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AUTOMOTIVE rovipEaTy

by
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SUMMARY

- e wm————— >

1. "hi. paper prosents bauic facts pertaiaing to thu ostablirom it ana
cperation of an automotivo scrvice, mrintenance and repair facility. The
eonnidorations are restricied Lo onu ov, —unily commercial ~utomative cquipmont,
but, acrording *° the ~wthar  the =-=o rrinciples can be applied to the

mnintenance of pnsgscnger ~utomobiles.

2. Tro paper deseribus tho organizational structure sf the facility, the
veepons ibility o peronancl, the sclootion of the technieal personnol from
nprlication and tcsting to appirisal and omployment, nd tho mcihnds and
sorodules of training >f mochanics.

el AR

e "Mis is a2 swmary of n papor issucd under thc same titlc as D/W3.13/4.

zj The views and Spinions cxpresscd in this papor are thosc of tho author
and do not nccesoarily refleet the views of the sccretariat of UNIDO,
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3. Layout dctails »nn the construction of the maintenance facilities

and basic information »n workshops and cquipment, particularly maintenance
procedurcs and schedules, are given.

4, The factors nffcctinn 2 planned programme for maintcnance, simple
methads for inventory control and idcas for the layout of the parts room

are liBth.

5. The paper recommends records for keeping information on repairs,

warranties and cost control,
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Summary

1. Countrics' and natiors! Progress can be measured by thoir transportation
systems. Growth depends upon movement of people and metorinl from one location
to another. In this paeper an ~ttompt has boen made to cxplore one small portion
of what may be o highly complex ~nd coarplicated system of tronsportotion and
communication, However, the maintenonce ~nd repair of cutomotive equipment
bccomes highly important the day the cquipment will not move bocause of mechani-
cal frilurc. 1n fact, =11 provi. us p]lnnLnb, designing, operntion ote. 13 usu-—

loss the day the cquipment is parked for r. peirs,

2. With this in mind, an atiempt has boen made 1o uxplore and discuss some
basic facts perteining to the establishing andg operation of an officiont cuto-
motive equipment sorvice and repair maintenanco faciiity. This paper is
rostricted tu ) neavy duty commercinl sutomotive equipment, but th. same principles
can be adaptod to the maintcnance of pagscergor coerse  Truck maintenance roquire-
ments arc far morc stringent on¢ complicated than pass:nger car maintonance

requircacnts,

3. 4n imnortant organization sct-up is outlined in such a manner that the
small scrvice and repair shop ¢rn begin wi.h o .y mechanics ond o head mochanic
(who moy bo the ownvr), but con srow into A hish volume shop by placing quali-
fied personncl into positions as the nced wicos, The sclection of the pro-
dustive labourcr is approachel fron brsic cpplicution, shorouch to sting,

appraisal and finally, cmploym.nt,

4. Layout and construction of the mainten oo facility is given nocessary dige
cussion because of its oxtrem. npartance to 2¥ficioncy and production. Trcate
ment is given to many foaturcs thet can be laccrporated into building plang

that will expodite vork flow.

5. iluch umph-sis is placed on mcethods and schuodulas of troiniag mechanica

who arec so vitnl to the officicnt oparation of ~ny maintornance ~nd sorvic. ahop.
The training programme discussod gives advancom.ont and reward for accomplishe
monts, and at the sam. tine keeps ¢he sver impoctsnt incontive before the
apprentice.  The programme, if followed, will turn out - scason.d and erperienced

moechanic and not - "ninoty-day wondur".
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6. Basic information ig &iven rogarding shop tools ~nd squipment. Those .
items usually comc automatically in an .stablishoed shop as thu nced ariscs to
do a bettur job faster. Menagement should not deny purchase >f any tool that
fills o need, provided the volwae warrants the wxpense.  Repair and service

shops must have the lotest ~nd most advanced tools to do an officiont Job.

Te  Attention is callod to maintonince procedures and scheuulces, with con-
sidoration given to the fact thet ¢ach maintonaace sui-up will require a
differcently planned programmee.  The factors coffucting such o programne arc
listed, nnd the conclusion is drawn that often mly cxperience scts the maintone
ance programmc.  The important thing is to have ~ well plwned and well super-
vised maintononce programne backed with eXperionce, records and meaningful

tusting,

8. No attompt is made to list highly sophistioatud methods of inventory
control and purts room layout. 4 simplc tricd aad proven method is given

that can be enlarged upon, improved and changed casily to mect any oxtremc
demands.  The importont principle is t5 hawve the needed part when it is needed,
and not have 2 prohibitive investmont in parts that arc scldom used. Parts
isgued from inventory must be rcplaced on a current basis and obsolote parts
must be disposcd of currently by returning to vendors under ~n established

agreement.

9. Records for moechanical decisions, warrantics, future equipment specifica-
tions and cost control arc vesentinl, This paper suggests how to composa

such records. If th. shop i sclline scervice and repalr work to the public,
8ome rocords ~rc not nucessary, such g the muchanicnl history of the vehiele.
The owncr has the responsibility of maintaining his own record on his vchicles,
However, cost records and records to show good and bad equipmunt arc necessary

in any shop.

10. The intont of the paper is to stimulato thinking ond causc ac*tion to take
place with anyono contemplating enturing the automotive maintenance ficld.

For thosc clrendy ongaged in such nctivity, it offers a chance of comparison
botweon methods snd procedurcs usedy and thos: as sot forth in the paper. It

is moant tu place nutomotive meintinance in proper prospuctiv.e and help it goin
the status in the ficld of industry thot it should Jccupy. It mives credit to
the tricd and proven practicus of the past and prescnt, but is suggustive that
people 80 engaged must romain fluxible and be quick to change and accept the now
and buttor.
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11, 1In duveloping the subject of this paper, th. quastion comas to mind whother
W6 are cunsiduring totally undeveloped countrics in the automotive industry, or
trying to upgrade automotive meintenance in countrics that have the basic in-
dustry. An cttempt will be made to toke 2 middle of the rond coursc with the
hope that both the developing country and the country that wishes to upgradc

its automotiv. maintenance will be able to reap some benofit from the treatment
of the matcrial. Any other approach could b cither tos primary or too advanced

to serve the greatest numboer neuding assistance in automotive maintennno.,

12. The¢ naturql tendoncy of most individuals 15 to shy awny from respongibility
or problems related to mechanical cquipment. This attitude cxists duc to n
lack of understanding of the basic principlus of why o picce of nutomotive
Squipment runs in the first place, nnd what is needed in the vay of maintenance
to keecp i% in trouble~-free speration without coctly time nnd repiirs.  Often,
common scns¢ doos not prevail and the operator will continue to operate a picco
of cquipment with no thought riven to the very important preventative maintcen-
ancce that cquipment requires,  Too often the operntor justifics his position by
the theory, why should I spend money on my car or truck whon it ig running well
and costing me nothing for maintonance., The amount of money not spent for
basic maintenance is sur. to bring on costly My jor reprirs that will requirc o
groat doenl more moncy that must be Spent without choice, Too many puople opure
ate automotive equipment ond know nothing about it =Xcupt how tu open and closc
the door, start the engine, ceelerate, brake, stoor cte. Their knowledge on

the subject dous not g0 buyond the reach and the vision of the driver's sont,

13. Any maintcnance programme must continually try to defent such na attitude.
This can bc done with orgonization, supcrvision, training, skillg, procedurcs,
cost figures and records. It is no. an eagy task becnuse the balanec weighs
heavily on the side of those who give ne thought t. mnintenance.  Thuse samo
individuals rnisc theip voices the loudest when the cquipment failure docos
oceur, and strongly CXpress a complety lack of understanding of why and how tho
failure could have possibly occurred. They could not find time to remove the
equipment from scrvic: for preventative meintennnce, but now, with a major
mechanical repair nucessary, they will find a way to do without it until the

squipment can be returncd to survice,
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14.

profit, big spenders, non-contributors to revenuc eic, The

all thuse things

a tremendous amount of moncy can be saved with o w

operatoed maintenance sot- ~1UD.

the differcnce between profit :nd louss

manner can mean the difforence
done, or not getting it dono.
parked on the highway duc t

efficiency of any operation.

In order to have

15.

Yo have an officicnt organization of individuals,

cated, working as - tcam,

personncl willing to nccupt respon

ropair shop,

m efficicnt ~utomotive

There is no substitute for well-sclect

Following is a manning table for the organization of

Maintonancs shops are ofton roferred to a8 e nccessary ovil, drain on tho

truth is that whilo

may be true, the wisc owmer of an automotive fleot knows that

211 organized and fficicntly

The cfficient maintenance »f +he cquipment can be

Equipment maintained in the proper

S50

in getting the job that brings in the revenuo

futomotive cquipment parked for major repairs op

v mechanical frilure contributos very little to the

maintenance shop, it is ncecessary
vntirely capable and dedi-
ed, traincd
5ibility and authority in a well-organized

2 maintenancy

shop:
_'I:Q_hlu 1
Organizational struoture
; Dlroot)rf
,ﬁ»,u:r~~-“w——~*- ; T e s
'Cloricnl‘ | Sacretary f
e i i —————— <t ——cr.
S L o Ty
| Assistant: - Purchasing . I o ¥ XU |Ramtenanoe ]
Direstor | . dgont | Mgtnoer | Englnoor |
| '
' 'Spcr;tany
’ Parts w? - Shop g QR666;a§“f
‘__gurv1sor Supervigor ! Clork
*! N . . - R [ - - +
‘ﬁa?t;mlﬂ " Shop
—— s !
; Forumun -
]
Shop

Porsonnel |

. ¢




I. ORGANIZATIONAL SZT-Up Ui CRUMEACIAL FLEET MAINTENANCE DEPARTIINT

16, Following is o description of the activitius and responsibilitic
saction nucessary to the Jrianization of an officicnt maintenance dep

Director or supcrinteudont of maintonance

(a) Reports to owner or cumpany of ticer,
(v) Primary responsibilitiegs

(1)  Istablishos policius and procedurcs for sufficient
and :conomical mainbcenonce of all automotive
equipment;

(ii) Reconmends standards for tho purchacing of auto-
motive cauipmeni, whop oquipment and replacement
parts;

(iii) Honazes and direets subordinato personnel in the
development of &oxls, performonce standards,
training meihods, scheduling and n11 phases of
activitics within the maintenance department.

(o) Other responsibilifics:

(i Attends schools nd councils; rcads in order <o
keep informed o latest developments relative to
autonovive cquipnent and its maintonance;

(ii) Lfdministors persornol safuty prograumme:

(iii) Maintaans constaint watch over cxpenscs of the
department by daily reports ond spat checkss

(iv) Approvii recuisitions for purchasc of shop
squipmoent, aad material;

(v) Haintoairs, fuccoLary liaison with owners op top
managereut, manufrcourers: reproscentatives and
salesren nad othar choars yithin the organization,

Apsdstant dir otor or uupozin'ndent of muintsnance

(a) Reports to dipcsyom w1 superiatendent.

(v) Primary rosporsibiiities-
(i)  Assists Y diroectoe in his dutiusg

(ii) Supervis.s a4 dircels the opcrations of the
maintenance fosilities,

(¢) othor resporcibilitioag
(1)  Makes schoduics 1 order to carry out policias
and proceduius;
(11) Rovicwe ond furceasts matorial and parts ine
ventory nceds,  Co-ordinatus shop foroumun and

promotus Harmony hetween suporvisors and
labourers;

ID/WG.13/4
Pege 7

8 of wach

artmont,
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(ii1)

(iv)

Conctantly roviuws costs and rocommonds cost
savings;

Supcrviscs and diructs training of shop
personnel.,

8hop suporvisors

(a) Reperts to cssistant dirsctor.

(b) Primary rosponsibilitios:

(i)
(i%)

(ii1)

(o) Othor
(1)
(1)

{ii1)
(iv)

Schodules, superviscs ana dircets the work
to Lo done on his nssignod shift;

Hakes docisions on mechanical probloms and
conducts apov inspuciicas of cquipmunt bafore
~nd fter vupalir;

Ldvisos nad consults with direeter and
2sgistant on mochanical and organizational
procudures,

rusponsibiliticss
Distribut.s repair ormdurs to muchanics;

fpproves roguisitions for replacumont parts
and materinl;

Supervic.s and dirccts on~the-job trainingg

Pirecta nnd oxpodites the flow of Jquipmant
wnders2ing ropair in the shop.

gor - varts dggxrtm“qﬁ

(a) Reports o ~as1stant dircctor.

(b) Primary rosponsibiliti.g:

(1)

(i1)

(o) Othur
(1)

(ii)

(i1i)

Dirccts and cortrols thc rucaiving, storing and
irsuinz Of rutomotive parts and related
matorinlgs

Hainteine records of outsoing and incoming
shipments in the parts departmont ;

ruspungibiliticse

Rocoiv:s roquisitions for priority parts ordors
and cxpeditos shipmont;

taintains records of robullt componunte shipped
and assurcs poturm of dofustive units;

Duvolops parts storage mothods and gsystums to
insur. optimum utilization of spac. and
personnal;
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(iv) Reccracnas mamoes and typy of ruplacement parts
to bu regularly siockod and securus spocial
parte;

(v)  Supervisea wd dissots subordinat: pursonnol in
the raris departaent.
ant
(a) Raports to i.ruzecr ur assistawnt dipructor,
(v) Primary rosrorna.bilitios.

(i) Directs anl .asists in the procurumant of Autoe
motive parie aad all aatorial rolatod to repaiy
and scrvic: =hop;

(11) Negotintes aruuar motor fuul, lubricants ~nd
anti-frocae contracts.

(6) Othur ruspons. biii'lss:

(i) Expoelit 6 tarte and matorials of proper quality
at proper price for nocded dslivery;

(41) HMairtains g2.d relitionship with suppliors;

receivor solermon and in gonoral stays ~bruast

of currcrt pri~va, and new ond improvud products.
WMk basic Supurviccry perdonael, scerotorics and clorical holp are noodod %o
dandle corrospord:nc,, rucords, filing, rcports and so on, Tho size of tho
sdrvico shop will doturai. th: auaber of personnel. As an examply, if tho
80rvicy shop is rurponcinl: fo= o floct of 500 powur units plus treilore, it may
bo wisu to have 2 .ire uncinse:r andfor a maintenance Jnginver. Their dutics
arei

ZTire ongincer
(a) Reporte .5 dire:tor,
(b) Primary rosponsibili’ies:

(1)  Conaust: 2:iv10al and oxhaustive invesiigation to
ffsev peoa s ar’ wothods for tire maintonancy
end the roirtononce of an accuptable tire cost;

M

(12) coniros dishiracicnt of tires for rucap and ro-
quisiiicas aew vives from purchasing agunt,

(c) Othaor rosponcibili’ics
(1) Suporsicoe the centecl of all tire records;

(11) Aljvsta ard gsrans tires vith manufacturors and
recapporss

(141) Approves all invoicus relative to tire oxponsy
ard haadles all corruspendenco relative to tires,
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daintenance nzigour
(2) Ruporta t5 dirvetor,
(b) Primary rosponeitilitiveg

(1) Porfirms "ssigznmunts withia thy shop 1o aagnunt his
training with practionl knowlodgy aad th. skills
nd ~ttitudus RJC.88°Fy for an offici.at and pro=
ductive apl I ey

(11) Devulops procodurue wnd practicus to uxpudite
muchanical | .bs,

(e) Oth.r rosponsibiliti_g;

(1) R.commonds dusign of Lquipment, both ~utomotive
nd shop, for maximum 1if. nd officiuncy;

(ii) Works out dutails -ad Sup.rvisus ny modificatiom
to rwtumotive and shop ~guipment;

{iii) Pirfoms ~ny dutios ' nss)l mod by the direstor,

17. Bpually important -s mancrumint wnd supurvision ap. th. productivy porscama)
in the ropair shop. A ruprir shop without skill and m.chanicnl knowloudge will
™ader no gront survice to thy public or the wmur, Hochamioal rupairs would
roquire Cxcossive time and “Xpun3 . with incxperionced preonn:l. Pailurse as

a result of faulty Fupairs would b. uxuussive, In short, th, shop must have a
Buchanic thrt knows whot h. is doinge,

18, Thore ~ro diff.pent lovals or er-dos of mochwnic~l work in any shop, .ach
onu justifyin: - diffuront pot. f py bas.d 'n knovledg: and skill roquirud,
Unl.ss the repair shoup ig sxtromely large in vilume of nuchanical work, thur.
v vury fuw phasus .f the 2puration thet c~p bo vrgnniged on an Ass.mbly liny
basis. For th, mogt Prrt, the day to dry Jobs roquir. - muchanie t, tky n
unit of oquipmont and mou NuCues Iy rupairs. Thuse r.pairs will most likoly
bo difforunt n aeh unit ~nd will not fall into <nough of ~ pnat:pn to “rrant
an ~ssumbly lin. ~pproach,

19. Pollowin- ~p brsic rupaip shop roquinmunts for productive pursonndls

glm ‘ much-njc

This is th. most skill.g mu and if he is truly cl-ss Ly Be cnn
do any jot in the shop.  How.ver, he 27y by class 4 along spucifie
linues such - tunc-up, r build, verhaul, tody ~nd fonder ute,

T™h. cl~ss A m.chrnie is th. backbon. nd strength of any ropair
shop, ith his knowl.dg. ~nd skill, he c¢-n diagnos. troubl.,

mako roprirs wnd restopo the Squipacat t5 s.rvice, whil. a luss
skilloi muchanic only ~ttumpts t> find the troudble, Class 4

Jodbe includ., but ~p. not liaitod to the followings
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(1) Bobuild and overha.l (botr ma)or and minor);

(2) Mgine tuns-up including dqymamometsr testing (if shop
le ariipped with sme)y

(3) Prame siraisntening and alirmment
(8) Body 14 fendor ropaie;

(5) Paint. .g;

(6) Woliin-

gim & ﬂ? fiaﬁ I

Wnile tric ~1liss meshanic say do all the jobe of class A, Rz ig of
l2dner 3kil) and requires ~losar aupervision  He ig 1. the liarne
Ing 3tar, oroming a :lasm 4 mochani~ Hiz oreat st val.c iy in
&3neral » rvico and ropatr work and replacine taf. tive somponents
With rebiilt or new “omponentes  He is a val v bl2 machanio wd his
truc worth ehould not be oweplooked. Depending m the variety of
Jobs d4or ir = ghop, ko Ay constitite betier tha. 50 per cent of
the laoiap fapee.

™is o ~banic is used primarily to ohange 5ij}, change filters,
lubricat  shaseis, service batterics, tire saintenance and repaire,
and otior pritine itame not rogiiring great skill.

Doee gen.ral claan-ap work around the shop. Empties tregh cane.
Wash:s parts.

Parts marn
Thie man mist have the knowlodee to receive, store and issio parts
'O me~honic. Should be able o mamo hecesgary roord of all hig
transactiona as thay offaot the procurement and disparsement of
parts.  Requimed to have limit.d HTiipment and ropair knowlodge

Sashor
This person is cngaged in the olcaning of aitamotive oquipment
both by washing and steam cloan: -,

20. A maint .non~> oremnization will only be as stroag as thoe persommsl ompl oyed
to operate 1t Ther:fare, proper selention of pereomnel and 1 clear progressivc
training orosraec, correctly adeinist -red, is not omly desirable but sandatory
in the administration of .he organization.
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21. Nothinz is more important than haviag the right people 10 40 the Job,
There 1s no harder task than that of salectiag these people. The unknown and
the chansing characteristizs of poople 18 somethin- that -anmot aluays be
Focognised, suspected or dealt ‘ith. Thare lg no foolproof way to amploy
peopl., and to gure of having the rizht people for thas Jot. There is no way to
accuarztely predict now the perron amployad will turm oyt Howevar, thare are
precautions that c-n Le taken, investigations conducted, testinz done and
appraisais made to help :liminat: the marginil to poor applicant in such critie
cal areas as Nysical haalth, menta] haalth, ~0ility, general character and
iategrity. The time and effort spent to sslect the people to fill tha jobe in
& repair shop «ill return high dividends, Th-re {3 nu substitute for a complete
and thorough investigation of svery aipplicant,

22, ™ method of Procuring maintanance personnel would, of necassity, vary
with the dugres of development of the autumotive industry in the area. Onu
would not expect to find ARy desree of sxperience in a country that has no
Andustry. In such a case, the sbviously undesirable applicants would be slimfe
Bated. The new mechraic emplayee should be exposed to the automotive equip=
ment; his interest watchod and “pPpraised very carefully. Besic:lly, if a
person is mechanically inclined, oducated snough to understand lngtructions,
“nd is willings ¢ 1pply himself, he car be trained to be a maintenance repaipre
san,

2}e The first stop in th, pProcurement of porsonnel is the bagic application

for smployment., ‘anex | Z1ves . sxampic of such an application fom. It nay
be simplified, altered or anlarged to meet the given cat of conditions in an
area. Primarily, vith *he appiication ona triss to leam everything possible
about the applicant, ™. application must Le fol]owoed w“ith interviews,

reference :hocis atc. in order to make 1t as complets -a possible. Therefore,
the history of thia Applicant up tc tho present is lnvesti rated, and with all
these facts 1t onn be determined whethar Y fits int. the future of tas organisa~
timm,

24. Waile it is not absolutaly :ssential for - sechanic to be able to pread and
vrite, becaus: thaere are too 2any wod ones that caanot do either, the literate
sechanic will find his YAy ®uch sasier with today's more sophisticated sngines,
tranemissions, s]:cteica) aystoms atc., and with the rapidly changing eJuipment
and camponents., He must ba abls o us3 servioce rad repair sanuals, read
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sicremeteors, set tolerances and so on, The illiterate prospect can be taught,
but it is time consuming and ha does not learn new concepta very fast. It is
desirable for a mechani~ to have »t least a hiil. school education.

25. There are various kinds of tests that zan be given Job applicante to

develop varic information, These tesis ire not all conclusive and should only
be usad a8 a guideline and Lo cs.abllisn o uora with experie.ce., Some recomsended
tests aro:

(a) Test No. 1 (waim-up test) - supplier - Aptituds Test Sarvice,
Jwarthmore, Pennsylvania,

(b) Percejtual Spesd . avpplier - Industrial Relations Conter,
University of Chicago, 1225 last 60th Streot, Chicago,
Illinois.

(o) Traffic and Jriving Kaowlodge - supplier - Institut) of
Public Safaty, Pennsvlvania State College, State College,
Paansylvania,

(4) Machanic’s Job Knovledse Tost.

26, It is this last test that is particularly impostant. Annex 2, consisting
of 92 multiple choice mechanical questions, will very quickly toll whether the
applicant has ever been cxposad tc the mechanical side of automotive equipment,
T™he total =core made on the test is no* as imhortant as the type of questions
that are answered right or wrong. From this test it is sasy to judge the
applicant’s knowlsdre and exporiance on pet=ol or dicsel angines, clectricity,
alr svetems, shop tools and 30 on. Tha test miestions could bo grouped under
the various mechanical claasifications and only the quistions pertaining to the
typs of wo~k to be parformed he ~iven to tho s~pplicant, ia wny case, n dis-
cussion of the questions wissed with ihe applicant can be very fruitful, It is
alvays poesible on a multiple choice teai for the applicant to sueee and make a
respectabla score. Thieg teet should be treatad in a confidential manner. If

sllowad t> become public. it will very quickly become usolass.

21. Physica) examination is of grsat importanco in the employment of mechanics.
Annex ) gives an exampla of a health questionnaire =nd annex 4 of a physical
sxaminstion, Thame can be modified to suit local sonditicnc. With the lifting,
strailning <tc. required of a mechanic, it is most important to have an X-ray of
the spinc and lower ba-.. su be sure there is no congenital defeot or previous

injary.
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111, SHOP CONSTRUCTIoW

28. This paper will not attempt to discuse exact details in the design and
buildiny of a repair and service shop, There are too Bany factors effecting
such a project and each shop must, by necessity, be different in order to meet
these variable f-ctors in an efficient manner. I[n other words, shop must de
built to tho Particular specifications of the owner's needs and Circumstances.
It is important to visit existing shops, if possiblae. Many 1deas can be gained
by observing closaly and talking to otheps ¥ith sxperience in order to learm
many things not to do.

29. The location and dasiom of a maintenance facility is almoet as iaportant
to achievin: profit as tho personnel. Mechanics should not be paid for unneceg-
Sary movemont of equipment, trips to the parts room, or wasted motion in other
ways. The nochanic ig 3 production man with a valuable skill and naeds to be
kept on the repair Job usinzt his skill as much as possible. With this in mind,
oareful consideration must be zivon to the traffic pattem. This applies to the
entrance, the exit, and th: movoment inside the shop. It would be impractical
to move equipment in opdor t» bring a particular Job into the shop; to move
oquipment (perhaps underzoing repairs and unmovable) in order to take a
repaired piece of oquipmant out of the shop. Such movements are costly and, with
pProper design, can be eliminated, Al®o, there 1s no 8avings in having the
personnel walk a lon~ distancs in order to get a it for the shop. Parking
&rea should ho convenient and readily accessibla,

3O. There are many "do's” and “don'ts" 1n tha buildinz ¢ » repair and sorvio)
#hop. Listod hylow ars» a forr with a bpiaf discussion of :ach:

(a) Loc2to and desim for mowvdh. In today's sxpandin; ec
and changing dimangions of 2quipmont, it is sasy to out grow
a shop in a faw y.ars  op this rreson, aach componant of the
buildin~s sho:ld L. located cad dusimed s> 1t can ba sesily
axpandad with minimun intarruption of th: xisting traffic
pettom and dperetion Today ‘s prafabricat.d steul buildings
lend thomszlvss vary readily to quic. _conomical JXpansion.
Mere can vs no ixpansion if - bullding i1s “rowded 1ato the
corner of the PTop2rty or against a aatural barrier

(v) Incorporate good light, both artificial and naturs)]. Siy-
lights in the roof wil) Save on elasctricity.
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(¢) If location is in a ragion whero heat is required, dosim for
the maximum. Cive consideration to the many times the doors
wvill be opened. Insulat: fully. 1If possible, locate so the
prevailing wint:r winde wili not directly hit a large door.

(4) Floors siould Lo of reinforcud concrete with thickness to
oarry tho load. Thay chroid va ~roothly finigshed nnd be
specially treatad for nardiess. Otherwiss, with yeors of
service they will © <ra ~li;pad ~nd rcoagh, creatin: a
problom tc clean and t5 roll such shop tools 1s floor Jjacks,
transmisaion jacks and sreopers.

(I) Tntrance nd exit dcors should be of top quality 28 thay
will be openad and closed many times. ‘u*omotive equipment
ohanges, so doors an.uld be m.de wido and high. Ovarhoad
doors, clectric moiur driven, are highly desirable for case
ef operation and spued, Tnesc can aloo be controlled with
sutomatic, actustiny dwiccs rnd timers o that the operator
of tha 2quipment does nat have to leave the drivar's soat.
In addition to tho time savings and oonvenience, such cone
trollsd doors also suv: hoat Yy zlosing themsclves instead
of waiting until som>on: finds time to close them. OJuch
doors should have haavy ~uards spacad 8lightly narrowcr than
$he door opening, to protsct them from dama=o they might
Peceiva from moving equipment. ' ¢ood guard can be made with
6 inch staoel pipe imbedded in concrete and fillod with
oonorcte,

(ﬂ Roof vents will add %o insidc comfort in hot weather.

(g) Ary noimy areas should .o locaivad awsy from parts room,
offices and other sections wh ra cxcassive noiac would
Sreate tomsion and retaud production. If dynamometor is
ugad, partiticn it ff in sxtreme zsrea of shop and soundproof
a8 such as rracti-al,

(5) Exhaust removal systeus sa;e a naceesity. Thuees may be over-
hoad systme ~r w'-=M = - ~umg it 15 designed with the
capacity to do tha jut,

(i) Desim for cleaniiness. shope accumulato dirt by thoir very
nature. Locats continuous drains in the floor, cover thom
vith removabl: sractineg and glopo the floor towards them.
™is will take crr: of ary watow situation and will also allow
the floors to be scoubbod and hosed of £ Build the intariee
wvalls of a material tnat will allow tham to be scrubbed down
with a brush and datergen.. Dosign the drains large enough
to B> cleanad w'th n shovel., Clewnliness is an important
phase of any mainteuance shop.

(j) Ceiling height of slcyp 's important ir trailer equipment is
to be maintained. He!szit should be sufficient to allow
Beckanic tc stand un top of truilar for inspoction and repair
without interference frar structural objects. Height also
lends to comfort in hot weather,
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J1. Thers are manyy desiens that can ba included in shop plans whioh will allow
& bettar mechanical job to ba compl:tad fastor. Listod below ars a faws

(a) Hydranlic floor lifts for “oth smpty snd load.d vohirlas will
' expedit. numarous maint vnance jobs  Thesc jnb3 include ongine
fram. overhaul, ~luteh r:placaoment, tip: chanve, braxzc repairs
atc. In addition t- allovine a meshanic to work at a convinient
hoisht, thuy algy -ivo oppurtunity for buttap ingpection.

(b) Pits in tho floor for lnsp:ation, Teaging and chan=ing »il ape
8 orcat advantar. and 2xpadite th: job Pita should hav, r00d
lizhting and also 1 mithod to drain used o1l iato an undorsround
storaze tank ocutsid: of tns buildin~

() Ovarhced trav:lline joists con ho 1tilizsd for many jobs and can
$:rve 3averal hays in tho 8hop A hoist can b, inatallad on a
travellin~ monorail sy3tem ~nd scrve a sreatur araa,

(a) Desim a dock or ramp for loading and unloadin: parts conveniasnt
to the parts room

(i) A contral systom for oil, ~riaa3:, air aad wAtar, properly locatad,
will assure all thoge very important itome Of boing ot a mechanio‘’s
fingortips when h: naeds thom Storase ~an ba in anderrround
tanks vhich allows volum: purchaszs. Chassis 7r:as: can be in
55 gallon drums whish can he locatad in a central pusp room. Th)
material ~an be piped to all shop rreas and diqp:nsad through
automatic hus: rels |jcated overhead, and metsrin: noszlas, Ir
this method 1s chogen, the hoss and nozzles are always off the
floor. The ajr 8upply ehould he Litained from nor.: than onmy
comprossor.  This will allow tho volume t5 b, increasad by the
simpls addition of another compr2ssor and also asgure a sipply
of air when 5 COMPri88or has & maechanical failare. If air pe-
quiroments call for » 2 hp compressor, 1t 1s hatter to install
two 10 hn compressors eonomy ia achievad bacaus: there is g
point in comprassor ratings whopr: tha PT1CC sreatly increases and
th *vo ~ompressors wili cost less than one "he central aip
systen 1130 leads itselfl to pur=in - of the moistrs from the COom-
pross :d air This moisture 1a vary datrimental to air toolg.

(f) If dispensiar of items in (o) above 18 not put 14 ovirhasd reels,
it can be duoi o with wall sutlets. There 3hould be Inouth out-
1ete, and machonics should 0ot move very far for such itoms.
llectric valdiar outlats and Tanaral servisae electric outlets
should bL> numorous and properly located,

(g) If tha rebuildin> of trailer 2quipmant is t> be donu in the shop,
the alimmrt and straishtoniar nroblem can he 2xpedited by a
system of ‘ic-down rin-g lmbedded 1n the concrate floor The ringe
can be ti:d t> imbodded strictiral stesl! and spaced 8> as to sarve
main frares and subframes Murther advantases are availabl: vy
installiny wells spaced Jutside a frame member into which 7 inch
%o 10 inch staas] vrv beams can be dropped for pushing or pulline
with hyiraulic tools, Tho w2lle on on: side of the system should
be ticc to th> walls on the other side by strictural members im-
bedded in th: concrots. Yith tlas 8:t-up, thur: is sufficient
stronsth to withstand any straishteniany job,
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32. It is difficult to determine the size a maintenance facility should be,
T™he sise of the automotive equipment to bde repaired and sorviced, plus the
anticipated voluma, ar: the basic factors with which to work. It should be conm
sidered that automotive squipment changes and generally i.acreases in size. Por
shop size planning, it 1s a 2004 ruie oo consider .l automotive equipmant
higher, wider and longer thon it  ctuully is. This practic: will eliminate
possible errors and also mako the shop functioaal in ths futuire. Space for
the vehicl: 1ts:s1f 13 not onough, the fact muet be over present in planning,
that a mechanic must work on, around and undsr tha euipment. The mechanic
should have a work bench with mounted vice near his vork area, aa well as a
Srash can. s muat have room to pall who:ls from the vohicle with 1 wheel
dolly, and he must bo able «fois portable squimment such as transmission jaak
and floor jack around the aTuipment, Thu work bay or area iteslf must bs large
amough for quick entrance =nd 3xit of the aquipment. [t is not economioal to
have to do a lot of pulling and backing in order to park i vehiclas in a1 repair
aFes. As an example, calculate the time involved over a XS-year period if
each piecs of equipment has tu be pulled up or backed up one additiomal time
in order to gnin sntrance and axit from a repair area. Such waate of time and
motion can be sliminated with curoful plaaning., There is alsd a safety factor
ia the number of times >juipment has to %e moved. This is #spacially true in
maintenance facilities handling higt vrlume.

3). Another important factor to comsider if the shop is to sarvice and repair
& large floaet of reascnably atondardized equipment is the stocking of small,
relativel; inexepensive, fast-movia~ parts within the work area. This compli-
ments the theory that you wail ‘he mochanic waing his skill on the vehicls and
80t vasting timc walking tc tle partz department for a five-cent item. Por
exampie, bolts, nuts, wash:rs, fil .r cartridges, light bulbs, electric temmi~
Bals etc. can be stocked in the mecharic'= work area; he can make hisz owm
selection with littls movemant os isat simo. It is truc that this set-up
will cuuse some loss of asaterial 8o stocked, but the loss will not exceed the
@i by koeping the mochanic or hie assignad job. The paris department can
keep the area stocked with matcrial from the main parts room. Such a planned
programme of storing these small itoms domands parts bin space in the work
area and must be considered in datermining the sise of the area.
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34. The size of a repair and service area for a typical commercial power unit
of today should be conciderea., For example, a three-axle tractor is 96" wide
and 20' long. The approach to planning this area can take many different
eourses. The most functionnl today would be a reactangular building with a door
in one er.a or both gnde. The buildi.ie should be ' ride with A 12¢ wide door.
The minimun mount of working space un sach side of the cractor should be 4!
Which gives ~ 160 ,ig. 32'vice bay., The building has a -ommon driveway dowm
the middle vhich can feed 2quipment into service bays on cach side, This
driveway should remain open to traffic it all times and lend its2lf to quick,
eaky entrance and axit of equipment, The parking within the service bay can
be angular or perpendicular, Both rave their ndvanta.ree and disadvantages. The
angular parkin: is saster to anin entrance, but will net one lass service bay
thus requiring » longer building for tre same number of 16' wide bays. The
parpendicular parking is not ae Jorivenient and may require a wider building in
ordsr to sliminate on> pull-up or back-up op both, Ho ‘aver, it does sive less
wasted spa.e on the endas of the luilding. Vehicles should not be parked clogap
than €' from the wall, This gives sufficient Space along the wall for werk
benches, trash CAns, small parts bina, and mechanc movement., If money is no
item, the inter_op comion driveway can be eliminated end a door installed for
sach service bay., This MaKkes 1 very ~onvenient sntrance, but overhead elactrio
motor driven loors ape 2xpensive and have thep miintenance probleme and heat
losses. [f 1 service PLt 91 pits is 1ncluded in this facility, it should have
its cwn entranoce door, Vohicles must APProach or extt a pit in & straight
ahead pogition,

¥5. There ar varistione ¢, g>ig tyne of power equipment 8:7vice and repair
AFea, such ae, parts room and offises can be located it the ead of the building
or in thw centre. Centre location r.ves less walking: howewver, if she facility
becames a compler with 4 fferent vings, the end location becomes the centre and
piroves to bo the mogt convenient for all winge. 3uch a complexr takes n the
shape of a crogs .ith parts room and offices in the convenient centre locatiom,
™ae cree concipt leonde itself well to expansion. Amnex 5 illustrates a cress
design 7or o first-floor plan.
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36. To service todayis very popular tractor and semitrailer hooked-in combina-
tion it must be considered that the rigs are usually designed as lons as the

law allows. 3ome operators arc still operating at 50' over-all longth, while
some are pulling double triilers at 65' over-all lensthe  The most functionnl
service and repair area for combina’ions should hav. pull through bays with an
entrance door and z.1 oxit door [4 is not practical to plcan on backing these
riga. The bays should be A miiinum of 30° long to allow free passage and
working room on each end. The widih of the combination is 8', Thu mechanic
neods a minimum ot 4 on easck gsice. It ia convenicnt to store fast moving
parts, tires, portat! . touls, welders, worl bencies, postable work platforms

for repair jobs, on top. “"his makes the bay width about 22!, The height should
be approximately 20% .¢ a neclgric can work on top of the trailer without inter-

ference from fixed objact:,

37. There must alno ba a repair area pruvided for the major repair of trailers.
This area can usunlly includ: space for rccident repair of poucr oquipment and
a paint booth or an enclosed ares for painting. A pull through repair bay is
oonvenient. Howaver, the .raffic flou ig usually not heavy in such an area so
& back-in bay is ucceptoble. One concept that has provan satisfactory is to
back in from each eide with ercurh bay length to pemmit working space behind
each unit, plvs v.orase of gmall paris, tirash cany ote. If 40' = 45' trailers
are .o be worked on, 21 ideal l2avth is 140' for the back to  back concept.
T™is givee room ro- ionger traileus, Bay widin should be 7iven careful cone
sideration as it i timo b ving ard convenient to gtore jtems such as flooring,
piywood, lengths of ‘ron and . ee! ... ba*wcan bay-, If svorapge of those
itens is tH be in (1is ares  thew, *'11. has to be workinz ~pnce to allow fop

scaffolding and repai m:n movewsi... Hecormenlad bay width is 22t - 247,

». T™orcugh plarnning sue* prec iy any typa ol shop construction. Too many

builders rush throug® the -~rolininaries which they lat.r regret. A shop must
be functional, immedizie re.ds svvuld ba analysed very curefully remembering
long range needs. The irro-tert things must be considered regardless of cost,
Baving is ir the long renge, 1ot in .onetructicn cost cutting. Just ten
sinutes off each job over a perioa of yaars will smount to a considerabla
saving.
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IV. TRAINING PERSGNNTL

39. The training of porsonnel is &8 important as any other phase of the opera-
tion., /in ilmproperly trainaed employee is a potential problem. His inadequate
trainin; may ma%o hinm feel discontent and he might resign. If he does not
resicn, he mny be discharged for not do g an effective job., Tied in very
closely with .. training prosramme 15 Lhe “ver important subject of morale, It
Ray b2 nossible to emplcy =n outstanding person, however, if immediate concern
is not given to making him fo3l ranted nd a necded part of the organization,
hig interest il] subside.  very »ffopt wust be made to know this parson; his
first namc, hig interests ana hig family. His ability must bo determined and

Pecognized, as the dirertep 18 trying to make tho best use of this employea's

ability. He nmuct be publ.icly praized and privately disciplined.  He must ba
told about hiz progress or lack of progrees, and must continually have the

right incentives ;in front of him,

4. Training can tage Auny difrerent diroctions ang be given many different
treatments, ach malnverance organizational 8et~up will demand varied starting
points, varicd nethods, and will try to arrive at varioed gcals. People are
different by naturc so Programmes tc train them must be differont. I{ has boen
stated beforc tint anyone rith mechanical aptitude und ability and 2 desire to
learn can be troinced. If the empioyce 1ns these assets, the fault is tho

directoris. if he dous not hrcome un axecellant machanic,

4l. Ir the uiteq S¢nics of imerica and othar countries, various courses in
mechanical subjacts ar: offerec, o M of these are found in industrial technji-
cal schools and some in pi1vately owned and operated achools. The; are all
€ood for basic “raining, and reobibly gooas fap as 1t is possible to go with o
text book and - blackboard, They offar evzallant training on componants such
as fuel systom., elactirical sycteus, cngiacs, transmissiona, However, it has !
been pProven th:t thig eraining must bo “upplcnentad very strongly with experi-
®oe on the vehicl: 1tealf. it heg never bean fully explained why an individual

who excellad 1, mechanical courgen ana obtained excallent exparience and not/-
ledge on the Lrintenance anc rapair of sutomotive components in the laboratory
and classroom, cannot “ake 2 chaseis with all components agsembled and make it
mn.  Putting i+ s5imply, 2 cext boog and . blackboapd “xplaining repuirs on 3

wnit of automotiva aTulpment is rot mough. [t taxas experince on the
vehicle itselr, Tt takes trial and error, and it takos 3 lot of work %o find
the answer to , problam to maie the repair, and then to romember what wag Just
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learned and be able to recognizc it the next time it occurs. Why would a
mechanic who had many hours on text books and test stands learning a twolve-
volt 2lectrical system have trouble detecting the cause of light trouble on a
tractor hooked-in combinatioa to A semi-trailer? It happens; and proves tha
point that actual zxperience on the vehicle itself 15 n:ccessary. One lcarns

by doing with proper instruction and zorrection. .

42. A few times in th: automotive repair aad sarvice business there is a rare
individual who is gifted with everything needed to make repairs. There are not
many of them; but when he is found he is a mechanic who ig a Jjoy to havse and to
watch. He will be amazing ~ith his accomplishments. H: wil' have that "sixth
sense™ to ualk up to a2 unit of cquipment, listen to 1t, smell 1t, feel its
vibrations and diagnose the irouble almost imm:diately. (I once thought these
rare, valuabl: individuals were only torn, but now I feel that some of them
through uard work and training make thomselves the desirable cxpert they are.)

These oxperts are 2asy to recozniz: and worth three of the averags mechanics.

43. Approximately four years are nocessary and needed to train a person with
the basic qualificntions mentioned to be ~ class A mechanic, This does not
mean four yaurs to be 3 specinlist on ongine rebuild, transmission rebuild or
any specific component. It means four yaars of(training to be able to survice
and repair the total unit. It also does not mean four yecars of simply working
on automotive oquipment with no planied pro-remmc of training, If ther:e 1s no
planned training, the very naturc of a maintenance repair shop will often find
the same mechanic doing the same job day after day. This happens bocause it is
the casy way. Hc has learncd the one pirticular job and it is casier to continus
to give him all of them than to take time and offort to train him. This
approach ie not fair to thc individual or the company. The individual could
get eliminated b technological changes in thc industry and all chance of
advancement can e destroyed. The company can loose th:e services of one who
sight have be:n a valuabla class 4 mechanic. 3y not having a fully trained
man available, vacancies cannot bo satisfactorily filled and substandard

repairs result. The truly valuable mechanic is th: one who can do anything.

44. The industry refere to a mechanic who is liarning nas an apprentice.
Because hu spends four yoars belng trained, nc should bz as young as possible
but etill mature. (To train an 2lderly omployce may mcan ho would retire after

& few ycars of service). This is not discriminating against the elderly. It
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is simple economics. It takes time and Roney to train people and tha iavest-
sent is sisadble once thay ars trained, Pull compensation cannot be reaped froa
an eaployss whil» he is baing trained, 5o ho must wopk for the shop for as sany
yoars as poesitle after ho becomes a valuable, skillad memter of the organisza~
tion in order to reclaim the investaunt with dividinds. In annex 6 ape recommen~
ded toprenticeship courses,

45. [ good apprentice training programms should romipe 8,000 to 7,000 houre.,
With the ninatcen sampla work processcs given in znnex ¢, such a programme can
be outlined tu fit the nexd of the maintenance orzanization. Thase suggestions
oan bo altered, rearranzed or tailored in Ay maaner to fit the repair and
®aintenance rxjuiroments,  Sope 1tems would not ba applicable to the equipment
to be maintiined whil other items might noca to be ingertod, The important
thing is to have » planned programme and stick with it, roeviow it regularly and
changes it if naoded. Such classifications as painting or body and panel beatep
arc 8,000 hours work processes within thomselves, and very little of the othepr
requirements aro related or ngeded.

46. It is not wise to put mora apprentices in a shop than can be absorbad upon
completion of apprenticechip, Also, proper supervision and training cannot be
glven if there are too many apprenticcs. The apprentice should receive a pro-
gressive increasc in hig 2ariings as he completes phases of hig courge., The
first increass could bhe after the first 500 hours and be graduated baged on total

hours completed until he is accentad ag o mechanic nt tho going muchanic rate,

47. Vith the aprrenticeship courss, cach apprentice should bo required to une
roll in and ~ttond regularly approved ~-e88¢8 of related instruction at laeast
150 hours per yoory not to axceed 600 hours in four years. Thcse classce should
bo attonded at night or othcr tim.g than regular work hours, An organization
might fuel that this i1 too demanding, but it should b. remembered that it is
not only trying to proviaz skill for the future in its shop, but also the
individual is being trained for hisg lifx's work., He is gaining an occupation

that will afrord him ~nd his family a better than av:rege standard of living,

The apprentice owes something to the organization other than just mcoting the
hourly requirements on the job,
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48. T bust classos are thos: conducted on the premis:s rith supervisors
acting as instructors. Howover, instructors can be vngaged from companiuva
sanufacturing vshiclus or components., Thes. instrictors ~ro wsually spoci-liste
in thuir particular fi:ld wnd can rive instruction of creat valuc. 7 cluger
ralationship botweon mochanic and stporviso: 1s formed 1f supurvision 18 us.od
extonsively 1n an appr:a:ntic: prozrom:. In fact, upervisors giin jot know=

lodgo and nany uscful suggastions to 4asist thom in theur daily duties.

49. Soms suggostod relntod classroom scssions arot
Wiring and ignition di~rgrams +ith emphasis on schumatiocs}
Pundamontal hydraulics and OH Lawg
Elemantary blusprint roadin -
Pundamontals of mnthemotics;
Precision mcasuruments;
Powor transmissions;

Thoory and scionce of such itums as trensmissions, clutches, steariag
carburation etc.;

Businues managumont;
S8afoty courscs;

Labour probloms,

50. A writtun tost should be givum upon complation of .ach iastruction sussion
and 2 record made of the score attained. Also, it is highly important that o
record b: mointainod of oach appruntice's hours compl tud in specific work proe-
cassc3 and the total hours in the ~ppronticuship cours:. Thur. cn bo &
tendency, duc to the work lond, to luave an apprentic. on 4 particular phase of
his training ~fter he has compl:t.d th. requir:d hours. This should not be
done, as it croatys doubt of his progruss. You may »ant him to repuat a work
process bocaus.: he has not wasterad 1t, or prolong it . number of hours, but
this should b. discusscd and agreced to with the appruntice so that ho knows
uoxactly whers he stands and whure he fail:d to Tualify.

51. Therc ~re many highly useful training aids that cnn be used for approntico=
shipe training or upgrading :stablishud mechanics. Manufacturers of oquipment
and componunts offcr training classcs both on ~nd off th.: prumisus. Hany have
wobile units fully oqui ped that will visit and conduct classus. Thusc nre
highly succusaful beceusc thsy often have drawings, picturvs, slid.s, suctioned
parts and components that can bo disassumbled and assemblod under instruction,
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ill mfmtvaén offr scrvion sanuals, robuild manuals, service bullating
etc., Wik are alwys aseful in a training scssion. Today'e films and slidue
Are oxzollont -nd can b spowm anytime on porta%) . sqiipment.  Thea. hava boon
swoceosefil during lansh PIri™ag or P 8t peri-«da Corr.apondonc : or home study
Cours.® ar  cwvailabl oLl widally ~an b duvilopod g sy de=ired apos of
training In thooo, prunt 4 matopy ) aad Arwinse ar. f.opnighod and writt.n
$oots rouir @ Thes. hav Loon guco saful with th  muchanio raying the full

o

soet, or boiue oofunded - POrtaom op 211 of th. ~ogt if the Couree 1s completud,

Onu such 2.rvice ng thia is [Intipstate Trminine Survane, Portland, Orcgon

52. Mhen o prot]l m v . iopt wmd 1n vt ially solved, ono of thy most ugeful
and eimpl. trodning 1ids is ty fpaw ‘0v work bonch, lay out 11 the parts and
call uveryon togthor., Thiy wilj nermelly take only a4 fiw minut.s but tho
problom nnd tho golutior can b tnorougtly explain.d and tllustratod with the
parts. Lot th m_chaaic whe found th. troubl, 4o the t2lking. Thisg brings his
intd the training nd g vos Rim n suns of prido.  If this is not donc, the
next nmochanic wha ming into the same protlum 1 wook lat.r moy spond twice the
time trying to golve s, Communicatinn ig difficult ~nd important, -nd it is
highly desirabl. thet VVery mechanic beogivon the bonofit of _ny and al! golue

tions to miint.nan~_ nd sorvice problome or time 23:ving methods g proceduras,

53. It cannct ¢ Woepeomphosizod thot on-tni~-job traianing, means luarning by
doing. Thu truine. should not merily watsh th. skill .4 moshanic and hand him
tools. Th. ~ppronti-. Wlll of ~ours., n.od aseigtane. “nd instruction on many -
meintonnnee proc_dur.s wid problume. This kind °f assistance must be given
vither by sipervision Or 7 oskilled mochanic but 1ot the  pprontisc do the job.
His rat: and dozre °f liarning will b ~eccluratud if he dols the Jebh. Most
of the l.aming nroccss 2f becoming 4 skilloed mcchani congistas of running

into th. protlonm ~nd Pinding the solition.  Ho wmount of talk or otacrving can
offsct the knowlods. obt-incd by doing th Jou with his own hands and tools,

He will mok. mistakcs, som. of thum costly . The trilning vrogsramm. should
Asgur. that h. will learn from his nistaik g aad will not make the same mistako
two times. You will find thot RV troining is cwtor o do and more fruitful,
if the triinee hag boon _xposd to th quipmont or tho component.  Fop cxamply,
if th.: mechrnic hag boon truanad on oson ritops only and the flect 1s awitched to
nlternitors, @ brgios troininge sours. should be given befor: he comus in contact
with an ~lternator. Txtensiv and dutailed trainine should follow after he has
doveloned cnowgh dosipe “nd curiosity,  The aeshanis whc has boon “xposad to the

alturnator and oot som. probloms will have Ay Tucetions to gk,
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4. HNut -ad colt mointunanc. is om the ducreasu, dut th. old framili~r tools
and oquipment w11l b noudod for somc tim.  is lons ns th. nut must b. turmm.d
s~nd th. bolt n ld, tools wili by acodad.  The only chanz. 13 th~t tools must
b. suppl.ment .d rogulnrly in ord.r to ropeir wnd survic. todny's crotic cquipe
m.at. Il.ctronic -~nd haghly spucinliz.d tools ~nd t.st .quipmunt ~r.  osa.nti-~l
to diamnous. pr.cis.ly, ~ceur~t.ly »nd fast. It is not ;0od .nougch to know that
n ongin. hoe a knock or lncks powur, or thot o diffurcnti~l or tr-namission is
noley.

5% Ther: nro gront numburs of special tools ~nd tust quipmont. Tho purchas.
of ruch itums must bo gzov.rnud by volum: to justify thu inv.stscnt. Thu cost
of th. job in ono's own shop v.rsus th. cost in ~n outsid. shop is n factor to
by congidur:d., LAv-il-bility of ~n outsid. shop to do 2 spucinl job or uxcuseiv.
dulay in having th. outsid. shop do th. job -~r. foctorsy but th. varlabilivy
of thu knowl.dy: ~nd sill in on_'s own shop must ~lso b. comsidur.d. Basi-
cally, tools ~r. » prim. requisit..  shop without n.cussary tools is an in=
fficiont shop. ‘ny tool that will do » job bott.r and fretor should be pure

chasod if the volum. in th. shov worrants th. inv_stm.nt.

56. It is stendard in the industrey for -~ m.chenic to supply standard hand tools
up to ¥ driv. siz. and ofton 3/4" siz.. Thus. include ratchuts, sockuts, box
and opun .nd uvr.nchos, hamm.rs, ecrowdriv.rs, oxt.nsions, fl.x drivus, pliors
of all typ.s, punchus, chiscls, s.t scrow wrenches, foolor Znugus, mulsuring
tape, hacksaw otc. This t-k.s c-r. of ~ lot of h~nd tools -~nd oft.n 2 m:chanie
has 2n inv.stm.nt of 037 1,200 to US. 1,500. r ~» rul., m.chonics t~k. pridu
in good tools wnd will tok. carc of thum., Thuy . usually .apur to ndd 2 nuw
tool to thoir colluction. Thuy knc/ that the prop.r tool may savu an hour of
struggling and got th. job don. in fiv. minut.s.

57. 8peci~l tools and .quipment ar. usu~lly furnishod by th. company aad
suppli.d from - tool room or th. p rts room. Oft.n ~ m.chanic must b. cone
vinced of 1 n.w tool's worth. “Vv.n ~fi.r sup.rvisors nnd m.chanics d.cid. that
the tool is noidod, it will still hav. to %, sold. ! n.w tool in th. shop oftun
gnthers dust ~ft.r th. first f.w deys. Th. a.ch-nic will say i1t tax.s too lomg
to hook it up, or th. jub could b. don. f~st.r th. old +y. Thus. st t.emts

are corr.ct th. first f.w tis. s th. n.v tool is us.d, out 7ith trauiasing ~nd praoe
tics it will do ~ buttur job, f2st.r. PF.chonics do mot acc.pt changus .~aily.
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53. ‘Aamux T -ivia m list of tocle nad ehop cquipmias that nay bo s.ouserry in
A Foprdr and sorvic: shop. This is not n.o.emnPrily ~ mlets: 1iat noy ap.
tha. it ma -1} Noe.se Xy ~nd should b purchos.d4 b.for. A n.w shop opuns its
doors, Th typ. f .ork oorform.d “nd vol o, will dict-g. th. tools ad STul P
m.at to purchrg., It is ¢t tt.p conomictlly t© find th. a..d for h tool ~nd
thin ank. th. purch-a. than to m-k . tn_ purchia. ‘nd a.v ¢ find ~ n..d. 1 inje
W noude for tacs. i1t .me will Pt Tt anvostauat.

59 UVithout - douit how v r, th day will sm whun -utomotiv. squipm.nt ie
built hermoss.a vith o st ndepd 3oAR.X10n to b plugrid into a computor which
will rindor - tobul~tod sh. .t shoving 11l malfunctions, parts n..d.d +nd 34 jugte
®unts roquip.ad ¥en ft.r this progr.es, th. muchanic rad his tools will

still L. n. d_4.

60. lnint.ncsc. proc.dur.s nd sch.dules will vary with the typy of quipnuat,
elimat., mil.e opurat.d por aomth, type of turmmia, Spuuds, lo-ds and reoad
conditions, [t ia “lwgs nucoss ry that maintonancy procudur.s ad sch.dulve
b tailorud to the dumands *nd conditions of th. op.r-tion, Ofton the dumands
APv not know Lxcupt by Lxporione. nd rocords; procudurie ad schudulus nst b
ot by thum nd support.d with tosting. Primarily, -ayon. charged with tho
responsibility of maintining » fl..t of Automotiv. _Tuipm.ont must rmain
floxible in his thincing ~nd plonnings.  "Mion - chang. is nuudud to correet o
worknues, 1t must ' r.comniz.d nd the choag.s mnd., ‘Mat is don. in th ey
of proc.dur., m.thods -nd Pl aminys on. month should b. look.d ot the noxt semth,
bocrus, they m-y bu rong cad ncud choasing, The vutomotive industry is =
changing industry in its.1f, It dous rot fumish any dull momonte,

61 Iv s atirly Possioly 4o over mo atian s ull 8 uader m int~aa ¢

odddl~cfeth ~ro~d coupe. is b.st. "ith prop .y Proc . dur.s ad sch.dul.s, th.
firet wd most import-nt t sk is 5 sueur. - dollap velul for » dollar spunt.

Not too ma-ny y.-re oy A% s considir.d ood maintiacac, to pull compon.nte
3t 2 et mil s, brs.d on AWFione ., in ordur t cwoid - f-ilur.. "Mil. thie

is n.c.esury "nd wood for “Arevloas seant.anac., aad nf.ty, it is a0t n.c.sserily
raguird on orouad Aquipm.nat. In - fl1..% of O camm.reitl vabicl s purch-god
% th ewm. tim. 2% Por comt 41 -t 150,000 nil.s, 90 th. ducision i» aed. to
pall A dolames wd robuild bofor. thoy fail. It is tru. th. brlame. might




ID/vo.13/4
Pago 27

fail ia the nuxt 25,000 milos but chancas arc good thot many of the -lt.rm~tors
will sxovod 350,000 milus. Parts ond compon.nts arc too costly to wiat. ~ny
ail.s by pullinzy thom for ruobuild on . 3.t schudul.. This i3 nct to 31y that
vt .nginu should be kept in sorvice ~ftur the 21l prussur. drops or = diffor=-
«ntial nllow.d (o continu. in sorvios ftur the slack bueomus _xc.ssive. To
ignoru such obvious signs ~nd w~it for thoe failur. migzht inorcasc the cost of
the overhaul. The low 01l prossurc could ruin th. cronkshaft bofor: the unginu
fails, and the uxoussive slnck in the diffurentinl might coet ~ suizure if
allowod to opurat. until failurc. Th. important thing is to hove the tust
oquipm.nt ~nd the muchanic~l skill 4o dingnos. .-~ch componunt ~nd know whun
maximum mil.~ge has besn obtainud. Aznin, thurs i3 no substitut. for good tust
Jquipmunt and trained, ekill.d pursonncl to agsur: e dollar valuu for a dollapr
spunt,

62. Basically, maintonence is tiod closcly ‘o whnt is purchnsud in thu way of
cquipnont and oomponunts, nnd th. skili nd rusponsibility of thu opurntors
kouping thy lurks of thy vohicl. stoppud, thu nir it druathus clonn; kucping
i propirly lubricated with clown fuel and luaving it alonc e long ns8 thiags
opuraty in » normal fashion. 'thun th. procudur: and schudul. calls far too
many adjusteones thoro is always room for srror and mil.-w2. cwn shortun. For
oxample, 2 sut milengs to acdjust v~lves and injectors on tudny's dios.l .ngino
can cause troublc, Orieinal ~djustmont could hwve bouon bottur than it was after
1 muchanio backusd off and r.-adjustud. If thines ~p. ap.rating in - normcl
fask.on, th: vihicle should b lor't alonc, Such practic.: sav:s many hours of
1sbour ~nd tho vohicl  is bottor of [,

63, Ths huart of ~ meaintunw .. drogoumme in commurcinl vehiclos is the pruvontaw
tive ma‘ntonance (™) phase, As muntionad buofors, th.rv iz no magic frreul~ for
:9tablishing th. milonge figure that ~ v_ohicl: should b. pullud from op.ration
and put in tho sho> foo pruvunt~tive maint.nanc.. Por xwapl., a dius.l trace
Sor that socumulats: 100,000 - 120,000 milus por y.ar has ~ PM schodul. sut nt
10,000 milus with a 5,000 mil: chassias lubricetion. ‘lith todny's gronsca, it is
often accuptabl, to Jliminate th. 5,000 mil. lubric~tion =nd only plan a 10,000

mile mnintun~nc. schudul .. Tud~y's utomatic chasais lubrication systome ~r.
soceptanvl:, ~nd in addition t> furnishing timcly nd zood lurrication, also allow
the tractor to rum~in in survic. and out of the shop. Any dusign, componunt,
prodedurs or schuduling that allows thy vihicl. to stay out of the shop is wull
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worth the timo and mongy to sceure,
shop wnd take it out aga

There is a cost to bring a vohiclc into a

in, wvon though no muchanical work is performcd. ory-

thing connuctod with -~ commereinl vehiele maintoenance programm: should be con-

sidcred and resolved, with the foromost thought being to kocp the vehicle on the

road opurating s~tisfactorily,

64. The work -~nd inspections porformed on Pl schudulus will vary for the same

reasons nnything conncct.ed with mnintonanc. must very.  fs oo orule n PM cheek
sheet is eiven to the mochanic along with th. shop repair order.  Thu regular

repair order will conthin itomg reported wrong by the driver, plus any spocial

maintenance ch.cks th-t currunt conaitions dict~t.., Th. PIl check list ¢ be

arriv.d at in various wrys and ciin accomplish mor. than on. result. The PY

shuct crn by very usceful in training mochanics by callinz their a

points on thc vchicle that regui

ttontion to
s inspuction and car.., It can bo changed to

train the mechonics on o now ~nd diffesent model so thnat they become aware of

differont things io chuck. It cng contain check itums anplicable to the first

year of vchicle operation and bo vxpanded to cover tho

second year os more
things ncced nttontion,

Ls the vehicle rrows older, PM inspoctions should be
changud to moct the mechanical conditions. Tho PM chucks enn also include
difforent itums at difforont milenges.  Thor. arc things to Lo don. at 50,000
mile inspoctions that aro not r.cessarily on the four pruceeding inspections.
65. PV chuol lists should be as bricf ag nossible and still mnin the desired

rosults. Longthy lists require too much reading and mhrking time on the part

Once the mechanic wag traincd in the
coverud, h. should b

of the mechnnic, routing items to be
sxpected to wtomrticrlly cover them wiihout having to

road n check list, As a rul., mechanics do not ear.

for rceading ard writing,
and difficultics may be cncounto

red in gottine them to urite thines for the

record. 1tost shops assign n mechanic a numbor which ho is to us: to mark off
any item he repairs,

-~

He should ~isc oo rcquired to list rnythine he findg

nceding mechonicnl nttontion ~nd mork it ore if he mokes reprirs, Tt is nsceg-

sary that the mochanie performing the mechanical operation put his name on the
work order ~nd th. PM shoot. This identifics faulty jobs to th. individual 80

his mistakos con be called to 2is attentiony ~nd it ~lso ~llous any othor

mechanic thot might be agsigned to the job to know what work has been performed,

—_—_—“

e e e
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A11 PX inspoctions should contain the following:
Chang: oil and oil filturs;
Lubricatc vchicle complot sly;
Check ~11 gear box oil luovels;
Check clutch ~djustment;
Cluan all filturs and rcplace if nocossarys
Check cool~nt luvels
Check and gauge tirces;
Chcck all lishts;
Chock wator level in battorics;
Check and corruct =1l oil, water, fucl and air leakss
Inspoct operation of all instrumonts;
Adjust brakes; .
Chaeck bults - condition and teasiong

Chock cngince for “nocks or unusual noisa.

66. Thesc are basic itums nnd nceussary for long troublu-froo milcs on the
vehicle, Oftun it is practienl to usc a short PM for 10,000 mile inspections
another for 20,000 milc iuspections or morc, and then usce 1 more cxtensive PM
inspuction for onc scheduled inspection. Awmcx 3 is = example of n shop
repair ordcr and Ph inspection list. This form cen tnke on any shape or siz.g
made to suit ony nuod. It cnn be o one-part form with information on front and
back or by more by using carbon paper. lMorce than one copy is often nocessary

to satisfy rccords »nd book-kcoping. Tor labour control ~nd cost control, it

is nccessary thnt A mechanic show hours spent on o job., The inform~tion on

tim: can =2lso Lo usced to ostablish o normal time for o prrticular job in the
shop ~nnd will rendily show training proeross or the incffieciocnt mechanic. There
will always b. mechnnies who can do their jobs in far luss time than others for
recasons that they work hnrder, steadily, have mor: mechonical ability and arc
better trained., Also, therce will be mechanics who nre mood ~t A particular job
and may cven cut the normal time in half for the job thoy like to do and do
best. It is the supervisor’s responsibility to learn his muchanic's excuptional

traits and usc them to the fullest advantage.
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67. A PM inspuction list thot is changed 2t intorvals will kuup mochanics out
of a sct pattern and mak. them morc ~lert,  Othorwise, it may become so routing
that thoy do vhat is known as -~ pencil check.  This is mercly choecking off on

itoms without - thorough inspection and is uscloss in ~ maintonanc. prorTrarme.

68. W. hav. spokin of -~ 10,000 mile scrvic. and inspection on ~ diesul tractor,
Patrol powered vehicles will not perform with such an cxtunded sorvice and
inspuction schodule, Thoy requir. morc attoantion and while costing luss to
purchasc ~nd luss for cngine overhaul, their out-of-sorviee time will be much
greater. The same is truc of vohiclus doinz locnl pick-up ~nd dslivery work in
a stop and go operation, whuther thoy he eagoline or dioscl.  The idling timo
and the st-artine ~nd stopping froquency nre very detriment-l to wnrinus, trans-
missions, clutchus, universals ote. Th: maintencnee on such vehiclos nceds to
be sct on both ~ milunese basis and a time brasis; for cx~mple - 2,000 milus or
Bixty days. As rulc, thesc vehiclus are low mileape v.hicles but the service
roquired of them ic cxtremely roush.  Here are  somo @ood ~ccupted maintonance
practicus:

(a) Witk %ho cost of tircs, it is falec vconomy to instnll stecring
tires without balancing them and cheeking camber, caster and
toe-in of the front axle. WNew vehielog should rcceive the same
attention. Asscmbly ling production docs not turn out vihiclos
with the stecring ~nd front axl. sot rizht or ar. any tuo gots
alike.

(b) Ducl tires should be matchod to L dinmeter with the largoer
tirc on the outside.

(c) A trensmission replocoment should not be made without choecking
the clutch condition., HMost of the time is spunt on removing
the transmission and there is - risk removing 1t again in a
short time for clutch troublec.

(a) Rejected bearings and pilot bearings arc cheap on clutch ro-
placement.  01d boarings should be replaced.

(¢) Any doubtrul bearing should not bo used. It is not worth it,

(f) To tear down an ongine nnd re—us. the rings nnd rod and main

bearings no mattor how 70od they look is not worth the time and
CxXpens.e,

(g) Anytime the head must be romoved from nn snginc, the valve scating
should be checkod.

(h) If the vheel is off for any rcason, thorough inspcction and main-
tenance should be performed on the brakes and componcnts,

R TR A ORI rse B i s R T ——_—
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(1) In the roduildineg of compononts or the repair of parts such

(1)

(x)

(1)

(m)

(n)

as sheot motal, the matorin]l and labour cost comsarsd to -~ now
itom should be cvnluated, Somctimue it dous not poy. Parts
purchosced individually and ~saumblod will ~oet mor. than an
assombly rondy to usc from thoe m~nufrsturer.

It mny b. wis: to us. prtch-ur m~intunsnr. on ~a cxpos 4 come

poncnt, but 1if time and troubl . ~ro sowne t) be xpund.d om

mechanical repeir, it saould b done rizht and restor.d to ats
original condition as filly s possitl.. Rupu~t foilurcve ape

costly.

Hater and o1l should be chocked plus « vigunl insp.ction for luske
should be mnde ~nytim. ~ m-intonance. shop hns contect with -
vehiclu, It aloo helps to hove the driver trained the saume way,

Commurcinl fleocts that maintaan their own ctock of fuel should
have specifications to nssure fucl cconomy ~nd cnginc porfomance.
Sngine manufacturcrs' specifications ore broad and con be cnsily
mot by fucl suppliygrs but thoy will not nucussarily do justico

to ¢cnginus or cconomy. In ord.ur to nasur: petting whot io
specified and prid for 1t iz necessary to arrang. for spot
tusting, 0Oil and egrons.s should be troated in tic anme manner,
Annox 9 gives sample specifications on No, ¢ dicssl fucl, petrol,
oil and grensc. This con b2 chonmed to moct opernting condition,
Cconomy, horscpoucr, startins propertics, minimum sludec ote.
should be noticed. .n ~ll-purposc chassis frorsc is ~dvantagueous
ag it can be used for ~11 npplic-~tions, including booarings,

water pumns ctc.

Most maintoenance peopl. ngrec it is pood practice to change the
filter clument cach time the crankcense oil i3 chang.d. 01l
changc milcage con be nrrived -t by laboratory tusting. The
oxpense of the oil itsclf is not %o> important ~s oil purchas.d
in bulk is cconomicnl. However, the labour to do the chhnging,
the time out of scrvice, and the price of th: filtor cicment
arc factors to consider in oil change poriods. The o1l change
milcage should - lways b sov vithin a safe rangc.  You cannot
afford to take 2 chance and of.cn vehicles do not roceive an
0il changc wxactly on time dac to operationnl nccas ind the
fact that they may be wny from their rewulnr scrvice loc~tion
whon schedul :d milonge is reachod.

In cold climates, dics:l cauipment requires starting ~ids.
nginc warmers have proven vory satisfactory, both in the
cooling system nnd the cronkenscee  Insulated bottery cnsos
with heating clements have merit as th. officicncy of ~ cold
battery is very low. If cither is used in the nar intake
system, it must be used properly. Improper uce will fill the
combustion choambor and lock up the cnzineg, or if it does fire,
head ~saskets will blow, vaives get demoyred, hords cracked,
head studs looscnod ctc. Noither should be used on putrol
onginces because of the danger of oxplosion.
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VII. PARTS ROOi AND INV NTORY

69. Th. parts room ~nd th. inventory of parts arc oxtromcly important bocause
they riprisent ~ 317-blo 1iwvestmont, The inventory itsolf is moncy lyings idlo
that may or a2~y ot 5o uted, 85 1t is important to hav. the parts that ape
nucded and not hovo the parts thot ~re nover neodod. An cxpensive unit of
automotive _yTiipmont idlo tecnuse of lack of - smzll one dollap part dous not
add up to very -uod wconomi~s. The _quipment ig Just ~3 idl. for th: dollap
itom 8 it 15 for a 24000 anzine, This is not to s that -nyon: can pr.dict
Just what parts vi11 fajl Md be ascded, or is it to 8-y that parte should not
boe in thu parts bin in anticipation of us~rs. I8 s Lotter ¢5 hove the part
the day it is n.o.dud and oot the veriel: rolline wnin, thon to have ~reuad
ovor the investmont »f tho prrt i the Tirst pl-oc. ~nd dueided not to purchaso
1t, thus p~ricing the vehicl: to rait for the arrival of th. part,

70. If the ~bove parasraph is confusing, it wog mo-nt to bu. It all moans
that any m-intonsne. set-up requiras ~ #ood, capable, alort prris supervisor;
the samo purchasing ~gunt ~nd w.o]) trainud partsmon. Like sverything olee
connacted with nmaintunancs, vorying conditions dictat. th. siz. and thy invoste
mont of 1 parts inventory. Som. of the varying conditions apeg

(a) The avrilability of tho part from th vendors his location,
tranaportation time, nd his stocking practices must bo
considored. If .ngin. PArts ar. availabl: in the same city
as the ropnir shop, an invostmunt in th: parts room is [P
Raecussary. The vondor should SArry tho investmont; ordurs
oan b placud whun the noué aris.s.

(b) The difforent modile of syuipmont and componcnta thy maintene
ance shop is responsitly for direetly .ffoct th. invontory,
This is on: mod r agon it prys to stondardiz.,

(e) The an. of the JQuipment to by me1atatiacd dir.ctly sffects
the valuc and th. numbop of itms Lo by put jn invuntory,
As ~ rule, e rutomotiv. cqiipmont i purating at low
ailuag. aft.r buine purchased, it «il1 not PaTuirs thy age
pensiv. it.ms t5 robuild “NeIN8, trauismissions, diffurontiale
ste,

(¢) ™ componunt rubiiid proveess. tr-in.d for “nd precticed will
offoct inventory, Ir » romponent is ruplaced Lv.ry time it
faile, the: itms in - tnvsatory will decrsis: in aumbor but
oertainly increas. the voluc of th. iavent.ry. Alsy, such a
proctice will gr.atly iner.~s; owop-all arintenanc. cogt,

Loss skill is r.quir.d in * "parts ruplacament™ shop, as moat
oompononts do not ruquir. groat skill t5 pomov: apd replaca,
It is vory important that the parts roem comt-in pebujlt
oompon.nts such -5 mgince, tranaeissions, éiffaraattaiz.
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clutchos, altornators, startors, control valvos, injectors,
fucl pumps, ctc. Such itums, if robuilt propurly with
quality parts and tcstod on propor tost oquipment, will give
sany 2conomical miloes on the vehicl.. To have the rebuilt
itom in the parts room means roturnine the vohicle to scrvics
immcdintcely rather than having to rimov: the ~-mpon:nt, roe
build it and rcinstall it.

‘_0) The ruplacement or trade-in schudulc Hf automotiv. uqiipment

has its cffoct, If this schedul: 18 known, invontory can bu

phased out accordingly. After all of o particul~r modol has

beon sold, traded or rotired, parts ar. not ncudcd in tho

fnventory th-t only apply to thce model,
71. The parts room, undor thou control of th. parts supurvisor, must firet be
locatod for convueniunce of recciving parts, issuing parts and bust sorvineg tho
entirc shop arca., For this ruason, 1t usuaily nouds t0 bu locatud in the
centrc of all activity., 'fithin th. perts room, th. arrangeam.nt roquirve loag
and careful study. /. m.chanic should not hav: to wnlk too [r t draw 3 part
from the parts room, and nuithar should the partsman valk far. If the shop
sot-up is n complux, and the parte r. issuod from mor. thrn ono point, the
parts applicabl: to cirtain work sho.ld be stocked convunicnt 5 that work,
Paat moving itms should be locatod close to the issiu point,

72. Thur. arv various arranguments for th. stockinz of parts. Onc such
arrsagesent would group all parts of a sanufacturer toguthur shils another
would gro:p all prris purtainiag t5 componunts toseth.r, such ~a cngine parts
in a soction crd transmission parts in a suction, Another muthod would stock
parts mumurically, sither by vondor part numbur or by a crose-rufurence system
of numbere, Th. important thinz is to hav: & system that 1s thoroushly under-
stood by supurvisors and partemun, [t is not Always sey Vo locaty the desiped
part unlisa the systom is wull setablished wnd followed drily. If the parts
oamnot be locatod, the muchan ~ nnd the wehicl. are waiting and coeting.

Parts bine should be mmberod, 78 will ns ths shulves, v tiud into 1 locatling
systam aad » numburing systum, Purticular section locatims must comtain rees
for growih, or omu seotion will grow over into another luse active ssvtion and
aventually the satire systam would W semfused.
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73 Tao number of itoms carriod in a parts coom will govern the system of con-
troi and r.cords., 2 simplc mothod is to have o perpetual inventory raocord.
Such a rucord vil) coutrin o oid for cach itom showing part number and all
Sross-ruf.cunc. numbors., T th.g card mus. L. posted nl] reculpts of the itom
from the voneor aa o1l iesuus 60 vy o cuprent balancs i3 always shown. The
eard also should ~ont-in bi- Lentiong sy pgnt price, logt vondor, numbor -1
odor and not recuived, ond a fisure representing megimun rumbor to stock, plus
a figure to show miniam numucr to stock, The naximum ~nd minloum will bo
datorained bty us~z1:, » 72lbliity fad wheobher on trice to maintain a sixty-day
$upply of parts or gom. ouher poriod,  hon th, irrventory cnrd shows o minimum
mamber, ~ ropiigit.on should “¢ emt to thy murchasitg azont to ordor snough

to bring your stosk bark Yo maximum., Maximug -a4 ninimums must bs floxiblo §
meot current conditiong, For Gawible. ports usas. wil? lrcrens. on various
iloms as vohiclus it oldor; -nd paximuns and ainim.ws will hove to be incrvasod
accordingly to surva thy ru.ct,

T4, The laventory r.cosd should b, constontly roscarched fop parts that apg
20t being sud and ctsoluty pa s, Somy Arrangononts should always by work.d
out with vundors to s)low Y2 o rotum su-h itoms, Often 2 handling charey
O At 10 pur sun wils obL hs pald Lat thie is httor than having th.
dere stoek in th, FATLS roem v a®ip voap, A parts room should lwnye

represart 1 curtait ait s tion wd 4 it doca noy, o will net surve the neude

6f *hy supmic Aaprin qt apgd ep ivrostmort wil] m ixe wgtp;,

7% 3». yetoms mak) - dadly o countiag so t o, 1) Parts umid in 2 dey will
ba pomtod n th, Fosod, Mhors 10 ro* nost on th. ricort urti' thy shop
repal™ ordur ig curnod in awicating thy Jub u8 Linighod, Tho thjection to
th 1 s, is that ot .m thy shop Bey b load.d with Yooz rAAWrIng suvuml
days sepair, s6 LR prte ue 4 do Aot gt ordured to roplonish stociks on a
current bogig,

16, "B wuthod givia nov, Lo oceatr IRVontoTy ‘s thy oldus: and Rost basis.

By ihorc iodry 3, lorg, .nough trat a1 information ia fid into som type of
Axounting machine wnd th, machine i3 turn Sivis usagy, t.lle what to ordur and
YAt 15 20t bulag ueed. If ihis swvicy is wwuilably, it is Mighly rucommundod.




I0/%6.13/4
Pago 15

T7. It is the purchasing az.nt's rusponaibility to sccure th. pert roquisi-
tionud from the parts room for the hust pricc and within -n accupt-ble time
limit. ‘hil. doing thia, he chnnot ~ceupt l.ss thon th. b.st Jurlity. Thuro
is lways . vender with - cherper pric. which is pood 1f the Titlity 18 eood.
Maintunanc. shops c-nnot accupt poor quality in 'ny itum., Too much time ~nd
offort is spunt to make ropairs to usc poor quality parts ond have th Jjob to
do ovur in -~ short puriod, Mon.y spunt for quclity is 2lunye monuy woell spunt,

VIII.RTCORDS

78. A repair ~nd s.rvic. shop that is responsibl. for Aall th. mainton~ncu on
2 fluut of vehicles should hove = syst.um of records thot will rondily toll the
pest history of maintunance on the vchicle. Yhile the system can bu dutailud,
primarily it should contain inform~tion only in dut~il cnough to nllow a shop
supurvisor tu moke - decision unsi ly.

79. 2ancx 10 ie ~n uxampl. of - two-part rucord, All ropair ordurs from thu
shop, invoicus or just knowl.dg: of ~a itum c~n b post.d to such » rucord if
applicabl., The record lists P inspuctions, filter chonges, ungine ropairs,
componunt roplacoments ~nd accid.unts. No cost siould boe involv.d, just the
dat. and miles. This infomm~tion will oftin ~11ow the supcrvisor to diruct
thu muchanic to th. ~poutl. immedint ly. It +ill nalso idintify rope~t maine
t.nancy whor. maybu the vokicl. hog h~d th. 5~m. componunt rupl-c.d morc than
oncy nad it continu.e to fail bucauas the root of the troubl. was not located
on thu first r.oplacoment. Also, if ~ vchicl, is rulurs d *5 operrte with a
doubtful rupair, it can b t~gg.d on this r.cord to ruehuek th. condition on
its nuxt trip intoc the shop.

80. Th¢ rucord ~-~n 180 b. 18.d to obt-in mil.s of sorvic. on important come
pon.nts. Thie information h 1ps on w-rr-nty ~l-ims, spucifications of n.w
“quipmunt ~nd .nticip-tod shop work,

81, MNo mnintonanc. orghnizotion con function propurly “ithout r.cords. Parts
inv.untory r.cords nd m.intun~nce vohicl. rucords h~v. buusn discuss.d. Thuru
1180 must b. cost r.cords or th. -fficioncy, progr.se or lnck of progruss in
th. shop cnnot L. judpud, shop 1~bour r-t. n.r hour must be ust-blishod ~nd
us.d to comput. thu labour cost un . -ch Job. This 18 n..dud whethor the shop

s.1lls labour to th. public or moint-~ins a comprny ownud flu.t, The labour praty
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can be figured in various w"ys dopunding on how it is to by us.d. If only us.d
for ~ompar-tive purpes.s ~s in ~ comp~ny cwnud fl.ut, it can bo computod on th.
actu~l r-t. p~id th. m.ch-nic plus 1insurwnce, v-cation -nd oth.rp fring. bunufits,
This m_.thod puts ~11 othur _.xpuns. in -n ov.rh.nd fiepr., Probably th. bust
1abour rat. is to figur. tot.l co3t vhlich includes ~11 of th. first m.thod, plus
supcrvision, hunt, “ntery, lichts, r.nt, orrta room cost, dupricintion of shop
squipment, tx.s, 1nsur-n~ ., aisc.ll-necus gupplics not put in inv.ntory and

80 on. Thus: itums should -~11 b comput.d ~_pre~t.ily 35 thuy can be watehod
for inufficicncics., Th. s8hop l-~bour rrt. will ducro-g. “aytim. th. volum.
warrants ~ddition~1 1-boir -g - seentor numbor of productiv. hours will be usud
to nbsorb th. fix.d “Xp.ns.. The important thing is to h-v. - syst.m of cost
control th~t will t.ll which it.me ~r. nuvdsd 1n ord.r to “ppraisc shop
afficiency,

82. If » fluct of commurcin] vubiclus is mrintained, it is uscful information
to hrve -~ unit cost syst.m. This will allow sv-lu~tion of difforunt mnkus nd
mod.ls of .quipm.nt. T giv.s th. cost frctsrr on import-nt componunts ~nd
nllows costly itume to L. imm.dirtoly rocomized. If such - rvcord is majine
tain.d for y.-ra, it -llows coet nom~ls t5 b. ust-blishud -nd ig =n “xcullunt
tool for controlling cost. It 18 vxtrumoly v~lu~bl. in writing spucifications
on nuw vchicluas or componunts, “t -8tablish.s the rotio botwoun prrts -nd
lnbour whirh c-n b ~pn important factor in d.turmining whon to trad. or s.ll
thoy old “qiipmont,

83. Anrex 11 ghows auch -~ bru~kdown on thirt..n itums. This cn b. JXprndad
to includ. ~ny d.t~ilod inform~tion dus'r.ud, s giv.n, it ia ninimum inform e
tion ~nd in ordur to find 2_¢ iy, . rue_«rch OF th. rupiir ordurs ~nd part.
vApunsu would hev. to b, mnd., Howevor, it do.s miv. dir.ction of whury %o
look for .xcussiv. cost.

84. Cod. 100, .leetriecnal ~nd irmition, could dbe Jxpendud to rund as followss

110 ~ start.r 150 « sprrkpluge
120 « ~lt.umn~tor 160 - distributor
13C - lights 170 - wiring

140 - p-tt.ry 130 - ecot}

Dvon thos. cl-ssific-tions can b furth.r reduc.d sush 1 121 - altummater

armatury; 122 -« ~lt.m-~tor brushes. If th. btr.akdown of ‘xpuns: itume is toe
dot~ilud there will be -1ot of ruocord Kuuping that a~y not .vur m.an snythiag
Or ov.r bu us.d. R.cords k-t tull nothing ~ad ~r. not usud rp. wil.oe nad
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poor oonomy. Just .nough r.cords . Puguir.d to comtrol coet ~ad %5 rard.
mochanic-l docisions ad sp.cifications, Tabl. |l shows codue vihich mygy b
us.ud to indic-t. f-ilur. of COmPpon.Ate,

IX, CCNCLUTION

85. Maint.n-nc. f ~atomotiv. Auipat is - highly int.r.eting ad Jv.-
chwaging fi.1d. Treasport-~tion is .ss.ati~l in progr ssiv. d.volope.at of wy
country. Th futur. is teight, -ad pros.atly th fi 14 i35 o th. thar_shold of
sany highly int.ur.sting 4 v lopm.ats su-h o ptrl turtin. Lazin.s, FBrintuee
ACL puopl. must rm-cin £l oqib)l ., ¢ oroer ssiv. oad “leys s .~pch for sam.-
thing b tt.r wh thor 1t & _qii;e.at ¢ m.thods.

86, If th. p.ren in shepe. 3f th. d.sign cnd esp.oific-tioas 2f commorei-l
“quipm.nt do.s not Llimin-t. -ppresia t.ly ¥ p-r cont of his aint.a-ac. probe

l.me with dusizn nd ep.cifications, h. Ree filud in om. isport-nt phns. of
kis deti.e,

i
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Annex 2

MECHALIC'S JOB—KNOWL..DGL TLJ

(Circle the letter you think reprecent: correct an:.Jer)

WHAT SP.CIaL GAUGL IL THL BuUT TO Uok v PrCi®. LY € .UGL SPALk PLUG G.PS?

a. Flat feeler guugc ce Round fezl.r gauge
be Square feeler gai e de Tenrsion gauge

THE INSTIUM._iT ULLD TO CHuLCh IGLITION TIMI u I THE:
ee Neon tinming Yight ce Distributor clamp
5. Voltameter d. Low volt.ge tester

A TORCUL WRr. CH MEAUTL.LS:
as . Nurber of threads per inch 6. otrength of bolts and nuts

b. Bize of mut de Pull in lb=ft.
IN THRW.DL G & HOLL, Usbs’

a. Die ¢e Reumer

b. Bit d. TBP

WHEN MAKI:G s COMPLESOLION TEST O Al wNG.IL, IT IS V.uY INPORT. WT TOs
a. Have the engine running ¢e. Remove all spurk plugs
be Tur. on the ignition switch d. [temove one spark plug

RLSILT. Cow I M oU LD T T.udiS OF:
as Volts Ce Amperes

L)

be Ohms de Watts

quCH UN‘IT PI\’O’TLJC(:'J n GJ.A u:mm?
aes Coil ce Voltage regulator
be Radio supressor

THi. COLOUL OF THE "NOSL" OF a SP.Jth PLUG oFT... OP. ..TION, IF IT IS 1IN
PROP... HrAT RaiiiG., SHOULD Bis

a. White ¢e Durk blue

be DBrown de Black

WHLN o DIST..IBUTO.. Hib ONb ST O POINT. O a SIX=CYLINDw: i INg, TH
CaM H.S5;

as One lobe te Six lobes

be Three lobes de Twelve lobes

WHEN THh TIMING LIGHT PLaSHLO BuPORL. THL TIMING M.LKS LINE UP WITH THE
POINT.®H THE TIKIMN. IS

ae Too late 6 Grounded

be All right d. Too fast
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11, VWHEN INSTALLING SPALK PLUG WIiL.S I THi, DIST .IBUTOi. CaP, YOU MUST KIOW
BOTH THi FILRIHG 01Dl .u Ds
a. Piston displacemen:t ce Venturi zction
be Rot tion : de Throttle action

12. THL SECM. AT OV w LuITCH salis INSULLT.I BY:
as Friction tape ce Tinfoil
be Lubber de Mice

13, 4 COLD-LU. NING LNGINE INDICATES:
as Iguition timing incorrect ce Open thermostat
be Radiator filled to the top '

14, 4 COMMON CH.Ch TI.T CAN Bu OUICKLY MADL POR TOO RaPID WLAR ON TIR.S ISs
as The angle¢ of steering knuckle

arms c. Toe=in
be Cumber de. Caster
15¢ A DIFF..du TI.L IS few.D IN ORDuLi. TO: :
as. Increase the power of the cs Increase the speed of the
truck truck

be Allow one wheel to turn faster
than the other

16, WHLDE WOULD YOU AITACH [HE TIL-ROD?

ae To the front wheels ce To the steering knuckle arm
be To the Pitman .rm de To the drag link
17 WHAT IS THE PURPO... OF THi MANIFOLD HEATING DLVICE?
g&e¢ Maintain an even engine ce Preheat the gases in the
temperature intake manifold
be Provide lLeut for the driver d. Warm the oil so it will flow
sooner i

18¢ VACUUM O} A .LLL TUNJD LiGIIL SHOULL Bl:
a. 22 to 24 inches c. 18 to 21 inches
be 10 to 24 inches de 24 to 32 inches

19 AN INC..u Uw I. COMPRLSSIOL Hul OIL IS PUT I.TO 4 CYLIIDER INDICATLS:
as Head (asket is "shot" ce Pistor loose )
be Rings faulty

20. THE SE‘U.i C.. 0.7 TICHTL: I4G CYLILDER ilid T 5i.0ULD Bk:
2e¢ Irom either side of herd to the other Ce From the middle
be PFrom vithcr end towards eazch erd

210 HII T IQ T}ﬂ'—- FII(JJ G ORDuu OF 4 SH-CYLIM'I‘R pwiy GIA L?
8 153642 Coe 153624
be 152643 d. 142536
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IF VALVL SPRINGS ARE TOO ST;.ONG THEY CAUSLL:
as The valve to remain closed too long ¢ The vaive to open
be The valve to break too soon
de The valve to uot open
at all

WHEN THE LXHAUOLT VALVE ON #5 CYLINDEL: HAS JUST CLOSWD ON 4 SIX-CYLINDER
ENGINE, WHICH OF THE CYuLINDmuo IS TO FIRE NIXT?

e #4 de #5
be #6 e, #2
Ce #1 fe #3

TOO MUCH CLeaHRANCE BETVW.LI THE OIL PUMP BODY .. D THE GiuARS JOULD SHOW

UP A5 A T.ND:CY FOR THE:
a. 01l relies valve to stick ¢e Back prescure to build up
be 0il pump to overheat de Oil pressure to rop

A HALFF CHARGLD CONDIMO: OF THL BATT.RY, ALTHOUGH THL VuIICL. L. L
NORMaL USwy, LiDICLT.o vH T TuOUBLL?
ae Coil shorted ce Voltage regulator
be Armature grounded

POOR OIL MILinGL MaY Bk A RESULT OF TOO MUCH:
as Intake valve guide clearance 6s Exhaust valve guide
b, Camshaft end play clearunce
de Valve tappet clear.ice

LOW CARBURLT" R _C L LuV_L UOULD CelU..:
ae Rich mixture uat high speed ce Lean mixture at high speed
Be Rich mixture at low speed

LOW FULL-PUMF PRrSSUnL o ILL wBSULT FLROM:
ae Spring too strong ce Mountin_ bolts loose
be Leaking diaphragm de Valves not seating properly

POOR VEHICLL PillFORMalCL (C.RBURSTOW ) CAUSLD BY KICH MIXTU.. IS DUE TO:
ae High fuel level or rloat setting c¢. Restricted main fuel
be Low fuel level or float setting pascage
ds Accelerating pump stuck

A PISTON'S SIZk IS MEASU..LL AT THE:
8e Skirt Ce Top
be Below ring grooves

WHICH CONDITIOi: WOULD CAUSL UNEQUAL CASTLR?
ae Twisted axle ¢s Unequal air pressure
be Bent steering knuckles in front tires

WORN MAIN BEARLNGS M.Y BL IIDICATLD BY:
as Engine stopping 6s Low oil presusure
be High oil pressure de Engine running hot
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3). THi Miak... POINTS . L COMNECT.D 70¢
a. Secondary coil e Distritor retesr
be Primary coil d¢  Bpark pluge
Me IP TH. ENGINL I3 IDLING .T 300 RPN, BOW FaoT IS THi DISTLIBUTON TUR. INGY
Be 150 RPM Ce 600 RPN
be 10C RPX
e  HOW WOULDL YOU |ELE.E "HE BRAKES ON A TRAIL.( APTd aN JURGNCY
APPLICATION?
ae Bl.ed the reservoirs on truiler 6e Equalize the preseure in
e Disconnect the emer, ency or charged truc,. and trailer system
line de Rotate the brake choe ade
Justing nut counter-
clock-wice
36 WHICHE OF TH. FOLLOWING . OULD CAU.. THE CARBUKLT (OK (0 "Li{.7?
ae Too asmall jets ¢s DPent main noszle
be Lo fuel pump pressure de Pinhole leak in the floas

3e A CRAG.D INTAKL MALIFOLD CAUS&SS
8¢ A noticeable rise in oil pressure ¢, Carburettur to Jive Lo
b Piston slap roon pixture
de ©Ingine skips and misses

38, MMEME WOULD YOU START BLLEDING A VACUUN HYDRAULIC BRAKE SYSTEM?
ae Brake line to left rear wheel cylinder ¢e Line furthcst from
be Vacuum=hydraulie the master cylinder
de Master cylinder

e  "KICKBACK™ IN i [NE 3TARTING IS CAUS.D BYs

ae Defective vacuum advance ce DBad points
be Carbomised ensine de Spark advanced too far
#0¢ WHAT IS ADJUST.D BY THe BCCLMT IC RIT ON THE WORM ANL oLCTOR TYPE
STUERING Guwki?
8¢ Back lash 6. Worm end play

B Cross shaft end play

43¢ A VACUUM HYDKAULIC UIIT IS INSTalll ~OI THa PURPO.. OF:

as Equalizing output >n brakcs ¢e Increasing lime pressuse
be Retarding brake actiom

42, POSSINL CAUS. Ok CLUTCH SLIPPA . I53 |
8¢ Flywheel housing misali; menmt ¢e Burnede-out clutcl releese
te lneorrect pedal free travel bearing .

4)e WOPPING Ok SHD@! [5 CaUS.D Bis
ae Loese fromt uheel dearings e Zero camber setting
b  Over=inflated tires € Doot in tire .
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45«

46,

47.

43,

4.

50,

51

52

54 ¢

55

5.
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P MTTE.Y AN COREKCTIONS . & BaY, TH. MOST PROBML. STLT £ Faildis Qs

se DBemt starter shaft te Loose Wuabinge
be Grounded field de Bl e von
A "HadD" B Pl L GH HIVMMLIC Faon LEBIC&Ticy
ae Shoe retracting sprir.? btrokem ce To® much _lear nce bDotween
be Gi.0®8 not central..d 260 and drum

TR KalD LoV 1 oF L1 B Y50 .08
8¢ Controls the wmount of pres.iu.e applied to trailer brukes
bs Comtrols the amout of ir e tering COMPressor
ce Controls the reszervolr pressure

Wik BREA FOINT SH.L.G 0 L Llo 1o T4l T.1 BY:
de Firg on acceleration e CLressfire
. Kis Loi e Bpeed

A TRASMI. Tu. IN LOCHI G DoVlIew 15 Ulb TOs
ae Make tiifting easi . ¢e Lliminate trensndscien
be  Preveur suiftin 1 to5 more thun ome ivi.e Aanie drivhe
goar i 4 time

DO FROROUND Ot dON.D CYLluike v iedeis TO B Cluw! /7

ae Yes De Mo
IF YES, ¢ 1ThH:
a8, Soar and w.ter ce Dry reg

de Solvent, such as kerosene

THY SLLe.. T ALLOG. .BL.. VOLT..C . OF .. WLLY CHA.C D BATT.. Y UKb .. LO.D 15
ae 6 wvolts Ce 5 volts
b 3.:2 volte

THL MG . O CluudJHAY WFU CAMolL. T Gl . LiOULL Bi. LIN D UP TO3
as lamure a proper fit of meshed tceth ¢. Prevent exces ive wear o
be Time v lver coriectly Lears

S8ADLl 1 T .G.He OIL PAC C.. Ba sl i BY

BRe Valve: sticking Ce Dirty oil
be Leak . tiae oil pam de MNMisfiring

WAICH CL. I D3 OULL YOU LCOIRND 1O Clew. [IG HYDLULIC Pailey
de Alconol Ce [Kercosene
te Lead=free ;asuiine de bei.sene

m &&\im tt}k EirLIMLV V.;L.«M Qh ;:JIJ L;#— L st‘}uf:» 5«4 ims it—ﬁ?
a. Detween truinion shaft ard bearing cup ce In the center of
be In the end of bear. g cup the eross ‘

ACOOD M L PP LIOULD w0 PELEGU LS
e 14 t0 16 1Y ee 10t 12 1
be 2 to 4 ld de 6 tc 81




B/ 3)/a

awrem 2
'5‘0 ¢
ae Petrel ¢ Pen=met.llie Bam pcper
b PMacseut file
53, WMLT, Rbl.. Co.o.t , OULD wl . Kl/. K JTIC G.N?
ae Li At valvr err1. @ ¢ Insufficient clecrance
». Dant recher . )
”‘ i ﬂd'ﬁ;’f“ g; - JQ 4 6 m;.s ms Iik;sﬁ b &’
te Decie.ie coil iut ke ¢e D.crecss the vol. (o ot
be Prevert sre.ing ¢ pel..ts points
de Inerecse .he voli: o st
points
“ :am Q ‘ ?;iu m” Tﬁ;m m h ’;t L‘ lﬁa: éiCCc:L ih(; }’ - L -JT’
™ A0GNa o 1.0 . K. HROML. . Lo I Li. G .al?
se Poor idle ;dju:taent ce Le- . mixture .t 1] speeds
e Low top spad ml o poer 4. Chakec ¢o citio. and peor
mile.ge
@ M.PI Y PUKPO .. O o TABOCHLL. . O O .. 0. » DIMBEL ..0lie 18 TOs
a: lInorcesc fuel miloags 6s Incre se horseper.er
| W Ga‘fa Mi's
62, O . TO=CYCL. CIi TH CRaIEL.N TP, .0 iLJbYTL - TC 1L 0%
CYCLL.. 7
ae Tio times 6o Pour timss
b One time
6de ONa OO CYCL . CL .. T CLulGll. 2P0 (. .0 1. T 7ii. TC FIR. OB
c-ﬂ;ulnﬂ - ?
ae o tines s Pour tiues
‘o Orie time
6  ICHACF TIL FOLLLU I C ITiv Lo POULD ON 4 Lol C N7
ae Distributor 6s el pusp
be Spork plug de Condensor
e 1IF. DLo L . CIe ™U. ., Y YU LLOULD:
ue Turn of. the iy ition s itoh ¢e Put trasmiscion 4a mewtsel
®e Bre k the int.:e fu<l line
6. LICHIT.M. BLO COUL. .U. LP.DU... (D "MOO .I"9
8¢ HWron; ad.pt r Ce .BgIne OUt OF twi e
be Wori frumt tize. d, Irive li e bent
“. wxﬁmé m:Ufgf - (‘a & I a:‘c ,e 9* iﬁti L-

8 Mol presiure 6. Nate: tempergture
b Intake :ir pres wre de alr comditiocs.er
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n.

12,

13.

T4e

T5e

16

13.

& M ot K 1. fmu-: : X"ﬁt
ae Compressio. O
be Spark plug

Gnl x: u}i N zH UYUTJ (l" T.‘Cm Ii mc. 7 w
2e Overilll d crankc. se Ce
be Faulty cil pump de

RSMICMNC 1.0 &1 Buwllh ¢ Dlvw .Gl
ae Hi h 2 sine temper:t.:e Ce
be Lot 01l pres u.e d.

MAT IS b .. BY " %oi PLaY" 1. .. CLUTCL.

ae The tr vcl of the clutch pucal Ce

s The .e.r i1 tne clutch ¢i.e

d.
THe Cadiclis.'v Lo Ul L Tus
¢ Open the vulves Ce
be Contr 1l the comiression of the de
e. . gine
COP. 5 IO CTL ¢ . Dla.. bl &GIM. Iog

ae digher tuun petiol e  ine Ce
Be uime as petrol eniac

ITd 4 Q10 _GLOU D Ciln i Wl . ...

I/ .u.13/8
Amnex 2
Fire 7

Clow ;;1%

Lov: cyliider compres.iomn
..OTn compresLor ri. ¢

QULL CalY .
~XCee.i./e siooke
Faulty . ir br.kes

The distunc. from the
thro ~out beariag to the
clutch fi. pery

The te.sio. of tne clutch
springs

Regul te the cluich travel
Stees the weaicle

Lover thin peticl euniine

o |
«210 oversisge
«0Z0 oversize

safety v lve
~ir ;over or

.

Bre.k the circuit .hen ncedied
Incre..c¢ speed of wind~
shield vipers

Both cutsice ed cs of tire
tre.d to . ear excessively

CO. .L0 .Gl Boww 1 bo it U
8 «10 undersize Ce
P St pdiora de
all. ¥V .o U .. 1 PR ¢ Y (TR I. COSOLL o BY.
fs .Ar comures or Ce
b. ﬁsr ‘aa‘k é.
m:w “n i D) o MA I‘v;& u’~’i‘“> W TA. C‘i'
ae kake lipghte urighter Ce
Pe wxt.nd li.e¢ of bulde de
m‘; I“sL-r b 4 TI s r:a Uv-x’
a8e Center of tiic to ve.; fast Co
De Outsice saoulder of tire to dip
out
LIAT IS (Ol L0 . v u I W10 .. o BT

ae Half full ‘ o
be Completely fuil
<.

1.1
Three-e1 iit.
above plates
Thrce=fourtns full

of an inch
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19. M. bl &Y LICH .. T I le m.ﬁ i ud - U Qs
as Amp meter ¢ Duy or i i At driving
be CGenerztor cutput d6. GCauge of “ire .rem

mttoiy to Junction bam

80¢ & 12=VOLT G.H. . Iu Cu.TLOWL . &Mt
a. 12=-volt positive round regulater ¢. Dash amp meter
be 6=volt positive ;round regulater d. Speed of the engiie

m. m;U.a; . ¢iLa coa e TU! .
ae Comtrol stroke of piston 6o U gul .e emd play of
be ime engine ora kshaft

de Ali;n driveline

&O lﬁ Ol L. YO Kl ’ Dliaul ;LIM mw; Eﬂﬁl

ae Battery curre t ¢e Injectors

de Coil d. ohutter comtrel
)¢ M Al D ON . DIo Ll TuCT0 V.S T01

ae Infl:.te tires 6s Sto.e air

be Unhook fifth . hoel 4. Pilter the .ir syetea
84¢ MO. R. Y PILC . (i i LLLG .. b oWl dLIL LoL?

se Cne piecc i. e:ch wheel 6. Four piecec i. euch vhee}

be ™o pieces i, ezch wheel de 5ix rieces i: ecch wheel
350 W THU.DOCLL. ¢ . 0. & Dl .GLi . 1. DeIV.. BY.

ae Belts Ce Lxhaust gases

| N Geors d. Jelf Driven

e AVERA( L COOLINC UY T.H P .5 U .. OULD 10. LIK LY 8.3

as Five pounds ce Twenty pounds

be Ten pounds de Fifty pounds .
e O & Tali » L TLIL . K akle. LIGHY v o U LIe o BY12

ae wpPIrin s Ce uqualizer

be SOring hangers de Torcue arms

88, T.LIL. AL LLIGL AT Io . INUST o BNs

ae Torrue arms ¢ce Tie bolt

be Hangers de Ling pin
89  LICU DIFF L TLL i TIC . ILL F.OC . LIl UIGH.T oFuD?

ae 5125 =1 Ce 4311 =1

e T117 -1 de H:100 =1

90, al.CidB o .. UsD T0s

e Aactivate the sl;ck aujusters ce Opera.e air wiiduhicld vipes

be Influte tires d. Regulceve gir pressure
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92

o PYBNRLT. 1S .o L MOs

8¢ Kkebere cylimiers
% Line bore bloek

n m W .J’Jz uuﬁf ;?i.
+DUML. 0 Do IC?

e Verticalily

¥ Counter-clechwise

S
4.

1D/ Ge1d/a
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Cheth horsepover
Tine ¢ gine

T D BASO T .IL., . O OULLTYV IV

L 13
de

an

Clockwise
lerisontally
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TBPLOYCE WEALTH QUESTIONNAIRE

NAMS AGE HEIGHY

L 311 C——

ASDEENS PHONE MO

YOUR DGCTOR S mAmME & ADODRESS

Reod soch questian therswghly. 1§ you con enswer YES te the questions orked,
deaw ¢ crrele sround the YES.  f you heve te snswer NO te the questien esked,

PIRECTIONS:

draw o circle sround the HO. Piease do not skip any items

——— O A e e e
4 b, Do you seed giossas 1o roed? ... ... YES MO V4. Ara vou traguentie i) oo YES WO
1. Do youw nosid giassas 1o 500 things o7 a distence? ... YES N0 3% Do yau wesr yaurseif aut warrying shaout your heeith? . YES§ MO
3 3. Are you hord af hoaring? e it i irareeeaaeeeseaanas Y% NO 38, Did yau aver have maiarie? . YES MO
& Do you often satch savere colds? .. ... dereaeeres .« YES WO 37, Were you ever traatad fur anemie (thin bigad)? . ... ... YES 8O
1 S, Mevw you over hod T B [Tuserculesie)? . ..... harreens. TES MO 1. Do you neve dichatas (suger diseasai? ... .. . ......... YES NO
3 $. BDid you over i.ve with enyane sho hed T, 8.7 . ........ YES NO 39 Did o dacrer aver say you hed o ge1er [1n youe neck)?.. YES NO
: V. Do pow sver sufler bram ssthme? ... ... .viivn. YES NO 4. 01d o doctor aver treat you far tumer ar cancer? .. YES NO
B, Aee pou auhied by constant coughking? ., YE5 MO 4). Do you subfar from any chron e damase? ..o YES ND
$. Meve you aver caughed up blaod? ... . ... ... ......... YES NO d1 (104 5 do tor Bver 19y yiw “3d et D5 808 L Swnilian
veins: n your lege? visasriase s TES NO
JO. Mue @ dector 0ves soid your blasd pressurs wes tae
Nigh? ORI e vere YES ND 43. Did you ever have o terious aparetian? L. TES MO
11, Do you hove poins in the heert or choot? ... .......... YES NO 44. Did you over have asorious impury? L Ceereaanaans YES NO
13, W@ yoo often bethared by thumping of the hoen? . ... YeES MO 45. De yo. fren have emeil accidents o inivnes? ... YES NO
15 W pour ankins often bodly swellen? ..o, YES NO 4. Hove you svear injured your beck? .. . .. YES NO
14, Do you 50t out af broath long betere enyone sise? ... YES KO 47. Da you usvally feal unheppy and doprossed? ............. YEI NO
15. Moo ¢ docter over ssid you hee hoort travble? .......... YES NO 48. Did you avar have o narvays broakdown?. oiennn. ceee YES WO
. Do you suffer fram indigestion? ... . YFs NO 49, Wore you evar @ p tient in @ montal nospitel (for
\ your n@rveEl? .. e e, TES NO
o Her b tent st W trauble? ..., Y N
@ you sulier fram senstent slemach fraudls Es NO 58. Daas it mako you ongry ta have anyane tell you whet ;
4 8. Do you constontiy suffer frem bod constipation? ... .. .. YES NO to do? ... e e e . YES NO
19. Heve you over had piles {rectel hemerrhorde) P ... ..., Y. S$ NO S1. Do pecpie oftan anney anu ircitate you? .. ,icv.. YES WO
3. Meve you sver hed seriaus iiver er goil blodder 52, Mew many days did you iose fram work lest year dus
woebie T ... ... PN .. YEI NO to sickmess? Lo JE T N R
2V, Are your (sinte aften paintuiiy sweilen? .. .............. YES NO 53. Ware you avar corpensared fer accupanonal iaury or
desoase? ... e e ey T ES MO
1), Do wewk o7 painty! teet mehe your 11fe misecobie? ...... YES NO
%4, Ara you now drow ag dicebdility benatity fram smy
. 20, Do poins in the boch moke .t hord for yav 10 heep up BOUTE®T e e e e s YES MO
3 with your werk? . ... ... ... P PRI veessenes TES WO
83, Daes your wite (hushend) heve any knawn phyeicel
38, Ave you Meubied with a seriaus bodiiy dissbility or Ty T T L PP vaeaee . YES NO
dodmemity ¥ Lo e PO YES NO
151 & cond tian thet raquiras regueler med.cal
25, Does your shin afren Broeh sut in a vash? . ... ..., . YES NO stren anl . PPN - YES NO
0. Do you suiter bodiy trom fraquent savers hosduches?... YES NO 56, Are sny or yaur dependont chiidra. in poar hooith? ... YES NO
77. Mave you leinted mere rhen twice in your life? ........... YES NO 57, Are you o/ any ef yasur dependante naw cavered lor
ony farm of noaith neurence? ... . e . TES MO
38. Weo any port ot your bady aver perelyzed? ............... YES NO
0. Did yoou over have a Fit or convulsion (apilepey) ¥ ...... YES RO 58. Wora yau aver eudictod ta diugs o sicohal? .. .., YES NO
M. Nen o doctor aver said you had o hemia (rptwre)? ..,.. TES NO 89, Wera yau over den.od iife insvrance?. ... ..., YES NO
31, Do you often hava savers sutning pain when you #0, Have you been refused empioyment becevse of
WERMEO T . i iriiir et iaareiee creserererrsasisseriies T ES MO hootth? . . ... . ....... Ca eEs s rar e . YES NO
32 NBe o édecrer aver soid you had kidnoy o bledder 61, f femele, have yau had hoa th probiome pecui ar
oot ......... rrdsarreveneveierererrentessssarvarsvasrensseses Y ES NO te your son? . L ........ e et e YES MO

33. DOmE wortiing tire you oot cempletely? nviicnnnieneces TES HO 62, Do you sonaider your heoith? Geod { )} Forl ) Peer { )

PATE . YOUR HEGNATURE
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e i

PHYSICAL EXAMINATION

NAnE MARITAL SYATUS

SEN . COLOR .

ADDRESS

PHONE HO,

AGE ..  APPARENMT AGE .. NREIGWTY __ Vlii.ON; RIGHT EVE 20/ APFT EYG 30/ -
TEIGHY . RECENMT GAIM-LOSS . WITH GLASSES. mieiy an/ LEFTY 26/
TEMPERATURE . . PULSE . RES>, HEARING. wienT EAn e LEFY Fan

M CLEAR SRUOEE TEY V'Y T { S — APPLARANMCE: 80aD ¢ )

sFatm | ) PoLR )

VACCIMATION HISTORY,

- ODEVELOPRINT. &00D ( } YAt { ) PFOOR [}
. I 1S BLOOD SERGLOGY IKOICATEDY vES t ¥ NO &}
J— " S - N .
HEANT: Lecariom S ABDOMEN, NORMAL (] ABNMORWAL (8]
NONAL [ ) ABNORMAL SN 1 ANY SCARS, TENOEANESS, LIVER EOGEY
SLOSD PRESBUNE JPOUY ——— e i i e i
LN cLEaAR () ABNORMMAL SIENS | ) HERNIA: YeEa () “e
EMEST N-MAY INDICATED? YEsS L) NO () INGUIN AL RINGS: NORMAL () ABMORMAL { }
1] {18 AL AMDS womMaL { ) ABMORMAL t UPPER EXTREMITIES: NOuMAL () ABNOAMAL | )
THYROID NOmMAL () ABNORMAL (] LOWER EXTREMITIES: HORMAL () AmMNORMAL ( )
THABAY NOMMAL () ABNORMAL (] GENITALIA NOMMAL () AaNOmRMAL | }
HOUTH; YeNsueE wOoRMAL | ) ABNOMMAL (3] PROSTATE, MORMAL ( » ABMORMAL ()
cums MOmMAL (1 ABMORMAL {) SPINE. MOMMAL () ABMOMMAL | )
TRETH 6000 (] cAmIOUs (] RECTUM: MORMAL () ABNODRMAL { )
SRIBEE WO RK (9} OENTURES ) URINE: SPECIFIC GRAV!ITY ALBUMIN _
[ 113 noAmaL () Aswommar () SUGAR . .. REACTION .
D s R T (U 1 4o R _ - .

Does examince have any abaormalities, organic or functional disorders that might interfere with his or her erployment?
if so, please give dctails thereof and your recommendations below.

‘c.uify that all answers given in connection with Date of F.xamination
the cxamination are true to the best of my knowledge,
understand that any willful false statements may I classify the examinee 1 2 k] 4

regult ia my diamissal from the Company, if hired.

SCNED SICNED e
CERaAaMINESR WEMICAL OODCTYO A
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We regret that some of the pages in the microfiche
copy of this report may not be up to the proper
legibility standards, even though the best possible
copy was used for preparing the master fiche.
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Annex 6

Apprenticeship courses

WORK PR0OC 15575

I. Cle~ning ~nd inspecting p~rts

8

Le~rning ~11 p~rts ~nd -~ccessories
Requisitions .ud ~cyuiring of ponrts
knovledge

II. Cylinder he-ds

~~
Lot oG e M0 oD
Nt St g s

(x)
ta)

(n)

Clenning ~ad inspecting

Repl-cing v-lve ~uides

Removing ~nd repl-cin~ v-lve sa~ts

Rerming v-lve gpuides

Grinding v-lve se~ts with rrinder

L~ppins v-lve:s

Checking v-lves vith di-l indic~tor

Installin~ injector t.bas »>r br-as

Replmcing 2lch pluss ~nd '~ter test
he~d

.ebushins rocker “ms -~nd re-ming
cushinrg

Checking ~nd repl-cine rocker ~rm
rollers

Torquinz cylinder ha~d bolts

Inst~1l-tion of cylinder he~d ~nd
7-gkets

Torquine 1njectors ~nd -~djustments

I11. Cylinder blocks -nd liners

(~)
b)

o)
d)

{3

(z)

Removing ~nd inst-lling cylinder sleeves,
both vet 'nd dry

Cle~nin~ ~nd checkin~ - -~ter p-ss-res

Chackinz counter bores for gleeves

Recuttin: ~nd str-i-hteniag corunter
borea

demovins ~nd repl-cin: cylinder studs

Cle~ning piston rin~ zrooves, fitting
pistons -nd rings for cle-r-necz

Inst~lline ~nd fittine piston pin
wshinTs nd platon pin-

Theckinr piston rod wel-ht, -1iznment
“nd rod bores

Honiar “nd Loring cylinders

Cle~aing nd iuspectiag oil prssges
‘nd lines

ID/WG.13/4
Annex 6

APPROXIMATE HOURS

500

150

1200
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6
APPROXIMATE HOURS
(k) Checking, removins ~nd instnlling
timing genrs
(1) Checking m~in benrinz s~ddles, cronk-
sh~ft wenr ~nd crncks ~nd rrdius
~re-.
§m) Re~gons for m~m~fluxing
(n) Checkin~ cle-ronces -nd iast~lling
mrin ~nd rod be~rings
(0) Proper torquine of m~in ~nd rod bearings
zp) Line reqmin+ -nd insi~lline c-mshnft
bearings
(a) Pressure test sil systems
(1) Di-1 indie~tins run out on flyvheel,
housinm ~nd d-mpner
sg dep ir of nccessory drive genrs
t) Check rnd set timin~
u) Checkiaz ~nd repnir of oil pump
v) Instoll~tion of crankcnse pon ~nd
aaglet
IV. Clutch : 600
(~) Removing and repl-cinz clutches
(b) Checking ~nd ~djusting clutches and
link~ges
éc) Rebuilding pressure plotes
d) Relinins clutch discs
V. Tr-usmission 1000
~) Removinz ~nd inst~1lin- trcnsmissions
b) Adjusting link~ge, shift cylinders eto.
¢) Rebuilding tronsmissions
d) Inspection of me~rs and bearings
¢) Cle~raonces ~nd tolerances
f) Power t-keoff
VI. Drive axle 50
§1) Removinz wnd repl-cing
b; Complete rebuild
(c) Inspecting, ~djusting ~nd replacement
of ~11 se~rs, bearings and senls
sd; Removing ~nd repl-cing nxles
e) lebuild or repl-ce universnl joints,
yokes, splines etc, :
Y1II. Cooling system 500

(-~) Checking -nd ~lewning inteml and
axternil, including reverse flush

(b) Remov:1, repair ~nd replacement of
w-ter pump




¢) i inspection ond r2placement

d) Checking ~nd replacement of thermostats
@) Minor repnirs to rodi-tor tubes

f) Gnsket repl-cement on r-dintop t ~nks

g) Cooling system pressures

h) Use of anti-freeze

1) Ingpection ~nd repl-cament of hoses

J) Inspection ~nd ndjustment of belts

VIII, Front end ~nd steering

IX.

)

() Remove, reprir ~nd inst~1l steering box
nd justment

(b) Replace front springs

(c) Set cnmbar, c-eter, toe-~in ~nd turning
rodiue

éd” Replrce wheel senls

S Check shock ~bgorbers
g g Replace ~nd rep ir tie rod ends

H @

g) Replace front -xle, king pins and
bushings

(h) Balance front vheels
Brrkes

n) linor nnd mnjor adjustment

b) Bleeding hydr~ulic systems

¢) Replace nnd turn drums

d) Relining brnake shoes

e) Rebuild wheel cylinders ~nd master

cylinders
Check ~nd reprir brnke power system
Rep~ir nnd ~djust prrking brnke
Repnir nd reset ~utom~tic ~djusters
Rework or repl-ce b~cking plrtes
Rebush coms ~nd rep ir slnck ndjusters
Rebuild brake cheombers
Tr~ce ~nd have knowledge of all lines,
valves nnd ~djustmentc

f

R G e S0y
St N

Nt Nt e s S

Tlectrical systems

() Use of equipment to check electrical
systems

(b) Reprir and ~djustment of alternators,
starters, gener-tors ~nd voltage
regulators

(c) Meking ~nd inst-lling replncement wiring
systems

(d) Repair and trouble shooting series
parnllel switches

(e) Battery testing ~nd chrrging
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APPROXIMATE HOURS

100
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(2) coils, condensors, distributors -
repair and replace
(g) Tracing of circuits for shorts on all
lizhte
(h) Installing cag testing electrical
accessories; including vipers, gauges,
horns etc,
XI. Puel systems 2500
a) Parts identiiication
b‘ Injectors - emove, repair, flow-rate
and ingtalj
(c) Assembling and disassembling diesel
fuel punps
éd; Calibraticon of fue] pumps
e) Repai urd teat fuel pumps and carbure-
tors
éf Installing ruel lines —
&) Check, repair or rebuild governors and e
correct wll goverror functions
(h) Service air cleaners and fuel filtration
Sysiem
XII. Lubrication 250
éa) Use of various oile and sreases '
b) Clcaning and replacement of all filtering
clemenye
(c) Greasin~ - Praagt axle, drive shaft, brake
coupone e, steoring accessories, clutch
bearines, universala etc,
(d) Changing Tubi:cnie — crankcase, trans—
migsion, ul “feential, air cleaners etc.
(e) Ludr-ca*ion p° adjustnent of wheel beapr-
ings, ~ca' 1eplacemon’
(£) Lubricairon or uater pump, distributor,
; alteinat-n»
% (g) Inspect ~nd sorrsct all lubricant leaks
i
XIII. Bngine tuns-up ang ticubl e-shoot 1500
(a) Use timing dywices, analyeers, compression
gauge.,

(b) Clean and +ast spark plugs, ignition wiring,
distiibutor adjustment
¢) Check irine order ang timing
d) Adjustinz: mlves and injectors
e) Use of vacuun ganse aud tachometer
) Dynamometex-testing
) Use of fuel flowruter
) Complate aralysis of engine operation and
detail lieting of repairs needed

)

é
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XIV, Helding 800
(a) Acetylene - cutting, brazing and
velding

(b) Tlectric - cutting and welding
cg Special - stainless steel and aluminium
d) Knowledge of metals and welding supplies

XV, Air system 160

gag Removal and overhaul air compressors

b) Rebuilding all air application valves,
relay valves etc,

(¢) Trouble shooting on air system

XVI. Bench work 500

gag Hydrculic test equipment

b) Rebuilding hydraulic cylinder, valves,
pover steerin~ etc.

(¢) Operation of various machines
(1) Valve refacer
§2) Armature lathe
3) Brake drum lathe
§4) Portatle drills
5) Boring barg

6; Arbor press

Brake tester
8) Grinders
(9) ALl test equipment

XVII. Automatic transmissions 450

(a) Repair, rework or replace all types of
automotive transmissions

(b) Anslyse and test procedures for trouble
s3hooting automotive transmissions

éc; Function and kuovledge of torque converters

d) Repair and rebuild industrial type torque
converters

(e) Test and evaluate torque converter
functions

f) Adjustine and rebuilding steering clutches

&) Relining clutch bands

h) Adjusting and installing bearings and
seals '
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XVIII. Painting 6000

(a) Prepare body and fenders for painting

gb; Sanding and rub down preparation

¢) Use of spray zun, spray booths, regulators
and their maintenance

() Mix paints and knowledge of paints, priners

g and thinners

(

g Touch up brush
XIX. Truck and trailer body mechanic | 8000 Total

Golour matchingr
éa) Stripping vrecked trucks

2 -0

Air sanding
Masking and tapin~

b) Straightenine frames and miscellaneous

parts - 2500 hours

) Rebuilding cabs, dovors etc.

) Layout and fabrication

Rivetine

''eldin~

Chassis assemblies

Use of body fillers

Chancing sprinss and axle assemblies

Installing rifth vheels

0

Ce W+ 03 4 @
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Tools and shop equipment for a repair and service shop

Vheel dolly to pull dual wheels

Floor jaclss

Hand jacks

Transmission jack which can usually be adapted to differential
Jack

Bearing and gear pullers

Seal seating tools

Wheel nut rench

Axle tread chaser

Power hand drills

Pover impact wrenches and sockets

Power hand chisel

Compression rauge

Pressure and vacuum sauges

Water and/or mercury manometers

Heli-Coil set

Tire changing aquipment

Brake drum lathe

Brake shoe orinder

Brake shoe relinin» machine

Battery test equipment

Battery charger :

Distributor test machine S

Valve sprinc~ tester

Valve refacing machiune

Valve seatin~ vacuum tester

Valve seating tool

Valve lepping tool

Volt-AlP tester

Spark-plug cleaner and tester

Armature tester

Armature lathe

Electric welder

Acetylene-oxysen welding equipment with hoses, valves, and
gauges

Weldinz equipment for stainless steel and aluminium

Air coupressor

Torque wrenches, inch pound and foot pound

Tap die set

Micrometers - inside and outside

Depth gauges

Telescoping rauges

Uire gauges

Feeler and thickness Fauges

Calipers - inside and outside

Dial indicators

Cylinder rauges

Bench grinders

Portable grinders
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Vices

Sander

Surface ~rinder
Honing equipment
Reamers, various sizes
Tubing cutter
Tubing flaring tool
Bolt cutters .
Sockets. above 1"

Thermometer

Ring glan geauzas

Ring slan cleaner tool

Hole saw sets

Vacuum pump

OHM gauge

Tubing bender

Metal shear

Magnifyirg glass

Ridae reamer

Liner puller, wet and dry

Liner and block boring tool

Line boring bar

Chain wrench

Piston ring compressor

Heavy duty C clamps .

Heavy duty cabinet clamps

Metal cutting bandsaw

Drill press

Heavy duty press 50 to 60 tons

Bngine rebuild stand

Transmission and differential rebuild stand
EBngine shutter control test equipment

Degreasc tank

Steam cleaning equipment

Ad justable safety stands

Lubrication equipment

Paintine equipment including gqun, hose, regulator etc.
Tobin arc bvar

§
:

This is special equipment that requires volume in order to warrant investaent,
unless the equipment is not available in the area.

Magnaflux machine

Crankshaft grinder

Balancing equipment for clutches, drivelines, crankshafts eto.
Diesel fuel pump test equipment

Injector tester and flow-rate equipment

Whecl balancer and aligner

Heavy duty freme and axle ftraizhtening machine

| Front and machine for settine caster and camber

L Dynamorieter

: Immition oscilloscopes

Ultra-hish frequency sound detectors for leaks and friction
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Desel fiel shall be an all purpose fuel intended for .se in all sutomotive
type diesc)l engin - under all 1:mal conditions »f service, It shall “e a
straight run petroleus distillats, free from water, zrit, icid and fidrowe or
other foreigm mattaer likely to clow or injure pamps, no3zlos or valves, [t
shall conform t5 the folloving chemical and phyeical detail requirements

Cetans Munmber Hin, 4%
Pletillation Test
%% point Nax., 520°r
Bad point Nez, 6507
Plash point Ma. 1257
Pour point ; Nax, 15°% i
Viscosity 3, U. © 1007y 3045 Becs.
Carbon residue on 101 hottems Max. 0.1%%
Nm Nox, Gom
Yater and sediment Nax, 0,0%%
Corrosion Pacs
Ash Rax. 2,017
AP1 Gravity Nax, ¥

Ixtrel

Regular petrol shall consist of blends of refined hydrocarbons derived
from petroleun, natural sasoline or blends thereof with synthetic hydrocarbons,
or aromatic hydrocarbons, or both. Reeular petrol shall be free from water,
sedir ent and s spended mattaer.

Detail requirenents

Distillation Rang-

7520 - 104 Min, Pervent \ges to be evaporated
140 C - 50% Min. Percentages to be evaporated
200°C - 907, Min, Percentages to be evaporated

Distillation residue shall not exceed 107,
Oum shall not exceed 4G per 100 ML

Vapour pressure - Maximum 3ho :11d be sat in pound per square inch v
based on temperature and location.

Corrosion - !Heet requiremants for classification 1 for ASTM Test
for copper strip corrosion.
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Octane Number - [linimm )2 essareh methe’.
Sensitivity at no time greater tham 10.
Sulphur - Hot exceed 0,27
Testing shall confora t> methods of testing preserided Yy ASTH
Specifiontions I~43)=ACT,

m gatin~ oil - int :mal

One type of naavy dity suitable for crankcase lubrication of reciprocating
internal combustion enmnes of both spark imition and compression imition
types all comditions of asrvice,

Faterials - Petroleum prod.cts ~ompounded with functional
additivo matorials (deterrents, dispersants,
oxidatior and ~orrosion inuibitors). No roe
refined components shall be .szed.

Baical reruicencnis ol

Grade 30

Viscosity © 710°F kinematic, centistokes 9.65 - 12,98
Saybolt iniversal seconds %8 - 70
Viscosity 7 5°F kinemutic centistokes Max. 43,570
Seybolt universal seconds Hax. 200,000
Viscosity index Min, -

Pour point decrec F Max. O

Stable rour point degree F Max, -

Plash point de:rce F Kin. 390

Viscosity -t 2°F shall be obtained by linear extrapolation of the vige
cosity values d:temmined at 210°F and 100°F usinz the Kinematic Viscosity Tem-
perature Chart ~ (ur the SJayrolt Universal Viscosity Tempe -ature Chart A), des-~
cribed in iethuod )1/l of Federa) Tost “thod Standard No. 791,

After teing coolea below its pour point, the oil shall regain ite homo-
guneity on standing at a temperature which is not higher than 10°F above the
pour point,

Most manufacturers of today's heavy duty commercial equipment specify
Extreme Press.re 0" differential grease. This meets [lilitary Specifications
MIL-1~21053,

Multi-speed transmiseions require 9OW straight mineral oil in majority of
operations.

I
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Balatenarce Repair Codes
S|ap i SUR-CROUPY
™ smvic: 001 011 ohange, grease
Filter charges (oil, fuel eto. as
part of PM)
BOAD caALL 010

INSTROCSYS AD ACCUNORIES 0% Techumeter and attaching parts
Speedcreter and attaching parts

All gnuges

Born and wire

Petter; aid cablen

T™rottle, ~hoge ind engine shutdows

Acceleprator ~onteola

Bagine alure

Low air vuzsser

Safuty otuipment

PO pun;

ALy Corditioner and related parte

w0 Lampe, Milue
Indi-at 1a
$tarter, al.ormatap
Starter, a1 . controls
Distributo~ ang somtrols
Pluer, 29tl, wiring
Volt remiin.op, relays

0 Mrin- componen g
hove: pory drive, bslts
Oylinde: head, nover
Nanifolda
ngine woeunting
Otl lines, fil.ers
Radiator ang nounting
Pan anl 4ri-e
Water p.vp
Yater fi.tingm, hose
Perry ilter
Shutters, sh%ﬁtcx‘itii. valves
Thermoatat

m-cu-sutymwaum-mﬁ-m
performed specifies another code,
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GROUP

FIIL SYST™!

FRONT AXLZ AND STEERING

CAB AND BODY

R

SUB-GROUPS

Puel tanks, lines and fittings
Puel filter

Puel pump

Blower, governor

Cardb

Air cleaner

Injector

Axle, steerinz knuckle and king pin
9teerins arm, tie rod

Steering sear, column

Staerinz whesl

Drag link

Power steering

Wheel bearings, seals

8prinss, leaves

Landins -ear and attaching parts

Axle housing

Axle shaft
Carrier

Qear and pinion
Axle control
Drive line tubing
Universal joints
Yoken, flanges
Spring, leaves
theel bearings, seals
S1iding tandem

All sheet metal
Penders

Reater and controls
Hirrors

Pifth wheel

Dattery box and cover
Bumpers

Hood

Prame, crossmembers
Yhaust pipe, mufflier
Tow hooks

Cad glaas

Poor covering, seals
agine cover

Seats
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SUB-~GROUPS

8hoe and lining
Compressor and ~overnor
Brake shoe mounting
Wheal cylinder

Brake camshaft

Slack adjuster

Brake chamover

Master cylinder

Brake valves, lines
Air tank

Parkin: bruke and controls
Brak: pedal and linkage
Drumc, whealsu

Plate, disc
Flywhoal

Centre plate

Controls, linkage
Beaings

All components

Bounting

Shif. lever, controls
Pover take-off, contrels
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