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PREFACE

The human factors involved in ths operation and maiatenance
of guided missiles are vsriables which must be considered in
determining the reliability of the weapon. The over-all relias-
bility is a resultant of the relisbilities of the individual
gomporients of the wssaponr system, The raliabilities of the compc-
nsnts of the system are; in turn; a function of the following
variables:

1. The basic principles of the operaticn of the weapon.
2. The design of the weapon,

3. Engineering testing and avaluation.

L. Fabrication and produstion.

S« Production inspestion and quality control,

6. Transportation (handling), assembly and stowage.

7. Preflight check-out.

8. Trouble-shooting,

9. Servicing and repair.
10, The tactical use of the weapon.

Variables 1 through S sre usually considered to be the respon-
sibility of the missile designer and mamufacturer and Navy engi~
nesring, hiian engineering, and inapecticn agencies. It is,
however, variables 6 through 9 in the above list which largely
reflects the adequacy 2f personmel selection, training, and job
structure. The proficiency of Naval personnsl in performing the
tasks associated with variables 6 through 9 significantly sontribute
to the reliadility of a particular guided missile.,

Toward this objective and in ordsr to base personnel plans and
policy on sound otjective dntu, the Personnel Analysis Division of
the Bureau of Naval Personiel has phnnod 8 program of yt*mﬁ.o

ﬂl‘ A.‘ 'I‘ ..‘1‘ mm“Q rcs;arw. Thv w ..... aa u....-‘ P

the data obtuinod m thiz program can contribute to the tellou:lngs

1. The specification of the hncwledges and ekills required
by persoansl to perform the job behaviars associated
with the tasks required by the mew weapon,

2.Aomiomo£wmmlm-nnumwnby

ths new weagvn with the knam.oa'gu and sikiiis avaiiable
in existing manvower.

i
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3. Recormendationa for an efficient job structurs for
perecnnel concerned with the new weapon.

L. The devslopment of on-the=-job criteria of Job sffec~
tivensse.

S. Recommendations for the selection and training of
personnel to operate and maintain the new weapon.

6. The daveicpment and construction of teats of job
proficiency.

7. Recormsndations far the most efficient crganisaticn
and use of operations and maintenance manpower,

In the guided missile personnel rasearch program during the
period from July 1952 to July 1953, the project undertaken by the
American Institute for Resesmirch has been concerned primarily with
the fellowing objectives:

1., The compilation of task information for Terrier missile
soctivities,

¢. The development cf testing wrocedures and mathodology
for measuring the proficiency of perscnrnal who perform
duties associzted with the operation ard maintenance
of Terrier.

The wark accomplished toward these objectives are reportaed in
the following two reporis:

A. Quided Missile Personnel Research: Report No, 2
art One: Collecting ompiling Task Information
for Newly Developed Ouided Missiles.

Part Two: A Compilation of Task Information for
Terrier Missile Activities,

B, Quided Missile Personnel Hesearcn: %_ri No. 3:
~X Proficlency Test Battery for ssile
Technicians.

Report No. 2 is presented here.
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ABSTRACT

The primary purpose of this repart i= to present a compilation
of task information for Terrier missile activitissz which will
facilitate the work of Navy agencies concerned with personnel and
treining. Task informatior. and technical engineerinz information
were obtainsd irom all phases of the Terrier program. In the
courss of obtaining this information, many possibls sources were
investigatad and various procedurss for obtaining task information
ware employed. Terrier was in the test and evaluation stage of a
nevwly dsvelooed weapon, and it was nscessary to investigate the
contributions ¢f ail nossible sources in order t¢ produce a rela-
tively stable analysis of ths tasks required for the operatiocn and
maintenance of the Terrisr missile.

This experisnce led to the formulation of Part One of this
report, Parti One is entitled, Collecting and C iing Task
Hgsaﬁeeﬁ'g

infoivation for Newly Developed Guided he essential
aim cZ ‘his portion 5 the r% Is to present recamendations
and considerations for the collection and processing of task data
in g widely-epplicable fashion s0 thzi they ere useful for future
work with new guided missiles and for newly developed weajcns in
general. Part One should be of assistance tco Navy Depertment iob
analysts for the modification of their informationecollecting
procedirres vhen thess procedures ars appiisd to newly developed
woapons in the test and evaluation stage,

Part Two of this report entitled, A Compilation of Task
Information for Terrier Missile Activities, presen e campila-~

tion of task Intormation for Terrier. This compilation contains
the following:

1. Detailed analyses of the taskas involved in the following
Terrier missile activities:

a) Handling, stowage and asasmbly,
b) Mise'le servicing.

¢) Missile testing and check-out,

d) Adjustment, replacement and repair for the missile
and gssociated equipment.,

¢) Troubleeshooting and casualty analysis for the
missile and its 7 ysociated cquipment,

2, An index of the techaical materials concerning the

Terrier Missils and associatsd squipsient which were
eollected during ¢the test and sweluation stage of the

wespon,
i3
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3. An overview and technical summary of the operation
amd funictioning of Tarrier,

L. A comparison of Terrier subject matter with standard
curriculum matarial similar to the Navy carmon core

alectronics curriculum,

Part Cne of this report is prerented under geparate cover,
Part Twe is divided into twe volumss, Volume I and Volume II,
each under sepsrata cover,

iv
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INTRODUCTION TO PART ONE

In the course of praparing a campilation of task informatiun
for Terrier missile activities, the American Institute for Resvarch
investigated many sources of possibls information and employed
varicus procedures for obtaining this information. Tcorrier was in
tha test snd avaluation stage of o newly developad weapon; and no
definitive operation and maintenance manmuals and no highly expari-
enced grouy of Terrier operating personnsl were availavle, Under
tliese circumsiances, it was necessary to investigate the contribu-
tiong of all psssible sources of information; different sources
mroduced irnformation on different aspects of Tsrrier missiie
activities, and information from one source could corrobnrate the
tentative information obtained from another sourca. In this way
it was possible to build up an over-all »nictwre of the tasks
required for the operation and maintenance of the Terrier missile.

This experiencs led to the formulation of Part One of this
report, This partion of the report presents considerations and
recommendatione for ths collsction and complladion of task informa-
tion for mewly developed guided missiles. This part of the report
ghould be of aasistance to Navy Department job analysis for the
modification of their information=collecting procedurse when these
proceduras are appiied to rnevly developed missiles during their
test and evaluation stages. Future work with new guided missilas
should test the generalitiy of these considerations and offer
modifications and improvements applicable to newly developed
weapons ir goneral,

The date and materiale upon which this report is based were
obtained through fisld work at Terrier missile instgllationz and
by visit= to agencies and organizaticns corncerned with Terrier.
Interview data, observational data, and technical materials were
ottaiined from the following sources:

Applied Physics Laboratory, Johns Hopkins University.
Bureau cf Naval Perscrnnel, Personnsl Analysis Division.
Bureau of Naval Personnel, Training Division, Curricule

B2 388t 0

Burul;r gnin::d Poraonnol, Trgininc Division, Functional
Bureau of Ordnance, Guided Missile Branch.

Carsau of Ordnance, Lsunching Devices.

Bureau of Ships, Ship Installations.

Bureau of Yards and Docks, Handling and Packaging Seotion.,

-]l e
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Consolidated Vultee Aircraft Corporation, Guided Missile
Division.

Guided Mimsile Unit No, 21, U,S5.5. Mississipri.

Cuided Miasile Service Urit No. 211, U.S, Naval Mine Depot.
Yorktown.

CONFIDENTIAL SECURITY INFORMATION

Guided Missile Training Unit No, 23, U.S.S, Norton Sound. .
Naval Inspector of Ordnance, Consclidated Vultee Aircrart .
Carporation; Pomona, California. it
U.S. Naval Adr Misaila Test Center, Pt. Mugu.
U.S. Naval CGuidsd Missile Sohool, Pomona, California.
U.S. Naval Ordnance Tast Station, Inyoksrn,
e
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QOLIECTING TASK DATA FOR NBWLY DEVELOFED WEAPONS

The collection of task” data for pre-production weapons under-
going engineering testing and evaluation presents some special
prohlems whon compered with ths accamplishment of & job or billet
anelysis for the tasks associated with a weapon that has been in
use in the fleet for some time. The sources of dets differ in the
two situations and appropriate procedures for obtaining job amd
task information in each situation must be devised, This chapter
discusses the kinds of data avalladle for a newly developed wsapon
and general procedursz for obltaining task information.

T w: T AT

Tt %

iR

In general, it should b2 pointed out that the data odtainsd
at thle time are usually in preiiminery form, s.ge., certain com~
ponents may, in the future, be redesigned and circuitry modified,
However; for persormel research at this stage it ia not necessary
that data be completely technically perfectad or in the exact
fora that it will be :hon the waspon is in mass production. This
is 80 Lecsuse the essential skills and imcwladges underlying the
operation and maintenance of complex electronic-mechanical equip-
ment do not change significantly, as far as the basic behaviar of
the technician is concesined, from pre=nroduction madel to produce
tion nodel. This has basn empiricully showm in stulies where the
J°° tehaviers required by prototype and tae job bshaviers required
by & production model have been analysed and comparad, The cire
cuitry and engineering deteils of an equirment may be changed in
the course of sngineering testing and svaluation, ut the esssantial
skills and knowlndges for which a man must be selected aind trained,
®.8.y tosting and checking, 2ligning and adjusting, and trouble~
shooting the equipment inveolved will ramain relatively constant
unless the basic principles of cperetion and the basic dosign of

oo o AT = e g gt v

* '‘The word "task" as used in this report r ¢
vork mission tliat is accomplished in the oparation and
maintenance of a guided missile, such as, checking out
the missile with a particular test equipment, sharging
tho missile hydraulic system, assembling miscile sece
tions, etc. A task may be performed by ome or more men;
the part each man plays and the behaviors he performs
are part of his guided missile duties,

-3-
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the weapen are radically changed. In such a case a different type
of weanon is baing dealt with., It appears, however, that if the
widerlying design continues and ths changes resulting from engi-
nesring testing and evaluation are variations of this design, then
job behaviors and their underlying basic skills and knowiedgee can
be spacified for the purposes of psrascnnel agencies. (The term
"parsonnel 2gencies®, as used in this report, is breadly defined
and refers to agencies concerned with the developmsnt of treining
csurrdculs, training aids, rate gualifications, aptitude teat bat~
tories, otc,)

Oeneral Considerations

An important consideration in obtaining task Gata for newly
des. loped weapons it to eliminate as much as possible thosa aspects
of task psrformance that are unique to the test and ovaluation phase
of 8 new weapon and whici will not become part of the operating
sitvation in the fleet. Such aspects involve, for example, inatru-
mentation specific to the collection of test and evaluation data,
such as, elaborate telemetsring squipment, improvised equipment
adapted for tamporary comditions; and proceduree that are specific
to temporary instaliztions. On the basis of future pians and speci-
fications by Navy bureaus and the weapon manufacturers, such tempoe . .
rary aspssts can be identified approximately. Identification ard
investigaticn of these factors during the test and evaluation phase
ocan decrease¢ tho amount of necessary future revision of job infore
mation deta, However, the statue of the weapoin and plans for its
operation and maintenance may ba such thut it is difficult to
distinguish some of the mcre tempcrary from the more permanent
aspects of the situation, In ihis case, it is best to analyse and
seport all joo activities which are judged by enginesring and oper=-
ating personnal ss likely to be included in “= future-opereticnal
situation and reviss when furthear infommatic.. . obtained. Ii
relation to the total job, the amount of necessary revision will
be small and advance job information will still be available.

Por a weapon in the test and evaluation phase, one-shot data
collection is not enough; arrangements should be made for the
Gontinuous fiow of job information to parsonnel research agencies,
This flow keeps ihe end preducts of parsonnel ressarch, c.i.,
training curricula, proficiency measures, job ccdes, etc., in
realistic contact with evenual fleet requirements,

It should be re~emphasiuved that the technical data aﬁihble
during the test and evaluation phase of & new weapon are, from

the engineers' point of view, often in prelininary and tentative
famm and perscanel agenciss may be requested to aweit the formal

-l -

CONFIDENTIAL SECURITY INFORMATION




CONFIDENTIAL SE‘“ URITY INFORMATION

distribution of such metsriuls when they are in more polishad form,

This can delay personnel re§saicii and planiing, Frearscanel agencies
require access to data even though it is considered to be in pre-
liminary forme It has been previously pointed out that whils in
mocst instances engineering details of equipment may be cuanged in
final form, personnel research and planning can begin with thess
preliminery materials,

The Data Available and Data Collecting Proceduras

During the test and evaluaticn phase of a newly deve?oped
weapon, four primary sources of data may bs availables

A. Cocnisent Navy technical bmrsaus

T T enewn s tnmp e WP WS AARS

Be The activities of design and producticn enginesering
contracters

Ce The activities of field units testing and evaluating
the weapon

Do The tasks and dutie. performed by personnel in jobs
which are closely related to the job performances
required by the new weap~n

These duta sources offer meore or less information depending
upon the stage of the development of the weapon &nd its azsociated
equipmonts

A, Cognisant Navy Bureaus

Initial preliminary and orientation informaiion is best ob=
tained fror: the technical files and libraries of the Mavy bureau
cognisant for the particular weapon ccncernsd. This material may
exist in the separats aections respcnsible for various aspects of
the weapon, This material should be obtained and studied by Job
analysts so that they have some familiarity with the weapon and
ocan proceed realistically with subsequent data~-collecting stepe.
It 4= desirabls that coples of the pertinsnt materials ia thess
technical libraries be obtained so that they can be used for the
particular purposes of personnel agencies, Arrengements should -
bs mads for the technical bureau concerned to keep the personnsl
activity responsible for the collection of data notified and a-
ware of new matorial that is received, Alsc at this time a iist
can be obtained of the equipment manufacturers and contractors
vho are concerned with building ths equipment involved in a
particular weapon program,

B, ggg M Contrectors! Activities

The activities of the engineering contractors in designing,
evaluating, and planning production of the now weapon offer

£l
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axcellant sources from which data can be sbstracted which are
usefui for perscnnel research and planning, Investigation and
analysis by the American Institute for Rssearch of the activities
of the weapon menufacturer and associsted equipment manufacturerxs
hss indicatsd the scurcas of informstion listed below, This list
describes dopartments or working groups in the manufacturers!'
organisations, After the title of sach group the follewing is
=iven: (a) a brief description of ths Zunction of the group,
b)) the Kind of daia aveilabls frcm ths workisg group vhich maw
be usaful for perscnnel purposes, and (c) the importance of these
data for perscnnal purposes,

1. Design Bngineering Department

Funetion: The development of plans for the design and
construction of the new weapon; the rsdesign of
unreliable CompONBLUS.

Available data: Bazsic biusprints, redesign changes,
squipment spscifications, A marual may be aveil-
able vhich has been written for use within this
devartment for such a purpose as the orientation
of newly hired enzincers, Such a mamual may
preceds more official publications by az much
&8 & year or more.

Imnortance of data: These data invelve the basic
mechanmisms and circuitry with which personnal
#1ll have to work and in which they will have
to be treined¢ Such data can be used primarily
for advanced work in curriculum and proficisncy

st develomment,

2, Service Publications Department

Function: The preparation of sarvice manuals which
will bes used in cperations and meintenance,

Available date: Preliminery fisid mamusls,

Importance of datas These are the manuals with which
persannel will work in the fisld, These manuals
can be employed for job and tusk snaiveis and for
the develooment of training manuals, They also
offer material for the construction af preficiency
tests and assistance in the specification of rate
qualifications. Their clarity, unambiguity, and
ease of using are important for the efficient per-
formance of job duties, and training agenciss should
review them with this in mind early in the develope
ment of a training program,
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Test and Servicing Equipment Department

Functicns The development and selection of 3pecial check-
out; mair.lenance and service squipmsnt.

Available data: Test equipment blueprints, philosphy of
maintenance,

importance of davas These are the special eguipmenis
ass~llated with the rniew weapon which must be operated
and zaintained; involved here are usually some deci-
sions about the various divisions of maintenancs and
the lsvel of personnel reguired f£or maintenance and
repair duiies, Test and servicing equipment and the
over-all policy on maintenance procedures when using
thie acquipment, in many respects, defines the tacsks
involved in the maintenance ~f the weapon.s If the
seapon is largely checksd out by go-no~go squipment,
the cuss which & man interprets and to which he
responds #re a function of the test equipment, It
may be thit trouble-shooting and repairing ine weapon
involve, for the moit part, relatively simple package
raplacement while detailed technical trouble=shooting
and repeir is required for the test and servicing
equipment, Data on the over=all maintenance structure
are especialiy useful for policy planning concerning
the personnel and organizational raquirements for the
maintenance and servicing of the weapon and for pre-
liminary establishient of the aptitude and rate quali=-
fication levels of maintenuncs personnel. This over-
sl] information and dats on spccific test and ssrvicing
gear are slso useful for job and task analysis, and
for curriculum amd proficiency test develcmment,

Technical Frocedures Department
Function: The preperation of production test procedures,

Availadbla datas Standard test procedures, check lists,

Importance of datas Many of these procedures and check
lists employed on the production line are applicable
to the perfiommance of job duties in the field, 7ue
materials can be employed for job and task analysis,
for early training and for proficiency testing progrems.

Reliability Study Department

Function: The investigation of sources of component une
rolubility.

Available datas Lists of component malfunctions and
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associated unit failurss or p:rsonnel malpractices.

Importance of c¢zia: These liasts can give important emphases
for training purposssi it is useful tc¢ distinguish, in
go far as possible, bstween those malfunctions which
will be deaigmd out and thome which most likely will
persist as pairl ol Ziwld operavions. 1v is likely that
any equipments and compcasnts which 2re vs¥y unreiiabls
¥ill be redesignec or modi.fioa in some way. Jcb anmd
task analysts and training agencies can be watchful for
new developments in these equipments and components,

6. Field Operetions Department

Punction: The specification of {isld operating and mainte-
nance proceduress and the preparation of rsports on
cperating prohlems in the field.

#vailadie dates Operating and maintenance procsduree and
check-1ists in use in the field, compilations of oper-
ation and maintenance problems,

Impertance of datas These field procedures contain the
esssniials of the procedures which miiitary personnel
muet use and be trajned in. Operating problems may
suggest appropriate treining emphases so that these
problems can be minimiszed, The extent to which avail-
shle MNavy nersonnel porform these operations satisfac-
torily can indicate the need for better trained or

itude personnel or ths pogsibility of lsss
tcchr.i':s training and the use of lowsr aptitude
peraoniel.

T Factory and Custamer Training Department

Functions The training of military personnel assigned to
the manufacturer for training, and the training of
enployees for work on the production line.

Available datas Training ourriculs, treining materials.

Importance of datas Thess materials present the kind of
treining program advocated by the manufacturer. the
compilation of training materials, and the development
of a curriculums It may De possible to find here a
core of material vhich has bsen abstracted from the
mass of engineering detail available ut tha manue
facturer's installation and which is ¢specially useful
for development of curricula, procedures, and profi-
ciency examinations for an ineservice training program,

»wf =

CONFIDENTIAL SECURITY INFORMATION




CONFDENTIAL SECURITY INFORMATION

8., Quality Ucntrel Department

Function: Ths ¢ lJ.s.lettuu and i: ucc“:vbisu"‘ on of compensnt

production failiures and the reasons for them.
Ave "lable datar: Analyses of production failures.

L._ortance of data:r Many production failures are similar
to those that will oceur in fisld cperaticn and
maintenance; important training emphases can be
deternined from thoae and material can be obtained
for ths improvemont of training and the devslopment.

of troubls=shecting ar.'! repa“* trazining exercises,

9« Production Svpervision Department

Functions Tha obssrvetion and unc..s._yc...u of parsa".";fal
malpractices on the production line; and the super-
vision of tasks which are similar to tha tasks per-
formed by Navy psrsonnel,

Available datas A list of frequent personnel malpractices
in production %eating and checkout procedures and
information about how these tasks are performede

Importance of datas Many of tliess production proceduras

are similar to military job duties and many individaals
on the production line have a training backgreind simi-

hr to Ravy enlisted personnel, Hence, the job per=-

formance and malpractices of these individuals offer

prelizinary job and task analysis information and leads

for the development of training procedures in teating,

adjustment, trouble-ghooting, and repair.

The depariments listed above may vary in terms of organisation
and function with differe.! sngineering manufacturers and the kind
of data described mey be aveilable in more or less usable and readily
accessible form, Arrangaments can be made with the local Naval In-
spsctor of Ordnance for the forwarding of new 1ntomt on vwhich is
producsd in ths varicus dspartmsnts of ths manmufactursr subssquent
to the first visit by & data~collecting team,

Ce Field Unit Aotivities

The activities of military testing and evaluation field units
provide important sources of job data, These units include technical
bureau and OFDEVFOR evaluation units; these units consist of Navy
personnal and a manufacturer's repressatative, At these units infor=
mation can be obtained about the tasks that must be performed by
Navy personnel in handling, testing, aligning, trouble-shooting, and
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repairing the nsw weapon and its associated aquipment. Data from
these fisld units can bs cbhtained by primerily two techniguss:

Planned observation and interview, and 2.) Systemetic collectior
and analysis of maintenance records.

b
EN ¥
4

Planned Otservation and Interview

This technique cen be called an "activiiy intarview®” and come
bines an interview procedure with observation of task performance,
The procedure consists of the following step=e

a) On arriwal at a weapon test snd svaluation center, a
general conference is held with the personnel in chargs of the
varicus working groups. Usualiy certain groups ars ssiabliished
to accomplish particular functions, esie: £ire control group,
handling and launching group, missils test group, etce A% this
genaral confersnce the purpose of the datas=collacting team is
explained and separate meetings are arranged wita ths officers
in charge of each working graupe For these separate meetings
each officer is requestsd to bring two well qualified men for
each of the separats functicnz performed by his group.

b) At the separrte group msetings, the crganization of
duties within eac" group is discusssd and seperate task cate-
gories are decided upone One or several men working togsiher
ere reqwested te f£ill cut a Task Analysis Form which insludes
their particular weapon duties, This form is distributed and
explained at this time, An illustrative Task Analysis Form is
shown in Bxhibit A at the end of this chapiar. A separete meet-
ing 1is arranged vwith each person or persons filling out a form,

¢) When the forms are completed, they are employed as a
basis for an activity interview; the men are pequested o simue
late with the actual equipment the operations they described in
the foime As this is done the operations and bshavicrs involved
are discussed and additions, changvs and revisions are made on
the Task Analysis Form, The kind of information ineluded in each
of the categories on this form is as followss

Task: The title of tha task is contained here, A task is
considered as a group of work activities which accamplish a
particular work mission during the process of operating and
mainteining the weapon or piece of associated equipment, for
example, &ssembling the missile sections, charging the missile
hydreulic system, or checking cut the missile with a particular
piece of test equipment, A task can be performed by one or
more msn, Different tasks are usually, but not always, psrforme
od within separate time unitag they are likely t5 uiilize dif-
ferent tools and equipments; they usually ars psrformed at

«)l0 =
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differsnt psints along the line of {low, and they are often
performed Uy different persomiel. The title of the task Je=
gcribea tue naturea of the mission as well as can ba dona in a
few words,

Oparations Involvsdet This is a list of the work activities
performed UO accomplish ths taske It is exactly the same break-
down of work as occurs in check-liats and opsrating instructions,
£or exampls, connecting circuit-tester eablu to power supply,
comnecting circuit=tester cables to ths misaile, turning on cire
cult tester, sotting "A" dial on first position t¢ check if
cirouit input is betwsen 1.0 ¥ and 2.5 v, etc. When check=lizts
or oparating instructions are copied directly cn the form, they
are chacked first for accuracy and campletenezs, Operations
which ars only occasicnally or rarely a part of the task (oper-
ations which only occur under special conditions) are includad
a8 well as opsrations which ureé a mormal part of the taske Ap=
propriate qualifying remarks accompany these occasicnal oper-
ations. Bach operation is designated with a nmumber,

bshaviors: These are explanations of how each c¢peration ie

performed, The behaviors describe (1) the persomnel acticns which
take plsce, e.g., lifting a container, unscrewing a bolt, drilling
a hole, turning a switch, reading a voltage disl, etc.; and (2)
how psrsonnel perform the actions, e.g., unscrewing bolts with a
posunatic wrench, twisting on a hose conneciion by hand, lifting

& containsr with two hands, visually noting if indicator light is
rod or green, listeninz far repstitive clicks which indicate a
test panel switch should be thrown o£f, ste, s for example, a
mmber of operations all involve the uss of a mononil hoist, the
behaviors required for opsrating the hcist need only be described
oncee It is the purpose of 3shaviors to give complete descriptions
of just what the men working on the task dos Ior an operation
such as "turning on circuit«tester”, thers might be listed such
behaviors as:

(a) Visuelly checking that voltage 1ndicator on face of
circuit«tester penel reads 60 v

{(b) rressing "ON" button with ‘ingér.
(c) Visually checking that "POWER ON' light goes on,

Rach ¢f the operations involved in a task can be rmumbered
and the group of Bshaviors which apply to each operation is
designated with the number of the operation,
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Cuss Available for Task Performance: These ure the indi-
cations avallable to task personnel to tsll them how semething
Las been done or whet should be done next, for exampie, indicator

- —

md.‘mga; oeﬂi“oecope mnfomag tightrosass Tof bolta, htchso,
and valves; positions of switches; positions of mating surfacss;
stce In each case it should be specified how the cuss are pere
eeived, that is;, visually, tactually, by ear, etc, Thes cuas are
identified with the operations to which they refer,

Tims Ro g8 This is the time requirsd to perform the
entire task 2 the major parts of it The task may be broken
down into such major parts as setting up the equipms»t, conducting
the test, anslysing the test results, and shulting down the equipe
ment. If the time requirements are iikaly to vary according to
the conditions under which the task is performed, those conditions
and their conseguances are specified.

Tools and ntt This list identifiss the squipment worked
upon, pment, tools, cheockelists, and technical ma-
terials, such as schamatic diagrams, which ars used in ths porform-=

ancs of ths task,

Precautions: This 12 a list of the actions taken or measures
observed to prevent injury to personnel, damage to equipment, or
task inefficiency., The standard precautions required for work
with all electronic equipment s&nd propulsive or explosive ordnance
materials can be specified by stating the publications which de-
scribe these precautions. The precautions wvhich are unique to the
particular task ars dsscribved in detail with reforence to the
cperations for which they are rsquired,

Personnel Maipractices: This is a 1list of the incidents of
incorrect performances ol opsrations, omissions of operations,
or violations of precautions which are reported as having occur=
red on the task,

Team B¢wminéunagy Thisg svecifies.ths nuwber of men invelved
in the perZormancs of tho task and tha operations which are
portonitd b‘y #ach Tidile mu passon who supsrvises the task 1s

WUIW and nis duvies LIIDW.

Sources of Information: This is a list of all the training
mamuls, operating manuils, maintenance manuals, and techrdcsl
materials pertinent to the task.
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Cummerts: Information which: is pertinent to the tssk but
which cennot be includad undsr eny of the other catagories is
mentiored here. A statement can be included here comarning the
adequacy, cumpleieness aikl long range stability of the data in-
cluded on the Task Analysis Faorm,

Record of Personal Data: It may be desirable to obtain
personal data on the men who f£ill out the task analysis form
and who participate in the activiily interview, This c23 seive
ths following purposest (1) Ths men are raquired to attach
their names and their supervisors names to their work; this,
in mezy camas. movivates men to do a more careful job than when
they are asked to report anonamously, (2) The experience and
background of the men ey offer same basis fur evaluating the
data otusined if confliciing dala are reported by different
personnel, (3) The man or men campleting the form are iden~
+ified in case any folliow=up field work is requirsd for
supplemsntation or clarification of the reporte.

Mainianance Records

Systematic sellection of e:miment casualiies and trombls-
shooting and repeir procedurss is an important function of a
data~collecting program. Treable-shooiing and repair duties
are obviously an important function of & maintenance technicic..,
Proceduras for performing these duties, however, are usually
not given in meintenince manuais a3 standardised techniques,
Trouble-shooting especially is left up to the ingenuity
and insignt of the techinician, For this reason intensive
training in trouble-shooting representative cacsualties whicii
occur in the new wespon ¢ its associated squipment should be
heavily emphasised in e training program. Maintenance records,
gystematically collected and carefully analysed; can provide
a realistic basis for establishing the kinds of casualities and
the kind of troubis-shooting procedures that should be taught
in treining and testad on proficiency examinations.

In arder to obtain these data on a continued-fiow basis,
the Maintenance Data Form has been developsd. Information on
this form should be obtained for missile test equipment amd
associated equipmont as well as for the missile itselifi, An
1llustrative Maintenance Data Form is presented in Exhibit B
at the end of this chapters The categories in this form can
be sxplained by a job analyst to the pérsonnsl =t a guidod mis-
sils #eld units The forms (hen can bs ilacorjarated as a
nmnmtdmmmomort WN!M

to thé apPropriste persomel nt:urch agenscys The estegoriss
on the form can be explained as follows:
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1, Zquipment: The nams, Mark and Mod of the equipment, 0.2s,
missile or Lest and servicing gesr.

26 susitr: This is s atatement of what major component
of the equipment went bad or melfuncticned.

2., Syaptoms Thia ie the perticular symptom that led to the
knculedge The equipment was malfunctioning, This may be the
result obtained frem a partisular chsck or testing procedurs, e.g.;
a paiticrm on an oscilloscope, & voltmeter reading or some other
tosting device indication; it may be ths recognition of the fsot
that launching was faulty or target hits were ineffective, &tic.

4o How detecteds This states the particular way in which
the symptom was noticed, The "Symptom" category describes just
what the symptom was, 0.8., wnether il was an out-of=tolerance
reading, a faulty or incorrect wave form, that the miseile cdld
not launch properly or soms such indice® ‘on. Ths "How Dstected®
sategory describes just how or when this symploam was nciiced,
e-g., during & particular operation, when usinug a particular
ploce of test equipment or in the course of a visual check of
the miseils or test equipment,

S. Specific defective parts This states exactly what
partisular was caus the difficulty or melfunction-
ing. This may bs a defective tube, a broken lsed, a soldar
joint that has come apart, a bad receiver package, etc,

6. Troubh«e% and m;%gi.ag proceduress This states
in detail exaotl p , e ma nance man went
through from the time he noticed the symptom to the time he
positively identified and corrected the specific delsctive part,
The particular catsgories under ircuble-siooting and repairing
procedures are the followings

Sequense of chocks psrformed: This is a licting of all
the shecks performed in the order that they were psrform-
o 5 locating and identifying the defsctive purte These
checke may be a visual inspection, checis with a voltmeter,
checks with an oscilloscops, cheocks with a shecial testing
console. measures of the amount of wing movement, stce

Reasons £or each checks This column is used to obtain a
record of ths particular reasoning processes that went

on in the course of troublse=shooting, When a preficiemt
mun performs a check, he usually performs it for same

T
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reason. le might cheek & certain component bacanse he
hes deduced, on the basis of hia underrtanding of how
ths systsa functions, that thils component coull heve
caused the symptom; or he might cheok a componsat be-
cause in his experience he has found that a dsfeet in
this cosponcnt ustally results in the kind of symptom
he is troubtle-shocting,

Instruments, tools, diagrems, check-lisis used: This
states vhat particular instruments, tools, diagrews,
and check-1ists were used in t&s perfomsance of a
particular check,

What does thic check indicate? As a res:it of perform-
ing s perticular check, the maintenance man decides
that this check indicates that a particulaxr componsnt
is faulty or not fanlty, or in-tclarancs ¢r out-of-
tolerance, or 11 wmay indicate that anoiher componsad
which feeds into this ons is faulty.

Action taken 28 2 rcsult of this check:s ¢n obtaining
the results of a particular check, the maintenance man
makes & devision. He may decide to make one or more
&3ditional checks; he may decide to replsce a partiocu-
lar componenty or he msy decide to make an 24justment.
These actions are included in this column of the
Maintenance Data Form,

Some deescriptions of the trouble=shooting process afght be
quite lengthy and may not be amenabls to this columnar form; hewe
ever, most are, If such is the case, however, the mairtenance
man or person f£illing out the form can use the back of the sheet
to write whatever additional material is necessary,

The job analyst can leave a set of Maintenance Deta Farms
S particviar Navy installation, and set up a procedure wherely
t uthqannlhdmt,antmmdinmntm
so to a personnel research agencys, Such a continmuous ‘eedback
cosss from the £isld to psrsonncl agonoles can help to ingure
mii.uu program of nsintensnce training and proficiency wmsas=

Bquipment Logss An addit\ondl source of information abeut
casualties and also sbout preventative maintenance and sarviping
activities are the logs kept bty field unite for specific equipments.

ob analyst should resd these logs and from them abstract data

vhich he would want to request more detailed information,
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D. Related Tasks and Ratings: Ovorlapping Activities

Oncs an over-al!? view has besn obtained of the taske inwolived
in the activities nescesszry for the operation and maintapance of a
newly developed wsapaii, important sources of task infermsticn are
the duties performed in rulated tasks by existing Navy ratings.
An importazt cutecme of perscanel rsssaica concernsd with & new
weapon: is the identification of those siills and imowledgss required
by the nww weapon that overlap with the sl.llis and knowledges pos-
sss3ed by axisting manpower, Personnel with cartiain kinds of
truining may be capable of performing dutiss on the new weapon
wi*hout additiomal training; others may require brief on-ths-job
lraaning or sces trief additional formal training, i.e., tremssi-
tion training from equipment they imow to simdlar, nsw, or modified
equipment, Consideration of overlap yields information which is
especially significant for the determinstion of (a) sources of
xanpower which are availadle for the operaticn and meintensnce of
the new weapon, (b) the degree tec which training is mvcessary for
this available manpower to perform duties associated with the new
weapon and (c) the possible necessity for the estabiishment of a
new rating or job code,

I+ has been found most feasible to identify overlapping
activities in terme of tho tasks and dutiss reguised for the
cperation and maintenance of the mejor pieces of equipment that
are used wvith the new weapcn which are similar to cquipment opere
ated and maintained by existing Navy ratings. For exemple, for
Torrier missile aciivities task information indicated that exe
ternal guidance and control activities employ tha Mark 25 Mod 6
radar which is a modification of thne Mark 25 Mod 2, the latter
being in wide use in the Navy, These Terrier activities alss
exploy components such as the Mark 37 director, ths Mark 6 stabls
element and the Mark 8 and 85 which are very similar to the
equipment used in existing fire control systems. The Terrier
missile launchers are modifications of existing types of gun
mounts and the tasks and duties involved in the two are similar,

The identification of overlapping activities can be ac-
complished by camparisor of preliminary task data obtained for
the new wespon with infarmation about the duties performed by
existing Nevy ratings. Materiale of spscisl interest in this
connection are training curricula, training and fisld mamuals,
the quelifications for sdvancement in rats, and the organisa-
tlca of duties for a particular rating, 70 of intarest here
ar+ the differences between ths standard equipment in use in
Telated activities and the modifications of this equipment dee
veloped for use with the new weapon, This latter information

- 15 .
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can be obtained from the maruals dsseribing the modifisd scuip-
ment and ty interviswing personnel operatins and meigtaining
this new gear. The manner in which overlap can be reported is
presented in Chapter IT7 which dizcuamea tha nrocessing amd
coupiling of task data.

Swaary
On the beeis of extensive fisld work involved in collecting
task information for the Terrier missils, this chapter discusces
the coliection of task data for newly developed weapons. During

the test and evaluation stage of a newly developed weapon t*:
followiry sources of data may be availabler

Ae. Cognizant Navy technical bureaus

B. The activiiles of design and production enginsering
contractors

Co The sciivities of fisld units testing and evaluating

the waapon

De The tasks and duties perfoimed by personnel in jobs
which are closely related to the job perfarmances
required by the new weapon

Thean zources of information are discussed and orocsdures ara
recommended for obtalning data Irom them,
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RECORD OF PERSONAL TATA

ntasrviever Date

- “SERIAL
« NAME MR
RATE RATINC e
2, LuNOTH OF TIME IN NAVY ACTIVE DUTY RESERVE
3. TITLE OF PRESENT BILLET
4. GUIDED MISSILE DUTIES _ _
€. OTHER DUTIES
6. NAME, GRADE & TIILE OF DMMEDIATE SUPERVISOR
7. HIGHEST IEVEL OF EDUCATION AS A CIVILIAN
8, ARMED FORCES SERVICE SCHOULS ATTEx.AD
Name ihsre hen
From To
From To
— From To
9. WORK EXPERIENCE IN NAVY (List in order all billets, except
sohools, hsld six mcnths or more, DBegin with the most recent.)
8 dy
b, Ss
Se. fs
10, MAJOR CIVILIAN WORX EXPERIENCE (Include job title, and monihs

of experience)

D3
CONFIDENTIAL SECURITY INFORMATION

S S — i A i B S i e

i



A

e iy
s

CONFDENTIAL SECURITY INFORMATION

Y

EXFIBIT R
MAINTENANCE Dula FOiiM

-2’4“

CONFIDENTIAL SECURITY INFORMATION

T N BT



(dinspeden JY

oived Jo epys Jo0 esp)

X200 TeUOTHTPE squsw
ssufpe ‘uaueaerded ‘ayped
=it €e3%a ‘3080 wTY} O

PMBITU Y HOOYD

pesn #187Y
Yoo ‘swesdetp

X0 powan gxod

YNEBS B SR US{e3 UWOTIOY | OTWI. §60D 4eqy | ‘ST003 TsjUENIIGU) | YO®e JOF Suoseoy | myooyd Jo ecuenbeg
tsarnpodold dursysiog pre Supiooys-erquosy °4
3R QAT OTJToedg °%
$pe3de3eq MOB  °a
swoydukg  °9

wulyunsey °g
— . o

WBOd VIV SONVNTINTWH

&ava

()




CONFIDENTIAL SECURITY INFORMATION

CHAFTER II

PROCESSING AND GOMPILING TASK DATA
FOR NEWLY DEVELOPED WEAPONS

As task information of the ikind described in Chapter I is
collected, these data must be processed, organised, and presented
in a form that is readily uesful to personnsl agencies. This
information affords a basis for the development of such end-
products as rating structures ard rate qualifications, selection
requirements, manpows: planning, training curricula, and profi-
ciency axaminations, The using agencies *ho produce these end-
products will be required to perform more or less final processing
cf the task information depending upon thoir partisuler jobs. The
sssential function of the initlal procsssing and cumpiling of task
information Guscrided in this chapter is to maks thiz information
available {o these agencies in a comprehensive, organised, and
usadls mannsrs The compilation of task informetion should servs
to present material that can be used irmediately by parsonnsl
agencies and also to refer these agencies to additional source
materials, The processing cf task data can produce taree kinds
of infarmation: (1) Description and anelysis of the tasks involved
in the operation and maintenance of the new weapon. This informae~
tion is generally vssful o personnel agencies. (2) Specific
analyses usable by particular persvnnsl agencies, e.g., 2 compari-
son of Terrier circuitry with basic eiectromic circuitry for use
by a curriculum development agency. (3) General sngineering
information about the weapon system for personnel agencies intere
ested in a subjeot matter description of the newly developed
weapon. This is especially usefui for training and proficisnay
measures:ant agoncies,

* The word "task" as used in this iepsri refers o w
work mission ¢that 43 acoomplished in the operation and
maintenance of a guided missils, such as, checking out
the missile with a particular test equipment, charging
the missile hydraulic system, assembling missils sec-
tions, ets. A tusk may be performed by one or mors mez
the part each :an plays and the behaviors he performs
are part of his guided missile duties.
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Stap 1. An over-gll categorization end description of the
activities involved in ths opsration ard maintenance
of tha new waapon,

g weag

2 . 15

Step 2a, Specifiication of the overlap betwesen the activities
of existing Navy ratings aand activities required by
the new weapon,

Step 2b. Identification of the non-overlapning activities of
the new weapon that require detailed personnel
research and analysis.

Siepr 3¢ Organizeticon and presentation of task snalyses and
task iaformation icor ~he non~ovarlapping activities.

This chapter describes each of these ataps.

) 1. Over-zall gategorisation and description of tho activities
oived in the opsration and maintenance of the new weapon.

In this step the tasks invoived in the opsration ard mainte-
nancs of the ncw weapon are categorised ami each task is briefly
doscribede For guided missile activities, *wo major categories
a&re applicables

A; Externa) Ouidance and Contrsl Activities: This includes
tasks associated with fire control and extsrnal missile guidance,
e,g., operation and maintenance of the director, radar and computer
;sziz?;:nt, and synchronization of this equipment with hoist and

Uncners.

B, Missile Activities: This includes tasks associated with
the "bird", its component parts, and its associated test, servicing
and handling equipment, e.g., assembling, stowing, tes ing, troubie-
shooting and repairing missile componentz and missile test equip-

asn 2 e b

S Ve

L s e

These two major categories of activities are sabdivided into
the following kinds of sub-categoriess

Operations: This refers to the performance of handling and

manipulatory procedures such as the handling and ase-
sembly of a missile, its installation on the launcher,
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and prsfiring and firing guidance and control activitise,
Tes ing and checking activities are not incivasd in this

Oparational Maintenanss: This referz to the routine perform-
ances of testing, checking, alignmsnt, znd e.m“wmenf
procedures, the use of go-iiv=go teet eq..ipnent, the use
of servicing equipment and the ropiacemsnt of plug=in
ocomponents., These activiiiles are no¥ considered as com-
plex troutle-ghooti g perfommances,

Technizal Meintenance (casualty anclysia and repair): This
rafers to the complsx trouble-shooting of the missile
and assoclated test eguipment and the repair of complex
Om“imo

In thia step, it is also desirabls that an integrated picture
of the work involved in thoe new weanon be nresented. This can be
accomplished by means of an overview description of work flow which
shows the tasks perfarmed in the operation and maintenance of the
rnew weapon from the time it leaves the production line until it is
fired at a target,

Ths sccaomplishment of Siep 1. for the Terr:ler missile is pre-
sented in chlpt.ar IT of Cuided Missile Personnel Research: Report
No. 1.

[ X 1 c]—:icalhhvll ;-3 i‘n:: :v_vnwlnp 9‘3..«‘.»2‘ v —"iti‘a Of
mﬁﬁﬁz Navy ratings and activities required by ‘u?‘;a new weapol,

Ac defined in Chapter I of this report, everhpping sctivities
are major activities being performsd by & Mavy ratings.that
require tasks and dutizs similer 't::utﬁnfch;;;\:ged ;ir -.:“:;eratica
and maintshance 6f the newly deval oped weapon, In. this -up, the tasks
described in the previous step are couparad with tho tas
plished by relatsd Navy ratings; thiz is discussed in bnapter I.

The resulting comparisons can be presented in a series of tables;
one table for each related rating, Each table includss the
following columms of information {mmmbering thu columns from

L P TORF N
483V VWO ca;nu).

Column 1, Dutiees Performed Ly the Rating That are Related to
New Weapon Activitica: This column states the over-
lapping duties currently being performed by personnel
in the rating concerned.

=20 -
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Column 2. New Weapon Duties: This column statea the naw
weapon duties ralated to the duties listed in Column 1,

Column 3. Differences and Similarities: This column yl‘cS“i" ts
the major differeuces and slmilarities beiween the duties
in the previous two columns,

Column L. Additiconsl Training Reguired: This column presents
astimates of the !dnd of training (none, on-the-job training,
or tranaition training) required for a man in the rating
to learn ¢o perform new weapon dutiss relatad to his

present cduties.

Examples of overiay tables for two rat:Lnga with respect to the
Terrier missils are given in Exhibit C at the end of this chapter,
Tables for other ratings with respect to Terrisr are given in a
previous report, Ouided Missile Personnel Rese¢arch: Report No. 2.

The comparigon of ths duties of existing ratings with the
duties required for the perf rmance of Terrier duties indicates

the following:

a} External guidance and contro) activitios with the excep-
tion of operational and techiical maintsiaanee ef the launcher and
holst system, mey bs delsgated to the Fire Control Technician.
Emaipnnt modifiod “for missile operations (such as the Mark 25/6
radar which is a modification of the Mark 25/2 radar) will require
soms additional training. Other camponents (such as the Mark 37
direcior, the Mark 6 stabie element, and the Merk 84 and 85 com-
puters) are very similar to those used in present iire control
systems and should require little or no further training,

b) ZLauncher and hoist system cperational and technical
maintenance activities may be delegated to the exisiing rating
of Ounnerts Mate, The present Terrier missile launchers are
modifications of existing types of gun mounts (4O and 90 mm)e
Another activity which may be assigned, with little or no addi-
tional treining, to the Gunnaria Mate is the handling and stowage
of missile ordnance,

Step Zbe Identification of tne non-overlapping -wu‘t.‘.ss of the

new weapon that require detailsd personnel ressarch and analysis,
Non=overlspping activities involve tasks which are not ine
cluded in the duties of exiating Navy ratings. For Tarrier,

special missile teet equipment and the missile itself are rela=-
" tively unique and the cperation and maintenance of these equipments

-29-
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involve taskc which are not pexrformed by personnel in existing
rvatings, OCbvicusly, thers is some overlap with any Navy Tailing
that works with elactronic and hvdiaulic esuipment, bBut the
overiap for the Lasks involved ir tne missils and ihe special
test eguipment is minimal for praciical purposes as campared
with other Terrier activities such as fire control and launcher
{gun mount} maintenancs,

For Terrier; analyais has shown that the dutise that re-
mein, after overlap has been spscified as in Step 2a, are duties
that are primarily concerned with preparing the missile for fire-
ing; these sctivitiss include missile operations, missile oper-
ational maintenance and missile technical maintsnance, These
activities form & family or constelloii-n of tasks and duties
which &re not readily incorporated as a gzroup into the activities
of present Navy ratings,

The activiiies idantified in this step form a pgroup of tasks
cemewhat unigue to the new weapsi and hencs require detailed anaiy-
gis for ths development of an adequate parsonnal progra:.

Step 3. Organisation and pressntation of task analyses and task
ormation for the non=overlapping activ .ties.

Tha end=product of this step is a r.ference source whnich per=
sonnel agencles can consult in order to obtain information about
the tasks involvaed in the operation and m.intenance of the new
weapone This compilation should cither contain tas ialormation
requirsd or shculd refsr to specific sources of additional detailed
informaiion, Insofar as possible, the infcrmation should be prese
onted in order (0 sorve as many aé poesiule of the various aime of
personnsl 1gencies, e.g., from over=all manpower planning to the
development of specific training aidse

For maximum utility, a compilation of jot information should
include the followings

1, Specification of scope and content.

2. Analyses of the tasks involved,

5¢ An index of technical matariai.

ke A technical summary.

Se Comperison of the subject matter of thé new weapon
with standard curriculwn materiale

Each of thess will now bs described,
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). Specification of Scope and Content
This 1s an introductory statement and over-:lil picture of the

activitles invelved in the new weapon. OStated here ales is a
dslineaiicn of those non-overiepping sctivities and tagks particv=-

larly covered in the compilation.
2., Amaiyses of the Tasks Invoived
In this section, 1the operations involved in each af tha tasks
and their associated behaviors ere described and analyssd., iness
desoriptions and analysss ars the resultant of the data obtained
r

from the various sources described in Chapter I. The eatsegorise
recommendsd for analysss of each task &re uatoo. detined bew

low. To some =xtent these categorisz ars a‘ T to the categories
contaimd in the Task Analysis Form used for the data-collecting

etivity interview (mee Chepter I).

iask S ¢t This category is a synopsis of the task; it sxplains
the %dﬂwmkiﬂtematmthmmum, the typs

na

of equipment involved, and the type of work performed, It is writ-
ven te permit the investigstor to go into the more thorough analysis
which follows with eome urderstanding and with a picture of the
cver-all task, It may also eserve as a source of infarmgtion for Se
those who are not concerncd with the details of the task. The aum- .
mary can include discussions of such things as the difficuity level ¥
of the task Ushaviors, the long-range stability of the task, etc.

Subtasks and Bshaviors: Subtasks are the major divizions within

a task, which =rs Zormaed by dividing the task operaticns inte
meaningful groips. These suvtasks er groups of operations are
medningful in that they each represent an independent aission with-
in the over-all task mission, such as, setting up the equipment,
conducting the test, anaiysing the test results, and shutting down
the equipment.

Bshaviors involve desoriptions of the opuratiors included in
each subtask. The bshaviors describes (1) the oporat.iom which
ocour, 0.ge, lifting a container, unscrewing & boli. drill.n’
hcle, turning a switoch, reading a voltags dial, etc., and hone
personnal perform the opoutionn. e.g:, unscrewing bolte witkh &

tic wrench, twisting on a hose connecticn by hand, lifting
& containes with two hands, visually noting if an indicator light
is red or green, listening for repstitive clicks which indicate
that a test penel switch should be thrown, etc, If, for exasple,

a series of operations all invoive using & monoreil hoist, the
behaviors required for operating the ‘no.i.at need be described cnly
onos. It is the purposs of Bahsviore to give complets desocrijliicns
of Jjust what the men working cii the lask do,
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{

Cues Avaliabie for Task Performance: Thwae are the indications
available to personnel tc tell them how something has been done

or what. should be dona roxt, for exampie, indicator lights; oper-
ating sounds; voltuge dial resdings; pressure gauge readings;
oscilloscope waveforms; tighinesses oi Lolius, latches, and valves:
positions of switchas; positions of meting surfaces, ete, In each
case it is specified how the cues aure perceived, that is visually,
tactually, by ear, etc. For optimally sffective training procedures,
training aids and proficiency measures, it is necessary that the
kinds of stimuli or cues used during the actual task be available
during these off-tha-icb training situations. Ildentification of
tis~e Guss 15 ths function of this category.

iheo;' Decisionss These ars the critical decisions a man must
that determine the successful accomplishment of a tusk. Be-
haviors having the following characteristics are included in viis
categorys

1. At the completicn of a tesk, cues are availsbls on the
basis of which a declsion 1s mads which determines ths next task
that must be performed, for example, the missile does not chsck
out and must be rejected, or the missile does chect out and re-
quirse routing t¢ the launcher,

2. In the course of performance of the task, cuss are at
times availablg which re uire making decisions to alter the
sequsncs of operations ¢r to perform opsrations not usually
Taguired for the task, for example, stonping a tust when the
missile smokes or makes an unusual noise, starting a test over
again when ai. operetion is omitted or performed incorrectiy,
reporting a malfunction thut wes discovered by chance, etc.

Both the decisions and the cues to wnich they arse made ure
described.

Special Precautionss This is a list of the actions taken o
| measures cbserved to prevent injury to personnel, damage to
sguipment, or task inefficiency. The precautions which are
unigue o the particular task are daescribed in dstail. Stand-
ard Nuvy precautions, such as those required for all electronic
equipient, high pressure air-hydraulic equipment, and propulsive
or explosive crdrnance materials can bs liatad in a separate sube

category.

Personnel Malpracticess This is a compilation of the ir~idents
of incorrect performances of required hehaviors, omissions of
required behaviors, or viol.tionc of precautions which ure

-:32-
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reported on the Task Analysie Farms as having occurred in the
accomplishment of the task, Idsniificaiion of thess malpractices
is important for training amd proficiency measurement.. In traine-
ing, instructors must by taugh® to watch for these and prevent
their occcurrence. In proficiency testing it is importent to
emphasise tne situations in which these malpractices occury doing
this helpa rield teat items which dizerimi.ate bDeuween proiicisnt
and non=-proficient personnel,

Tools and B t: This ligt identifies the equipment worked
upon, aﬁﬂ% squimment, tooles, check-lists, and techii
materisls, such as schematic diagrems, which are used in the per~
formance aof tha task,

Tims Reouirad: This category apecifies the Lime required w per=
Yorm the entire task and each subtask. Qualifying remarks are
inciluded when timos vary under different conditions, i.e., when
tsam sise, the materisl to bs woriced on, or Working ecuipment
vary., The reporied tiames arc estimates made on the basis of jodb
observation and interrogation of personnel, Such estimates may
be helpful for allotting treining time; datermining personnel

complemonts, 2n¢ planning operating systems,

Team Structuret This category specifies the mmber of men in-
Volved 1n the periormance of the task and the dutiss of each man.
The nemini of the team who supervises the task is identified with
a description of his supervisory duties, This catagory may offer
ueafu) infarmmation for nwaliminary allotment and assigrment of
parsonnel to guided missile unitas,.

Skills and Knowledges: This ie & summary listing of the kinds of
EM'EFE% required for adequats performance of the task.
The skills and Imculodges dre' inferred on the basis of annlyeis

of task behaviors presented in the previous categoriss., Thic list
offers information for inferring asptitude and for identitying
ability level and specifications necessary for developing selection
procedures, training procedures and rate structures,

Sources of Task Informations This is 2 1ist of the training mamu-
¢ operating s maintensnce manu:als. and teciiiical materi.
als nertinant to the task,

Task analyses for Terrier missile activities are presented
in Part Two of this report.
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3, An Tmdex of Tschnical Material

This iz 2n index of the materisl on the new wespon collectad
oy the data~collecting agencye An index for the Terrier missile
iz presentad in Part Two of this repcrte Analyais of Terrier
missile activities showed the following index categoriee to hs

mogt arplicablez

Sre-==

Miseile Engineering Data

{a) General opsration and meintsnaucs mamals
(b) Specific missile systems and components

Missile Testing and Servicing Engineering Pata

(a) Oeneral testing and servicing information
(b) Specific tesi =nd servicing equivment and procedures

Missile Handling and Assembly
Data Pertinent to Casulaty Analy=ie
Information Pertinent to Spascific Migeila Tnetallationa

Training and Curriculs

4o A Technical Sumsary

T£ the ¢echnical data on tha naw waapon is not vet organised
into an over-all set of mamuals and exists in a serles of technical
orders and separate publications, it is desirabls that engineering
persommel be asked to outline the over-all system of the weapon.
These noLes can be included in the compilation of task information
and are especially useful for ths dsvelopment of training curricula
and proficiency examinations. A format for this tsthnical summecy
28 employed for Terrier is presented in Part Twe of this report,

Thie technical sumary consists of two parts, 2 trief overs
wiaw of missile functioning and more detailed technical notes,
The £irst part describes the characisristics of ths missile sys-
¢4 in terms that are understandable to individuals with a
minimum of technical background, The sacond.part consists of a
set of notes whi_h present an enginsaring analysis of the missils,
In this second part Uiw misaile is divided into sections or sub-
Jystems, Bach section is divided into a staze: a stage is defined
as a functional unit, usually a group of components, which operates
upon or in some mamner modifies a signal in a prescribed manner,
Information for each stage is described in {eims cf the followirg
categoriest
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Functiont A dascription of the omeration, o modification
which the sec*ics or =tagza performs upon the signsl
fad iato it,

Tnzate A brisf description of the gignal that iz fed into
the section or stags as well a& the irmedliale svirce
of the luulo

Operations Ihs meihcd by which the signsl i= operated upon
or modified,

Output: A btrief description of ths oignal coming subl of e
section or stage, and the name of tha missile section
or stage to which the signal is sent,

Testar A iisiting, primarily, of the tests that a-e performed
by apacial wiraila aquipment.

Locations Information about the rslative location =f the
section or stage in the missile,

Referencess A 4

stinz of the sources of information employad
in the writing of a

particular part of the nuisse

Principles: A listing of the basic principles (electronis,
mechanical, or hydraulic-pneumatic) uczed in the stage.

5, OCcmparizon of the Subject Matter of the Naw Weapss: With

Standard Curriculum Material

In the case of a primerily electronic weapon, tiis comparlscn

involves a specification of whether the circuitry iuvelved is
special or is covered in the general Navy electronic core curriculum.
Again this sort of analysis is especially useful for curriculum
development, 7This is done for the Terrier missile in Fart Two of
this report.

For this comparison, the missila is analysed into stages and
significant smaller functional unitz, Each stage oF unit is clas-
sifiad as either besic or special, Since Terrieor ls primarily an
electronic devics, the classificaiion of "basic" is used for general
material simylar 4o that covered by the Navy ccmmon core electronics
curriculum up through receivers and transmiiters. 7The classificae
tion of "special® is used for stagos and units that should bo eme
phasised, 1.e., revieved or introduced in a course designed speoili-
cally for Terrier technicians assuming a background of the "basic"
subjoct matier, Scms unite are classified as basic but have unique
uses in the missile systam; these uniis are labled "basic with
spscial usos."
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Concluding Remarks: Describing Actusl Orerating Conditione

When task data that has been collected during tiaa tasting

and evaluation phase of a nsw weapon is compiled as a scurcs <f
task information, it iz necessary to take account of the existe
ing and roseible diffarencas betweern Lhe pressnt situation and
the actual future oparationel situstiovn. A& has Leen pointed
out in Chapter 1. tha ganaral skilis, imowledges and aptitudes
rencuired by the tasks involved in a2 new weapon san be specified
reliably from tesc snd svnluaticn ctcoge data, In the course of
coliecting and compiling task informacion, estimates can be made
as to which taskas will continue in the future operational situ-
ation and wiiich tesks will be diacontinusd after the test and
evaluation ;Jeried. Those estimatas can be mads on ths basis of
(a) the imowl=adzs the data collsctor has obtained about the
waapon sysiem {md tha activities regquired to cperate and mein-
tair it and (b} the judgmecnts of engineering, operating, and
pianning psrscnnel. 4 compilation of task information should
include those tasks which appear likely to be a part of future
actual opsrations. More specifically, with reference to par-
tisuler zuided missile ectivities, the following comments can

benadu

a) Handling and assembly procudures: Loading and transe
portation involvs primarilr standard Navy procedurss. Spscial
squipment for assembly and landling will usually bs intrcducsd
aariy in the test and svaluation stagee In general, it can be
sta‘-‘ that moveable articles, i.e,, not part of a ship's

structure, will be employ=d early in a missile test and eval-
uation and task analysis data for them can be obtained., On
the other hand, shipboard structures like an cperational CAG
hoist installation and specific features of the CAG cutfitting
will not be amenabie for task analysis uniil iate in the test
and evaluation stage,

"~ b) The use of testing aquipment and go-no=go caonsoless
Usually in the test and evaluation phase non-tuggedised factory-
type squipment s in use, It appears from analysis of Terrier
task data that the changes which occur in ruggsdhing test equip-
ment for field use will not invoive major changes in whe skills
and knowladges required to operate and meintain than; WS Shanges
are liksly to ocour in ming> details of circuit construction and
in specific dials, switches and indicators,

¢) Trovble=thooting and repaire Prediction of the kind of

casualties with which the maintenance man will have to deal can
be obtained from a compilation of the troubles that ocour during

-3 -
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EXHIBIT C

EXAMPIES OF QOVERIAP TABRLES
FOR TWC RATINGS
WITH RESPECT TO THE TERRIER MISSIIE
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FIRE CONTROL TECHNICTAN (FT)

CONFIDENTIAL SECURITY INFORMATION

il

Mt ias
Neieiad ©o Guided Mlssile Additicnal
Guided Missile Dutiss Diffevences & Similaritis! Training Reguired

- Activities —

A. Operation & Cpsration & Cizvuita have been added| A formal trargsition
maintananse of | maintinance 1 4o ths 25/2 redar sysiem! course amphasizing
the 25/2 radar of the 256/6 | to become the 25/6 syw- | the differences
syatem, radar system. | tem, Essentially theuse | betwesn the Mod 2

circuits enable the ra- | and the Mod 6.
dar to transmit guidance

intelligence to the

nissile in addition to

nositioning the launcher

for firing, A detailed

listing of modifications

fram the 25/2 to the

25/6 are iiszed in

OP 1831.

B. Operation & Operation & Idsntical, None,
meintenance maintenance
ol the Mk 37 of the Mk 37
director, director,

C. Operation & Gperation & Operestion of OM 2 compu-} On~the=jou training
maintenance meintenance ter does not require emphasising the
of the M 1A of the GM 2, | personnel for moidtoring| diffemences betwesn
computer, Mk 84 & 85 the prediction section | the Mk 1A and the

computers. and the star-shell com- | GM 2 and the Mk
puter found on the Mk 1A| 8% & 85 caputers,
These secticas have Gaen ‘
removsd, Aside from
these sections, the CM 2
the Mk Bl & 85 are |
siadlar to standard
computara. fl

Do Operstion & Operation & | Identical, None,
maintenance maintenance
of the Mk 6 of the Mk 6
stabls eie= gtabls ele=~
ment. ' nente
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FIRE CONTROL TECHNICIAN (FT) (continued)
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{
Duties " [
Related to |[Guided Missile Additional Training'’
Ouided Missile Duties Differences & Similaritice Required
__Activities ]
« Director/Radar|Director/Radar|Identical, None,
aligrment pro-|aligmment proe
cedures. ceciuxes,
l
» Operation & Maintenance of [Familiar basic electronic|Transition tniningl
maintenance of |missile compo=icircuits and nev gpeciale|concerned with the l
slsctronic nents end ized circuits are incor= {spacialised missile '
equipment, assuciatied testivorated iz the missile
equipment, electronic system. equipment circuitry

(Reference to these cire
cuits ¢an te found in

oP 10&56 and related pub-
CATLlONS ¢
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AURNER 'S MATE (OM)

D‘.ztiéé
Ralated to

Quided Miassils |
oActivities

A, Handling,
tranafer and
stowage of
crdnance
naterisl.

B. Operation
and mainte~
nance of
LO mm and
90 ma guan
mounts and
drives.

C. Opsrsticn
end meinte-
nance of
ammnition
| S '

Do Battery

aligment.

¥. Use of
standard
electrical
and hydrave
1ic test

equipmsnt,

By A S . P

Handling trang-~
fer and stowage
of boosters,
sustainers and
warheeds,

Operation and
maintenance of
X=5 and X-7
launchsrs il
drives,

Operaticn and
maintenance ci
miaszile CAC
ready-aervice
ring and hoist,

Launcher
aligiment..

Check=out,
aligmment and
eorviging of
nissile come:
ponents.

Differences & Similarities

|
Additiongl Training
Required

Thers are no essential job
diiferences bstween the
procedures gsnereslly esploys
ed »ith exploeives and pro+
Fulsives and the procedures
requirad by the Terrier
missile,

Y-5 launchers use LO mm gun
mounts and drive me

X=7 launchers use %90 mm
mounits and drive mechanis:s
Trai and slevation drives

usSed ofi ths gun mounts are
reversed on the launcher
to give the launcher more
power in elevation, In
place of gun barrasls
launcher arms are installed,

The CAG readyessrvice ring
and heist is & complex
convayor and hoist, Ccme
plex timing cirocuitc are
involved in ths operation
of the ready-servicz ring.

Lauacher "boresighting® is
done with squipment similar
to that which is used for
borssighting guns, This
equipment is modified for
installation on a launcher.

Specislised tesiing squip~
ment and prooadures are
smploysd in addition to
standard eguipment and
procedures,

Adequate axpsrience
from on<the=job

training should make
perscrmel proficien
in missile companen
stoyags and handlin

On«the=job training
is adequate for beth
operation and maine
ianance procecures,
Some famiiiarizstior
oriented toward
problems peculiar ta
nmiesiles covld be
appended tc the pre-
sent gunnar'!s mates!
training courses,

Trangition ‘raining
or intensziva onsthe-
3ob training is
involved here,

Brief on«the=job
training should
suffice here,

Transition training
in the use of mise
sile chesk=out, -
aligment & servis-
ing procedures and
faniliarisation with
the operation c?

niscile components.

-1 -
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