1961, Utah was included with Montana, Idaho, Wyoming, Colorado, New Mexico, and
Nevada.

4 Until 1961, Washington was included with Oregon, Alaska, and Hawaii.

Source: Department of Labor, Bureau of Employment Security.
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T.ABOR TURNOVER IN THE AIRCRAFT AND PARTS INDUSTRY
1958 to Date
(Rates per 100 Employees per Year)

‘ : Other
T Aireraft éu‘c.r aft Aircraft
Dat Ak (Airframes) 3%119: Parts and
¢ ang.Lars Equipment

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

1958 28.3 33.3 26.9 29.8 27.8 35.0 33.8 42.0
1959 27.4 37.9 224 36.5 29.1 35.0 394 45.0
1960 28.6 39.2 23.4 33.8 351 39.5 34.3 53.9
1961 32.6 30.9 31.3 29.3 28.9 24.8 43.2 449
1962 35.2 31.3 32.9 29.0 30.5 23.9 49.3 47.9
1963 ’ 28.9 29.4 28.6 27.9 24.3 25.0 39.5 42.9

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

>
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WORK STOPPAGES IN THE AIRCRAFT AND PARTS INDUSTRY
1927—rt0 DATE

. Number of Man-Days
Yeur Flumlies of Beniies Workers Involved Idle in Year
1927-1933 4 1,153 18,965
1934 4 3,207 111,048
1935 1 1,700 6,800
1936 — — —
1937 6 9,390 90,964
1938 N.A. N.A. N.A.
1939 2 1,263 85,419
1940 3 6,270 36,402
1941 29 28,422 112,549
1942 15 6,584 12,416
1943 60 52,481 130,112
1944 103 189,801 386,371
1945 85 150,200 581,000
1946 15 21,300 557,000
1947 10 3,520 67,900
1948 8 21,400 1,100,000
1949 10 10,300 451,000
1950 18 23,900 145,000
1951 29 48,800 765,000
1952 44 81,000 927,000
1953 31 57,800 1,350,000
iggg é}; 6,350 171,000
e =y 48,500 403,000
i s 23,100 1,040,000
23,200 88,200
1958 20 36,700 308,000
iggg gg 23130 312,000
1061 ¥ ,400 1,190,000
1962 19 92’440 £h,600
23,000 555,000

N.A.—Not available.

Source: Department of Labor, Bureg § s
Relations. ’ " tor, Bureau of Labor Statistics, Division of W

ages and Industrial
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FINANCE

Earnings of aerospace companies, as a percentage of sales, remained
low, at 2.3 per cent in 1963, off slightly from the previous 2.4 per cent in
1962, and higher than the recent years when the rate was below 2 per
cent,

In August of 1963, the Department of Defense announced a new
brofit policy which, in the words of the official statement: . . . recognizes
the need to attract the best possible industrial capabilities to national
defense and is intended to improve the use of the profit motive as a stimu-
lus for effective and economical contract performance.” The revised
Armed Services Procurement Regulation, issued at the same time, stated :

“It is the policy of the Department of Defense to utilize profit to stim-
ulate efficient contract performance. Profit generally is the basic motive
of business enterprise. The Government and defense contractors should
be concerned with harnessing this motive to work for more effective and
economical contract performance. Negotiation of very low profits, the
use of historical averages, or the automatic application of a predeter-
mined percentage of the total estimated cost of a product, does not—
(emphasis in the original) provide the motivation to acomplish much
performance. Furthermore, low average profit rates on defense contracts
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overall are detrimental 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. Consequently, negotiations aimed merely at reduc-
ing costs by reducing profits, with no realization of the function of profits.
cannot be condoned. For each contract in which profit is negotiated as a
separate element of the contract price, the aim of negotiation should be
to employ the profit motive so as to impel effective contract performance
by which overall contract costs are economically controlled. To this end,
the profit objective must be fitted to the circumstances of the particuiar
procurement, giving due weight to each of the performances, risk, and
other factors set forth in this section 3-808 of the Armed Services Pro-
curement Regulations. This will result in a wider range of profits which,
in many cases, will be significantly higher than previous norms.”

The effects of this new Government policy have not yet been reflected
in the published financial statements of the aerospace industry. Never-
theless, the Department of Defense early in 1964 indicated that private
investors in aerospace companies will be asked to finance a larger share
of the capital facilities that underlie all defense development and pro-




FINANCE

= 1
BaLaxce SHEET COMPARISONS, AEROSPACE COMPANIES

1958 t

o Date

(Millions of Dollars)

1958 | 1959 | 1960 | 1961 | 1962 | 1963
Assets:
Current Assets
Cash v ovvieenenneanennan, $ 443 |$ 358 |$% 363 (% 417|$ 395|$ 435
U. S. Government Securities 79 91 102 58 46 39
Total Cash and U. S.

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

Total Current Assets . ... |$5,348 | $5,651 | $5,690 | $5,963 | $6,135 | $6,431
Total Net Plant ............ 1,036 | 1,092 | 1,195| 1,420| 1,509 | 1,575
Other Non-Current Assets ... 120 164| 229 305 257| 278
Total Assets .oooveennnennn. $6,503 | $6,906 | $7,113 | $7,688 | $7,901 | $8,284
Liabilities : L
Current Liabilities
Short term loans ......... 645 718 745 700 698 461
Advances by U.S. Govt. ... | 1,374| 1,409 | 1,346 | 1,308| 1,338| 1,674
Trade accounts and
notes payable .......... 852 ( 1,001 955 | 1,005| 1,087 | 1,072
Federal income taxes
acerued .....eeneaaannn 277 196 165 186 265 255
Instalments due on long
term debt ............. 18 37 25 24 32 28
Other current liabilities ... 533 538 654 822 769 756
Total current liabilities .. | $3,699 | $3,899 | $3,890 | $4,045 | $4,139 | $4,246
Long Term Debt ........... 444 541 645 806 783 835
Other Non-Current Liabilities 20 20 32 28 37 42
Total Liabilities ............ $4,163 | $4,460 | $4,567 | $4,879 | $4,959 | $5,123
Stockholder’s Equity :
Capital Stock .............. 902 977 | 1,154| 1,291| 1,318| 1,354
Earned Surplus and Reserves | 1,438 | 1,468 | 1,394| 1,517| 1,625| 1,808
Total Net Worth ......... $2,340 | $2,445 | $2,548 | $2,808 | $2,943 | $3,162
Total Liabilities and Stock-
holders’ Equity .......... $6,503 | $6,906 | $7,113 | $7,688 | $7,901 | $8,284 i
q
Net Working Capital ......... $1,649 | $1,752 | $1,800 | $1,918 | $1,996 | $2,185 -

NoTE: Includes companies which filed reports with the Securities and Ixchange Commission.
Source: Securities & Exchange Commission—Tederal Trade Commission, ‘“‘Quarterly Financial

Report for Manufacturing Corporations

”
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duction. A Department of Defense directive of March 13, 1964 stated
that “The Department of Defense will encourage private investment.
Where plant expansion is required to perform Defense contracts, it will
normally be accomplished through an increase in contractor-owned
facilities. Provision of new Government industrial facilities to a con-
tractor will be held to the absolute minimum . . . and the Department
of Defense will dispose of surplus facilities.”

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

The combination of a consistently low earning rate and heavy de-
mands for capital investment and for corporate funding of advanced
research continued to pose a problem for the aerospace industry, as
stated in a mid-year report of a comprehensive economic study conducted
)/,/" /S'fc‘ﬁli[/()l'({ Research Institute. SRT said, “Whether or not the ceurrent
profit rate is sufficient to assure continuing availability of adequate
industrial capability is a question that remains to be answered.”

ComposiTioN oF CURRENT AssETs, 1956 10 DATE, ABROSPACE COMPANIES
(in Per Cent of Total)

Total Cash and
Year Current Securities | Inventories | Receivables |Miscellaneous
Assets
1956 100.0 9.7 64.1 25.3 0.9
1957 100.0 8.7 62.8 27.2 1.3
1958 100.0 9.7 60.2 28.8 1.3
1959 100.0 8.0 60.8 29.3 1.9
1960 100.0 8.2 60.2 30.2 14
1961 100.0 8.0 58.2 32.0 1.8
1962 100.0 7.2 58.4 32.3 21
1963 100.0 7.4 61.2 28.7 2T

Source: Securities & Txchange Commission—IFederal Trade Commission, ‘“‘Quarterly Financial
Report for Manufacturing Corporations.”
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NET PROFIT AFTER TAXES, 1963

(as a.Per Cent of Sales)

4.7%
4.5%

2.3%
All Manufacturing Durable Goods Aerospace
Corporations Manufacturers Manufacturers

Source: Net profit as a Per Cent of Sales for a Selected Group of Manufacturing Corporations,
Page 18
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IxcoMe Accounts, AEROSPACE COMPANIES
1957 to Date
(Millions of Dollars)

1957 | 1958 | 1959 | 1960 | 1961 | 1962 | 1963

Net Sales ........... $12,868| 12,575| $12,488|$12,974|$13,954|$15,206/$15,313

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

Total Income hefore
Federal Income

Taxes : wssassmsrse 791 636 411 333 521 682 665

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

Net Profit after Taxes 377 307 196 185

0o
Ot
=l
w
D
(=]

350

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

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

Fixancran Rarios, 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 31 |
1957 52.3 2.9 ‘
1958 51.7 24

1959 52.3 1.6 i
1960 444 14 |
1961 50.7 18 |
1962 47.2 24

1963 47.5 2.3 \

NoTE: Does not include data for companies which produce aerospace products but are classified
in industries other than SIC 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, 1950-1963
(Millions of Dollars)

July 1, July 1, July 1, | July1, | Julyl, World
1950 1962 1961 1960 1959 War
~ to to to to to I1°
Lempany June 30, June 30, | June 30, | June 30, | June 30, (Per
1963 1963 1962 1961 1960 Cent)
U. S. ToTar,

ALL CONTRACTS $301,747.9 |1 $25,834.0 |$25,588.4 |$22,693.1 |$20,995.0 | 100.0%
BOINgG, s s 5 w55 215 + $14,798.2 || $1,356.3 | $1,132.8 | $ 919.8 | $1,008.7 1.5
General Dynamies ...| 13,503.4 1,033.2 1,196.6 | 1,920.1| 1,260.2| N.A
General Electrie ..... 11,194.5 1,021.2 975.9 874.6 963.1 1.9
Lockheed ........... 10,924.3 1,517.0 1,419.3 | 1,175.2 | 1,070.8 1.9
North American ....| 10,546.4 1,062.4 1,032.5 | 1,197.4 907.7 1.6
United Aireraft ..... 9,391.7 529.9 662.7 625.5 517.4 2.2
General Motors ..... 9,109.4 444.0 449.0 281.8 218.7 7.9
Douglas ............ 7,171.2 361.1 365.6 307.4 404.9 2.5
Ameriecan Telephone

and Telegraph . ... 6,296.7 578.6 467.7 550.6 466.8 1.5
Martin Marietta .... 5,474.0 766.8 802.7 691.8 596.7 1.3
Republic ........... 4,157.3 196.8 332.8 295.7 265.1 0.7
Sperry Rand ....... 4,096.6 445.5 465.6 408.0 296.0 0.9
MeceDonnell ......... 3,672.4 497.0 310.9 219.9 195.0 N.A
Hughes: s s s s missme s 3,308.9 312.9 243.2 331.2 349.1| N.A
Curtiss-Wright ...... 3,269.4 98.4 144.6 69.8 70.4 4.1
Beruix s sueys s mm s viom 3,255.4 290.3 285.9 266.8 239.4 1.1
Grumman .......... 3,120.7 390.5 303.6 238.0 239.3 0.8
Westinghouse Electric 3,073.4 322.6 246.0 307.7 257.6 0.8
Radio Corp. of

America .......0.. 3,061.4 328.6 339.6 392.3 405.8 0.3
Raytheon .......... 2,731.0 294.9 406.6 304.9 324.4 N.A.
International Busi-

ness Machines ..... 2,596.2 203.3 155.5 333.0 290.0 N.A.
Northrop .......... 2,391.2 222.9 152.5 155.6 139.8 0.1
General Tire & Rubber 2,203.9 424.6 366.1 290.2 243.2 N.A.
Aveo Mfg. ...t q 2,175.0 253.1 323.3 251.6 156.9 0.6
TeXtrOm «vevvvveenns 1,212.4 151.2 117.4 65.8 61.1 0.7
Thiokol ..eovvvveens 952.8 238.6 178.3 210.0 131.2 I\Il\
Ling-Temco-Vought . 564.0 205.9 133.4 46.8 619 | N.A

N.A.—Not available.

@ Pstimated at $193.3 billion.

Sources:

1950 to Date: Department of Defense,
Listed According to Net Value of Military

World War IT: War Production Board.

“100 Companies and their Subsidiary Corporations
Prime Contract Awards” (Annually).
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MaJor NATIONAL AERONAUTICS AND SPACE ADMINISTRATION CONTRACTORS
(Listed by rank according to net value of NASA prime contracts
awarded, July 1, 1960-June 30, 1963)

(Millions of Dollars)

July 1, || Julyl1, | Julyl, | Julyl,
1960 1962 1961 1960
to to to to
June 30, || June 30, | June 30, | June 30,
1963 1963 1962 1961
U. S. Torar, AL NASA Coxtracts | $3,738.5 || $2,261.6 | $1,053.6 | $423.3
North American Aviation ........... 799.9 525.8 199.1 75.0
MecDonnell ..., 303.4 193.1 68.5 41.8
Aerojet General ................... 233.2 160.5 66.4 6.3
Douglas ...oovvvriiniiiinnnnennnnn 232.1 133.0 68.4 30.7
General Dynamics ................. 133.1 103.1 27.9 21
Chrysler ...ooovvvinoi o ... 119.6 75.4 31.3 12,9
Boeing «.oovvvviiniiiiiiiiiiin, 116.6 101.0 15.6 §
General Electric ................... 85.2 53.0 23.0 9.2
Grumman ................... .. .... 84.0 48.2 24.6 11.2
United Aireraft ................... 83.0 48.9 341 i
Ling-Temeo-Vought ................ 72.5 26.7 27.0 8.8
Radio Corporation of America . .. .. .. 71.0 42.9 20.2 8.6
Space Technology Lahoratories . . . . .. 58.8 32.5 13.2 131
Bendix .........oooouuuunn 58.4 32.5 19.4 6.5
International Business Machines . .. . . 487 361 12.6 ¢
Brown Engineering ............. ... 427 24.1 11.9 6.7
Hayes International ............. ... 36.7 ]5‘4 11.0 10.3
Western Electric ................. . 35.3 o 87 26.6
Lockheed e 32.0 23.7 5.0 3.3
Hu_ghes Aiveraft ............... .. .. 27.5 18.3 9.2 °
Phileo ..................... 19.3 14.9 4.4 ’
Republic .................... .. . 16.2 9.3 6.9 ¢
aneapolis-Honeywell ............. 107} ‘39 4.‘" 2.7
Collins Radio .................. . -1().3 4(; 3.1 9'0
Martin Marietta ............. .. .. - ().0 7o i o
Motorola ..................... . .. (8.0 éi iS ¢
Westinghouse Electrie ........... ... 7.2 3.8 3.2 =
Thc_)mpson—Ramo-VVooldridgo ........ 641 ‘).6 23.8 o
United Engineers & Constructors . . .. 5.6 B 3.6 2.0
Sperry Rand ................. ... 5.4 3.2 2.9 -

¢ Not in list of major
Source: National Aero
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TRANSPORTATION

Results of 1963 for U. S. scheduled airlines showed that the economie
breakthrough of turbine-powered aircraft in 1962 was genuine.

New management techniques matehed the hieh performance of tur-
bine aireraft, and the airlines earned $84 million last year on total
operating revenues of about $3.8 billion.

Profits of $53.8 million the year before followed vears of low profits—
and a loss of $37.7 million in 1961—after the carrviers committed more
than their total assets in jet equipment.

Last year, the airlines flew 71 million passengers over 50 billion pas-
sencer miles, a solid rise of 15 per cent in passenger miles over the year
before.

The carriers placed orders for new twin-engine and three-engine jets.
The first of the three-engine jets were placed in airline gervice in early
1964.

Pursuing their goal of a perfect safety record, the carriers
result was reflected in an

spent

IEwLE MI ®

$650 million maintaining their aircraft. The

e

improved safety rate.
Continued investments in new aids to navigation promised to provide
97
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not only safer but more reliable and officient service for passengers and
shippers. o

During the year the carriers announced a plan to equip virtually a.ll
their aircraft with Radar Beacon transponders, which will bring their
total investment in Radar Beacon equipment to about 425 million. ' Th‘e
transponders, by replying to interrogators on the ground, will permit air
traffic controllers to positively identify airline aireraft on their radar-
scopes. An automatic altitude reporting feature of the system will even-
tually be added. .

Further progress toward safe all-weather operations and a study with
the Federal Aviation Agency seeking to identify causes of delays were
also part of the effort to improve reliability and efficiency of national ar
transportation.

The installation of electronic reservation and flight information sys-
tems on the ground made possible smoother, more expeditious handling
in 1963 of 140 million reservations and 100 million pieces of baggage.

U. S. international flag carriers, beset by a steady loss in their shave

INVENTORY OF CIVIL AIRCRAFT
Including Air Carrier Aireraft
1928 to Date

Year . AL
s o Fanuanyl TorAL Active Inactive
71 2,740 N.A. N.A.
1932 .0iinnnnnnn 10,680 N.A. N.A.
1035 . ieennanaens 8,322 N.A. N.A.
(<75 26,013 N.A. N.A.
OBL, » vsmovim s aim on 92,809 60,921 31,888
BOBR.... o2 deanansans 88,545 54,039 34,506
1955 .0 eienennnnn. | 92,067 58,994 33,073
1958 . s sio 5.5 50155 500 \ 85,320 60,432 24,888
1957 e eeeeennnnn. ‘ 87,531 64,688 92,843
o[- 93,189 67,153 26,036
1959 ..iiiiiiinn.. | 98,893 69,718 29,175
1960 ...oevnnnnn.. \ 105,309 70,747 34,562
1961 ooovveeannns 1 111,580 78,760 32,820
1062 . oo vevmemois | 117,904 82,853 35,051
1963 ..o .1 124,273 86,287 37,086
1B ..o e rnvmssinss | 129975 87,267 42,708
[

N.A.—Not available.

Source: Federal Aviation Agency, “FAA Statistical Handbook of Aviation” (Annually).
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AIR TRANSPORTATION

INnvexrTory oF Acrive CIVIL AIRCRAFT, BY YEAr oF MANUFACTURE
As or Jaxvary 1, 1964

- |
Year of % Per Cent

Manufacture Number of Total

Torar 87,267 ‘ 100.0
1963 1 6,409 7.3
1962 | 5,216 6.0
1961 ’ 4,958 5.7
1960 5,523 6.3
1959 | 6,011 6.9
1958 * 4,743 54
1957 J 4,030 4.6
1956 ; 4,582 5.3
1955 f 3,034 35
1954 ‘ 1,857 91
Prior to 1953, | 40,904 46.9

Source: Federal Aviation Agency, “FAA Statistical Handbook of Aviation”™ (Annually).

of the trans-Atlantic travel market to foreign air carriers in recent years,
saw the trend reversed with an inerease. Across-the-board fare decreases
augured for a rise in trans-Atlantie travel, particularly during the off-
season, in 1964,

Thus, even though they have just adjusted to living economically in
the subsonic jet age, the carriers were planning to meet the challenge of
the supersonie jet age of the Seventies. Proposals for supersonic trans-
ports were submitted by three airframe and three engine manufacturers
and the Government moved ahead with plans for a design competition.
International and domestic U. S. airlines place deposits with the Govern-
ment establishing their delivery order positions, Technical representa-
tives of these carriers worked closely with the Government and manu-
facturers in the development program. Their objective was to assist in
assuring that the American SST will be a suceegg.




AEROSPACE TFACTS AND FIGURES, 1964

AIRCRAFT IN OPERATION ON WORLD CIVIL AIRLINES
1958-1962

1958 1959 190 Tl 1982

. Source: Aircraft in Operation on World Civil Airlines, Number and Percentage Manufactured
in the U. S., Page 18
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GENERAL AVIATION

General aviation, which includes all eivi] flying with the exception of
commercial air carriers, continued to gain during 1963, both in numbers
produced and in utilization.

Manufacturers shipped 7,569 aircraft with a net billing price of
$153,415,00U. This represents the highest dollar volume in history. In
units, 1963 was 13 per cent ahead of the previous year and nearly 100
per cent greater than ten years ago. The year 1963 was one of the most
productive periods for new general aviation airplanes since 1947, which
was a time of immediate post-war development.

Significant in the dollar growth and indicative of the increasing use
of the high performance aircraft is the comparison of growth by types
of airplanes. While the growth of the field, 1963 over 1962, was 13 per
cent, twin-engine deliveries increased 26 per cent. There were 1,285
twins delivered in 1963. In the single-engine category with four or more
seating capacity, the numerical growth was the highest with some 394
more aircraft of this type being produced in 1963 than in 1962. Total
deliveries of this type were 4,891. However, because of the higher base
figure, the percentage of growth was 8.7 per cent. Single-seat agricul-
tural aireraft aided in the 16 per cent growth rate of the single-engine
models with less than four-place seating capacity. Of the 1,393 airplanes
of this type produced, 375 were agricultural models. This was 25 per
cent more agricultural airplanes than were produced in 1962.

Aireraft of increased performance and capability is reflected in the
reports of utilization. There are over 85,000 active general aviation
airplanes, of which approximately three out of five are the larger single-
engine (four place seating or over) and twin-engine models. While gen-
eral aviation aircraft operate into and out of more than 8,000 airports,
their movements are tabulated at only 274 airports where there are con-
trol towers operated by the Federal Aviation Agency.

General aviation now accounts for 64 per cent of all operations
(local and itinerant) conducted at airports with towers and virtually
all movements at other airports. Out of the 31 million movements re-
ported by these towers, 3.7 million were by military aircraft; 7.4 million
were scheduled air carriers; and 19.9 million were general aviation
airplanes. The typical general aviation airplane today is well equipped
for flicht under all but the most severe weather conditions. The FAA
reports that in 1963, departures under Instrument Flight Rules (IFR)

conditions by these aircraft increased 12 per cent over fiscal 1962.

The use of general aviation airplanes for business travel accounts for
approximately 35 per cent of the total flying hours. About 30 per cent
of the flight hours is for personal flying and the remaining 12 per cent
are commercial and instruetion fliehts.
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VERTICAL LIFT AIRCRAFT

The U. S. and Canada have a total of 710 helicopter operators (com-
mereial, executive and oovernment) using 1,767 helicopters, a recent
ATA survey shows,

Of these totals, 451 are commercial operators with 1.333 helicopters.
Phiske operators offer numerous services such as power and pipe line
patrol, crop, dusting and spraying, geological survey, mapping, ve-sceding,

ire control, traffic patrol and air taxi and charter flights. :
‘ More than 5,000 helicopters are in the inventory of the milmu:\' SOTV-
ices. The Army and Marine Corps continue to use the helicopter in close
combat support for surveillance, troop carrying and close bﬂ“‘“ﬁ“‘fl
SUppOTt, In the Navy, the helicopter continues its proven role in anti-
?mearine warfare. . For the Air Force, helicopters are now used
in Support of widely dispersed missile sites as well as in the est ;lhli.\'hw‘l
fearch and rescue mission. The Coast Guard, pioneer in the use of heli-
copters by the military, is expanding its fleet of helicopters to perform
Its missjon,

The Army’s Air Mobility concept may have civilian application that
would further inerease the use of helicopters and other type VTOT, air-
craft g short-haul careo transports and as a new tool for the building
flnd construction industry. In developing this concept that the ]1(‘1i(-0|wto.1-
Is g Substitute, not a supplement to all ground vehicles, the Army 1%
]'(\_degi(gning and adapting combat support supplies to liehter weights
S tOmpact size for air transport capability. For example, fuel and
Water drums, now of rubber or plastic, can be carried in sling loads
beneaty, the helicopter and dropped where required.

ATA’s 1963 Directory of IHeliports/ITelistops in the 1. S, (fanada
and Pyeptq Rico lists 797 heliports and 66 proposed facilities.

| T addition, the 1. S. Forest Service, a major helicopter user, main-
Eamg 297 heliports and approximately, 2,500 unimproved helistops
around {he country. The petrolenm industry also has equipped more
thay 100 o5 rigs in the Gulf of Mexico with helistops—landing platforms
for helicopters,

.There has been a notable increase in the number of elevated heliports.

S treng may prove a solution to providing city-center heliports, one
oL the mogt pressing requirements for short-haul air transportation in
Metropolitay areas.

There are many different model helicopters currently in produection,
YaNging iy gize from one-place to 73-place. Tn addition, VTOL firms are
ill\'Olved in the design and development of propeller-type VTOLs, such
as the tilt-propeller, the tilt-wine and flap, and fan-type VTOTLs, such

as the f;m-in—willi! and 1ift fan, and the tilt-duet and duected fan.
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AcTIveE CIVIL AIRCRAFT BY TYPE AND CIVIL AIRPORTS

AIR TRANSPORTATION

1954 to Date

Active Civil Aireraft

General Aviation Aircraft

Alir-
X ] . ports
Fixed-Wing Aireraft on
Total Record
Year ota i i . with
Jan.1 | Toran || Air | Topay, Single-Engine | Rotor- | 000 | paa
Qar- Multi- eraft
rier engine | 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 L 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
1960%| 70,747 2,020 | 68,727 || 6,034 | 27,301 | 34,543 525 324 6,426
1961 | 78,760 2,211 | 76,549 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 2179 | 85,088 ' 9,695 | 42,657 | 30,977 | 1,171 588 N.A.

N.A.—Not available.
@ Registered, not necessarily in operation.
® Includes autogiros; excludes air carrier helicopters.
¢ Includes gliders, dirigibles, and balloons.
¢ Kxcludes approximately 4,000 unclassified active aircraft.

Source: Federal Aviation Ageney, “U. S. Active Civil Aireraft by

1963, p. 1

Includes helicopters.

State and County,” January
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U. S. MANUFACTURED AIRCRAFT IN OPERATION ON WORLD AIRLINES

1958 to Date

1958 1960 1961 1962
ToraL Maxvracturep v U.S. .| 2819 2,766 2,542 2,345
4 BENZINE .« ov v winsmesnvwmmans 1,404 1,568 1,505 1,474
Turbojets .........ccooo... 5 285 423 517
Boeing 707 .............. 5 143 150 209
Boeing 720 .............. — 23 40 51
Boeing 720B............. — — 44 25
Douglas DC-8 ........... 110 149 167
Convair 880 ............. S 9 10 44
Convair 990 ............. — — — 21
Turboprops ................ 9 27 137 137
Lockheed Electra ......... 9 127 187 137
Piston Engine .............. 1,390 1,156 945 820
Boeing Stratocruiser ... ... 44 — —
Lockheed Constellation . ... 4926 362 261 206
Douglas DC-7 ........... 325 276 254 232
Douglas DC-6 ........... 420 372 316 277
Douglas DC-4 ........... 175 146 114 105
2Engine ..c..ovviiiinnninnnn, 1,384 1,125 971 833
THrboprops « a5 i smsmi v e 3 21 8 7
Fairchild ¥-27 ........... 21 8 7
Piston Engine .............. 1,381 1,10t 963 826
Convair 240, 340, 440 .. ... 384 321 288 250
Martin 202, 404 .......... 99 75 40 4
Curtiss Commando C-46 . .. 68 48 36 36
Douglas DC-3 . ...c.oniusen 799 634 568 516
Other ..........cooun... 31 26 31 20
1. EGING 5.5 5 no o 0« orm s s 00 wrwis — 37 34 12
Helicopters ..., 31 : 36 32 26
AL MANUFACTURERS
Graxp Toran ........... ... 3,402 3,376 3,319 3,162
Per Cent of Grand Total
Manufactured in U.S. ....... 82.9 82.4 81.9 76.6 74.2

Source: Tnternational Air Transport Association, “World Air Transport Statisties” (Annually).
Based on reports by TATA members.
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AIR TRANSPORTATION

WorLD CIVIL AIRLINES
Selected Years, 1919 to Date
(Revenue Traffie, Scheduled Services, International and Domestic)
(Data in Millions)

Year | Miles Passengers | Passenger- Cargo Mail
' Flown Carried Miles Ton-Miles | Ton-Miles
1919 1 N.A. N.A. N.A. N.A.
1929 55 N.A. 105 N.A. N.A.
1934 100 N.A. 405 N.A. N.A.
1939 185 N.A. 1,260 N.A. N.A.
1944 260 N.A. 3,410 N.A. N.A.
1949 840 27 15,000 390 130
1951 1,005 42 22,000 625 160
1953 1,205 52 28,500 720 185
1955 1,425 68 38,000 890 255
1956 | 1,580 i 44,000 1,015 275
1957 1,760 86 50,500 1,115 295
1958 1,820 87 53,000 1,145 320
1959 1,915 98 60,000 1,320 355
1960 1,930 106 67,500 1,485 415
1961 1,940 111 72,500 1,700 490
1962 2,020 121 80,500 2,000 545
1963 2,140 134 90,000 2,280 580

N.A.—Not available.
NoTE: Excludes China (mainland) and the USSR.
Source: International Civil Aviation Organization, ‘“Air Transport Scheduled Services—Inter-

national and Domestic”’ (Annually).
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AEROSPACE FACTS AND FIGURES, 1964

ComposiTioN oF U. S. Ar Live Freer, BY TYPE OF
AIrRCrAFT, NUMBER OF ENGINES, AND MODEL:
SEPTEMBER 1963 AND 1962
(Number of Aireraft)

Type of aireraft, number of September | September
engines, and model 1963 1962
TOTAL, AIRCRAFT .....vvvnnnnnnnn. 2,070 2,090
Total fixed-wing ................ 2,054 2,069
Turbine-powered—total ....... 695 655
Four engine—total ......... 626 589
Turbo-jet—total .......... 404 372
B-707 ... 129 115
B-720 ...l 103 99
G990 oo mimm v s s s 19 15
C-880 .oovviieiaan, 50 43
DC-8 .o 103 100
Turboprop—total ........ 222 217
L-188,188A ............ 126 124
VETAD swsmpsmsvmememess 57 57
V810 oo, 11 12
Argosy voviiiiiiin.. 7 5
CL44 i v v s ms v w50 5 w8 21 19
Twin engine—total ......... 69 66
Caravelle (Turbojet) ...... 20 20
F-27 (Turboprop) ........ 49 46
Piston-powered—total ........ 1,359 1,414
Four engine—total ......... 671 731
DOA s smnwssmsms s e 23 32
DC6 ..o, 63 66
DG-OA: s smiwswsms o sws s 44 41
DC6B ........c.ooiL. 147 158
DC7,7B ..., 150 173
DOTC susnssmsmsnusmimes 41 52
L0049 ..o 11 15
TidT89 :uisssmssm sms msw s 50 54
L1049 ooiviiiiiiiiinas 14 15

(Continued on mext page)
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AIR TRANSPORTATION

Conmrositiox or U. S, Air Lixg FLEer, By TYPE OF
AIRCRAFT, NUMBER OF ENGINES, AND MODEL:

SEPTEMBER 1963 AxD 1962—Continued
(Number of Aireraft)

Type of aireraft, number of | September | September
engines, and model 1963 1962
L-1019C oo ‘ 15 15
L-1049G ool 1 42 40
L-I049H ..coviiwininnan. 1 40 45
L-1649A ... | 3 21
VS-44A vissssvmsimsnsas — 1

Twin engine—total ......... 674 679
CV-210 .usssvmswmsmimens 50 49
CV340 o 122 114
CVALD simemsvssmsmanssn 33 31
C-46, 20T ..., 100 97

i DO BA i s 257 265
DC2 isimrsesnsvinssmsmes 1 .
G-21, 21A ... 21 17
GA4A civemomssmsmsmenss 5
M-202 .x:nsnismimsnenis 18 18
MA04 . oo 63 84
C-28-SACF . vvuvveminisns 4 3

Single engine—total ........ 14 4
CAl80 siwsmspsmsnnsmensns 11 2
CA85 ssmsmswssmemsmsmuns 2 1
CH-100 ......oviviinn.. 1 1

Total rotary-wing .............. 16 21
Turbine-powered—total ....... S 7
S-61 oveiiii + 4
V-107-IT ocnssmsssmsmensmsn + 3
Piston-powered—total ....... 8 14

BAT sasmsmimsmssionsninsods 1 1

S-H8C 4 5

B85 coimimsmemimEnenEnewig 8 5

V-4dB oo — 3

Source: Federal Aviation Agency, Office of Management Services, *“U.S.

Civil Air Carrier Fleet"” (Quarterly).

107



AIR TRANSPORTATION

et of Sales)

1961

LOSS |

erritorial airli

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 f Air Railroads® Buses Automobiles
“] Carriers
i€
Billions of f
Passenger-Miles |
1916 35.2 ' £ 35.2 b N.A.
1939 269.7 g 22.7 9.5 236.8
1941 308.7 14 294 13.6 264.3
1944 276.6 2.2 95.7 274 151.3
1948 364.1 6.0 46.0 24.7 287.4
1951 531.1 10.6 35.3 274 457.8
1954 620.6 16.8 294 25.6 548.8
1955 659.7 19.9 28.5 25.5 585.8
1956 693.5 224 28.2 25.2 617.7
1957 718.0 25.4 26.3 21.5 644.8
1958 699.0 25.4 23.3 20.8 629.5
1959 731.2 29.3 22.1 20.4 659.4
1960 752.4 30.6 21.3 19.9 680.6
1961 762.97 31.1 20.3 19.7° 692.07
1962 794.4° 33.6 19.8 21.3° 719.7%
1963 819.7" 38.5 18.57 21.7% 741.0°
Per Cent
1916 100.0 b N.A. b N.A.
1939 100.0 0.3 8.4 3.5 87.8
1941 100.0 0.5 9.5 44 85.6
1944 100.0 0.8 34.6 9.9 54.7
1948 100.0 1.7 12.6 6.8 78.9
1951 100.0 2.0 6.6 5.2 86.2
1954 100.0 2.7 4.8 41 88.4
1955 100.0 3.0 4.3 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 100.0 41 2.8 2.6 90.5
1961 100.0 41 2.6 2.6 90.7
1962 100.0 4.2 2.7 2.7 90.6
1963 100.0 4.7 2.3 2.6 90.4

N.A.—Not available.

B Estimate. ) . X )
6 Includes commutation and electrified divisions of steam railway companies, but excludes

electric railways.

® Negligible. . .
Sources: Aerospace Industries Association. .
utomobile Manufacturers Association, ‘‘Automobile Facts and Figures” (Annually).

Civil Aeronautics Board.

Interstate Commerce Commisison.

National Association of Motor Bus Operators.
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AEROSPACE FACTS AND FIGURES, 196+

United STATES CIVIL AIRLINES

Selected Years, 1949 to Date

\
Rﬁzﬁl;:e Passengers 1ES:::{:1[(31_ ‘ Cargo \‘ Mail
Year Flown Carried \m; Ton-Miles® | Ton-Miles®
. illions - e Millions Millions)
(Millions) | (Millions) | yfiiongy | (Millions) \ (
1949 463 17 8,327 196 \ 66
1951 527 25 13,204 ‘ 324 92
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 50 36,372 853 209
1960 998 58 38,363 830 250
1961 970 58 39,831 1,023 308
1962 1,010 63 43,760 1,388 350
1963 1,095 71 50,362 1,345 368

. 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,
b U. S. mail ton-miles plus foreign mail ton-miles.
Source: Civil Aeronautics Board,
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AIR TRANSPORTATION

U. S. DOMESTIC AND INTERNATIONAL AIRLINE PASSENGER SERVICE
Selected Years, 1926 to Date

Domestic International
Revenue Revenue
Passengers Passenger- Passengers Passenger-
Year Carried Miles Carried Miles
(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

Nore: 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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AEROSPACE FACTS AND FIGURES, 1964

GENERAL AVIATION, HOURS, AND MILES FLOWN,

By TyYpPE OoF FLYING, 1931 To DATE

Business | Commercial |Instructional| Personal Other
|
Year | Total Per- Per- Per- . |Per- .. |Fer
Units |cent| Units |cent| Units |cent | Units |ecent| Units | cent
EsTiMAaTED HoURS FLOWN, Thousands
1931 1,083 152 | 14 281 | 26 307 | 28 343 | 32 — —
1936 1,059 122 12 245 | 23 380 | 36 312| 29 —| —
1941 4,460 250 6 5114 11 2,816 | 63 883 | 20 =i 5§
1946 9,788 | 1,068 | 11 943 | 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 20
1954 8,963 | 3,875 43 1,829 | 20 1,292 | 15 1,920 | 22 47
1955° 9,500 | 4,300 45 1,950 | 21 1,275 13 1,975 | 21 ],
1956° 10,200 | 4,600 | 45 2,000 | 20 1,500 | 15 2,100 | 20 —| =
1957 10,938 | 4,864 | 45 2,013 | 18 1,864 | 17 2,109 | 19 88 1
1958° 11,700 | 5,300 | 45 2,200 | 19 2,000 | 17 2,200 | 19 — | —
1959° 12,000 | 5,300 | 44 2,200 | 18 1,900 | 16 2,600 | 22 — | —
1960 12,203 | 5,300 | 44 2,200 | 18 1,700 | 14 2,950 | 24 53 N
1961 12,650 | 5,300 42 2,450 | 20 1,670 | 13 3,160 | 25 70 ¢
1963 13,300 | 5,500 | 41 2,400 | 18 1,900 | 14 3,500 | 27 282 2
1962 13,450 4,654 35 2,663 | 20 1,829 | 12 4,022 | 30 282 2
EsTiMaTED MILES FLOWN, Thousands
1931 94,343 | 13,391 | 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 [1,061,500 339,700 | 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
1953 |1,045,346 (499,166 | 48 209,937 | 20 120,700 | 11 196,174 | 19 19,369 2
1954 11,119,205 552,610 | 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 =] —
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 |1,544,000 (787,000 | 51 278,000 | 18 |216,000 | 14 (263,000 | 17 —| =
1959° |1,596,000 798,000 | 50 (279,000 | 17 205,000 | 13 (314,000 20 —_—| ==
1960 1,645,000 (811,000 | 50 281,000 | 17 184,000 | 11 (362,000 | 29 7,000 ¢
1961 11,728,000 (827,000 | 48 (316,000 18 182,000 | 11 {395,000 | 23 8,000 @
1962 1,851,000 (886,000 | 48 339,000 | 18 |195,000 | 11 [423,000 | 23 8,000 “
1963 N.A. N.A, |[NA|NA. |[NA|NA. |[NA|NA. N.A.IN.A. [N.A
N.A.—Not available,
¢ Less than .05 per cent.
"%‘stiyna.;ed. No survey was conducted covering the designated year.
¢ Revised.
Source: Federal Aviation Agency, “FAA Statistical Handbook of Aviation’ (Annually).
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Civiz HELICOPTER OPERATORS AND HELICOPTERS OPERATED

1960 to Date

Users
Year as Companies
of ToraL Commercial and Government
February 1 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
HeLicorTERS 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
NotTEk: Includes United States and Canada.
a Federal, state and local governments.
Source: Aerospace Industries Association, company reports.
HELICOPTER SCHEDULED AIRLINES
Available Service and Utilization
1952 m0 DATE
(In Thousands)
Revenue Haveume Revenue
: - P - T
Year Passengers | o Miles | ailes | Plane-Miles
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 7,477 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
Source: Civil Aeronautics Board.
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AEROSPACE FACTS AND FIGURES, 1964

1 ELICOPTER SCHEDULED AIRLINES
Revenue Ton-Mile Traffic Carried
1952 To DATE
(In Thousands)

U.S. . Excess

Year Toi?ﬁlim Passenger Mail Express | Freight | aggage
1952 75 — 75 — '—2 :
1953 127 2 125 —

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 ?:
1963 1,317 1,189 74 44 6 D

|
Source: Civil Aeronautics Board.
AIRCRAFT OPERATIONS
AT FAA A1rPorT AIR TRAFFIC CONTROL TOWERS
Selected Years, 1950 to Date
(Numbers in Millions)
TorAL General Aviation| Air Carriers Military
Year Per Per Per Per

Number| Cent ||Number| Cent Number| Cent |Number| Cent

1950 16.0 100.0 9.6 60.0 4.0
1955 19.5 100.0 8.5 43.6 6.0
1956 22.0 100.0 10.0 45.5 6.5
1957 25.1 100.0 121 48.2 7.1
1958 26.6 100.0 14.0 52.6 7.0

25.0 24 15.0
30.8 5.0 25.6
29.5 5.5 25.0
28.3 5.9 23.5
26.3 5.6 211

1959 26.9 100.0 15.0 55.8 74
1960 25.8 100.0 14.8 57.4 7.2
1961 26.3 100.0 15.5 59.1 7.0
1962 28.2 100.0 174 61.7 71
1963 31.0 100.0 19.9 64.2 74

275 4.5 16.7
279 3.8 14.7
26.5 3.8 14.4
25.2 3.7 13.1
23.9 3.7 11.9

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

Source: Federal Aviation Ag

114

ency, Office of Management Services.



AIR TRANSPORTATION

C1vinL AIRPORTS AND HELIPORTS
Selected Years, 1927 to Date

|
Year ‘ Civil | Civil
As of January 1 Alrports ; Heliports®
1927 i 1,03 ‘ —
1930 1 1, rs‘z \ o=
1940 ; _> 331 \ -
1950 f 484 1 —
1960 ‘ 6,426 ‘ 327
1961 6,881 \ 487
1962 | 7,715 1 720
1963 f 8,084 ; 797

a Im.Iudes 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.
AcTIvE AIRMAN CERTIFICATES HELD
1955 to Date
Pilots ‘

Year : ‘ | Non-
as of | & ! o | ];ilots Other
Jan. 1 ey | Stu- | s oni- ICRE .

lorAL dents f Private | | 0 q | Adrline | 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 78
1962 | 352,860% (| 93,973 | 144,312%] 92,976 | 19,155" | 2,444" | 175,287"
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 83,80(1

E HTstimate. ;
Source: Federal Aviation Ageney, Office of Management Services.
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TRANSPORTATION ACCIDENT UEATH KATES
(Deaths per 100,000,000 Passenger-Miles)

1946 o DATE
; Cars and
Passenger Death Rates
1946 1.2 0.18 0.19 2.5
1947 3.2 0.16 0.21 2.3
1948 13 0.13 0.18 2.9
1949 1.3 0.08 0.23 27
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 27
1956 0.62 0.20 0.16 27
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 1.01 0.16 0.13 2.2
1961 0.38 0.10 0.19 2.1
1962 0.35 0.14 0.16 2.3
1963 0.11° N.A. N.A. N.A
Total Death Rates®

1946 1.8 3.2 1.4 4.0
1947 34 3.9 14 3.7
1948 1.6 4.0 1.2 34
1949 15 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 4.2
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 35 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 31
1960 1.16 3.6 0.76 3.0
1961 0.42 4.0 0.84 2.9
1962 0.41 3.6 0.74 31

! 1963 N.A. N.A. N.A. N.A.

|

| N.A.—Not available,

1 - Inclqdqs pedestrians, employees, trespassers, ete.
| ® Preliminary,

“ Source: National Safety Council, ‘“‘Accident Facts” (Annually).
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Public Relations Officials of Member Companies

of the Aerospace Industries Association

Aero Commander, Inec.

Al Balaban
Bethany, Oklahoma

Aerode.\', Ine.

Jack Barbee Assoc.
Investment Bldg.
Washington, D. C.

Aerojet-General Corp.

dJ. J. Lipper
9190 East Flair Drive
El Monte, California

John Z. Ickes
P. 0. Box 1947
Sacramento, California

T. H. Sprague
777 Flower Street
Glendale, California

A. G. Kildow °
230 Park Avenue—Suite 2315

New York, New York

J. F. Lloyd
1100 West Hollyvale
Azusa, California

J. R. Levine
1120 Connecticut Avenue, N.W.

Washington, D. C.

0. G. Whitehurst

Cape Kennedy

P. O. Box 4425

Patrick Air Force Base, Florida

Space General Corporation (A
subsidiary of Aerojet-General)

9200 East Flair Drive

El Monte, California

Aeronutronie Division of Phileco Corp.,
A subsidiary of Ford Motor

Company
Donald E. Flamm

Ford Road ) )
Newport Beach, California

Allison Division, General Motors Corp.

Roger C, Fleming
Indianapolis, Indiana 46206

Aluminum Co. of America
John L. Fleming
Gen. Mgr., Public Relations
1501 Alcoa Bldg.
Pittshurgh, Pennsylvania 15219

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

Gordon C. Meek
Public Relations Department
Pittsburgh, Pennsylvania 15219

William K. Kinner
Public Relations Department
Pittshurgh, Pennsylvania 15219

American Brake Shoe Company
J. Paul Carroll
530 Fifth Avenue
New York 26, New York

Denison Engineering Division
Robert A. Manogue

1160 Dublin Road

Columbus 16, Ohio

Aerospace Division
William P. Baxter
3151 West Fifth Street
Oxnard, California

Avco Corporation
Paul A. Deegan, Assist. to the
President
Stratford, Connecticut

James J. Cassidy

Public Relations Counsel
Hill & Knowlton, Ine.
150 East 42nd Street
New York 17, New York

Electroniecs & Ordnance & Nash-

ville Divs.
Richard E. Stockwell
Box 116
Cinecinnati, Ohio

Research & Advanced Development

Div.
J. R. MeLeod
Wilmington, Massachusetts

117



AEROSPACE FACTS AND FIGURES, 1964

Avco-Everett Research Laboratory

V. J. Coates
Everett, Massachusetts

I'he B. G. Corporation
Robert Brattvet, Vice President
321 Broad Avenue
Ridgefield, New Jersey

Beech Airceraft Corporation
Phil MeKnight
Wichita 1, Kansas

Bell Aerosystems Company
G. Jackson Butterbaugh
P.0.Box 1
Buffalo 5, New York

Richard W. Balentine
P. 0. Box 1
Bulffalo 5, New York

Charles F. Kreiner
P. 0. Box 1
Buffalo 5, New York

Bell Helicopter Company
James C. Fuller
P. O. Box 482
Fort Worth 1, Texas

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

Eeclipse Pioneer Division
F. C. Smith
Teterboro, New Jersey 07608
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Bendix Products Aerospace
Division

J. B. Tierney

401 Bendix Drive

South Bend 20, Indiana

The Boeing Company
Carl M. Cleveland
Box 3707
Seattle, Washington 93124

Peter Bush
17 Avenue Matignon
Paris 8, France

Mark E. Nevils

Suite 3562 International Bldg.
45 Rockefeller Plaza

New York 20, New York

Aero-Space Division

Tom Riedinger

P. 0. Box 3707

Seattle, Washington 98124

Michoud Plant
Elmer C. Vogel

P. 0. Box 26088
New Orleans 26, La.

Vertol Division
William Wallace
Morton, Pennsylvania

Airplane Division
Gordon S. Williams
P. 0. Box 707
Renton, Washington

Cessna Aireraft Company
Bill Robinson
P. 0. Box 1521
Wichita, Kansas

Chandler Evans Corporation
Joseph E. Lowes, Jr.
Charter Oak Boulevard
West Hartford 1, Connecticut

Continental Motors Corp.
N. W. Hopkins
620 Ford Building
Detroit 26, Michigan

Cook Electric Company
Harry Thornton
6401 W. Oakton Sft.
Morton Grove, Ill.
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Curtiss-Wright Corp.
Ronald S. Gall
304 Valley Boulevard
Wood-Ridge, New Jersey

Douglas Aircraft Co., Ine.
Richard Davis, Director
3000 Ocean Park Blvd.
Santa Moniea, California

Missile & Space Systems Div.
Walt Cleveland

3000 Ocean Park Blvd.
Santa Moniea, California

Space Systems Center

Larry Vitsky

5301 Bolsa Avenue
Huntington Beach, California

Aireraft Division

Hu Gagos

3855 Lakewood Blvd.
Long Beach, California

Charlotte Division
Sheldon P. Smith

1820 Statesville
Charlotte, North Carolina

Tulsa Division
Jess Hightower
2000 North Memorial Drive

Tulsa, Oklahoma

Washington Office
Howard Maginniss
1100 17th Street, N. W.
Washington 6, D. C.

Fairchild Stratos Corporation
Steven C. Paton
Director of Public Relations
1632 K Street, N. W.
Washington 6, D. C.

Howard M. Conner
Asst. to the President
1632 K Street, N. W.
Washington 6, D. C.

Aircraft-Missiles Division
A. Vernon Davis

Manager of Public Relations
Hagerstown 10, Maryland

Aireraft Service Division
Stewart Reid

Ass't. to General Manager
P. 0. Drawer 58

St. Augustine, Florida

Electronic Systems Division

E. Henkel
Bay Shore, L. I., New York

Stratos Division

K. Henkel

Orinoco Drive

Bay Shore, New York
Space Systems Division
Richard Miller

1425 Research Blvd.
Rockville, Maryland

Stratos Division—Western Branch
Alexander D’Angio

Manager of Customer Relations

1800 Rosecrans Avenue
Manhattan Beach, California

The Garrett Corporation

Ted Burke
9851 Sepulveda Blvd.
Los Angeles, California 90009

Ken Frogley
9851 Sepulveda Blvd.
Los Angeles, California 90009

AiResearch Mfg. Div., Arizona
J. Morton Newell

402 S. 36th Street
Phoenix, Arizona 85034

AiResearch Mfg. Div., Los Angeles
John W. Bold

9851 Sepulveda Blvd.
Los Angeles, California 90009

Raymond Parr
9851 Sepulveda Blvd.
Los Angeles, California 90009

General Dynamics Corp.

P. J. Sullivan

Vice President

1 Rockefeller Plaza

New York 20, New York

Lee Geist
Director, Public Relations

1 Rockefeller Plaza
New York 20, New York
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J. R. Williams

Public Relations Mgr.
1710 H Street, N. W.
‘Washington 6, D. C.

General Dynamics/Convair
Richard K. Gottschall
3165 Pacifie Highway

San Diego 12, California

General Dynamies/Astronauties
C. T. Newton

5001 Kearney Villa Road

San Diego 12 ,Calif

General Dynamies/Fort Worth
Loyd L. Turner

P. 0. Box 748

Fort Worth, Texas

General Dynamies/Pomona
C. D. Cornell

P. 0. Box 1011

Pomona, California

Eric Falk
777 14th Street, N. W.
Washington 5, D. C.

W. F. Boyle
777 14th Street, N.W.
Washington 5, D. C.

General Precision, Inc.
Norman Wicks
50 Prospect Avenue
Tarrytown, New York

GPL Division, Aerospace Group
Richard Farrell

63 Bedford Road
Pleasantville, New York

Aerospace Group
Gerald Toker

1150 McBride Avenue
Little Falls, New Jersey

Librascope Group
Ken Slee

808 Western Avenue
Glendale 1, California
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Link Group

Robert Thompson
Hillerest

Binghamton, New York

General Laboratory Associates, Ine.
L. A. DeMellier
17 E. Railroad Street
Norwich, New York

The B. F. Goodrich Company
Herburt W. Maxson
500 S. Main Street
Akron, Ohio

Goodyear Aerospace Corp.
Robert H. Lane
1144 East Market Street
Akron 16, Ohio

Arizona Division

Karl L. Fickes

Plant Manager
Litchfield Park, Arizona

Grumman 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, Ine.
John C. James
St. James

Long Island, New York

Harvey Aluminum
Gene Alfred
19200 S. Western Avenue
Torrance, California

Hiller Aircraft Company
John F. Straubel
1350 Willow Road
Palo Alto, California

Honeywell
James H. Porterfield
2747 4th Avenue S.
Minneapolis 8, Minnesota
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Military Products Group
Forler Massnick

2600 Ridgway Road
Minneapolis 13, Minnesota

Kollsman Instrument Corp.

J. W. Robinson
80-08 Forty-fifth Avenue
Elmhurst 73, New York

Lear-Jet Corporation

Hughes Aireraft Company

E. J. Beam
Centinela Avenue & Teale Street

Culver City, California

Aerospace Group
J. E. Lynch
Culver City, Calif.

Hughes Tool Company
Aireraft Division
C. D. Perry
Mgr. Markets Development
Centinela Avenue & Teale Street

Culver City, California

Hydro-Aire, Inc., a division of
Crane Co.
Mark Parrillo
3000 Winona Avenue
Burbank, California

International Business Machines
Corp.
Federal Systems Division
W. B. Jones
326 E. Montgomery Avenue
Rockville, Maryland

International Telephone & Telegraph
Corp.
Edward J. Gerrity
Vice President
320 Park Avenue
New York, New York

William Merriam
1707 L Street, N. W.
Washington, D. C.

Kaiser Aerospace & Electronies Corp.
A subsidiary of Kaiser Industries
Corp.
Harold V. Lauth
900 17th Street, N. W.

Washington, D. C.
Kaman Aireraft Corporation

W. B. Haskell, Jr.
Bloomfield, Connecticut

John O. Lear
P. O. Box 1280
Wichita, Kansas

Lear Siegler, Inc.

William M. O’Hern
3171 South Bundy Drive
Santa Monieca, California

Instrument Division

H. R. Walton
110 Ionia Avenue, N. W.
Grand Rapids 2, Michigan

Power Equipment Division
C. M. Ong

P. 0. Box 6719
Cleveland 1, Ohio

Power Equipment Division
Charles Duphree

17600 Broadway

Maple Heights, Cleveland 1, Ohio

Astro Struectures Division
Fred Hara

1700 East Grand Avenue
El Segundo, Calif.
Astronies Division

G. A. Moak

3171 South Bundy Drive
Santa Monica, Calif.

Electronie Instrumentation Div.

M. Beach
714 North Brookhurst Street

Anaheim, California

Ling-Temeco-Vought, Ine.

John W. Johnson
P. O. Box 5003
Dallas 22, Texas

Lockheed Aireraft Corporation

John E. Canaday, Vice President
Burbank, Calif.
Lockheed-California Company
Benjamin H. Cook

Burbank, California
Lockheed-Georgia Company

A. Lee Rogers

Marietta, Georiga
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Lockheed Propulsion Co.
Everett A. Hayes

P. O. Box 111

Redlands, California

Lockheed-Missiles & Space
Company
J. B. Riffel

Sunnyvale, California

Lockheed Electronics Company
George W. Mulhern

U. S. Highway 22

Plainfield, New Jersey

Lockheed Air Terminal, Inec.
G. W. Stanton
Burbank, California

Lockheed Aircraft Service
James S. Bull

Ontario International Airport
Ontario, Calif.

The Marquardt Corporation

Jack Anderson

16555 Saticoy

Van Nuys, California
Ken Allen

16555 Saticoy

Van Nuys, California

Martin Marietta Corporation

Holmes Brown
350 Park Avenue
New York, New York 10022

Martin Co., division of
Martin Marietta Corporation
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Roy Calvin

Director of Public Relations

General Offices

Friendship International
Airport, Maryland 21240

‘Washington Office

D. P. Herron

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

Denver Division
W. D. McBride

P. 0. Box 179
Denver 1, Colorado

Research Institute for Advanced
Study (RIAS)

J. M. Dukert

7212 Bellona Avenue

Baltimore 12, Maryland

MeDonnell Aireraft Corporation

W. D. Haylon
P. O. Box 516
St. Louis, Missouri 63166

North American Aviation, Inec.
No

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.

Atomiecs International
Garland C. Ladd

8900 DeSoto Street
Canoga Park, California

Autoneties Division
1. O. Etnell

Vice President

3370 K. Anaheim Rd.
Anaheim, California

Los Angeles Division
Robhert H. Scholl
International Airport
Tos 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
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(('ulumbus Division

Teorge Sp N

et odgrass

- sast Sth Avenue
olumbus, Ohig

RO[‘]{Ctdv\vne Divie:
Harry Herrnnlgxllhnm
P. 0. Box 511
Neosho, Missouri

Rocketdyne Divisi
Richard Moore
P. O. Box 548

MeGregor, Texas

Science Center

Jnm_os F. Scheer

8:131 Fall Brook Avenue
Canoga Park, Calif.

Washington Office
James H. Higgs

808 17th Street, N. W.
Washington 6, D. C.

Northrop Corporation

Norman Warren
Beverly Hills, California

Norair Division

Don Roberge

1001 East Broadway
Hawthorne, California

Nortronics Division
William E. Campeau
1001 East Broadway
Hawthorne, California

Northrop International
Les Daly

P. 0. Box 1525

Beverly Hills, California

Ventura Division
Ben James

800 Woodley Avenue
Van Nuys, California

Eastern District
Mare Nault

Suite 905

1735 K Street, N. W.
Washington 6, D. C.
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Pacific Airmotive Corp.
Mrs. Charlotte De Armond
9040 North Hollywood Way
Burbank, Cailfornia

Packard Bell Electronices
Defense & Industrial Group
David M. Knox
12333 W. Olympic Blvd.
Los Angeles 64, California

Piper Aireraft Corporation
. C. Smith
Lock Haven, Pennsylvania

Pneumo Dynamies (‘orporation
D. V. Sheehan
3781 East 77th Street
(leveland, Ohio 44105

Radio Corporation Qf America
Kenneth W. Bilby

Executive Viee President, Public

Affairs

RCA Bldg.—Rockefeller Plaza

New York 20, New York

S. M. Robards
Viee President—News &
Information

RCA Bldg.—Rockefeller Plaza

New York 20, New York

Defense Electronie Products
N. I. Pensiero, Manager
Marketing Services

Camden 2, New Jersey

Defense Electronie Produets

W. (. Moore, Adm.

News & Product Information

Camden 2, New Jersey

Flectronic Data Processing Div.

Fred 1oar, Manager
Advertising & Information
Cherry Hill, New Jersey

Broadeast & Communiecation

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

(V&)
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Electronic Components & Devices
H. C. Enders, Adm.

Press Relations

Harrison, New Jersey

RCA Lahoratories
Bruce Shore
Princeton, New Jersey

Republic Aviation Corp.
Ken Ellington, Vice President
Farmingdale, L. I., New York
11735

Robert Kinkead
Farmingdale, L. I., New York
11735

Rohr Corporation
Edward T. Austin
Director of Public Relations and
Advertising
Chula Vista, California

The Ryan Aeronautical Company
William Wagner
Vice President, Public &
Personnel Relations
Lindbergh Field
San Diego 12, California

Donald H. Bennett

Public Relations Manager
Lindbergh Field

San Diego 12, California

William P. Brotherton
Advertising Manager
Lindbergh Field

San Diego 12, Calif.

George J. Becker, Jr.
News Bureau Chief
Lindbergh Field

San Diego 12, Calif.

Solar, a subsidiary of International
Harvester Company
Robhin Schmidt
2200 Pacifie Highway
San Diego, Calif.

Sperry Rand Corporation
Sperry Gyroscope Company
Carlyle H. Jones
V.P. for Public Relations
Great Neck, L. I., New York
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Sperry Electronic Tube

W. Vergason

Market Development Manager
P. O. Box 652

Gainesville, Florida

Sperry Phoenix Company

John Kosek

Public Relations Coordinator
Deer Valley Rd. at 19th Avenue
Phoenix, Arizona

Sperry Utah Company

Keith Russon

Product Information Supervisor
322 N. 21st West

Salt Lake City 16, Utah

Sperry Microwave Electronies
Company

D. FitzGerald

Publie Information & Advertising
Coordinator

P. 0. Box 1828

Clearwater, Florida

Sperry Semiconductor
J. Graham, Manager of Publie
Relations

380 Main Street
Norwalk, Connecticut

Vickers, Inc.

E. J. Doucet

Director, Advertising & Publie
Relations

Administrative & Engineering
Center

Box 302

Detroit 32, Michigan

Sundstrand Corporation

William Garson
2531 11th Street
Rockford, Illinois

Sundstrand Aviation
W. R. Liddle

2421 11th Street
Rockford, Illinois

Sundstrand Turbo
Frank Tippner

2480 W. 70th Avenue
Denver, Colorado
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Robert O-
Executive
Bristol, Penns
Elkton Division
Mr, F. Hodgdon
Elkton, M
1e Division
F. Neal

Ala.

Offices

ylvania

Redstor
Mr. J.
Huntsville,

Wasateh Division
My, 0. F. WO ff
P. 0. Box 524
Brigham City, Utah
Reaction Motors Division
My, W. T. Davis
Denville, New Jersey
Longhorn Division
Mr. Max Lale
Marshall, Texas

Rocket Qperation Center
Mr. A. S. Dlott?

3340 Airport Road
Ogden, Utah

J. R. Lew1s
8433 Fallbroo
Canoga Park,

C. H. Wacker
8433 Fallbrook Avenue
Canoga Park, California

Eastern Headquarters
M. S. Griffin

923555 Euclid Avenue
Cleveland 17, Ohio

W. R. Crowell
23555 Euclid Avenue
Cleveland 17, Ohio

Bell Sound Div.
Russell Mock

5395 Huntley Road
Columbus 24, Ohio

k Avenue
California

Tapco Division

H. E. Jacobus

93555 Ruclid Avenue
Cleveland 17, Ohio

amo Wooldridge, Ine.

RW Division

W. D. Orr

8433 TFallbrook Avenue
Canoga Park, California

TRW Computers Company
B. R. Newman

8433 Fallbrook Avenue
Canoga Park, California

TRW Electronies, Inc.

F. P. O’Brien

14520 Aviation Boulevard
Lawndale, California

Dage Television Div.

G. Smith
West 10th & Sheridan Avenue

Michigan City, Indiana

Space Technology Laboratories,

Inc.
J. R. Rector
One Space Park
Redondo Beach, Calif.

United Aireraft Corporation

Paul W. Fisher )
East Hartford, Connecticut

Pratt & Whitney Aireraft Division

F. L. Murphy
East Hartford, Connecticut

Hamilton Standard Division

Roy E. Wendell
Windsor Locks, Connecticut

Sikorsky Aireraft Division
Frank J. Delear
Stratford, Connecticut

Norden Division
George J. Flynn
Norwalk, Connecticut

United Technology Center
R. W. Larrick
Sunnyvale, California

Westinghouse Electric Corporation

prert A. Deasy
Director, Public Relations

Atomie, Defense & Space Group

1625 K Street, N.W.
Washington, D. C. 20006
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EXPLANATION OF TERMS AND ABBREVIATIONS

Accessions: new hires and rehires by industrial employer. Cumulated
for a calendar month or vear 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: Aerospace Industries Association, formerly Aireraft Industries
Association.

Air Carriers: see Airlines

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

Aircraft Industry: the industry primarily engaged in the manufacture
of aireraft, aireraft engines and parts, aireraft propellers and parts,
and aireraft parts and auxiliary equipment.

¢ Part of the aerospace
industry.

Airframe: the structural components of an airplane, such as fuselage
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 earriers, 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, huilding and operating
manned or unmanned objects through s]mu' Part of the aer ospace
industry.

Backlog: the sales value of ovders aceepted (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 deviee used to add power to a vehicle in flioht.

Decayed Objects: spacecraft and components which have been destroyed
by friction burning on re-entry into the atmosphere, including un-
protected spacecraft returning from orbit and launch vehicle com-
ponents dropping earthward .1ft0 attaining high velocities.

Development the process or activity of working out a hasie desien, idea,
or piece of military equipment (see also Resear ch).

DOD: Department of Defense.

Drone: a pilotless airplane piloted by remote control.

Earnings: see Net Income.

Evaluation: determination of technical suitability of material
ment or a system.

Expenditures (Federal Budget): payments by cash or check from the

Treasury to liquidate obligations. When expenditure totals are ve-
ported, refunds, ete., are excluded.

equip-

v
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EXPLANATION OF TERMS

FAA: Federal Aviation Ageney.
Fac111ty a physieal plant or installation, including real property, build-
ing, structures, improvements and plant equlpment

Fiscal Year (Federal Budget): from July 1 to June 30; e.g., the 1964
fiscal year begins on July 1, 1963, and ends June 30, 1964; abbre-
viated FY.

Funding: setting aside funds for a particular purpose.

FY: see Fiscal Year.

General Aviation: Non-military flying, excluding that of airlines, such

t-3]
as business, instruction 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 tar get is capable of being altered by a mech-
anism. The guided mlSSllG 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, elothing, and the documents resulting
from research, test and evaluation .Often used to designate the
finished object ih the development of a device.

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

Jet Engine: a reaction engine that takes in air from outside as an oxidizer
to burn fuel and ejects a jet of hot gases backward to create thrust,
the gases being generated by the combustion within the engine.

Labor Turnover: the gross movement of wage and salary workers into
and out of employment in individual manufacturing establishments,
cumulated for a calendar month or year and expressed as a rate per
100 employees on the payroll.

Military Assistance: see Mutual Security Program.

Missiles: see Guided Missiles, Ballistie Missiles.

Mutual Security Program: a program of the U.S. Government designed
to maintain the security, promote foreign poliey, and provide for the

ageneral welfare of the U.S.; based on the Mutual Security Act of
1954.

NASA: National Aeronauties and Space Administration.

National Security Expenditures: expenditures for military functions of
the Department of Defense, military assistance, atomic energy,
stockpiling and expansion of defense production.

Net Income: profit after depreciation, taxes and reserves for taxes,
chargeoffs, other reserves, ete., but hefore dividends; also identified
as earnings or net earnings.

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

Reciprocating Engine: an engine in whiqh 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

. . . > r o
create thrust without taking in air from outside. The gases are

derived from combustion of fuels and other materials stored inter-
nally.

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

Separations: terminations of employment. Terminations may be initiated
by the employee (quits) or the employer (layoff, other separations).
Both employee and employer actions are accumulated for a calendar

month or year and are expressed as a rate per 100 employees on the
payroll.

Silo: a missile shelter that consists of a hardene.d 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 ae-
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 mechanieal device or engine that spins in reaction to

a fluid flow that passes through or over it. See Jet Engine. Fre-
quently used in “turbo-prop” and “turbo-jet.”

U.K.: United Kingdom.

U.S.: United States.

USA: United States Army

USAFT': 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.

VLAGC: the Vertical Lift Aircraft Council of the Aerospace Industries
Association.

VTOL: vertical take-off and landing.
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