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1. Objective
('

The objecte of the Langley Research Center Technician Training

System is to provide technicians who are prepared by organized on-'

the-job and classroom training to be potential leaders in those

fi ds which have particular application to the research and dev4Plop-

TECHNICIAN STANDARDS

t needs. of NASA.

2. .

Responsibility for Operation' of Technician Training System

,The Director, Langley Research Center, is responsible for the operation

-4f: the Technician Training System. All changes and additions to the

Policies, regulations, and pro6edures of this system must be approved

by the Director and by NASA Headquarters. The Director shall also,

approve recommendations of technicians for completion.

3. AdVisory Committee on Technician Training

(0, There shall be*an Advisory Committee on Technician Training com-

posed of the Director for. Systems Engineering and Operations, Chair-

man; the Head, Training and Educational Services1Branch, Secretary;

the Personnel Officer; an employee-member designated by the NASA

Langley Lodge 892, International Association of Machinists and Aero-

space Workers; an-employee-member designated/by the Patteumaker's

League of North America, Newport News Association; an employee -

member designated by Local'2755, Ame,picanYbderation of Government

Employees; and other members designated by the chairman,composed of

the heads of organizations to which large numbers of technicians are

assigned. This committee will-consider prdposals and make recommen-

dations to the Director, or his designatedrepresentative, concerning

the Selection, training, and,. completion of technicians; changes and

additions to the policies, regulations, and procedures governing the

Technician Training System, and to'tfe content of the training program;

and will periodically review the adminiS-t-t4adan and operation of the

Technician Training System. Ordinarily, this committee will meet

once a year prior to the Technician Completion Ceremony. However, the

Chairman may call other meetings during the year as the need anises.

(b) 'As deemed necessary by the Chairman, Advisory Committee on

Technician Training, and the Head, Training and Educational 'Services

Branch, the advisory services of the Bureau of Apprenticeship and

Training, U. S. Department of Labor, shall be utilted:



4. Administration

The administration of the Technician TrWining System is the' responsi-
A

billty of the Head, Training and Educational Services Branch, Personnel
Division, wh'o, subject to review by the Advisory Committee on Technician
Training, shall perform the,folLoWing duties in conjunetiain with
oerating officials.

(a) Direct and plan LechnicJan tr4ining in the operating units and
in the classrooms.

(h) Determine type of training to which a new technician will be
assigned.,

(c) Recommend to the Advisory Committee on Technician Training such
additional policies, regulations, and operating priuedures as way be
found necessary in carrying out the objectives of this training system.

(d) Rotate technicians from one type of work to another in accordance
with the schedules specified in these standards.

() Assure that adequate procedures exist for derermining that the
work performance and classroom work of a,Lechnician are satisfactory.

(I) Certify those technicians who are eligible for a grade promotion,
and recommend technicians for,discharge,

(g) Maintain records relating to the progreOf of technicians in the
operaiing units; and in the ciAssrooms.

(h) Prepare periodic reports based on these records for
to the AdviL;ory Committeee on Technician Training.

transmittal

(i) Certify those technicians who have satisfactorily completed their
tyaining.

(j) Keep the Bureau of Apprenticeship. and Training informed of the
training actvitlus at Langley Research Center, including a current
record of the technicians boing trained and those who have complOted
their training or whose lriihjiig has buff terminated hefore completion.

111,

). EmTloyment of Technicians

The Langley Research_Lcnter shall maintain a sufficient quantity of.
a pprety. i c e i t c l i n i c fans to supply a rp aCion,db I 0 n tirnb ( . , r 0 1 nirnevimm
technicians I 1r scheduled expansion or normal turnover in the technical
fields. The ratio shall not exceed one technician.to th.ree journeymen.
To insure that there wili- he no discrimination on th0erisis of race,

or
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religion, color, national origin, sex, tv physical handicap, selection

of technicians under this program shall be made on the basis of quali-

fications j.l.one in accordance with objective standards Ighich permit

review after full ivid fair opportunity for application. This program

shall operate on a completely nondiscriminatory basis.

6.. ...S'el-ec I 0 0 of hnic tans

Technicians shall be so lec t ed I rom lists of eligibles resul.ting from

an appropriate Civil Service Examination or in a.corclane with special

author t les s uch a4 VetV rams Road j os Lme n L Appointments.

7.' 1)Credit for Previous Educat ion

Credit will he allowed for prior classroom instruction when the

Ochniciun passes an exempting examinattoh in the specific courses

.of related instruc'tion.

8 . Le h of Traini ng

(a) lice length of t ruining covered by these Si nndaras shall be as

j (11 1 :

(d t ruininj

neer i Dra f small
'No f ity,t got. r

itni
f lt., 11It .11 I f not, i ny:

le hnI Ian

1111 -Lice- -job

I ra in;
(y

Minimum related
instruct ibn

(hours)

1 1 1 0

112:

1 300

i Iet t r(qii( 11.( i1l111 1.111 1 31)0

I 1Ti 11111( 1.111

( F.11)1. 11 .11 11 1)01/1 ) 1 1 2 2

ni; 1/1'1' 111r, 11.4holoiczi

( a, I1il ir,. (Ty ,It yr.)
I not Fn.; i

t or i Prot osi,o!)
i not. my 1 1.0."11-.11 1 i-111

(,11't 11.11111 .11 ,I)1.'Ve I TIT11'111 )
4.*

Logi nt. i 1 oi lini
(Aoro:ipAcc ModeI Developv,..,nt) ;1 1 2 2

(h) llto term 0 I I t ii 1 ii) ny, slij 1 1 he tf-f ir f (rod into por I edj of ty, le year

oaf .11 . Ah..t.n( o I 1-111i1 (lull 1.' on .1111111.11 11',1V0 , 1.; Id( 1 eijVV )441.0111-1. leave,
In i 1 i i .1 ry 1 oavi. , or I cave w i I twut pay w 1_ I) he tci-risf de roc!

t_t

t S line

t wa t (I c 1it_o t ion il _I TT I rii i Ai r per 1 011, tn 1 ess the combined c 0 t a 1

t I .lo h^ ,illson"(..i. Vs i n oxciiiit '01 icy iiiivs I n .ii'' year , in wit I ch (-;ifie
,. ,

adv,iti.;;(:1;otil (-cc I ht. ii( i, ot.(1 I ily; per f oil w111 be .4((1nyiyil by the number
t 1.17 -1 W ,otli i I t ,i. ,int -, in i.:-.y.., si,l, IL) (-1,1;;?:,

a

1
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9.' Schedule of On-the-Job Training

Technicians -shall receive on-tht7job training as specified in the
attached schedules.

10. Related Instruction

(a) Technicians shall be required to attend classes as dil'ected by the
Head, Training and EducatiOnal ServiFeo Branch for a minimum of 222
hours during each year of the term of training. _Credit will be
allowed for approved absences.

(b) Courses in related study will be given during two semesters or
three quarters of each year. Technicians will be required to take.
four semester length courses or six quarter length. courses or the
equivalent each year.

(c) Related instruction. shall be given technicians While in a-duty
status. Adequate classrooms and labs shall be,frovided. Thirty 4

minutes travel time each way shall be allowed, for Thomas Nelson
Community College classes. All classroom absences will be charged-
to an appropriate leave.

Related Instruction Grades

Tc-chnicians slia14,b'e Ilraded 1?), the instructor. upon the completion of
each course. The grading system shall be as follows:

-A - Excellent 90:-100 4 points
B - Good 80-90 3 points
C Average 70-80 2 points
D Poor 60-70 1 point
F Failure Below 60 0 point

12. Safety Training

Technicians will receive First Aid and Safety Trainlag as a part of.
formal, related study instrueCipn and further training in these areas
will be given on-the-job.

1113, Class Advancements and Promotion

(a) Normally, new technician classeA shall be organi/Ohat intervals
timed to coincide with regular school semesters or quarters.

(b) Technicians who satisfactorily complete both on4the-job training
and related classroom studies shall, on the completion of 'the re-
quired time, be advanced to, the succeeding grade_ as indicated below:

7



13b (Cont.) Grade PromOtion schedule

CS-.2 Entrance Salary'

. GS'3 'Completion of sJ,x month

CS- Completion of 1-1/2 years

G" 5 °Complettion of 2-1/2 years

-6 ompletion of 3-1/2 years..

S-7 Co letiO'nof 4-1/2 years

(c) Actidemtc Pro .on

Any student who receives a final grade below a "C" in any course will

be placed on'academic probation. No4promotions will be effected while

technician is in a probati,onaiy status,. o remove;an pcadeMic
probation, the course or a suitable substitute approved by, the Head,'

Training an,d Educationail Services Branch In consultation with the

techniciani's,Aranch Head, must be made up on technician's timeelnd!at
techniCian's expense, and .during the' succeeding quarter "or semester.

(d) ApITrais.al of 'on- the -job Performance

A technician's work perfOrdiSnce on the job is to be-revieted by his

supervisor on a quarterly basis. When his work perfaimance is re-
.

garded as marginal during a qt1;arter, the technician's deficienEies

are to be Aistussed with him. if the deficiencies are not-corrected
during the: following quarter, he shall be considered unsatisfactory.

,14. Removal
,JA

Any technician who fails to make satisfactory progress in either
classroom'studies or on-the-job performance shall be removed from

his position at the Center. Unsatlsfadtory progress is defined as:

(A) Failure to remove academic probation during the succeeding

quarter or semester.

(b) Receiving a vade average be,low "C" (2.0) for one academic year,

including the stimmcr term for make-up purposes. The average shall

'
be computed using 01-Q following point system: A=4; B=3; C=2; and

D=1.
7 -c"

(c) Failure to correct deficienci'es as stated in 13d above.

15. Certificate of Completion of Training

,Technicians who/have atisfactorily completed five years of training

shall be awarded a'certificate, issued jointly by the NASA and the

,Bureau of Apprenticeship and Training, U. S. Department of Labor.

8



6

15. Certificate of Completion of Training (Continued)

Certificates of Completion will be awarded each year tp those
technicians who have completed their training during the preceding
12month period.

16. Modification of Standards

These standards 'may be revised from time to time as operating conditions
and experience demand, but all such roevisions-shall be submitted by
the Advisory Committee on Technician Training for approval of the
Director, Langley Research Center; the Director"of Personnel, NASA
,Headquarters; and the Bureau of Apprenticeship and Training, Ur. S.

Depar- ent of Labor. Any labor organization recognized by the Langley
Research Center will be given an opportunity to comment oft any revisions
tci these standards prior Eo the.- approval. Copies of all revisions
will be furnished to 311, parties concerned and to interested labor
organizations.

9
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SCHEDULE OF TRAINING

Page

Engineering Draftsman 8 (1

Engineering Technician
(Aircret-Operations)

Electrical Engineering Technician

Electronics Engineering Technician'

Engineering Technician
(Fabrication)

,Engincering, Technician
(Research Facilities)

Materials 1,1-1g,inecrinr, Technician

10

13

15

18

20

22

'Mechanical Enr,ineering Tc.chnicihn 214

,
Engineering Technician

filodel-Aenn;Firr)

10

27)
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EflGIPTEEHING DRAFT;;MA1,1

The Engineering Draftsman Pr,,,e,ram shall be considered completed when the
employee has s.ti:ffrtoily finished approximately years of specified training
and re late,' st, r,ty, ,e00 11-)urs of 'work experience and 1,119 Tours of
classroom I ;t ruct ion This training dual 1 be offered only to those' who have
cnmpleted ,l-1 /:' year:: of triiniiig with superior performance in one of the other
type.:: trtining, i;trig 1 ey Merit Promotion Plan procedures r.tre folIowed in
1311,- int' se I e for thi:, program.

IJigii romp I cod, the training , the draftsman still 1 1 be capablO of
pt rf ,,,rming, the f, ,1 du Li e :

ti

(1) In one of the several fields of engineering under the supervision of
ui engirlee r work ing from rough ski:Lel-1es , general spec if ications, or oral
instruct -1_, ti::, w:sis to in planning, the design, make :; preliminary 'layouts and
det'a'il wri Le:: detailed specifications, and reviews contractor drawings,
for the 1'c, wing; type:: of work: (a) research models. scaled for structural,
is , and thermodynamic aerospace research, (b) support systems arid
rout ro I ..., q the remote and Lucy positioning of models and other research
test: Tht.se mag,rie Lir or-&chanica 1 supports with electrical ,
hydr-111, 1 1/id 141(71117n. driver, rind Cujj.t., r, ,1 , ( c ) research tunne4s sys Lean; to

ri thri,ugh hypersonir range including wind-still-1nel structures,
, bi Tie::: gas pre ssitriza 1., ion , heating, , drying , storage and control.,

( ) env r I.., I t; L1 1. LieL; inelnding vac:1'11n,, the iria 1 arse' erat ion noise,
.w-. :dm' 'tr env r, , (t) simulator facilities for study Of vehicle

, and man-marhine integration (f) I aboratory
1.ri. I It, Les 1::, 1,11,1,: the 1)1114 lirrgu, , and taf systems, and
() rem' -f elti:1 rocket 1),,osters
.;(v (;.: !!hi I.ri-re I LAY systems 1:urti a:: instrumentation , eler tr.f.ca 1

,.. , and e .1,r,, I in si.:,(.:; h,gin from surd
rt 11..11 -1,!:,

( ) Ind. r'1.1 1 't 1.1. r.'t if ::,11, 1 r'L pr, 4)1 ems perta in irlf'; engineering
it tf,t :1'. .1- , .:ample .;,r(':...e. t in tension anal

i , ttt-Ir rent. , hpri 10)(11; c t,r.

( It 1W ,1' V.1)1 (0,(11(';;I, and r, 'Ter tae., :, of views , ,

a i 1 rd i hr r prar ; ,rpo change:. and moil ions in
4i rett!re.: ,st e.; Linn keep :; F111,1 record:: and ,lata;

,.,. emt tn,1 vi rt. 1

)
+1r.

:u rc , , 4(Z 7("( I(' la"tf rk, and perlot-ms re I ate,'

}..nr n(.(.ri :)I ::!111 rc:,.cive Lrlininp, aril rn111,cd.
with the Col lowin .-hedu e :



Time breakdown

Training schedule (approx. hours)

Orientation period 250

2-1/2 years of superior performance as a
trainee in one of the other fields of
training

Drafting

Making alterations and corrections to
drawings

DetaL drawings

Layout, detail design, and component
development

Elementary engineering calculations

Related technical instrucLion
2

11.,56o

1,600

1,600

600 8 61;00

8,890
1,110

TOTAL 10,000

9

Dependent up(_,n the wq.kl(nd ( the Center arid the speed with which the

Draftsman ma..,ter.; the various phases of his trainpg, the distribution of tine

may deviate fr,,m the above listing U facilitate the completion of the Center's

wrk 11'1(1 the tr,lininr, of the empi(iyee.

L 2
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ENGINEERINGt,TE6BINICIAN

(Aircraft-Operation

4--

The Engineering Technician Program ( Aircraft- Operations) shall be
considered completed when the trainee has sat'sfactorily finished approximately
5 years of specified training and related st dy, including 8,878 hours of sh.O.
experience and 1,122 hours of' Clas.sroom ins ruction.

Upon completion of his training, th- employee shall be capable of
perferming the fbllowing duties:

(1) Engage in 'work assignments which typically represent a limited part
of a phase of a broader assignment. The assignments are selected to diversify
the trainee e)Terience'base and knowledge of a wide variety of conventional,
unorthodox, and prototype airfrairjez, engines,' aircraft systems2 equipment,
accessories and components which onstitute these aircraft used as flying
laboratories.

(2). Work assignment is received either from a techitician project leader
or immediate superviSor, with assignment clearly defineot,as to limits of the
trainWs commitment. Assignment is generally verbally reviewed with tlip
selection and alteration of and to material, equipment, circuitry,"instru-
mentation, control system linkages,, and cabling, ec., -Co accomplish his mission.
Finilly,completed work is reviewed for'suitability,-practicability, adequacy,
flight safety, and airworthiness.

3) Receives work assignments that provide opportunity to work with total.
aircra t and aircraft systems, i.e., structural, electrical, electronic,
hydrau ic, high pressure, oxygen systems, fuel, reaction Control, automatic
control.,-?., temperature control and others. In all work has occasion, on a
limitecObasis,to work with engineers on project requirements that require him
to initiate, devise,, implementh modify and,design parts, toolting and fixtures,
simple instruntation, and the like. Also may be required 'T'o develop
revisions to standard work methods and procedures to accomplish work on certain
research engende,ged practices.

(4) Selects themost appropriate procedure or method from a variety of
standard approaches that provide the best solution to his Problem. In addition
to his primary research and development work, and as a subordinate and
secondary assignment, Technician will perform the normal repair, maintenance,
preflight, acceptance and postflight service that must be performed on
operational aircraft to maintain a high level of flight qualificationm safety,
and airworthiness. Also makes T.O. changes as required on aircraft.' This
Irecondary work must be performed by theTechnician.because previous or customary
maintenance, service; and repair as performed on conventional aircraft generally
have to be modified to suit the unorthodox nature of.most of the Langley Research
Center aircraft.

13



Engineering Technician (Aircraft-Operations) shall receive on-the-job
training and'related classroom instruction in accordance with the following

schedule:-

Training schedule

Orientation period

Shop practice

(a) Sheet metal work
(b) Welding shop
(0 Material processing
(d) Machine shop
(e) Soldering school

General engine repair including jets
inspection and slrvicing

Time breakdown
(approx. hours)

250

480

160
4o
8o

16o
4o

1,800,

Propeller inspection and servicing 320

Magnetos, ignition systems and engine
analyzers - basic electric electronic
installations

Fuel systems 500

Removal, inspection, and overhaul of engine
accessories (reciprocal and jet) 500

Engine troubleshooting and test runs, jet
trim checks

Airplane disassembly and cleaning, fuselage
repair and alinement, wing and surface repair
wire and cable work, landing gear repair and
installation, instrument installation. Rotary

wing, V/STOL component balancing, alinement,
and tracking

774

2,900

Daily and preflight inspections, troubleshooting,
and correction of flight discrepancies © 700 :

t ; 8,878

Related technical instruction .1,122

TOTAL 10,000

14

11
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Dependent upon the workload of the Center and the speed with which the

Technician masters the various phases of his trade, the distribution of time

may deviate from the above 1istingto facilitate the comPletion of the Cent6r's

work, and ttraining of the emplo§,ee_



ENGINEERING T CHNICIAN

. \

( Electrical)

The Engineering Technician Program (Electrical) shall be considered

completed when the trainee has satisfactorily finished approximately 5 years of

specified training and related study, including 8,700.hours of shop experience

and 1,300 hours of Classroom instruction.

Upon completion 'of his training, the employee shall be capable o.P

-"performing the following' duties:

. -

Under the supervi-sion of a higher level technician, supervisor, or an

electrical, engineer, from schematic and wiring diagrams, a description of the

proceSs.being controlled, and a discussion, of the operational problem occurring

in the'system:

(1.) Makes the necessary analysis to pinpoint the trouble area, and on

small, less complex-low volt ze systems takes the necessary steps to isolate,

locate, and correct the ma.411Mtion-

(2) Oh more- complex control systemsinvolving high-cost equipment or

where man-rated equipment is involved or where high-voltage, systems may be

involved, performs analysis and study of the prdblem as in (1)4 above, but

before proceeding with any corrections or energizing of equipment must review

9ntire problem with his supervisor and obtain further direction.

6eleets, installs, and utilizes the basic instruments necessary to

pinpoint; trouble areas in various control systems of limited, complexity or' to

verify the perf.,rmance of such properly operating systems.

(4) Makes analysis of systems such as in (1) above to assure operutiOn

of all components are within proper rating and performs the necessary load

study and other calculations as required.

(5) Makes up °qui; meqt, or prepares sketches to have others Make up devices,

components, and hardware such as ac or dc power supplies; special panels,

transformers, contactors, motor starters, switches, timers; voltage, Current,

or speed controllers; limit swftches, etc. Also may modify, alter, or adapt

equipment as above to give/predetermined operating characteristics. Woi.k.such

as described is built up for system, subsystem, and special equipment such

as vacuum chambers, Angle-of-attack devices, sting and schlieren controls!

camera controls, instrumentation, ,arid recording devices and other equipment

(6) Disconnects, disassembles, checks out, reassembles, or installs

precision electrical control-devices and adapts and modifies circuitry and

electrical,hardware.and components to give desired and specified operating

parameters.
6

%SO
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(Y) Perfonns other related duties as required.

Engineer-in, Technician (Electrical.) shall receive on-the-job training, and,
related classrom instruction in accordarce with the following schedule:

Time breakdown
Training schedule (approx. hours)

Orientwtion wriod 250

Electrical installation, repair, and maintenance 1

of the following equipment:

Building light and low-voltage, power
:;forage batteries.; charging and maintenance 250.
Machine tools, industrial. covens, vacuum

systems, etc. 1,276
Heating and refrigeration, 1. 500

3,026
:;pace 'vehicle systems, data processing systems,. 1,500

General electronics construction maintemcnce,
repair electronic shakers, process control .
sytems

Iii u - voltage diL;t;ribution systems 'Ina. general

siv.r) w, rk

Wind-tonne 1 drives and auxiliary equipment

111,1" rc2prii.rirw,

teciaiica1 Inutruction

ToTAI,

1 ,,11 cto

674

1,800

.250

8,700
1,500

10,000

Dependent upon the workload of the nter and .the speed. with whlch the
Technician-r,asters the various phases of 11]> training, the distribution of
Lime may deviate fm.the above listing L facilitate the completion of the
Center's work and the training of the employee.

1.i
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__ENG11-11EING TECHNICIAN

. (Electronics)

The Engineering Technician Program (Electronics) shall be considered
Completed when the training and related study, including approximately 5 years
of specified training %Ind related -study, 8,700 hours of practical experience,
and 1,500 hours of. classroom instruction,Thas been accomplished.

15

Upon' Completion of his training, the Technician shall be capable of
performing the following' Iluties:

(1) Under the supervision of an engineer; from rough 'sketches, mathe-
matical formulae, or functional circuit diagrams; general specifications, or
oral instructions -, perform the necessary electrical, electronic, mechanical,
electro-optical , and/or electromechanical laboratory work and detailed designs
and c'omputatican; needed to bring to realization the concepts of the professional.
Understands and is capable of generating digital circuits, logical design, -

analysis of input-output dbvices, control. and arithmetic units, analysis of
networks contining both active and passive elements. _ Designs amplifiers.of
both solid stat-e and vacuum tube types- for use. from dc to .rf frequencies, and .
is capable (If -consLruct.ine:, both linear and nohLinear wave-shaping circuits,
feed4pacic,' system.; , :3,taLic and,, dynamic controls land analysis of involved circuits
'including' 1)111:31i:0; and switching; systems as used 1,.1ith lasers and photomultiplier
rippler-atlas. Undestand's find is able to ripply basic physics principles to-
concepLs furnished by p6fessional.s.

Accomplit;he.: detailed desic:ii and- fabricates instrumentation,- including:
arranta..'',(1_11-, rotnponents with proper conSideration;fer

mvnet,i,"c anti ica I ibt.erferences.- crosstalk, and SPurioutt coupling.

(5) Assisi,- eur, development:of- new 'instruments.: brings to 'ben
on the prob Lem.; pra(rt,Lca1 experience and iknywledge, maintains repairSy
me I' marl ttnia- ,,instruments crud dev ices. as, 1:46;sure / -:;pect.,rri,,rhphs,, arttpl r.; , o.;c1 latortl , 'force, balances, digital and an7log
tyttLems , IA cri 1.-e Let' L r clic pparatuS, and vacuum roaut,3es. /

()t) Devel.t pr, Lypes rrorn rourh aketches,, ,and/or verbal instructions,.
in;ta I 1:3 and fitl,',usts aircraft and missile instrumentation in test facilities,

revluces data ..-Thtained durinr tests 1.11(1 calibrations including'
/ . ,pyt,r,raminr for extensivo Jta.

al; sc i I l .;( lie..., Lost; and ca I tbra I ion sets , vacuum al cryogenic devices',
,,,/,,/,n-t,(.1-s, r1.(11_, c Alumni_ CFI Lit Ii 3 , and telemetrPorappa atus. Understands sild can

( A Mr' irltri,l_m; r(:;prii r-.; , and modernizes electronic nstrumentation such
. .

iiC.rtierri Lc t,pLi(!ril , varur,, and mechanical systems under the direction of the
engineer, includb.tr, inLeffices with electricals and electronic control and
recording devices.

omputer

I.3



(6) WoTking with the engineer, constructs, tests, installs, and calibrates
special test apparatus such a5 regulated power supplies, discriminators,
integrators, converters, and remote Lensing and telemeteing systems.

(7) Assists engineer in maki,ne,:field setups of jestruments such as hot-
wire anemometers, laser radars,/ small particlemplers, vacuum gauges, X -ray
as density devices, plasma generators, telesTi5i)ic apparatus, and the mechanical

mounts and adjustments required..
L. .

(8) Performs other duties as required.

The-Engineering Technician (Electronics) trainee shall receive on-the-job
training and related classroom instruction in accordance with the following
schedule:,

Training schedule

Oriontation period

Layout, drilling, tapping, and finishing
Chassis and panels of instrwnentation and
cab4.nets; layout of precision mechanical
syStems and optical arrangements

Construction, wiring, calibrating, testing,
and operating radio,.telemeering,-ultra.-

.high, frequency, and other electrical and
electrOnic test- equipment

4isting in-the conduct of tests and e'xperi-
ments preparing circuit diagrams, making
labriratory 'setups, recording and working up
data '

Altering aarl adjusting radio, uitrahigh frequency,
miscellaneous electronic and electrical.
equipment, and associated optical and m chanical
insLrilmentation including interface e ipment

Wiring, repairing, modifying, debugging, and
.elementary programing of.computer53'

Detailing, constructing, adjustVeg and calibrating
cryogenic and vacuum instrwyntation, mechanical
and optical 'devices /

Constructing, testing, adpnting, installing, and
maintaining electromechanical gauges,electro-
optical sensors, and Other direct and remote
frilities Instruirtation, including ll;icrl
systems

9.

Time breakdown
(approx. hours)

250

1,472

740

1)262

740



Training schedule
Time breakdown
(approx. hours)

:
Detailed circuit design and construction of

pulsing and counting circuits, alinement and
tests of laser systems, and of electron beam
apparatus including spectrographs, as .well as
the mechanical mounts and adjustwents for the
apparatus 740

Servicing and repairing instruments 446,

Calibrating instruments 200 8,450
8,700

Related teclulical. instruction including associated
:Laboratory classes 1,300

TOTAL

Dependent upon the workload of the Center and the
Technician masters the various phases of his training,
time may deviate from the above listing to facilitate
Center's work and the training of the employee.

20

10,000

speed with which the
the distribution of
the completion of the

17
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ENGINEERI TECHNICIAN

(Fab ication)

The Engineering Technician ProgrE (Fabrication) shall be considered
completed when ther6rainee has satisf ctorily finished 5 years of specifie
training and relatec: study including ,878 ,hours of shop experience and
1,122 hours of class-oom instruction.

Upon completion of his training, the employee shall be capatle of
performing the forDowing duties:

- (1) Pefform8 experiments that quire a knowledge of the characteristics
and properties of materials, metals, alloys, &uperalloys, composites, etc.,
and applies this working knowledge t develop and -fabricatcf the finished
,rproduct that meets space-age hardwar , model, and flight vehicle requirements.
Hi- awareness of the compatibility o incompatibility Of metals and Materials
bctf tc.) 1.h themselves and their enviro ?it As a necessity.

(2) Collaborates with supervisors, engineers and scientific personnel.
with regy to the design probleMs Participates in predesign discussions,
feasible design approach, fabricati)n technique,-tooling requirements, methods
of performing the work and many otl 2r problems of completing a project. _

,

(b)' :Itudies designated mater al- brochures, manuals, fact sheets, etc.,
relative to new materials and fab ication techniques adaptable to'current
and future needs and applies such lowledge to work assignments. Utilizes
the sjpIndard as well as the new a d sophisticated methods of joining materials;
e.g4 diffusion bunding, electror beam, laser, and!solid state welding.

.
. t.

(11) Frequently is requijec to produce detailed drawings and does the
simple engineering calculations necessary. Does. the required liaison to'
Coordinate his,effurts and thos of others to accomplish his assigned project.

/. Keeps records and makes notes ( work perforlipd, observations made, data taken,
-arid make:; initial summaries.

(5) As a coordinating t clinician, plans the sequence of conventional or
nonc,.nventional operations, selects materials to meet requirements,. calculates
precision dimensions, sizes, weights, merisurements, etc.; designs and constructs
to,1S,'fixtures, and >ther holding,'poSitioning, supporting or .warpage control
device3- that may or may not conform to existing and precedented patterns.

(6), Destructive and noridestru.tive testing, metallogr'sphy and qualitative
chemical analysis of materials will constitute, part of -his normal duties.

-I ...

Tochnician (Fabrication .shall receive on-the-jab training.
4-aild_relahed cs:1:;srootri instruction in a -ordance withAhe following schedule:



Training schedule

Time breakdown
(approx. hours)

Orientation period 250

Machinery/ tools, and.pfecision instruments 1,400

Fabrication of flight hardware, models,
structural and material specimens,
construction and repair of research
equipment, systems and facilities 3,474:

Design and fabrication of/tooling 900.

Detail drawings, pattern and template
development, layout work

Materials and methods research and
development, testing, records, ^data and

documentation

Technology utilization lectures

Related technical instruction

7 TOTAL

900

1,754

200

8,878
1,12?

10,000

19

Dependent upon the workload ofthe Center and the speed with which the

technician masters the various phases of' his trade, the distribution of time

may deviate from the above listing to facilitate the completion of the Center's

work andtthe training of the employee.

2

22



20

ENCINEERIN i TECHNICIAN

(26earch-Facilitics)

The Engineering Technician Program (Research-Facilities) shall be completed
when the trainee has satisfactorily finished approximately 5 years of specified
training and related stud inc l.. ding 8,878 hours of shop experience and

1,1'2 hours of classroom instruction.

Upon completion of his trairing, the technician shall be capable of
performing the following duties:

(1) Assists supervisor or researcher in setting up general. test conditions

g
and test facility operations. Introduces various environments to the test
facility (nitrogen, helium, methane, hydrogen, el)-.) through vs: 'ous p ping

and compressor systems. Insures for proper temper Lure, pre-s-sua's:4 anp
vei-cities Lo meet these requirements.

(:-') Assists in the preparation of test object ap6/or test environment.
Calibrates and pretests ipstrwmentation, includbng-installation of instr.)11.
mentation on the test object. Instrumentation generally is eleAronic,
elecLricaL, and hydraulic inrlature to obtain vacuum presdure, thermal,
radiation,- velocity and similar readouts integrated with coal Ater and other
unique recording devices.

(5) Is assigned to perform a specific test function or Lest facility
operation. Operates necessary controls, recorders tend other devices pertinent

to the test. Monitors his specific test function, performance and operatiorit.
and advises of any in-progress test malfunctions.

(4) collects, reviews, and hssists in evaluating data. Advises researcher
6n the reliability or deficiencies of the test data based op any notable
deviations in readouts or gauges,

(:)) .;:&L.; up new or corrective test conditions eithpr to compensate for
any deficiencies or to geii more intense or precqe data. Assists in precise
and sequential deactivation of test facility to insure for passive neutral-
imltion of hostile and extremely hazardous environments and conditions'.

(6) Performs skilled mechanical work in designing and fabricating
mountings, test fixtures, etc., and modifying instrumentation to meet test
requirements. Also makes modifications-to test facility systems and subsystems,
or assists in updating test facility performance.

7-

Engineering Technician (Research-Facilities) shall receive on-the-job
training rind related( classroom instruction in accordance with the following

schedule:

r

cr



Time breakdowns'

Training schedule
(approx. hours)

Orientation period
250

Use of precision measuring instruments,

operation of power tools, soldering,
brazing, etc.

Test apparatus and associated machinery

operation, inspection, and routine

maintenance

Installation anil calibration of equipment
and systems for controlling, transmitting,
indicating and recording test data

Test vehicle assembly, installation, and

modification

Assisting in conduct of test programs,
operating of control systems, recording
and working up data

heisted technical instructi(,n

TOT 4,

2,000

1,250

1,704

1,300

2,374 8,628

8,878
1,122

10,000

21

Dependent upon the workload of the Center and the speed with which the

TeChnician masters the various phases of his trade, the distribution of time

may deviate from the above Listing to facilitate the completion of the Center's

work and the training of the employee.

24

(
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MATERIALS ENGINEERING TECHNICIAN

The Engineering Technician Program (Materials-Development) shall be
completed when the trainee has satisfactorily finished approximately 5 years
of specified training and relatedHstudy including 8,878 hours of practical
experience and 1,122 hours of cla,sroom instruction.

Upon completion of .his trainihg, the technician shall be capaNte of

performing the following duties:

(1) Works with'basic metals, polymers, ceramics, fali-cs, rubber, resins,
refractory materials, and other synthetics with the objective of processing
and applying materials utilizing conventional concepts and technology to meet
specific research needs. Works with materials in various physical states

(solids, liquid, etc.). May suggest alternate processes or techniques relative
to a more feasible or practical method of processing or applying materials to
a specific problem or assignment.

(2) Subject materials to Conventional processing techniques, such as
heating, cooling, laminating, curing, bonding, coating, and other processes.
Observes and assists in determining the effects and influences of processing
on materials subjected to hostile environments by accurately recording his

. observations. Operates materials treatment and-,processing equipment as
necessary, designs and cohstructs molds, jigs, and other devices preparatory
to. materials processing. ' Assists in modifying new technologies to meet present
materials development eanc processing needs.

(3) Utilizes variou) conventional application techniques, such as flame

spraying, vapor deposition, foam casting, encapsulating, and others. May

assist in developing new r:pplicaiiion techniques through use or modification
of several or more steps of conventional techniques. Determines the effect

and applicability of techniques developed to meet specified engineering

requirements- Designs, co istructs, and, modifies nozzles and applicator devices
for use in application of materials to aerospace hardware and components.

(10 Prepares document. tion on technical and mechaniTal tasks performed,
recording materials and mix-ures used, processes and techniques employed,
thermal ranges, vacuum pres3ures, and other related values employed which are

pertinent to the assignment being performed.

(5) As a Technician, ans the sequence of conventional operations,
calculating precision sizes, weights, measurements, tolerances, and dimensions,'

designing and constructing tools, fixtures, molds, and devices, utilizing
standard and precision tools; equipments, and measuring devices, operating
materials treatment, surface preparation, and standard materials testing
equipment and apparatus.

2
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The Engineering Technician (Materials-Development)..shall receive on-the-

job training and related classroom instruction in accordance with the following

schedule:

Training schedule

Orientation'period

Adapting polymers, refliacto materials, compdsites,
sealers, elastomers, and related materials to
aerospace applications,

Molding, forming, bonding, coating, and curing of

polymers

Casting, encapsulating; ceramic and metal spraying,
adhesive bonding, and foam casting of materials

Abrasive machining hard metals And ceramics and
grinding quartz and working With glass

Installing thermocouples and orifices in various
of models and apparatus

bocumentation of results learned from test and

/experiments

Soldering, brazing and welding of small parts

Heat treating and nondestructive testing of various

metals

Related technical instruction

`IOTAID

Time breakdown
(approx. hours)

250

2,300,

1,580

720

Goo

875

54.

875

1 224 8 628

Dependent upon the workload of the Center and the speed with which the

Technician masters the various phases of his training, the distribution of

time may deviate from the nbovq listing to facilitate the completion of the

Center's work and the training of' the employee.

2 6
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MECHANICAL ENGINEERING 'TECHNICIAN.

Th Engineering Technician Program Mechanical-Experimenta'1) shall be
considered completed when the trainee has satisfactorily'comptleted approxi-
mately years of specif:ed training and related study, inclpding 8,878 hours
of'shop experience and 1,22 hours of classroom instruction/

Upc completion of hics training, the .employee shall be capable of performing
the foil wing duties:

1) Receives work ascLgnments from super/visor or researcher with specific
instructions on objectives and desire results. Plans and develops own layout
and approach to work assignment. Re iewS Plans and layout with supervisor to,

sure proper 'sequence, etc. Arran es for procurement of materials and support
services as reqUired.

(2) Reviews furnished drawings, sketches, and plans for missing details,
incorrect measurements, and dimensions and'assures-for compatibility of
materials, fits, proper spatial relationship, and similar factors before work
is started to further assure that end product will meet desired quality;
accuracy, 'and performance. 'Where no drawings are furnished, and prOtotype
item may eventually become a production item, either for inhouse or contract
manufacture, develops complete and detailed drawings.

(3) Suggests or recommends modifications 'to design, dimensions,
configuration, materials to be used, processes, and techniques for better end
product. Obtains concurrence and approval of recommended changes.

(4)' Performs necessary "tooling -up" for accomplishment of work assignment.
Designs and constructs jigs, fixtures, and support devices and apparatus.
Adapts available machine tools to-perform required machining or design
modifications through use of adaptor jigs and fixtureS or modified machining
practices and techniques. ez,

(7) Conducts trial and error experimentation with exotic and novel
materials, subjects materials to various treatments and processes, develops
modified techniques or approaches and tests for feasibility and adaptation,
and cunductS research on uses, application, adaptability,'and feasibility of
new materials, processes, and techniques to the work at hand.

(6) Subjects completed work item to environmental and operational testing
as necessary. Consults with supervisor-and researcher regarding any operational
limitations or peculiarities. of the mechanisms, materials,. and design.
Suggests or recommends further modifications to eliminate or alleviate any'
undesirable characteristics of the work item.

2`7
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(7) In the Bourse of work.progress,,relies heavily on tra ining, exlwrience,

and skilled mechanical capabilities in reviewin and analyzing the work

assignment, correcting or modifying design and c nfiguration characteristics,

developing detailed drawings, constructing and a pting tools, jigs, and

-fires, and employing the use of new or modifie practices and techniques.

Engineering Technician (Mechanical - Experimental) shall receive on-the-job
training and related classroom instruction in accordance with the following
schedule:

Training schedule

Orientation. period

Drill press

Engine lathes:

'Boring machines

Milling machines

Shaper and ]_otter

Planer

Grinders (miscellaneous)

'Bench work

Use of,precision measuring equipment

Precision assembly

Time breakdown
(approx. hours)

314

2,t56

280

1,284

66o

193

310

499

718

345

Inspection 250

Electrical discharge machine, hydrotel, tape
mill, tracing lathe;s and mills, and other
special equlPment 619

Shop work, general

Dismantling, repairing, or assembling of
machinery or equipment, and performance
of related mechanical work

Related technical instruction

TOTAL

23

250.

1,000 8,628

877
1,122

10,000



Dependent upon" the workload of the Center and the speed with which t e
Technician masters the various phases of his trade, the distribution of t me
may deviate from the above listing to facilitate the completion of the Center's
work and the training of the employee.

4 . '

2 9

I

11



,ENGINEERING` TECHNICIAN

(model-Aerospace)
--

Engineering Technician Program (Model-Aerospace) shall be considered
completed When the traLnee ha-ssatisfactorily,finishea.appxoximately 5 years
of specified training. and related study including 8,878 hours of Practic
experience and 1,122 hours Of ated classroom instruction..

Upon completion of his raining, the technician :hall be capable of
performing the following duties:

.(1) Works with flexible materials, applying 1,,wo. king-knowledge of the
newer bondifIg and fastening;vtecliniques", assists in mat rials selection, layout,

f61ding, and packaging of variou -lexible structures. Applies a limited
working knowledge as to the appl ation, Physical prope ties, arc' characteristics
of materials-such as mylar, polye hylene, polypropylene vinyl, kaptan, dacron,
nylon, rayon, silks, and with a de variety of polyure -hane foams and their

uses.

(2) Works from design blueiv.-ints which _merely shpw-lofting lines)in many

Cases,.and/or works from precent&I model ,6-. Designs, cevisep, and/or constructs
standard and nonstandard molds, jigs, amid fixtures pr,dicated upon known methods
and techniques, and which are used in the handling, ourinO, and application of
plastics, fiber glass, resins, adhebives, and relate compounds, Or to.
facilitate buildup on ribs, spars,'.bulkheads, stage,, -and sections of the
framework to facilitate construction of -a final co ositd model.

(3). subjects materials to. 'conventional prose sing techniques, such as
heating, cooling, laminating, curing, bonding, con ting, and other processes.
Obderves and assists in 'determining the effects aid influences of, processing.
on materials subjected to h-stile environments by Accurately recording his
observations. Operates mat ials treatment and p/ocessihg equipment and notes
and records any pf'oblems th\ t occur, deviations fr)m expected norms, and
attempts to resolve the probl m. Conceives, design;, and constructs molds,

jigs, fiXtures, andlike devices to facilitate'devel merit or processing of

specific pliant or resinousmaterials. Makes limited ohtributions toward

4
modifying new technologies to meet materials devel and processing needs
pertinent,,to his work au.sigrunent.

(4) Discusses material char ristics such as strength, shrinkage,
, flexibility, ads stability td env neptal use, as well as general fabrication
and joinir4g techniques with pro. ',-_ t engineer or supervisor. Explains malfunction
or poor operational or construction characteristics discovered in the working

blueprints, or conflict between the design concept and actual Construction and

fabrication o the test model, and suggests practical means. of overcoming these

deficiencies.

3O
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Engineering_ Technician (Model-Aerospace) shall receive on-the-job traping
)And related classroom instruction in accordance with the 'following schedule:

Time break4own,
(apyrox. iikours)

250

Training schedule

Orientation and safety

Indoctrination and usage of related machinery
and equipment

Use of precision measuring equipment and
instruments

1,254

500

Precision assembly, disassembly, alteration,.
modification, adjustment, testing; etc. 1,200

Inspection (qmpleted models, mechanical
activation ,,ystem, onsight activation system,
&)ntract and quality assurance monitoring)

Hand tools design and development

Designs of molds, patterns, and specialized
toolinG

Achnical design of model; activation systems,
devices, and mass distribution methods

Mated:J:10 and drawing specifications ( selection,

usage compatibility, dimensioning, testing,
documentation)

Mcdel 441opment (polymers, wood, pliant materials,
Lamiwlte, etc.)

Belated technical instruction

200

. 500

1,500

600

500

22371E 8,878

1,122

TOTAL 10,000

Dependent upon the workload of the Center and the speed with which the
Technician masters the various phases of his training, the distribution of time
may deviate from the above listing to facilitate.the completion of the Center's

work and the training the employee.
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INFORMATION CONCERNING

NASA LANGLEY ,RESEARCH CENTER'S ENGINEERING TECHNICIAN PROGRAMS

CSC (Civil Service Commission) address:

U. S. Civil Service Commission
Norfolk Area Office
415 St. Paul Boulevard
Norfolk, VA 23510

,
-

Call 1-800-582-8171 for Civil Service Test Engineering Aid

Announcement No. PN 9-05 (if Norfolk CSC Region)

Place - Newport News Post Office or check with CSC in the area in which you live.

TYPE OF TRAINING

Engineering Draftsman

Aerospace Engineering Technician

Electrical Engineering Technician

Electronics Technician

*Avionics Technician

Engineering Technician
(Fabrication Development)

Engineering Technician
(Facilities Operations)

Engineering Technician
(Materials Processes)

Engineering Technician
(Mechanical Development)

4 Engineering Technician
(Aerospace Model Development)

*Engineering Technician
(System Environmental Specialist)

The training will consist of 5 years including a minimum of 1,122 hours
of related instruction.

*Pending approval by U. S. Department of Labor, NASA-Langley Research
Center, and NASA Headquarters.

Grade

GS-2

GS-3

GS-4

GS-5

GS-6

GS- 7

SALARIES OF TECHNICIANS WHILE IN TRAINING

$ 5996 per annum

$ 6764 per annum

$ 7596 per annum

$ 8500 per annum

$ 9 3 per annum

per annum 2

Promotion,Schedule

Entrance pay

Complelion of 6 months

Completion of 1-1/2 years

Completion of 2-1/2 years

Completion of 3-1/2 yearg

Co fletion of 4-1/2 year



Instructions for Making Application to the
U. S. Civil Service Commission
to Take Exam for Entrance into

Engineering Technician Training Program

I. Read Engineering Technician Standards booklet.

A. This booklet explains:
1. The purpose of Langley Research Center's Engineering

Technician Training Program (apprentice)
2. Areas of training available with a description of the on

the-job requirements and a training schedule for each = rea
3. The academic requirements

B. This booklet should be used to help a person determine
whether or not Langley Research tenter offers the type 6
training and job, desired by an individual, and if that
person is willing to commit him/herself to the program
for five (5) years.

II. Fill out Interest (IBM type) Card and send it to the U. S. Civil
Service Commission whose address is on the back of the card.

III. There are two (2) additional sheets of paper that accompany the
booklet. One lists the curricula, the other lists the areas of
training and a pay scale for the program.

1V. Most courses that are taught in the Engineering Technician
Training Program are taught by instructors from Thomas Nelson
Community College, in classrooms at Langley Research Center.
All courses 'are college accrVited. Upon completion of the
Engineering Technician Training Program the student can take
additional courses at Thomas Nelson Community College and get
an Associate in Applied Science Degree in either Electronic
Technology, Mechanical Technology, or Engineering Drafting,
depending on the curriculum he/she is in during his/her training
Some of these additional courses are:

Orientation
Human Relations

Economics
American Constitutional dovernment

Physical Education

While in the training program all -uition, books, and other fees
are paid for by Langley Researcl Center.



If additional information is needed, or there are other questions,
please contact:

John C. Covington
Enginetiring Te'ehtician Training

Program Coordinator
Mail Stop 309
Langley Research Center
Hampton, VA 23665
Telephone: 827-2611

NOTE: Persons having prior military service and who have been
released from Active Duty within the past 12 months and who have
no more than 14 years total education, may be eligible to come into
the Engineering Technician Training Program without taking the
U. S. Civil Service- Commission Exam. For additional information
contact:

Ms. Betty B. Toole
Mail Stop 1741
Langley Research Center
Hampton, VA 23665
Telephone: 827-3007

3,4
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