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The aerosgace 1\§ustry (of whlch alrcraft manufacturlng is one portion) is
primarily engaged in the design, development and manufacture of aircraft,
mlss1les, spacecraft, their propulsion; navigation and guidance systems, :
- . and other aeronautlcal and\EQtronautlcal systems and their components. ~
g "In 1978, Sales by the aerospace industry totaled $37 billion, ©mployment '
ircreased to 1,032,000 and the payroll amounted to $19.2 pillion. Occu-

patlonal dgroip employment in the industry was:

Deceiiber 1978 December 1979*
Sc1entlsts & Englneers. l?é,ééé ‘ lig,OOO
- Techriicians . 64,000 » _70,000
Production Workers _ \ 519,000 . 557,000
« "All Others" \ 279,000 297,000
N . \ — : —_—
p \ . o o . B o o
TOTALS {( \( - 1,032,000 . 1,103,000 -
(*Estimated) S L . - ‘
\ L e »

Now that an overall pIcture of the aerospace 1ndustry has been presented

this pamphlet will concentrate on the aviation portion of the industry --

the aircraft mangfacturing occuthlons. The major manufacturing lelSlonS

are alrframe, components, accessory and equipment, and engine:. Workers are

grouped as followé' scientists and engineers; . technicians, production’

- m— —— — S L s T I I

workers; and’ "all others" (Admlnxstratlve and support activities personnel)

|
\

Scientists ‘and engineers include all-béréoné engaged in scientific or
engineering work which requires avknoWledéé of training equivalent at teast
to that acquired through completion of a four-year college course with a

" major sin these areas. Scientific. fields include aerodynamlcs, avionics;
ceramics, chemlstry, cryogenics; mathematlcs, meteorology, metallurgy,
physics, physiology and psychology.\ Englneerlng fields 1nc1ude.aerodynam1cs,
avionics, design, engineering reliability, eguipment, field service, flight
test, instrumentation, manufacturing materials and weights and balance.
College degree fields in engineering include aeronautical, aerospace,
ceramic, chemical, civil, eleetronic,:electrical; engineering mechanics,
engineering physics, industrial, meoﬁénioal ﬁetallﬁréioal, and nuclear.
One study showed that one out of five of the engineers in the derospace in-
dustry has an aeronautical or aerospace engineering degree -- the others
come from other disciplines. !

1
I

More than half of the industry's Scientists and engineers are in research
and development work (The aerospace 1ndustry is one of theﬂnatlon s

. , . Co : g -
S
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illﬁstratihé, ‘and related flelds.f Typical téchnlcal areas of endeavor‘
include: aircraft gnd fllght equipment, chemical warfare equ:[pment and
'y

communlcatlons, detectlon, electr1cal equxpment,

materials, chemist
electronics .and electronic equlpment, fluid mechanics, Fuels and combus-

tion, ground transp rtatlon, equipment, ¢ installations and construction;

operatlons, navigation, nuclear propu1510n, ordnanoe, personnel and’

i_materlals (nonqmetalllc); mathematlcs, metailurgy, mii;tary scxences and : ool LT

tralnlng, physics, propulsion systems; and research and research equlpment.:

Techn1c1ans 1nclude a1r persons engaged in work requrlng knowledge of

physical, life, engineering, and mathematical sciences comparable to

knowledge acgquired through technxcal instltutes, junior college, or other
formal post-high schiool | tgaInIng, or through eqliivaglent on-the-job train=

ing or experience. (Craft—workers, such.as machinists and electricians, .

are not 1ncluded In thIs defInItIon ) Sc1ence techn1c1ans and englneerlng

englneers, plus drafters and technical writers and 1llustrators. Examples

': of technicgan pOSItIon titites are: Senior Documentatlon‘Analyst, Soft-

ware Programmer, .Contracts Administrator, Technical Illustrator, Technical

.Y 'WrIter, Supervisor of Blueprint and Microfilm Files; Tool De51gner,

TraInIng Equipment Designer; Drafter; Research Mechanic, Research Elec—

{ trICIan, taboratory Technician, Electronics Techn1c1an, and Productlon'
R;anner. . o -

-, v N

3Productlon workers Include worklng superv1sors and_ all nonsuperv1sory

k -
i workers engaged in fabricating; processing;’ assembling, inspeéction, re-

| R AP AR

\ ‘ceiving, storage; handllng,cpacklng, warehousing shlpplng, maingenance,

repair, jaﬁitorial and guard serv1ces, product development,,auxlllary &

. closely associated with the] above’ operatlons. The chlef categorles of 3 ' f

plant occupatlons are sheet metal work, "other metal work, machlnety .

and protective custodlal. Typlcal jobs include the follow1ng_l

o She&t Métal Occupa

Sheet Metal Workers - -}:>

* . Power Brake Operators'
Power Hammer Operators - : R -
Power Shear Operators e !
Punch Press Operators ’
Profile Cuttinq Machine Operators

) \ ’

. Other Metal Processing Occupations
\ ;

LY 3

Tube Benders' b
Riveters
Welders

L2
S
"

e
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T FBUﬁdry Workers: ‘Patternmakers, Molders & Coremakera
.- Forglng Department Drop Hammer Opérators¢ahd Others

Heat Treabers ) : .l ]
Painters . AR . Lo
platerg . A '

. N o6 : _
: v Mllllng Machlne Operators N . : )
. Productlon Machlnlsts, .
Eoollng Machlnlsts o = . .
- Machine Tool Operators ° - - - ) C ’
Jig and Fixture Builders '
Toolqand Die Makers
EngIne Lathe Operators . .
Tooling Welders 7 L -
Boring Machine Operators,' ~ _ L
> - ?recIslon Honers : ‘ o v

~
. . '

L d

[

Final Assemblers ’ ,. _

. -~ 5 <

Armament Assemblers
Power Plant Installers
Electronics Assemblers

Electrical Assembiers v t 5
Plumbing Assemblers : g -

* | Hydraulic Assemblers : '\
Y Heating ;and VentIiatIngiassemblers
; ng-lng and Controls Assemblers .

-

. Inspecting and Testing Occupations (Quality Control)

. Outside Praduction Inspector
- Receiving Inspectors : R .
* . Machined Parts Inspectors -
R Fabrication Inspectors
: , - Assembly Inspectors
x © - Tool Inspectors .
‘Template Ipspectors .

Electrlgrl Igspectbré .
- Flight 'Line Ihépébtbré/i v . .
, ; ' . “

¢ ?} . Flight Chegk-Out Occupations

Chief Mechanics or Crew Chiefs ]
EngIne Mechanics : E

Eiectronlcs MeChanlCS

ERIC
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‘Scientists; Ehgihééré‘aga Technicians: Almost every branch of sci

. Materials-Handling O

Truck Drivers ' - ;L o _ i
Cratie Operators / - )

© Shipping Clerks

. Tool Crib Attendanmts .~ L i

‘Maintenance Dccupations ' S )

% Maintenance Mechanics B ,
* Millwrights , |
. Electricians: ' :
» . » Carpenters
: Plumbers C
Painters ‘ :
Welders

Protective and Custodial Occupations - -

r 4l

Firefighters '
Janitdrs

. ) B N .

' The "All Others' category includes all administrative and support activities

personnel. These positiéns include executives responsible for direction,and
supervision'@f research and production; officials in departments such as

sales, purchasing, personnel, accounting, public relations; advertising,
and industrial relations; -and secretaries, Stemnographers, typists; clexks,

¢ and tabulating machine operators.

engineering is involved’'in the solutions of the great Véiiéty;éﬁ,prbbiems Te

associated with the design and production of faster and more efficient air-

craft and the in-flight operation and ‘ground servicing of planes, their

passengers' and cargo. ‘;hcreasinquiﬁggercg@?iéi ﬁééﬁéﬁigél,égacéléCtricai_
équipment is necessary for our:airlines:’ The challenge includés the search

for aircraft with short takeoff and landing (V/STOL) capabilities and for -

the design of aircraft fdrrspecig}igégjgoggiﬁéé and for recreation pur-
poses. All designs must stress improvgd safety factors. S

These profesSional and semi-professional workers may be assigrnéd to condern-

Ll T T P UT R - S e - - i . -
trate on tasks.involving cneuof'three major areas: (1l).research, design or

development; (2) production,' operation or control; and {3)4installation,

maintenancé or sales engineering. . . .
N e . . .,

. -

. -
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The empha51s is o thlnklng and on team work —- a coordinated effort of

sc1entIsts, eng1neers and technicians. The sc1ent15ts are chlefly con=-

cerned with basic and applied research: the search for sc1ent1f1c Kniow=

ledge; new co?cepts, the extension of theory; and theppractlcal applica-

knowledge and theory. The engineer normally has a définite

tions of ‘this
goal in mind: {the engineer's design fox 4 specific piece “of eguipiient to

task Technicians work closely with the scientists and

concentrate more on the practical aspects of using and test-

do a specific

eng1neers and
ing equipment
usually begin

supervision of \an experienced technician, s¢1entist or eng;neer. More

responslble ass gnments are undertaken as technicians gain experience. The

than on the theory involved in building it. Techhicians

S, trainees or in the more routine positions under the direct

team is concerne with all phases of the development of their .assigned
Project -- from the initisl plannlng .and design to the fInal manufacture

and testing.

Production Workers: A little more than Half of all aircraft manufacturing

workers are production workers ("blue collar" occupations): These workers

fabricate, assemble; install, test and inspect the. many -parts which make

-up_ a modern airplane; Other plant workers handle material and provide

maintenance and custodial services. These occupations range from highiy

-

skilled to semi-skilled jobs: ] .

- v

. oL .

WORKING CONDITIONS R T
. [ -,
Sc1ent1sts, engiheers aﬁd tecﬁniCIans work pr1mar;ly ‘indoors at a desk :

or 1n a research depa;tmentiilabd%atory or engineering. department in a
modern, clean and temperature controgled factory bulldlng.f Some Outdoor

work may be necessary. The various departmernits are normally equipped

with the ldatest electronic and mechanical- InStruments, laboratory,appa-#f
ratus, and drafting 1nstruments. s ' . ..

N . .

' . \
Productlon workers work 1n departments Such as rivetlng, metal-process1ng,

and welding which are noisy areas of. work. ‘Some jobs generate fumes and

odors.r Some employees, especially assembiers, work in,hard— to-reach

cramped spaces requiring much stooping; kheellng, croucH1ng,7anH crawl—

ing to perform their- tasks. Many operatipns; such as assembly, weldlng,'

moidxng, mechafiic ang” machine - shop—jobs requlre frequent~lift1ng -OF,

carrying of heavy (Up to 50 pounds) and ‘medium (up to 257pounds) loads:_

Although some hazards are as§§c1ated with the.aircraft 1ndustry,iav1at;on

ar ~- with an 1njury—frequency rate aVEraglhg
less than that,for the manufacturlng 1ndustry‘as a whote: .

plants are safe working place

v

Admlnlgtratlve and: support act1v1t1es personnel normaliy woﬁk In modefﬁ, .

nd +om N P

clean; and temperature-controlled offlces. -~ a - ;

3. . ) . .
< ' v . S e

.
-
-
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Alrcraft manufacturlng jobs exlst in almost every state. The iargest

concentration is in California. Other states with largé numbers of jobs

ylnclude New ‘York; Washxngtonf Connecticut; Texas, Florlda, Ohlo, Mlssourl,

pay the membershlp dues to professxonal socxetles.ﬂ

-about $18 703 per year. The start

Pennsylvanla, Massachusetts; - Kansas, Alabama, Maryland 'New Jersey and - ,

Georgia.' Aerospace empioyment is hlghest in the Pacific reglon where

more than 40 percent of all aerbspacé employees work. Another percent

llVe and work in New England, while ten. percent are in® the Mlddle Atlantic

states. The rema;nlhg 36 percent are scattered throughout the central
and southern UnIted States. | : A

WAGES AND gswsmrs’ ; , -

Salarxes for employees in this 1ndustry are generally hlgher than those ,

for simitar work in most other industries. Wages va%y acoordxng to

workers' skills and experience and they differ from plant to plant, de-

§§§§%5§,UP°R the type of plant and the locality. The following fringe
benefits are common in thig industry and are comparable with those :in -

other industries: .two weeks of paid vaqatlon after Employment of one

to two years; and three weeks, after temn or twelve Years' six to eight-

life, medical, surglcal hospltal and accident and health, and . retlreaent

pald holidays per year; one week of pald SIck leave; insurance covering -

‘ - ar—

pensions. ) ) < . ;
4 - . . .

Scientists and Englneers. Dependlng upon the demand for the spec1allty

and on 1nd1v1dual abilities, the entry level salary of a sc1entlst or

engineer is $15,000 to $16, 000.. .per year. Scientists and englneers are

normally on the day Shlft. Attendance at seminars and meetings of pro-

fessional societies is often paid by the” company . Some companles also

salaries are aboiut $10,460 per ye&r with a senior technician -receiving

‘Sc1ence Techn1c1ans and Enqxneerxgg;?echn1c1ans‘ ~Entry- léVél‘téonhioian§;

g salary will depeénd upon_the

’techn1c1an 'S technical specxalty and education and upon experieénce.’

Pechnicians are normally ofi the day shift. < -,

Productlon Workers: ShIft work (w1th three in operatlon) is normally

required for productIon workers. ; An increase in salary is generally

paid workers.on, tie second and third shifts. Prodiction workers

[N

average weekly earnIngs amount to $342. 71.

. Administrative aaa sappart AotiVitiéé Personnel: Salaries are generally

Collar" workers aéb normally on the day Shlft.

hlgher than those for® similar work in most other 1ndustr1es. "White

t

~

v
’

L]
Ve

t
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s cemmumes FOR ADVANCéMEN'I‘.r ] i o ;
e . B \‘_) .
Scientists and Enginéérs. Advancement in saiary levels 1s avallable,

I; e., Senior Scierntist or Senior Englneer. However, the clief advance-

ment p0551b111t1es involve superV151on and. management and executive

: positions:- The "Eeam" or "pro;ect"'concept in attacklng various goals

has increased the need for mahagement taient and thus the opportunltles

for scientists and engineers. 5 _
. ; =

o

%Eience Techniclans and Engineering Technij c1ans' Wlth fUrther educatlon,

a technician can advance to a professiona posItion. Technicians are
also advanced by being assigned tasks normaiiy performed by professionals

and they may move into superv1sory positions: Techniciang who have a

' - good’ workIng knowledge of the fgquipment produced by the company and who -

have good personadlities may become company saies persorns, technical

representatxveq or trouble-shooters. .o,

Production Woﬁkers. Tradltlonally, skilled workers may advance to

p051t19ns requxrlng hlgher Skijls and experlence such as foremen, in-
spectors and supervisors, Educatlonal op rtun1§1es are available to\

. advance toﬁsenx—profe551onal posltxons. posslbie advancement Program
in engineering might be' from Assembler, to ‘Quality Control (testing)

to Englneerxng Technician to Junlor Englneer and flnaiiy to EngIneer.

Union contracts no ally require advancement of semi- skitled workers

to be based upon seniority of qualified individuals. By participating

-in courses conducted by the company or by vocational or technxcaiii B
schools in . the iQCaI community, semi-skilled yprkers may prepare them-

selves for a skilled job, sueh as blueprint readlng, welding or mechanic.

Admlnlstratlve and Support Act1v1ties Personnel. Advancement in these

areas is normally to sxmxiar positions with greater responsibilities and

A

hlgher salarles. IS i .
v : . L ) : - ! '
. ' ' T« N .
REQUIREMENTS TO ENTER T’H’é JOB
. -

In general terms,the aircraft mahufacturxng Industry is seeklng 1nd1—

viduals with self —dlsc1p11ne, a willingness to accept res
sound foundation in technoloc

< ,employment _opportunities for w
plant, women flll 0 different Pig;aSSIficatiOnS and comprise 16 per-

cerit of the total nhmber of employees: Stanford inver51ty récerftly

g\ and a team spirit.* There.are 1
n in this' industry. 1In one aircraft

N

= reported an increase in the numﬁet of freshmen women enrclling in

engineering because of tne espec1a11y good job prospects. ; v
. : \ s ; ) '
) #‘ N N
¥ . 1 .‘,.
- . - 74’l l 1
-~ . - E R o 1f' -0 .
: -1_' - - - ] T .
X 39 - - '
C—— T . i 6 2 .
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Séientists and Engineers: A college degree in one of the sciences or in

engineering is the minimum requirement for scientific or gngineering jobs.
. A fow individudls with years of semi~professional ekperience and some s
"college or college-equivalent training may be hired as professionals; but

- this is now so rare that perhaps it should not even be mentioned. ‘' An

A "interdisciplindry apprbach is being ﬁSéa'ihdréééihqiy‘and’this requixes -
better training in, for example, the irterrelated functions of mathematicsy’
' physics, and chemistry. A solid foundation in thé fundamental comcepts
f scienc ngineering is recommended: There

and basic general areas of Science and e

is 4 need for constant study to keep up with the technical fields - a

need to gbhgtanply.readjusgfqéjiﬁé rapidly ‘changing technciqu; Pro-

fessionals with advanced degrees are common in this ipdustry. o
‘ . . ’ 4, R
Scicnce Technicians and Engineering Technicians: Much of what has been

mentioned above for scientists and engineers applies to -technicians:
Associate in Science Degree or Associate in Engineering Degree or & '
diploma from a college or university, junior or community collede;

technical institute or technical 6iy66c5tibhalischbplris normglly re-
quired. (Technical-institutes offer training designed to gualify the
ggéduété‘fdr’arspécifié job or cluster of jobs immediately upon grad-

Gation, and with a minimum of on-the-job training.) One may also be-
come gualified for some technician jobs by completing an on-the-~job

training program, through work experience, and part-time, formal post-
secondary school level courses, or through training and egperience ob-

v

tained while on active duty with the military services. -
- ~— _

Production Workers: . Training requirements for plant jobs vary from a-
few ddys of on-the~job instruction for semi-skilled workers, Such as
material handlers and guards, to several years of formal apprenticeghip
for craftworkers such as machinists, tool and die makers, aircraft =
mechanics, sheet metal workers, pattern-makers, and electricians. Many

. levels of skill are required for many plant jobs. Workers with littlesor
no previous training or experience may pe hired for the 1@ss skilled
assembly jobs. Skilled assemblers may need two to four years of plant
experience, plus a high school or vocatiponal or technical school educa-

_ tion; or the equivalént. ‘Generally speaking; starting workers with little
experience gerve as helpers or assistants and develop thgir skills on the

* job and through plant training courses: An individual may increase
chances of being hired by acquiring a skill through vocational or
_ tgchniéél;séﬁbbl‘ét;éhaance;‘ B ; N

" administrative agd Support Activities Pétéb%ﬁkli The requirements for
epployment of managerial and administrative personnel are generally cgm-&

: parable with similar jobs in other industries. Employabidity can be en-
" hanced by acquiring a knowledge of engineering; technology, and the

aviation industry Wecause of the nature of the aircraft manufacturing -
. industry as it relates ko research and development and production. é\
) ' < ’ v

- ) } . . . Cd

iﬁv,) i
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OPPORTUNITIES FOR TRAINING'
AN Because workers who are highly trained and are aware of hew developments -

are neceded in_the industry, the majority of aircraft plants suppprt some
. kind of formal workeér’itraining program: Most. of the plants -conduct train-
- % ing clafses themselved, others pay tuitiof and related costs for outside

courses taken by their employees at vocational or technical or adult
‘educution programs offered by the iocal commufiity; and some plants do both.

_ Some classes are held during working hours,; withsthe trainee being paid |, .

o for, class timg.. Other classes are held after working hours. Courses aie
avairable .for practically every occupaticnai group and cover many skills
and areas of knowledge. - : oLt : '

LI

o T . s
Many aircraft plants provide Pheir e ployees with financial aid for = :
college enrollment. This aid-is furnished either as diyect grants or s S
possibie for ‘an employee to work

[

- .

in_the form of scholarshipsand it i
S and to.continue his or her gducation/at the.same time: These opportifi-
ities  help workers advance more rapiflly to highér skills and to better
paid jobs: p / -
~ L - . N . _ . :
The farther one goes in schooly, thd gredter are the opportenities. for ]
T those with the most education. At least . — ~
z ,

"employment: The hest jobs do to
@ high school education s practifally mandatory for. any worker in the
aircraft industry.  Post-second3fy school training is vitally important
, ‘ training iffed from: area vocationai-technical '
- schooks; technical institut€s, junior or community~eqlleges,; or four- _
year coliteges or uni ersities. - - ' , \i

Les,
¥

andsuch’training may be obta

OUTLOOK FOR THE FUTUR

. R ; e
Employment in the aerospace industry is, expected to rise above recent tevels
. in the next few years. Thousands of jobs wil open each year because of the
~ growth expected in the industry; and to replace workers who retire; die or X

transfer to jobs in other industries: Job opportunities Should be most .
. favorable for highly: trained workers such as scientists, endgineers; and
technicians. - Less skilled and unskilled workers will also be needed to

fill entry level production positions. ; _ s

' Growing demands for civilian aircraft products is an important element '
- underlying the expected increase in aviation employment. The increasing
. mobility of the population should. encourage expanded use of large wide- . .
H bodied commercial aircraft and development of rapid. air taxi Operations : )
© between major urban centers. Incréased businéss flying, expanded use of

- helicopters for §uch tasks as medical evacuation and traffic reporting,
and exports of aircraft to foreign nations are some of the-other major -

v factors influencing thé growth of civilian aircraft manufacturing,
» N ! G -

bt
e |
*
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1976 of 44,700:
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A poxtzon‘of thc productlon of the aviation Industry is devoted toinatlonal

‘defense:  Therefore, the 1ndustry s future depends on the level of federal

éxpénditUre5u Changes in these expendxtures usually’ have bqen accompanled ;

by sharp fluctuations in employment. . . BN
- ]

A ales in the aerospace<lndustry reached '$37 bllllon in 1978, ﬁ?'éﬁoﬁt'

bS billion over 1977. Among the three major areas of aerospace, activity,

thHe largest 1ncrement of gain was in commerclai sales, but sales to the

Department of Defense also increased’ substantlally. NASA sales remaxned

relatively constant. Sales of commercial transports are expected to _re-

main strong at least through the m;d-elghties, with an increase 1n 1979
of more than $4 billron over the current year's level

. i}

032, 000.

Aerospace lndustry employment in December 1§7E climbéd'to'

By the end of 1979!7emgioym’ t is expected to exceed 1,100,000 --Vanr éﬁ
ingrease since December 3977 \of .23 percent in 24 months. The projecte

. dramatic increase 1in employmext ig primarily due to. civil aircraft

production,ie§pec1311y commexrs ial transport aircraft. In this cateqory

alone,; the employment level ¥s expectéd to reach 81, 0G0 by the end of

1979 -- am, increase ofr 80 | ¢rcent over the low ‘employment levels in

4 3 B ' N

Military aircraft manufacturlng is expected to reverse recent trends

and show a modest six percent daln in employment betweeﬁ‘December 1978

‘and Pecember 1979. A

¥ o

Helicopter manufacturlng employment w1ll increase by 8.6 P ?ééﬁE during

. _

12

1979,_cont1nu1ng the gradual growth ‘pattern of the 1970s. -
e *
The ‘category of "other related products -- avronxgs,ibeefg research,
and non-aerospace products and sérvices -- continues strong and.reached <
an emplQyment level of 263,000 lnfgecember 1978 an tncreaee of about :
- 42,000 employees from’ Decembeg,l977 It is expecteditngt by the end
of 1979; an additional 22,000 people w1ll be employed for such programs,
reaching an estimated 285 000.
PO >
AIRCRAFT INDUSTﬁq;EMPEGYMENT - AIRCRAFT AND PKRTS*
' December 1973 - December 1979 - - X
Type Employment « 1973 - 1974 1§?5'~ S 1978, 1979*
Scientists & Engineers 70,000 73,000 72,000 71,000 75,000
Technicians 29;000 28,000 26,000 26,000 29,000
Prodyction Workers 335,000 . 326,000 285,000 330,000 361,000+
All Others . 121,000 126,000 l2lTOOOT : 128,000 139, QOO
“TOTAL 555,000 553,006» " 504,000 . 555,000  604;000
*Soiirce: Aerospdce Indastries Assoc1atlon
**Forecast ] T ?
~ ) . - au. § GOVERNMENT PRINTING OFFICE : 1900 3;1-586237(;"



