
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


1 
\ 

&.ïà\±J O O I (o io 

United Nations Industrial Devetopmtnt Organization 

Diotr ib^t lin 
LIMITED 

ID/WG.H/¿ 
22 July  1963 

ORIGINAL:  2WLISH 

"ho Seminar on the Sstabiishment  and Development 
of ths Autonot iva  I.idustry   m Developing Coir.triös 

Karlovy Vary,  CSSR,   U October - 1 November 1968 

mmoÊmm or «iff BWT COMBEUì» tmmnm «yi 

tf.F. K*t<m 

flc«-Pro«xd«nt - FlMt MiintiMMI 
Th« Mtson ana Dixon LlJMMI 
Unitsd StatM of lflw»ríc* 

1/   fto *«m a»ft ®fi*4«* tiptlMii i« «A» !*§«» «• **^ «JJ* ****** 
not »•©•«•arily f*ft«©i ta» **••• ©f tit Ä^aw*«i»t of HB», 

i*. 6ft»10M 



Ms r«gr*t   that   SOM of th#  pages  i» th* »icroftch# 
copy  of   this   report  «ay not   be   up to  th#  prop«r 
Ugibtlity   standards,  «vvn   though  th#   b*st   possible 
copy  was   used   for  preparing   th«  master   fich#. 

% 



ID/WG.13/4 
Page 2 

CW*W*f 

Introduction 

I. CHOAinZATIOtfAL SET-UP OF COiEECIAIi FtJET MAINTBKAMgT 

II. 

III. 

n. 
v. 
n. 
ni. 
Tin. 
». 

ARTMEffT 

PERS0NN5L PROOUREHKIfr 

~  OP CONSTRUCTION 

TRAILING  PERSONNEL 

SHOI  VOOU'  A:rP BQUIPHEKT 

MAIHTENAMCE PROCEDURES AND 

PAE7S ROQ4 AM) INVENTORY 

? 

U 

14 

20- 

26 

12 

1. áwUeatlon far »aploy *nt 

2. MMfcuue*« joUlnowlod«» t«gt 

5* Sta|)ioQf*# health questíoru-kAir» 

4« Perticai oxasiinat i on 

% Pirtt-floor plan ft « rcptir w*A 

6. Apprenticeship c«*rwi 

T, Tools and sfe<>p e<fuip*e«t far » r*f*».wr «»4 

I, fttpaur rarcUir 

9» S«Bpl« Bp*cifi&*%irm» m, 4ie*e>l tm»t9 petrol, oil 

1% ÄttntoftÄnc« reoorè 

II, fcairt«wöic* mp*i* c< 

1*4 

I 
1 
I 

1-4 

J-2 

1-2 

1-2 

1-2 



¡PTiplFl 

United Nations Industrial Development Organization 

Distribut i-m 
LIMITS 

ÍD/W.1V4 STJ•RY* 
22 July  1968 

ORIGINAL:    ENGLISH 

The Gemi:"! >r on the 'üctablinhmenc  and 7 volopment 
of t}io ,'; ut omotove Indi'sir:  i." Developing Countries 

Karlovy Vary, CS^,  1" October - 1 rovember I96B 

mmmm¡w OF HEâvwxrtY CQJPTOIUI 

by 

W.P.   Eaton 
fie©-President - Plcot ürantenance 

The Mason ?-nd Dimori Linos 
United States of Amorien 

SUMMARY 

1. 'Ai- papôr piente baaic facts pertaining to the ostabUehnoit and 

operation of an autotnotivo servieJ,  maintenance .and repair f:acuity.    The 

ORsWoratim« arc restricted V, u~ **, -uiy commercial  automotive ^ipaont, 

tut, acnordina *o the -v^-,   thu —o prinoipl*a can be applied to the 

n&intonance of passenger automobiles. 

2. »0 paper describes tho organizational structure  of the facility,  the 

VMpwlMlity  of perianal,  tho selection of the technical personnel fro« 

plication and testing to appvr.isal and employment,  ini the methods and 

formules of training of mechanics. 

r ï*iV i« a «B0KO7 of a paper issued under the UM title as rD/HO.U/4. 

i/th« viw« and opinions expressed in this paper are those of **>"£** 
y îï lo^t^coïsarily reflect the views of the secretariat of WXBO. 

u,6Vzn<> 
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3. Layout details on the construction of the maintenance facilities 

and basic information on workshops and equipment,  particularly maintenance 
procédures .and schedules,  are pi von. 

4. The  factors affecting a planned programme for maintenance,   simple 

methods for inventory control and ideas for the layout of the parts rooa 
are listed. 

5. The paper recommends records for keeping information on repairs, 
warranties and cost control. 
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gtamnarv 

1.      Countries-  and nations' pronao oan bj miia8urod ^ thoir tranBportatic,n 

systems.    Orcrth depends upon movement of people and material from ene looation 

to ano«,*.    In this paper an ,ttonpt ta boun madj to ^^ ^ ^ 

of what may be a bl,hly conpUx rmd acœplioatdd systuH ,jf tranBpoptn1il(m ^ 

communication,     ««over, the maintenance and „pair of automotive equipment 

becomes hi?h!y important the day the equipment „m not move because of mechani- 

cal  faUuro.     In fact,   all  previ,us pLann^,  designing   operation etc.   i. do- 
losa the day thu equipment in parlcod for rjpairs. 

2.      With this  in mind,  an attempt  has boon mado to oxploro and discuss somo 

has« facts pertaining to tho establishing ano operation of an officient  -uto 

motivo equipment service and repair maintenance facility.    This paper is 

rostnetod to heavy duty commerçai automotive equipment,  but  th. same principles 

can bo adapted to the maintenance of passera c,rs.    Truck maintenance require- 

ments are far more stringent ana complicated than passenger car maintenance 
requirements. 

3.      An important organization «ot-up is outlined in such a manner that the 

small service and repair shop 0«i begin fcl.„ ,-üy mechanics and a head mechanic 

(who may bo the owner),  but can ;;row into a hi.* volume shop by placing quali- 

fiod personnel  into positions as the need   úricos.    The selection of the pro- 

ductive labourer is approached fron basic application,  thorough testing, 
appraisal and finally,   employment, 

4. Layout  nnd construction of the .ainWnoo facility is given necessary dis- 

oussxon because of its  .xtrene Wlportance U  efficiency and production.    Treat- 

ment  is gxvon to „any features that can be incorporated into building plan, 
that will expedite vork flow. 

5. Much emphasis is placed on methods and schedules of training mechanics 

who arc so vital to the efficient  operation of ^ maintenance nnd service ahop. 

The training programme discussed ßlves advance nt and reward for accoaplish- 

monts,  nnd at th. 8aDy  tine j^pe   .he ,ver imp >rt«nt  mentis before the 

apprentice.    The programe,  if followed,  will  turn out , soason.d nnd eWiönc«d 
móchame and not a "ninoty-day wondar". 
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6. Basic information is given regarding shop tools and equipment.    Those 

items usually como automatically in an established shop as the need arises to 

do a better job faster.    Management should not deny purchase   ,f n>iy tool that 

fills a need,  provided the v,lume warrants the expenso.    Repair and service 

shops must have the ir.test  and most advanced tools to do an efficient job. 

7. Attention is called to maintenance procedures  and schedules,   with con- 

sideration given to the fact  thrt  each maint.nance  set-up will  require a 

differently planned prosarne.    The factors  effecting such a programme arc 

listed,  and the  conclusion  is  drawn that  often only  experience sets the ma-'nten 

anco programme.     The  important thins is  to hav. a well  planned and woll super- 

vised maintenance programme backed with experience,  records and meaningful 
testing. 

8. No attempt  is made to list highly sophisticated methods of inventory 

control and parts room layout.    A simple tried aad proven method is given 

that can be enlarged upon,   improved and changed easily to meet any extreme 

demands.    The important principle  ia to have the needed part when it is needed, 

and not have a prohibitive investment in parts that  ar,  seldom used.    Parts 

issued from inventory must be replaced on a current basis and obsolete parts 

must be disposed of currently by returning to vendors under an established 
agreement. 

9. Records for mechanical decisions,  warranties,   future equipment  specifica- 

tions and cost control  are essential.    This paper suggests how to compose 

such records.    If the  shop is sollin- service and r.pair work to  the public, 

some records are not necessary,  such ?.s the mechanical history of the vehicle. 

The owner has the responsibility of maintaining his  own record on his vehicles. 

However, cost records and records tu show good and bad equipment are necessary 
in any shop. 

10. The intent of the paper is to stimulate thinking and cause action to take 

place with anyone contemplating entering the automotive maintenance field. 

For those already engaged in such activity,  it offers a chance of comparison 

between methods and procedures used,  and those as  set  forth in the  paper.     It 

is meant to place automotive maintenance  in proper prospective and help it gain 

the status  in the  field of industry that  it should  occupy.    It  ,ivus 0Pudit  to 

the tried and proven practices of the past and present,   but is suggestive that 

people so engaged must remain flexible and be quick to chango and accept the now 
and better. 
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Introduciti on 

11.    In dovoloping tho aubjüCt aí this papiir> thj quMtion oonûa to mind what 

wo aro co„eidonnS totally undovolopod countries in tho automotivj lnduB 

t^ne to uPKrado Active nRintcna^ in 0,juntrlos ttat ^ the ^  ,'_ 

hö   Th tt ;U"Pt "ÍU '" ^ t0 *""* "" mÍddl^ °f th" '»* — »i*» «o 
h PO that both tho dovolopin8 county and tho country that wish-, to uperado 

»• «"«•«- «intonanco win h,  nblj to roap ,„„ bonjm  fr0H ^  ^^ 

to irr1 ^ "thor appr,)ach oauid "- °ithur tjj primiï - ^ —< aorvo tho ,roatost m•bor „oodlng assistance in automotive „aintenanoe. 

12. The „atura! tond_noy of moat individuais ,s to ^ ^ ^ Mpon8l 

or proWljras rulatud t0 ffluchMlcal   .quipnijnt_    This atti^ ^ ^ ^ ^ 

lack of understanding of the basic prtneipl>JII of uhy a piiJ00   jf ^^.^ 

«ont runs ln the fi„t place,   „ ,,hat is njdd>jd in thj ^ ,jf ^ 

keop ,. in trouble-free option without costly ti», and repairs.    0fton 

common saneo doos not nr.-vnii   -,«,* +u x ' 
,        . P        U  tand th^ °P^^^ "ill continuo to opornt. a picco 

01  equipment with no th->ujyh+   »iir^ + , 4.u 
h0Ufeht -T1Von *° th-' v^ important provont.it ivo raainton- 

ance that oquipmont roauiroa       iv ,   >íM- •.« + u 
..     .. M    '"'     '  ° Jftun th" "Porator justifies his position by 
th» theory,  „hy should !  spend raonoy ou „  c„ JP truok ,ihon  a  i(| ^ 

and costing „o „othin, for „aintonanco.    Tho w,un,  of Moy not spout   for 

basic »intone,  is sur.  to brin, ou costly ,,J)r repairs  that „in require „ 

groat doni .oro rconoy that »,,   bo spout  without   ch,ieo.     Too .any pooplo  oper- 

ato automotive o4uipm.„t .-.a k„ ,„ nothin, about  it except hoW to open and closo 

ho door,  start  tho o„eino,  aocolor.to,   bra,o,  stoor otc.    Thoir ,uoWlud,o on 

the .ubjoot doJS not So boyoud  tho roach ,and tho vioi,n of th. drivor-s  s'oat. 

lì.    Any .aintonanco pro.,r.a•,. nu=t continual!, try to dofoat such .,, attitudo. 

This can bo do„o with oreani2atio„,  suporvision,   training  8klllo,  proooduroei 

coat fiaros ,aud rocords.     !t  is »,:  an oasy tas, oocaus. tho balauco weighs 

hoavily ou tho sido of thoso „ho Kiv.. nc thought to .aiuton^o.    Thoso s«o 

indivlduals raiso thoir voicos  tho loudost „hou tho ocuip^ont  faxluro doos 

occur,  and strong  oxpross a comploto lac, of undorst,andius of „hy md how thü 

failure could „avo passably occurs.     Thoy c.uld not  find ti-o to Movo tho 

oou^ont  from sorvic, for provocativo »aintenanco,  but „„„,  „ith a raajor 

»eohanical ropair nocossary, thoy „ill fi„d a way to do „ithout it until tho 

oquipmont can bo roturnod to Borvico. 
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14. Maintenance shops ara ofton raforrod to ae a nocossary ovil, drain on'tho 

profit, big spenders, non-contributors to revenue oto. The truth is that whilo 

all these things may bo true, the wise owner of an automotive fleet knows that 

a tremendous amount of money ecu, be saved with a well organized and efficiently 

operated maintenance Bjt-up. Th. efficient maintenant of the equipment can bo 

the dxfforoncu between profit end  less. Equipment maintained in the proper 

mannor can mean the difference in gutting the job that brings in the revenue 

dono, or not getting it done. Automotive equipment parked for major repairs or 

parked on the high-ay due to mochomcal failure contributes very little to the 

officioncy of any operation. 

15.  In order t,  have an efficient automotive maintenance shop, it is necessary 

to have on efficient organization of individuals, entirely capable and dodi- 

oated, working as ,  tc*n. There is no substitute for well-selocted, trained 

personnel vailing to accept responsibility and authority in a well-organized 

wpaxr shop. Following is a manning table for the organization of a mainilo 
shops 

Tabie 1 

Organizational at rant i»*» 

Director 

Clorical Soorotary 

ÄMiBtant'        Purchasing 
Birootor 

f    Parts      ! 
|Supervisor! 

i Partsraonl 

Agent 

'Secretary' 

Shop j 
Suporvisor Í 

[      Shop 
î Poromen 

Saoords   J 
Clark 

"fire' ' Haintenanoo 
Engingur 

Shop 
Personnel 
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I.      qWaMIZunoWAL aWNHHjg COMffiCIAL FLEET MAIMPBMHCE DEPARTMENT 

16.    Following is a description of tho activities and responsibilities of each 

section necessary  to the ^anization of an officient maintenance departmont. 
giroctor or sup^rj^e^d^ni^^);^^^^ 

(a) Reports  to owner or  company of^icor. 

(b) Primary responsibilities: 

(i)  3stablisho¿ policies and procedures for sufficiant 
and economical maintenance of all automotive 
equipment; 

(ii) Recommends atandarás ^or tho purchasing of auto- 
motive equipment, „hop equipment and replacement 
parts; 

(iii) líanosos and directs subordinato personnel in tho 
development of ¿oals, performance, standards, 
training methods, scheduling and all phases of 
activities within the maintenance department. 

(o) Other responsibilities: 

(i)  Attends schools and councils; reads in order to 
koop informed on la+onb developments relative to 
automotive equipment and its maintenance; 

(ii) Administers personnel safety programme; 

(iii) ïïaintaxr.s constant watch over expenses of the 
department by daily reports and spot checks; 

(iv) Approved requisitions for purchase of shop 
equipment and material; 

(v) Maintain, o.eoc.eaiy liaison with owners or top 
management, rr.anu+taoGurers- representatives and 
salesmen and other rhorn uithin thu organization, 

AaalBtant dir ctor ^-j^Ili..': 'ïltSZÏ.^1 m^eint.nanc, 

(a) Reports to diremo- er superintendent. 

(b) Primary rompons ib-n.tt i.os- 

(i)  Assists the di*-icW i.n his duties; 

(ii) Supervises -.ici directs the operations of tha 
maintenance faeiiitio3, 

(o) Othor responsibilities: 

(i)  Makes schedule3 i.n order to carry out policies 
and procedures; 

(ii) Reviews and furecasts material and parts in- 
ventory needs. Co-ordinates shop foramen and 
promotes harmony between supervisors and 
labourors; 
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(tii) Conctantly reviews coate and rooouBand« ooat 
savingB; 

(iv) Supervises and directs training of shop 
personnel. 

3hop supervisors 

(a) Reports to assistant director. 

(b) Primary responsibilities: 

(i)      Schedules$  supervises ana directs tho work 
to bo dono on his assigned shift; 

(ii)    Makes docisions on mechanical problems  and 
conducts npou  inspections of equipment  before 
and   ii tor repair; 

(iii) Advises and consults with director and 
assistant  on mechanical and organizational 
procedures, 

(o) Other responsibilities: 

(i)      Distributjs repair orders to mechanical 

(ii)    /pproves requisitions for replacement parta 
and matorlai ; 

(iii) Supervises and directs on-the-job trainingf 

(iv)    Directa  and  expeditos thu flow jf équipaient 
>mdvrcDÍn¿ repair in the shop. 

,8or - »art3 dof>artm:--nt 

(a) Reports  to —sjistant  director. 

(b) Primary responsibilities: 

(i)      Directs .»»id centróla the receiving, storing ana 
ipsuin^  3f automotive parts and reiatod 
materials: 

(ii)    Kaintainc records of outgoing and incoming 
shipments in the parts department; 

(©) Other responsibilities: 

(i)      Rocoivir, requisitions for priority parts order« 
and  expedited  shipment; 

(ii)    Maintains records of rebuilt components shipped 
and assures return of defective units; 

(iii) Develops parts atorado methods and systems to 
inauro optimum utilization of space and 
personnel; 
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Civ)   laecaaaaaa nmm? ami type of replacent pert« 
to be jpö^ttiari/ «ioekaA and ««e^roa atrial 
parti:; 

(•)     Superviso« and dinota aubordiaate pwnonnol in 
the r-art-o department. 

(a) Reports to   ii.rvjoi.cr  >r aaaiatnnt director. 

(b) Primary reapoM.bi lttiê«.. 

(i)      Directs »1 uailata in the procurement of auto- 
motive partí and ail anturial related to repair 
and servi-! ; ?nop; 

(li)    Ncg.jtir.tws ora.uai autor fuel, lubricante and 
r*nti~freea e oont racta - 

(e) Other respond^hili'.i »s: 

(i)      fixpa.'it.* caite and »ateríala of proper quality 
at proper price for nooded delivofyj 

(ii)   Ilair.taùis t-o,d relationship with suppliers; 
receive*-  r-ivi nun and in ¿renerai stays abreaat 
of currert pri~j0, and new and improved producta. 

Mitt baaic «upuiriL-oiy pvnaìu.1, aecrotariea and clerical help ara needed to 

handle oorroapondenoo, recorda,  filing, reporta and so an.    The also of tao 

•Wico ahop «m doterai, tho .uabor of personnel,    tm an example,  if tao 

•arvica «hop io rapenti ,1, for a flout of 5OO power units plua trail*.»,  it aay 

b* wiao ta have a  .ire en,-i'o«.- -aid/or a maintenance engineer.    Their dutiaa 
aro 1 

Ht* sin^inoyr 

(a) Ilo port« "„0 dire'-tor. 

(b) Primary re-upcnajbiU-'.ioa: 

(i)      Coíiüijtj oi'i-.ioal ma oxhauativj investigation to 
üff jot n-Dijù-uTrt an-', cathoda for tiro maintenance 
rn?. tho r irt.nr<*ice of an acceptable tire coatf 

(ii)    Coniyois dlchur»u.;ont of tirea for recap and ro- 
quini-. ir-i" ACM tivrn from purchasing agent. 

\QJ Other rjaponribili'to« '"" 

(i)      Supor^jt  tho ccntrcl of all tire records; 

(ii)    lljvdta .wi aora.-jo tires with manufacturero and 
recappcra{ 

(iii) Appr^vea all invoices relative to tire expanee 
acd handle* all eorruapendence relative to tiisia« 
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(a) lapurta %o dlrœlor. 

(h) Primary r,t«j>oiMUblltUiiai 

(i)      PvrfiiM ".Mi^naüRta aitala th*, iftop to - inimt 
training «rith praötioni kaowlod-» «á thT^aUm 

(ii) ¡Ärr^r- ^ "~Mo-,a "*"* 
(•) Othvr rat^naibiliti^Bi 

Ci)      H^M,«di dasiçn   ,f oifui^nt,  both -.uta«*!*, 
*A «Hop,   fJr *.jtUu« lif.   .nd „ffieianeyj 

{i4) wit^t?^*11:^ s^•^ «v ««nfioÄti«. tu .tatuwotiva nnd sh.p ^iipo^ntj 

(ili) Porfuiw njv duties  •*, ^»i inw.d by tha dirupar. 

UJ* «pol, .hop.    A r.p,iP 8h,,p ¥lthout 8kiu ^ ^ *»   «J-» 
*w*»«r no sroiit «yrviou ti thj public  >r tu    ,«*        *   w 

**IUilSi   -«Scalvo   ti»«   vjtl    ,xp«lla      with   i*   „*v -4 
-IPwna-  Wlth   Ißwxpwri.acad pw»VAIVI 4.     F-aittTj. M 

a rctult  of faulty ruDAir« « -il ri h . . tf4 ** 
^n    *    • . ' ^-••w-    In •*»•*. th- »hop mm\ hw» m mtchmic  Xhrt  knom  «hr.t  h,   is  4.,ir»,% 

lml.    . .    n- cuy *- ity jaba Puquir. a ak>chnnic tj tikw * 

bo «rr^n« .„ ^ ^ ^ ^rj^Z?' t *°*' ,tt""' 

Ai© i» th. ao«t »kilUd nui .-uid if h    i,  t«ii- .i 

Un.,« «uch •« t'«o-Up.  r *uiil \ ^   ?      ^   * A "ian« •Pyc^ie 

*iU^ ^àaaic only ^tt^pt. tì^ L •:mír, ^U" * l — idh>   tit^i,,^       w * "**mws*  ï3  rilld  tbw   troubla.     Qltmm A 
i<»l» tncl«d.t but v« «at lUit^d to thw foli^, á 
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If) aa\fla* %-mm*np inel'jdifi^ t/n*au«**»r tastia* (if 

11) fra»» ítmi^tt-punir %r*i %U*na»*nt$ 

(5) Plinti:.*} 

**-a-r   ,«iï;   *M r^a«. claaa, ria*rvL,.*,      ft,  im   t ,   ^ 1#^J 

^;r%l   " r/l*3 *"fl r?patr »«r«  *n-J ptfl^m,  t*r,.uv*   ^JMw»^t8 
»it«  r*r .ut    ,P it#*   ..^^«»tr       »V   „  , v.j w bl, ^.hvil .   ^ fc| 

JO^   1-     ir   *.   ,h»p,   h¿ s*^  c^mtUit.^   h«tt«r tua,  ^  ^r  -ant   * 

Tin» %-mviic i» ^^ prttmrilf «o éMP «a, 
luan^t    -rrtiaaaia, Mrrto« «atterica, tir« Mint*, 
»4 otàor ratina it «a not rwriirlii* nr«*t »kiti 

filtara» 

Do«* ¿»renerai 
W»«hjs  parts 

Ol 31 "*P arouarf tfca afco».    ateptia* % 

Hua Mn i.Mt h«v# ta« to«wl^p to rae«*«», »t3r. ^ UirJ0 ^^ 
t> *.«h•i3. mm,lê tw •»!« t* s^, »^#»«ry riü««l -if all hU 
tranaaatl«»« « thojr «ffaot  th« pr^rwaatit and 4iai«i««Mt «f 
part»,     tomi»* t,» »*•• 1 uiit^d «rupmi Mí rifA¿r i»-^l#^ 

Tili» peraan 1« « 
*®tà by «MklM 

in ta* «»loaning* f»f %.,| 
at»** o lami .<?. 

ia\* 

II. 

70,     k winter)  or«nniMtlos trill  a*lj  b* M 

to ©p®r»te  it      Tharjfor»,  proper a#i«rti« «f 

trminia« pr^:«**., corrati* aoaUnlaUred,  |« 

in th« adaUniatrat ion of .h« arganiaatio«. 

fi el 

••I «ftijr at* irata fet 
im 



a.  *mu*i i. »or* m^H^ ^m ^^ %hê n0Ê% pmQpU |# u ^ ^ 
f^m i. « kMf^r too* than thnt of ..i.e*iag tho.. f>^>1#,   ^ „^^ ^ 

ifct etect^ olurMt.rt.tl3. of p^pu t. «o»othin>: that  cannot ,1^,  b. 
Ne6PiM4'  —i»**«» " 4-1*  -Uh.    Th,r* i, no  foolproof *v to «ploy 

P^,  »d to .or. of |*rlBJt th. «*>t  p^opl,  far th* job.    Thoro i.  «* *v to 

•ffur.t.1, protêt how »ho parrón «play«! will turn ,ut.    Ho^r, th*r« nr» 

PTMwrtioM  that c*n bo t**m,   inroti^tlon. conducts,   t«.tin* ¿or*.   ^ 

•fprmi-i. «U to h.lp .luin.t, tn. «rfln»!  to poor »ppiicaat 1« .uc. erlU- 

ml u^m M ph^ioM «.alth, -ntai health,  ability, ^„,«1 chmcfr «4 

Irtfttt,.    Th* tiM «4 .ffort .„.»t  to ..x.ct tH. p.opl. »o fiU th,  job.  in 

» r*mr »àap *„ r.t^ hi#l tìrt^.    ^ la BJ .ubotitat. f9r a ^^ 

ma thorough iwatijmtiof, of mmr? .ippliowt. 

».    ft. n«tn*t of procuri,** .*i«fn«o. p.r.oWl *ouliJ, of n^owity, Vary 

with tho 4,«^ of dor.iop*nt of tho «utoMtxr. indu.tr/ in tho nr*u    0*o 

«Hud ** «»poet  to find ** 4.CT.. of „p.rt#Be. lft . oauntp/ ||y|t ^ ^ 

***«*„.     In .«d» a caMf  th* obvio«.!, «dooirmbi. applicant, «aid b. oli«*. 

•hUd.    Th. n^ «h»ic «play should bo «po^ to th. wt»ttw ^p. 

Mil hi.  i»t.r*.t WÄteh*4 «g *ppr.i«o« ,9ry o^full^.     Sicily,  lf m 

»••MI 1. .oohanicUljr  incli««, «4uoat.d «ou^ ta «i,,,^ in.tructi**, 
** t. till.« to •ppi, hin^lf,  h€ 0Ä b, trR4n#d to b# a .^^^ ^^ 

23.    fh« rir.t  .top m th. procurât of p.r.onn.1  1. th. bn,ie .»action 
t» «ipi^u^t.   A«*.* i ^vm m àMmpU of t-oh M appliCfttlon fow>    a 

* .im#M«, M»^ or ^Wgo4 to «t th. gw. wt of 0OñAitiom u ^ 

•^    Prtnarü,,  .tth th, application c tri«  to la^ wiytàlnf .o..^. 

•»oirt th. wiic»t.     Fh. applicati« «uot  to foliota «1th int.r»i«.f 

mtwme. •*** ,tc.  „ ardor to «. it M oonpi.t. ,. po,.1M#.    Thlrofor., 

à. hi.tQfy of thi. ÄppUc«t up to tha pr...nt 4. inwti^f4,  a«d «ith ,11 

tho^ f»et8 it ,• ^ *.t.«i*wd ^u.r h. fits int-, tà. futuro of th. ««»uni^ 
tin.« wWmm*.mm' 

24«    Muí. it  i. n-5t abooiiitalw  .».MìUI  #— •«»wijijijr ^oMMtUl f«r % n^hoiiic to bo «bl. to .„, mmm 

*«o awv ¡cea mm th*t c-utnot do «ith.r, th«  Utar*t« 
«**^iC «ii rind hi. *v ,^h ,„i#1. wlth la4arli ^^ ,opfcliU0Ä|#d 

Et auot bo ablo to M« *#m©« rM popair »amua., rwd 
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», Mt toU«iw«t and so m.   Ths illiterate prospect can be t augii t, 

te* it 1« time coi*s»iii^ ana ha doe» not learn new concepta very fasrt.    It ig 

«•»Írmele for a sechanio to have at least a hifcli school éducation. 

2¡>.    There are various kind« of taste that  zm. be given job applicants to 

d«v«lop oasic information.    These testa are not ali conclusiva and should only 

be usád as a guideline  und  iu «.âLUar» a ujroì tritìi exporie.ice.    SOM« rscoautsnà* 
tssts aros 

(a) Test »o,   1 (warm-up t#st) - supplier - Aptitude Test Sarvice, 
flwarthiiore, Pennsylvania, 

(b) Perceptual  ZpeM ,   suppliir -   Industriai Halations Contar, 
University of Chicago,   I??5 -]ast 6öth Street,  Chicago, 
Illinois, 

(©) Traffic and Driving KAOW1*L'*S - auppller - Institut) of 
Public Safsty,   Pennsylvania Stato Collega,  Stato Coli*«», 
Pennsylvania, 

(4) Mechanic's Job Knovled^a Test. 

li«    It is this last test  that  is particularly important.    Anns« 2,  consisting 

«f 92 multiple choice mechanical questions,   nil vmiy cjuickly tall whether the 

•fjpltcant has «vor be«n oxposad to the mechanical  tide of antes» ti ve equipment, 

fmm total  gcore mñAn on  the  teat  is no* as  important as  tho type of questions 

that are answered ri#t  or wronr,    Fron this test  it  is aaay to jud#e the 

«aplioaAt's knowlodse and experience on pet—>l or diosei engines,  electricity, 

air «vstes»,  shop tools and ao on.    The test questions could bo grouped under 

là« various mechanical  clasoi f lestions and oal/ th© questiona portamina to the 

typ* of work to bo performed  he jiven to th«* t-ppl'cmt.     In  %ny case,  a dis- 

cussion of tro question» missed with the applicant can bo vary fruitful.     It is 

always possible on a multiple choice te^t for the applicant to ,*u«ss -and sake a 

fsspst table scoro,    Thie  t*8t  should be troatod in a confidential manner.     If 

allow>d t-> become mtblic.   it will  very quickly become uaoloss. 

17.    PhysieaJ examination is of gn*% iaportanoo in the employment of mechanic«. 

3 irives an ©xampl» of a heath questionnaire &nd annax 4 of a physical 

Ion.    Rene can be modified to suit local  sonditi ens.    tfith the lifting, 

•trmialnc *»tc. required of a mechanic,  it is aost important to have an X-ray of 

tfc» »pin» and lower mm-* *w be sufs there is no congenital defect «a- previous 

lÄj^ry. 
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ni- 23£®msmim 

«wus or R Mpair ^ „^ lhop.   ^ m too 

•no»" • project  and saoh .hop «u.t.  hv n^...it.    K. A.., 
th... «,t.h>. r   . ».c.itj,,  h. diffarant in ord.r to mt 

•» r r   " 9,,lcl•", •-"•in °th" -«*. » -p — ». 
U       ¿ J ; TT'" ,P<iClfi—• " «« —' •— - cire»..««. 
A*  l« iaportant  to vimt ajri«tin¿ shop«,   if ooa-thi-      u 
w *•» 8nuP"»   "  po««i.bi#.    Many idea« can b« rainad 
0* obt#rVinf c!o«3iy and taikin* to oth«^. W^K _ ****** 

~v thin«... t01.        ^   0,,"'^•W1,h "w1"0'tn ort" » »— 

».    Tk.  location Md «u.^ Jf . „inUnMca  facUity tg --ort M 

t, «h».vin, profu „ th„ p.•«.!.   M«^^. ,houl„ not w u^^ 

«/-.    ». «taio  t. . produoUon M aith a vjluibl9 ikiu ^ ^ to 

tap» « th. „pat, Joo „al„, hl. rttl,  „ „Jch M 

—M co„.u.r.Uo„ „, bf! ^ t0 th. '", U •l"4' 
»„•«.-        * *r*rnc pattern.    Thi, appHaa to tfc- 

«ntr»c#f  tha «it,  and tho aoramt  in«id<, th,  .h•      T*        , 

»w IWVü «quipBönt  in opdar to brin* a «-«•*«  i 
•oui««,. Í    - P»rticul.-u- job into tho .oopi  ,o „», 

»"•pairad pi«Ca of oqui puant  out of th*. -h««      e    ^ 
P**mr d..i*n   .,„ r 7   • «"«nt. ar. co.tly «*4, «tt» 
fm^pmr ammtgn, cw be «liminaUd.    Alio    th*!»*  i* -« 
«—*^« i      ,. ' B° •*vl'^« m Ji«vtnc th« P^wotinei «au a lmir áintmc^ m Q^ 

•«• »hould bo cornaient wd Wlldilj MC#MibU, ^ 

30.    Th«r« ar@ »any •,{tQ,i* ^nd "don't«'   .« *k    w 

m*p.    U.tod h,l^f a,, ft f<9t/ wi|h Ä briîf di,cu-#ion of 3aoh| 

Í») Looato and «0.171 for  *»Mth.    In to4^,, «p«^,, #e<mfl_ 

«W«d»d with «,„,»„ <„•       '« wii!«ta «a it can ba ^aii* 
«»p-»»a,ra Mi?« minim« interruption of thi   mrti«, •-_»* 
pftttam and ^p«r?tion      Todnv«. J. r\ «*»*^1 traffic 

•^re can b* nj  ^xpajwioa if * buudinj, i. -r«-wT7 .w' 

ÍSÍTía'.'J'^.i'SÍ; ^h ""f*"»» — ««ur.1.    r^ **3BII la tii# ro#f ntn 9mm m ajaetrioity, 
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(e) If location is in m ragioa whsra heat le required, design for 
th© maximum.    Give consideration to tha many times the door« 
will bo opened.     Insulates  fully. If possible,  locete so the 
prevailing winter winds win not diroctly hit n lar^o door. 

(d) floors  should bo of rain forced concrete with thickness  to 
carry the  load,    mjy n!---«M >-« -roothly finished and be 
Speciali;' trontod  for ^.rd^ss.     Otherwise,  with years of 
•srvico they will  .. -.a    -M;pjd r.nd rough,  creating a 
problem  to cl^an and to roil :mch ¡shop tools in floor jacks, 
transmission  jacks and cruepers. 

(•) atranco   «nd dxit doom should be of top qpiality iS  thoy 
will be  opened and cioaod %t*jiy timas.     Automotivo equipment 
ohanges,  so doors snould bo m:.de wido and high.    Overhead 
doors,  electric motor driven,  aro highly desirable  for oaae 
©f operation ana spued.    Taaao can aloo bo controlled «ith 
automatic,  actuating d.^c^s and timers eo that tha  operator 
©f tha  aquipaent doea not have to leavo tha driver's »oat. 
In addition to tho tino af.vings nnd oonvenidnco, such con— 
trolled doors  also nm- hoat by  slosing theasolvas  mat#ad 
©f siting until  someone  finds time to close thon,     Such 
É©®re should have hoavy  ciarda spaced alightly murrovor than 
tfce door opening,  to protect them fro» da»a*o th<ay might 
reo*ivj  from moving equipment.     *   food fuard can b© made with 
• imsà steal   pipo  iab^ddod in concrete and filiad with 
©©morete. 

(f) Roof vents will  add to inside comfort   in hot weather. 

If) &*& noisy areas should JC  located aw«y  fro« parts room, 
•ffioe* and other sections whoro excessive noia*- would 
create tonsi^n and ret aid production.     If dynamometer is 
maed, partition  it   .ff in art remo rrea of »hop and soundproof 
as much as praoti-al» 

(•) %h*uat  re»ov*l  systsus mm a necessity,    Th*s-<» may  be over- 
mead systiam  or u* •--*">^~      ^  »»*•© ri  is designed with the 
capacity to do the job. 

(t) Ossian for olsruuinoss.    ohop« accumulato dirt by their very 
»miare.     Locata continuous dram« in tha floor, cover the« 
With rmaorablj jrraiitfr an* elopo th« fl-->or towards the». 
This will  tako cp.rj of ary wator situation and will  also allow 
t»e floor» to be so .nibbed and homed off.    Build tho  interim» 
walls of a material  tnat will allow th» to be scrubbed down 
with a brush and d-*tor§*.ïu.    Baeigr. th* drains larg« enough 
i© bo ciemned with a ahovel.    Cleanliness is an important 
mhaae of any maintenance shor- 

(l) Cmiliag height of »hop \n important  if traiUr equipment  is 
t« be maintained.    Hei^it should be sufficient to allow 
mechanic to stand on top sf trullar for inspection and repair 
without  iaterfereace fres, structural object».    Haiçht almo 

to comfort in hot weather. 



31.   Ih.» • «v d..^. ttat oan „, lnel^ u ^ ^m 

. Wtt„ «chacal   job ,o w ,0^,* r„«„.     Urt4, UI« „, . f„, 

aip^ait. numerous maint manatí   ¡oh«      TK-,. *     ,   t 
fra«, overhaul,   clutch r oî*r «    !    > wJ°°S lriCl!Ady  säfMrin# 

•te,     In addit   -n t       n "P »   tlr'ì cluw^*   br»^  r#paira 

# w^r^mity  for buttar inspection. 
(b; Pit»  in  tho  floor f ,r  ¡nsD,„tlfSn     _„   . .    t 

a ^aat  advuita-., ani        di     ^  ^        1 f    f^^  ,il  *M 

li*tin* and aleo , Li ^    ín
J 1,  *J« -hauld hav, ^ 

«torace tanic outBld; of \h, buSîîâ, '        *" lindM*^<* 

C«) Ovarho.d tra^llin, pist3 con  b, otm,*d for ^v  job. ^ ... 
t¿rve  3 3vorfil  bays in  tho ghoo      A  hoist  -m  s, w   li   J 
travail in-» «•n«n        * " noiaf Can  ,)J tastallad on a WWIUnr »°«oraU syst*« and serve » «rr#.«t«T «a, 

(«# B§*i:m H dock or raan for in^m,, ^«^      i     *• 
to th« parta roo« ^ «WmT parts o«ywiwt 

{•) A cantra!  system for oil,   ^3M,(  air wd ^t        prorwlr loe.t^i 
will  a*»uro  ali   thege vory  important   ,»««   .#• Í  •properlJr  *°®*t*d, #H««•-*-¡ j.       . v«*7   important   ita»«   of  h'jltw et  *  MAkut«!« 
fingertips when ho n-?«dn th.«      ^tora^ ~%* h, t„    J¡        •*«»•».§'• 
tanica  -ihinh  aii«^-      i -»r»«a .,aa ho  in on4#rfrofUj*d »anjw    mien  allows  voli«.}  nurnha««*«       e*..--* 
55 »allori dfja« WM1\      

purJñaB3!S'    ch««i« frmao can b# in 
77 fai ion aruas whioh can b@ locatad in a cantral  mar ~*»      **,, 
•»tarlai can b<¡» niniri *n -.n   -»,, ^«»«-»i  p,Äp roo®,     mj 
aut ». ti    K f U ahc,p *N» *««* diipomiad throne »utOBMitic  has.) re'Is  loo* ••»ri    «,a,     j ., ««Muffi 
this m.thv*   ,      K        ' x'atl}d •"¿rhead,  and Mterin- nossl*«.     ff 
finn».      TO, '      •"' nomj Md noz«!»« ar# %lw«ys  jff %h® 
floor..     Th.,   -tir supply should  hm  obtained  fro» wr,  tL  L 

n# .»_    ». Ull'r «oiiprggaor MMì  lisa aiiurt A limi. 
««>   r» i,yapossar nas  a »#ch.%nir>al   f<»í i >• -,       T*< 

Jdr-ent. call  f,r -, » Hn «0.^^" t'"t t./ ,*î^l 
two 10 hp compressor«       Iconos  ia rtohUv^ b#oau./thri^.^ 
point  in Q«pw8.or rating «hor-j  tha prico  <n«atlv  t^ . 
tï*   *vo  ^oapregsora will  r\.t   1         T¿              Treatly  inor»a«#« and  , „           ""pitigora win  ci>at   less  than on«       "h# ^ntMl   ,4_ 
•ygt«.  .lao  n-Td.  itself to purun- -,f th!V,i.t « Î        •! 
pro»» id air      TI,,- .oi,t(lwl á      

n* »JUtur«  fro» tht coia- 
'hlB «otturo  is v.,ry d4tn»antal  to ,tP t mlm 

it)  If ^«penBi-iT of it« in  (â)  aboVtJ  i8 not ^^^ _lB 

iJtf. a«d nwelu^ic. should not  »ov(J vary f,r for S,ch  itiL 

•hould  uo n^orous and proporly  located. ^«l#t. 

(*) If tha  rebuiUin. of trailer oTui^ont  is  t, ^ ú)n>  m tha .k«. 
tha alinnaort  and Btrai *t >nii- nioH«. JK L til0|!» •v.+o.  ^#-4-     j •       In    nrobie« can h^.  expedited bv * aystem of *, 10—down rm«»   í.K,-^,J  .     .. *n«»**a« t^r « 

to 10 men stajl "I" tunas ».»„ h« H-, .J , ¿    »nicn > moh 
with hylraunc tools.  T TuloTlTt/r T^ °"" PuU'0* 

b.ddad  in th,  concrota      • ith t^3 ^t'   T *îr''ot'J"1 "-be• »- 
.W.-th to .nth,.,nd a^ ÌÌ^A ^bî    • " "UmOÌ*nt 
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|f«    î* i« difficult to dataraine taa sisa a »*üit«fiaite® facility should b«. 

H» il«« of tha automotive aquipaant to fe« rapairad ma aorviced, plus tho 

anticipated vol una, ar«3 tho basic f&oxom with which to work.     It should b© cow 

aidarad that automotive oquipnent  change« and funerally i.icraaaes  in sii«,    for 

•aop alte planning,  it   is % #ood ruia  so coiwidar all automotive aquifaMnt 

', wider and lon^ar th.-vn  ;t  .-.otuiilly  is.    This practic.; will allainata 

libia arrora and also mako the shop functional   in tha futrir«.    Spaca for 

tfc« ••aioli  itself is not onouga*  tha fact   nuat  b# aver pr©«dnt  in planning, 

tfcat a aaohanic tust work on,  arottnd and under th* aquipaant.    Th«. aaehanlc 

aaould haw* a work banc h with aounted vica naor his writ ara a,  m wail aa a 

traah can.    tt§ mmi h«v<j room tu jUl wtwsl» fro» the v»#hiel# with % wtiaal 

¿ally,  and ha awat bo abl#  .^oh port ab l a «quittant stach m tranaaiaaion jaoà 

Mi floor jack around tha aqiiipaant.    Tfea work b«-^r or ar©a ita^lf auat b-a l.vga 

for «ruiok «atranca and axit of tha aquipaaat.    It  ia not acoaoaieal to 

to do a lot  of pull in« and baking in or4«r to park a vaàiol« in % repair 

i«    4« an axaapla, calcolata tha tiaa iavolvad ^«r a ?^~f^mr pariod if 

alae* of aquipaant haa ta 'be pul lad up or baekad up on« additional ttjta 

ta aréar to fain antrano« and aiit  fro« a «pair anta.    G«5à waate of tiaa ani 

•atto« ©a« ba aliainated with careful pl%*«ui<Mj.    Thara la alao a aafaty factor 

ia tha iiuBbar of tiaa» >¡ui patent haa to ha a^vad.    This ia «apacialiy tru# in 

sa  facllitiaa handlina; hi^; v^i««. 

J|.    .tootaar iaportant  factor to consider if th« a»op %» to aarvioa and rapair 

a larfa flaat of raaaonably *tutii*jr4i»ad «quipaaat  i« tha atoefcina; of aaall, 

ftlatiiralj  inazapaaaiva,   faat-aovta* parts within tha «or* ara«.    Thla compii* 

•ante the thaory that y&x ve.v.  »ho nochmio uain« hi« «kill cm tha vahiola and 

a#t waatirur tiao walking tc  %lM part« dapartaaat  for a fiva-oaat  ita«.    For 

axanpia,  boita,  nuts, waahara,  fil   it eartrii%aat  light  bulba,  alactric «arai* 

•ala ate. CM b« atock#d in tha aactiario*« work ara«\ h© san aa** hi» mm 

•alaetion with little aovaaant o** i sat tiaa.    It ia truo that tnia «at-up 

will Otettaa acs» lott of «atarla! ao otockad,  but  tha loae will not «xoaad tha 

«aia by koapin« the aocÀanic ar, him tmaignma j^b,    Tha pa«t3 oapartaant oaa 

tamp the araa atockad with satarial  fro« tha aain part» roo«.    Such a pi 

of «torinf toeaa amali it^ia doraaada parta bin »paca in the work 

aad «uat b« oonaidarad in datarainia^ tha ait« of t^a 
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34.    The .„. „f . repair Md ,ervica ma for a ^^ oGrarciai  pgmr 

tf .«ta, »hould „e ^siderea.    For exaapXe, a three-«!« tractor is 96» „ide 
-* »    long.    Tho approach to plaIlnlBg tM. area „ tfüt0 ^ different 

«««a..     The moat  te,,.!  Sod^ „o.ld bc „ recta^,lar taildinff with , d00r 

ta »ne .,., or both and,.    Th„ buildl.,. ahould bg ^   ^ ^ ^ ^    ^ 

». .into• „Mt of Korkla, BnKB M jach 3ido of tho   tKntw shouid b8 

£t¿r „Trtdc 3o,vteo bw- ^ b'-udinf-haa a '«»w— *» «. -MdL  vhlch  n»   food «,„„„„,   lnto „wlc, ^   on  oach side_     TOi8 

«««, 3ho,H  romain own  t0 trafflc   it all   tinM  ^   iM4 w<jif to 

«Ten ta», „d „lt  „ oq,UfMMl.    „,, wkinjj vUhin  tto servioe CM 

1Z ZrZ P""ndiCUl11-    50,h ^ th- **•»*-*• - -i«*•^.   ft. 
«>« «Wir«, » l0^r butldlnf far „« ,„. „^ Qf ^ ^ ^ 

«<- .H.1««. .», FUll.up „ hacl[_up or both_   Ho jvar> it 4oM ^ 

- «    f- tt. .al,,     ftta rtïa. ,umoiant  ,Moa Uoni th# wu  for ^ 

»-^•L     T ""' *"" Wt" ""*  "* **°h"'C -«-•    If T I- no "-,  t*.  :nW.or C,,M drlv,„v _ ^ >lta1nat- tnd  B toi_  .^ 

munir       "•" app^o"!,, " "n a -" '* * •t~t*rt 

».     ft.»   ^    WÍ..I*   t >   ,M.    «^   rf   ^  ntiimmt   m>ntM ^ 

•to .he o.n,„.     c«.„ ,«.,tMl ,.„.  , utMf lwwwr r« 

^.jo u  th. «,t oonv„i.„,  fw „,  rtH..    3aeh , 

«•M» far » fi«f~fi@0P piÄ# 
a 
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36. To aervice today's very popular tractor and semitrailer hooked-in combina- 

tion it must be considered that the ri-s aro usually designed as loa- as the 

law allows.    Some operator« are still  operating at c;0'   over-all length,  while 

some are pulling double trailers at 65»   over-all len-th.    The most  functional 

service and repair area for combinations  should hav,> pull through bays with an 

entrance door and ci ,-xit  door      It  is  not  practical to pirn on backing these 

riga.    Tho beys should be a ni.iiraum of 30«   lon^ to allow free passage and 

working room on each end.    Tho width of the combination in 8«.    Tho mechanic 

naods a minimum of   V   on each aide.    It  in convenient to atoro fast moving 

parts,  tiran,  portal)j toolj, welders,  work benches,  portable work platforms 

for repair jobs»   on top.    Yhis cakes the bay width about  22«.    The height should 

be approximately 20'   . c a mechjoùc can work on top of the trailer without  inter- 

ference from fixed objects. 

37. Thera must alr.o be a repair area provided for the major repair of trailers. 

thin area can usually   incluí, BDaee for  accident repair of power equipment and 

* pant  booth or an enclosed area for painting    A null  through repair bay is 

vmvmximnt.    However,   the   .raffte flow  iB  usually net heavy in such an aroa so 

a back-in bay is acceptable.    One concopt  that has proven satisfactory is to 

back in fro« aach M.dt  with erxuHi bv 3 ea-th to permit  „orkinff space behind 

mmh wilt,  pir« ^iragt of" aaall parts,   tranh can«j etc.     If 40«  - 45»   trailers 

an  .0 b<a worked on,  ?a ideai lenjfch io   140»   for the back  to    back concept. 

Ata givas r-joa  fu • longer traile:*.    Bay width should ba  ?ivon careful con- 

sideration a« it  it.  tiBo wvin^ ard convenient to s toro items such as  flooring, 

Plywood,   length« of iron and   ...eeï     t..   barrean bay-.    If atorare of those 

it«a*  is f» b* in »Mi ar#a    ts«^ *«.m  ^ to bo worJcin,? ,.pac@ to allow fop 

•Mffolfting and rapai .Tor r* ocvtsai...    HeconwnlKl bay width is ??•  - f4', 

IS,    f%ùrQ^ plarmii^ &*+. pr#c-Lj m^   cyp* of shop construction.    Too many 

bttilésrs v^mh \hew14p  lb*  rrwliuinaria-j whioh they Lit-..y r#gret.    A shop Bust 

fea fractional,    inastata -M^d? shiuld b# analynsd ver/ carefully raaeabering 

it»« ra»fs i*«4*.    Th*  jf.rortw.t  thinjn »uat ba eonsidarad regardlass of cost. 

•aMfif is ir. ih* ion« rsn-s*®?  »ot in „ow#*r»cticii coat cutting.    Juat ten 

aim*«* org »aefc jafc ©w * j»rt<)t tf y#aM w,u |aimnt |0 a comiéwjbU 
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».    The training of ^^ ls M ^^ m ^ ^ ^ ^ 

^"* ** «** hi. feci discontent and ho raight resign.     „ hQ doe8 ^ 

~.  * ~* be dischar^d  for not  den* M .ffective J0b.    Tied ^ 

cicely with í. training prosarne is   the    v.r inrort,,t      • •    •     , 
m& be  no..ihl. t-,        , import.»t suoject  of morale.     It 
«V b«  nossiblo to mpicy ^ outstanding poruon    however    if 
is not  -*,„    *        , i«n,on,  nov.evor,  if immediate concern 
*» not Inveri to makinr hi-n  f,.>i  • ,.,„•„,*       J «•,•«-!. 
M.  .   • ind a nooded Part of the  organization 
hi* intareat    all  subside.     3very offert wt t, n,Hr  +    u 

r^12*^*, 
#!«-•  „ r" ",u,ot be madc to know this parson*  hi<3 
fim name,  hi.  interest*  ««a his taaiiy      Hi, ablli, v 

P        "»  hlS 

t•*.i.edf  M th. director 1D trñ       • "^        dotft•"^ «* 
ability     H,       t . g tk° bdSt USG Df *hi» «Plcy'B »unify.     n0  njuct   bo  nubi ,^i,,   „„ _, J 

told „bout M, • PriVat0ly dUo"rti*--     * Bu,t  bo M .bout 01, pro^,c or Uck ,!f ^^^ Md ^ con 

right incentives in frmt of him. 

«7Bt „        °am0r:"Ce '»«»i-.tiona! set-up „tu äraaJld varied ,t^. 
points, variod methods, and will  t• • „ starting 

lilt«nt by n,tu,. -o r^t """       V"ÍOd «""^    *°iU " y n,.iur.. „u prc^araeo  to  train th« must  be ¡Uff»«,».       -,   u      . 
•tat* before  th,.,  ^  „ith ^„^       t.(     "* dlff"rant-     »* ha. b.3.„ 

tr....n.a-     if   „ho enpioyce  ms  theoo assets    th    r    ,*   •      . 
dir«ctor's    if he do >R «->-,-  - aaeeta,  th«  fault  is tho 

-io doea not   „c^ rin  1XCülhflt nachaftic. 

41.    Ir the United Se-iC;a  of '*«,.,•« 
^,k , 4jnoroa and othar countrioa, various -ours«*  4« 
««h^ical .ubj.ctn ar, offesa.    3i.,  ,f th, .0  lf.,  f , ^OUr898  « 
eal schools ^d 80BW in pil,/3t.ly Q     /    '^ w fo'md ln ^^ trt^- 
m**A  r      » P^^at.ly ouned and oporated ^choolB.     Tho- a» all 
f*xi for basic ,Paininßf Mld 

Th^   « »H 

•««t book and n  blVkbo,rd      TK P0MlbU t0 g° With a 
<*«*  - Diaokboard.    They of far otc.Hl-nt   triinir.^ , 

k~n P—n ,lf.t  thi.  tiBtn J E, J *b '   '  ,rMM"=1•-    »—".  " •- 
-untn,, œjr,t bo pupplcnentad very 3tron#lv with „ 

«no« on the vehicle  itralf       it K rorl«ly with oxp«ri. 
ixtaix.     it  has njver bean fillv  aTDiain^H  «K 

«h« «Jtceiled m ¡ncch-uiir^   ^ «^Plained *hy an individual 
«jtciwncal  COUTB«3 ?nu  obtainad errali-.«* 

lad«, on thu —n^n^, -xcalïcnt expanse* »nd kno«- 
•^        tik, .....ntenanco one   «pair of automotive component«-  m th 

ma classroom  c:innüt  .^ ? -«»ponenti,  m the  laboratory 

f».    Puttin, «•     •     . '     ha3R1S H^th al1 components «smiled  and mke it 
•.     attlni it  simply,  a   text  book a*d      blackboard   -«, 
«It of automotive «Tui».„t   *        • w-kb.ord «xplainin*: repair, on a l" «Taipaent   is not jnou*th      It t-»^-», 
«*lol. itwlf.    I, tita. trlal ^ .J*"      * tM°3 "perl— « «ho 
•w and «rror, and it tako. a lot o*" u^ *    *.   * 
*h« ^r to a p.obl,« to ^3 th, ^    ^d than t °*  WOrk  '° flnd 

ropair,  and than to nmmbvr «hat wu ju«t 
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learned and be able to recopiiao it the next tiae it occurs.    Why would a 

mechanic who had many hours on text books and test stands learning a twolve- 

volt electrical system have trouble detecting the cause of light  trouble on a 

tractor hooked-in combination to a semi-trailer?    It  happens;  and provos  the 

point  that actual  experience  on the vehicle itself is necessary.    One learns 

by doing with proper instruction and  correction. - 

42. A few times in thj automotive repair and ecu-vice business there is  a raro 

individual who is gifted with everything needed to make repairs.    There are not 

•any of them;   but when he  is  found he is  a mechanic who is a joy to have and to 

watch.     He will be  amazing with his accomplishments.     He WI}
1
  have that  Msixth 

•enee" to   .alk up to a unit  of equipment,   listen to  it,  smell  it,   feel   its 

vibrations and diagnose the trouble almost  immediately.    (I once thought theso 

rare, valuable individuals were only born,   but now I  feel that some of them 

through uard work and training make themselves the desirable expert they are.) 

These experts are easy to recognize and worth three of the average mechanics. 

43. Approximately  four years  are necessary and needed to train a person with 

the basic qualifications mentioned to be  a class A mechanic.    This does not 

Man four years to  be a special ist on engine rebuild,   transmission rebuild or 

my specific component.     It moans four years of training to be able to eorvico 

and repair the total  unit.     It  also does not mean four years of simply working 

on automotive  equipment with no planned prorrammo of training.     If there  is no 

planned training,  the very nature of a maintenance repair shop will  often find 

the same mechanic doing the same job day after day.    This happons  because it  is 

the easy way.    He has learned the one particular job ,md it  is easier to continus 

to give him all  of them than to take time and effort to train him.    This 

approach ie not fair to the  individual or the company.     The individual could 

get  eliminated by technological  changes in the industry and all  chance of 

advancement can be destroyed.    The company can loose the services of one who 

eight have been a valuable class Á mechanic.    3y not  having a fully trained 

•an available,  vacancies canno-t  bo satisfactorily filled and substandard 

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

44«    The  industry refers to a mechanic who  is learning as an apprentice. 

Because he spends four years being trained,  he should be as young as possible 

but  still mature.     (To train an elderly employee may mean he would retire after 

a few years of service).    This  is not discriminating against the elderly.    It 
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4» tlapl« »conoalc«.    It %&m tiMm mmA mfmimm #    A    4 
* , •°*V to tmia jwjpU and tfe» ^„t 

»a -«I«*,   ^ ì    . "»»•«.    Ml coaptation cmmt n, m^ f^. 

f* as po8sifcl. after ho bee«« ft valuÄbl3f  ^^       . *"' " -* 

Won in order to rvcUi« tin lnv».t«„nt with divided.      In < 
«•a apprenticeship courses. 

45-    /* ifood apprentie« trainine nwio^,«., „vu 
H4th tfc raining pro^raoia should r*rup» 8,000 to ?t000 hour. 
With the niñato «anpl. work procesos ^ven i„ annex t    n^H 
b. outlined tu fit  then -Mrfth • * Pr°*raflB,W ca« mo na 3d of the maintenance* organisation      Th*a« - 
oan IM altered,  rearran^od op tailored in anv manner to fit th 
»•i»*a«-« manner to fit the repair and 
-Ut-«« ro,ulrJOonts.    Sooo  u_ „ould not  bd aM4 

«. 8,000 hour, „ork prooo8s,3 .,Uhln th0M0lve ' 

«qul«.entB arc related or „oodod. " 

o^pl u" T   'i3° t0 PUt mm ,P^nti0M in a 8h0p «» «« •» -«*- upon 

iivon if «,„. !' '  PrOPOr "U'Mrv1"10" «* "-alning cannot  bo 
H" ""      ° maW ««»»>»«••    "» appronta should rocoivo , pro_ 
£. ««  increaoo ln hig .,„lillgl „ „„ cMpljtje  ^ of hie OOUM P~ 
rx„t lnoroas. _ld „„ ,„„ tho fimt w houra ^ ^ 
hours oompUtod until  ho  iB aoco-,tod ,e „ „ *    . "^ °n tOU1 

maonwuc -t thj going moohanic rata. 

47.    «*h tho «prr.nttco.hlp courso,  ooch aprro„tico should bo roauirod to o„- 

» «ht fool  that  ,hl.  „ too dmmdine>  but  lt  ahouW bj 

-o*  only t„i^ to provlao  skin   for tho futuro  in  its „hon    •   *     ,       1 
indivi,, it. in  lts ohoP»  tnit also the 
indxvidual  is being trained for his lif .ia work      „    1a       .   . 
that will   ,f.ftw, v, 1S ^ainin« an occupation tha* «11 ^'OM hi• ,,d hi.  Cmily a baUjr than 3t 

Tho apPront10o «. 30Œothing to th. orsanlMtlon 0th9r than no>) * 
hourly roquiromonta on tho job. »-«tin« tho 
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«9. fha boat cloa«os a?« thotj oonéuetad on ite pn«ia.ia ^dth auparriaora 

«etin* M inatruetan. H<jw#v#rt instructor« can bti otigagod fron coapanioi 

•anufaetuflne vahiclj« or conponont«.    ?h*»«u  i fiat net ora ATO usually spoci-liat« 

in thoir particular fijld %nd cam  jive  instruction of »rroat valu,-.    /. nl-j^r 

r-ilstionahip botwoon »oohanie ar.d »vp^nrito;   is   foraod  if «'¿porviaioti la usod 

artjnaiv^l.T  m an appr.mticj pr^««.'.    în  fact,   vap^ rvisoru gain Jot know- 

lud#a »ad ¡aany uso fui subsistions tj  -.gant  thoa  tn thu^r daily iuti#a. 

49*    Soaw» au££ostod rolntod claaarooo Súsaions aros 

Wiring and ignition diagrams *ith ^phaaiB  on schematica i 

Fundaawntal hydraulics and OflE Law; 

Sloaontary blueprint  ruadia;:; 

Pundamjnta.ls of ninth.«e^tienj 

Proci« i on noaauroaantsf 

Powur transmissions; 

Thoory and scianco of auch it ja» M fffflfftft't ittu«. el 
carburation etc.; 

BuainoBS £ianaguaont{ 

Safaty courses; 

Labour probi, 

50, A writton t^st should b« ffivon upon oaaiplotion ©f -icb ina truc t ton aoaaioa 

and a racord raadu of th« acore attained.    Alao,  it ia hi^ijr important that a 

rocord be maintained of oach appmnticu's hour« eoaipl tad m apocifie work pro- 

eaaaos and the total  hours  in the approntlcoahip cours.*.    Th^r- cut b. a 

tendency, due to the v#ork  load,  to leave an apprentie,   m a particular phita«« of 

hia training after he nan compi ;t„d th_ required hours.    This should not  b« 

dons, as it crontos doubt  of his process.    You may want hia to repeat a work 

procesa because h¿ has not tuaaterod it,  er prolong it r. number of hour»,  but 

this should bo disousacd and agreed to t;ith th<s apprentice so that ho knowa 

exactly «hero ho standa and whore ho  failed to lualify. 

51. Wwro ira many highly uso ful training aids that can be uaod for appruntioo- 

shipe training or upgrading established mechanics.    Manufacturera of equipment 

and components offer training classas both on and off the pruraisoa.    ¡4any have 

mobile units  fully equi; ped that will visit  and conduct classes.    Thuso  w>. 

ki^ly successful baoeuao  they often have drawings, picturus,  si idos,  aoctioned 

parta and components that car* bo disassembled and assembled under instruction. 
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m mmtrnt-mv ffW ^m#a ^^ mUm ^^ ^^ ^^ 

«*.. *t* ^ ^ <.«*, ». . mtail|f ,y„la||,    îoév#- ni-> ^ ^ 

-«.„..   . **     * i .  JTu^unt.    Ttw#,, hAva WO« 

i r*   ..« ir r.st  p»r) ,„|?      Corrj»pondjoc i  3r ho*- stud* 

#    ,  , 
y 4.,'A.^p-ït  in lyy i^ired \ra-t of 

t    + *  F    "     ' ^t:-"-*   •4 ^»w  w.   f.fni.h*d and »«.itt.li 

"••"    •"*--•« fu I «uth th    ^h«ic  wiBC thw full 
^tt or b.luff r^ind-Mi  ì ration ,r f;1,   Q, th . _ 

OBU suck «,n?i-.   -,t.  thn  i«   r„t ~.  •    -     • J«Pi*io€. 
-  **^   .. ..iru.ip -v-rvic, Portl.-uid, Oro«pn 

5** When      %      01>()M      «      ft      LT       I   .,r, , „J 

^T, r   '  work ooncht   ^ wit  Mi  tho parta and 
««11 «jv^pyon..   to#ther.     Tiiit  win   „,-,,,.,  •  . . 
««hi.       ,  •, ^i^H/  toko  only ,, fJM ai„ut,s but   tho 

_ ,   ,  J ""m h : *«°•*ly **?l^ and Ulu.tr,tud with the 
PW*»<      Lot   th     a-ilmi-   «fa.-   f0;mtl  tf, .   tr0lipl     ..   #h     .   ,. . _ 
iBti th    +    . '  *r3,Àhì- • thu tilkmr.    This brinda him 
into th.- t mi run* -md gvm hin % . «»    -,#> .  -^        r^ 

* m a •JBa"  of Prua,     If this is not  dona,  th. 
n*mt nochanio *d»o  r-in#  into th«  im«  nroM   * w  >   * 
..... ' ^^ Pro.lw» i w.,«k  1st ..r awry «p.jnd twice th^ 
timo trying t<» aol^   i »       fn-•,,    •    *- 

Ri#»ly dLfurabi.,  that ,7-rv i..rhnni. i 8 

tion« to ,,int „ T *    Jn th0 bonuf" °f  "^  ^d *"  -ol^- 
• -ivi_ probi J« or tu. 3í.Vi„ff «fcthrid. w procedure. 

53.    It cannot  b    ov-.r-w-mp^ujia^d th-t  on  •«•    •  v   * • fii^^A^u tan  on-tß.-.i- jot  trafilili?    «.in«   i   -_•       w 
doin^.    Thu tramo,  should mí  »j^lv mt^k  th      wn   , 
toflîa     • y    nt^ thj »fcAll--^ ^ch^iiic and hand him 
tool«,    Th. -ppronticc win  of nonn      n    i  ,..4  • 

«O»to«.w. pro, dur>.  ^ D„rl '  ': l8t:WCü  ?nd ^"-«on on „y*. 

Hi. ruto and do«rc,   of lamini? will  h.- -^  i^t-d  if h    H *W 
of th» 1  «min- -C'-iv-mtud if h. do,8 th. job.    Most 

liitÄ ,„ ' t^-^ing , 8kUl.d «cohani-s ^miate of running 
into th. ppobl^n rj»d  finding tho «ii-.t = o«      uA ^ 

OffB,t  th.  knowUdr,   obt,ln.d  by doin, th      ios with hi . 

Hv will arJt(J mxatak^,  „om.  of th,« costly       Th    ^ini„, 
mmaur- th-,* s,       •„   , tr-itnin^ proiTrafflra..  should 
«•ur,  that h, wxll   learn  fron his -,lst*fc.;.  ,uid will   not .-,>-   th 

two timas.     You will   find  th;>t   ^v tr-inin^  *. 
ifth-tr-i K       w ' R#?  4" Uifilr t0 d0 «d »ru fruitful, 
if th, traa«,v hta b.on .xpoo ,d to th.   -mxDtnnt  ^ th 
ifth u 1Jipao.it or thi component.     FOP -jxnaolu 
if th, „ch.nto haa bocn tP,in,i  ,n ^r.tor, onlv ^ th    n     t • 

alternator«,  , b^ai,  tr^inir- ^,r,      H    „ " "WltClWd t0 
t Bi-   sr..inir«   -ao-arso  should  bo *iv.«n ho for . h> «». 

with :in -.Iterator      -Nrt „.s ,   , *"a ln °°n**c* 
d tf *       /t^t0r'     ^^-^    "«J i.t,ilod trumn,- 3hould foli«, .ft^r ho ha. 
duvoioood ono-oiîh  dosila-  -,nd r-4rioe«tv       "h    -,    i.     • 
ilt .«.•«        , *«"^c.v.     .he aooh«!-; -./he has boon ^poaod to the 
iltornatop and act gome problons «11 hnv • aaav r. «ti.     •        . 
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54.    Hut -Jid bolt m'untwnnncv  is on tfcw doer^a»*», but taj oíd faaUÜrjr tool« 

"i«d «xtuipswnt -nu   b.  rijjdwd far ao«w ti©..      ¿a ion*» a« th.. nut muat b~ tunu4 

•vad th-.. bolt «...H,   tools mli   bv av.-dad.     Th-j only ch-vi?,   ia th~t tool« mm% 

t>-_ mippÌMjaXja r~i?ul*rl,y in ord.r t ) r--pr,ir nnd servie, today'a uxotic «¿quip- 

»~at.     31-ctroni.c   'jnd hijrfiiy  ap^cir.lix-jd  toola    nà tjst jquipewnt  or.   jaB^n-tirl 

to dlo^noe* pr.ci.ajiy, ^cenr-tay .-»jid f-ist.    It  is not -ood .,-noufih to know that 

nn «n^in^ haa a knock or lacks pouor, or th*t a diffurunti-l or trA«iuiM i« 

no lay, 

Y),    Th^rj rtru ¿runt numb-rn of apocini toola rn& tjat jquipmmt.    Tlw purchoaj 

of »uch itjBj nuat bo gowjtnoá by vol UBO to jttatify thü invoataunt.    Tfcu eo*t 

of the  job in onofa own shop v^rsu» th. ooat in -J* outaid» ahop is n factor to 

bo conaid^r.d.    Av-ilability of nn outaid-j ahop to do ?. ipwcial  job or utc^saiv.. 

dwlay  in hftvin» thj outaidc shop do th-j  job -\r^  f-vetora; but th-  -vm lability 

of thu knowl^d^u and s':iil  in on.'s own ahop must -Iso bj couaidor~-d.    Basi- 

cally,  toola -\r~ f- pria- r^quiait..    !.. shop without n^coaaary tools ia an ia- 

jffici-nt ahop.    Any tool thr.t  will do r   job b-tt..r and ff„stjr ahould ba par» 

chaaod if th» volusi- in tiw shoo warrants  th- inv-atm^nt. 

5*>.    It  ia atrndirrd in th. industry for - «ochwaic to supply atandard hand toola 

ttp to V1 driVw aizj  ind oftjn  3/4" si?-.     Thus-  include mtchuta,  aockata, be« 

aad opan «¿nd trranchoa, hnaav-r»,  screwdrivers, jxtjnsions,   flwx drivos,  pliera 

of all  ty|k,at  punchca, chisels, But scr~w wrunctws,  fj--iur gnugua, akioauring 

tape, hnckaaw jtc.     This t-Jc^a e-r-., of •% lot of hrjid toola  and aft.n i m.?cha*io 

has m inv.ats^nt  of U3*  1,200 to US- 1,500.    \t  a rul., »..chuica toku prid^ 

ia food toola   «*d will trie oajro of th^a,     Th„y    XJ usually -W* to odd a »wW 

tool to thwir collection.    Th-y knw that  thu proper tool «toy aa*u an fcoujr ©f 

•truiglinf rund get  th,. job do«^ in fivo •inut-a. 

5Î.    Spwci^l  t-oola  and jquipBont nr- uaur.lly furniah^d by t»w oaa*pony and 

•apeliwd from r. tool roo« or thu p^jrta roo«.    Oftjn -. awehaaie axaat bw o«v» 

viaeod  .;f i n_w tool*s worth.     "V^n -ft^r  aapwrriaora isnd e^ehmisa dvoia^ t»M 

tlw tool  ia nw^-dad,   it -fill  atill he.v. to b,. told.    .*  n.w tool  in th, ahop o ft M 

^thara duat  aft..r  th. firat  f >w d?ya.    Th. -»jchrAic will  »ay it  tak.-a too  loaf 

te hook it up,  or th« JJO oould bv don.  fn-at^r th,. aid *^y.    Th^o.. nt-vtgaKmta 

ar-j sorr-^ot th- firwt f.%# tiaw» th-. n,i# to«l is u«jd,  out *-*-ith trniAiiuf r-*^ piat- 

ti©* it will do e *h#tt»*F job,  fsatst,    K^cliaBis* do a©t aecsjpt OIW«£WB anailjp. 
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53.    "J^jt ?  ri** * it#t #f tmU ^ gfcÄf ^^^ %te| ^ w ft ff , u 

* r^ir «i ..me, *„.    »t. 4. ^ ^..^ , ^^ lû% w ^ 

W*^ ium  .a n^e^^ ^ .ho«U  b, purear ^ff,rw a ^w ,^ ^ u- 

«•or..    Th    typ.   >f .ont p.rf.w.d  ^ Wl*.  BiU «Act*,  IH. ,«1,  -«*é ^^ 
*-«t to p^,a^     It  im  tA%jr   _conomic^ %r   fift(1 ^ ^ fw ^    ^   ^ 

u- «k. th. ^^ tllftft ta B^   tft- fwohiia_ ^ ft v r f4ad ^ ^   {^ 

MM *ay4« for Ih««, it..«« «H „..-t.. ,?ut, ,m H^,^flt 

59.    '-.'itfcout   -< douit how.-v r,   th    d^ïiit  ,»    j.. .1,   %n    aajr rflAi  3.Ä.   ^^a  •nAtoj^tiv« ^rtmip^at |S 

»-«. r-,uir„l       >..    n  , ,M. p^|IJ„#  ,„   M|IM1O ^ ht§ te#u 

•till  l_  rio ,cUd. 

#0.    ¡feint .^««^ proci«,Jt ^ Rà^U «m wuy »ttfc «fc» l^ #f ^^ 

rnltmi», «il.,» ©p«r«to4 ^r «^tn, tyPv of tyrmi«, .p*^, i<r*. mé wmâ 

*a taiioru* to th. 4,^4. ** 00*11 io- of th. ^Uo».    Oft,« th. i^aâ. 

**t * thu. -md .u^ort^ with t..u«*.    PVi^ily, ^o«. cà.^4 «ità ^ 

f*M«.mUty  of ^UtainlM *   flu   of *m«,tW;   „tuip^nt ..»t   rÄ,ia 

-^*«..  it —t V   MO#u^ ^ llu. ch:.^, ^Jé    ^  4- ^  u ^ 

^%«.. th.T «^ b. .r^ .«a w^ e^^,    iho ^lÄ,t4w, f*«.!,/ u . 

«      it 1, ,t,,h ^..lblj t3 ^r „,„ti in ,m ^n    m ,^r äI|I|^      t 

*êm^t~tU-^é «our...  » k.«t..    vlu p^., pPoe^?„,  ^ ^^^    ^ 

ft^t «i ^.t  UWM t^ » t, s^r, ^ ém^ .nu. for , teHv .^ 

•H t- ^ jr.,«  ^,  it  =.,„ e.^4.,,4  ^ *anW,o. te p,U c«.^,*. 

i. MMVf  ^ ^ for  .^^^ ^iatÄOw ^ w^#  u  i§ ^ a_ic-jiwl 

•^4 * ^ .«u*|^.t.     I«   -   n-t  .f ,00  «^!  r^ioK. p^oà^^ 

rttkf^t^l5M ^*t fm  -t  l5Of00O «!.•, - tkw ê^mm inm^u 
mi ^ tei«, ^i r^ii ifw l)Nr fn4is It it tru m ^^ 
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fall ta tha nuit 25,000 •il»« but chanca* aro §ood that aany of tho altornatore 

•til oa»»#u4 330,000 alius.    Pmrts and components  ara too costly to waato any 

ail„s fay pulling thon far robuild on   i j.t schedule.    This  is not to say that 

•vi wB^tna should bu kjpt   in servie»  aftjr th.  oil  prassure drops or -. differ- 

ential  allowed to continuo  in sjrvio^  -.ftar th_  slick b^oom^s  -xcasiva.    To 

ignoro each obvíente signs  -jid wait  fop thv  failure mi.^ht  increase th„ oost of 

tha overhaul.    The low oil pr-ssur^ could ruin th.  crankshaft be for.;  the angina 

falli,   and the axoassivo slack  in th>. diffrantici  ni^ht r.oet  a so i zura if 

allovud ta oparat,, until  failure.    Th_  important  thin^ ia to h. ve tho tost 

exfuipaont -»d thw aaohnnical «kill tu diagnose ~ach component  and know whan 

maxim» «il^age ha* bean obtained.    A.fain, thora is no substitut j for food tuet 

o^uipaatit «d trainud, skilled pai sonno 1 to Assura e> dollar valua for a dollar 

Spent. 

6?.    Basically, saintunanc^ is tiud elosaly to what is purchasud in tha way of 

oçuipfcMit and oospononts,  ma th- skill and responsibility of tha operatori 

k**upi»g tha leaks of tha vwhici- stopped, tho air it breathes clannj  kuoping 

it properly lubrioatwd with clw-ui fual   and leaving it alona as  Ion* as things 

opyratj in a normal fashion,    '/hon th.. procedure  and schudul., calla for too 

aaiy adjustment* thera is  always roo« for orror and mil^a^e oan anorten.    Por 

o*a«pia,  a sot «ileago to adjust valves and injectors on today's dios.l  ongino 

can caua« trouble.    Orifinal ad jus taunt could havo boon bettor than it was aftar 

a auohanio backad off and readjusted.     If things -r    op., rating  in -  nomi 

f amai en,  thj vehicle should ho  Iwft  alone.    Such practico sav m many hours of 

labeur and tho vuhial • is better ofr. 

63»    Th-* haart of a aamtuftu?^   irogi'assia in commercial Vehicle^  is tho preventa- 

tive an'ntonanou (IH; phas«„.    AS »antic-nod before,  th.ru is no aagic  formula for 

¿«tasuiehlAg the aiiuage  figure  that  a v^hiciJ should bw pullad froœ operation 

ami put  in tha shoì fo;' prwjnt^tivo aaintonanca.    For gxispU,  a di»j@^l trac- 

ter that  accusal %tà* 100,000 - 120,000 »ilea P-JT y jar has a FM schedala sot at 

10,000 alius with a 5,000 silo orasela lubrication,    '/ith today'J groasos,  it is 

oft an »-eeaptabl^ to oltainat.. th, 5,000 ail- lubrication and only plan a 10,000 

•ili an tat «mance schedule.    Today's  automatic ch-assis  lubrication lystus» ar«j 

sjtMftsblj,  and in midition to furnishing tisoly and food lubrication,   also allow 

tltt tr%ctor to rjsain in survica and out of tho shop,    any djsijfn, coaponunt, 

IN» or sehííéuÜBg that allows tha rohisl- to st«jr out of th* shop is wull 
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Morth tho timo »d monoy to socuro.    Thaw is a cost to bring a vohiclo into a 

shop and tak.  it out a*ain,  ovon though no mechanical work is performed.    ^ory. 

thing connuct.d with a comercial vohiclo caintonanoo program, should bo con- 

«dorud and rosolvod, with tho foromost thought  bolo* to k,op the vohiel, on the 
road opuntia«; satisfactorily. 

64.    Th.  work  and inspections  performed on PK schedules ,,U1 vary for th. 

reasons  anything connected „1th maintenance must vary.     ;:li  -,  rule „ m chü0~ 

.hoot is  given  to the mochanic along with th, .hop rj,,ir order.     Thu  ro?ula 

repair order will contain  items  reported wrong by th. driver,  plUs  any special 

maintenance checks  that eurent  conaitions  dictate.    Th, Ri chock list  o,„ bo 

arrived at In various „ays  and C:* accomplish moro t|M 0IW r¡¡mU_    ^ ^ 

shoot can bo very useful  in training mechanics by calling their attention to 

pointe on th. vohiclo that  require inspection and caro.     It  can bo chañad to 

train tho mechanics  on a n.w and different model  so that  thoy hocomo aware of 

déferont   things io chock.     It can contam chock itone ,aPplicablo to tho  first 

year of vohiclo operation and bo  .xpandod to covor th. second yoar as moro 

things „ood attention.    As  tho vohiclo grows  oidor,  PH inspections should bo 

ohaneud to moot  tho mechanical conditions.     Tho FM chocks can also includo 

differont  it.«  at different mileages.    Thor,   are  things   to bo don. at  50,000 

.lie inspections that  aro not r.oossarily on th.  four proceed^ inspections. 

65.     PM oho* lists should bo as  brief as possiblo and still  „aia the desirod 

results.     Lengthy lists require too much reading and ,,rKng timo on tho part 

of tho moch.onio,    (taco tho mechanic was trained in tho rout in« items  to be 

oovorou,  he should bo  expected to aut*ticaUy cover them without  bavin- to 

road a check list.    As a rule, mechanics do not car. for roadm, a,d writing 

and difficulties may bo encountered  in getting then, to write things  for tho " 

rooord.    Most shops assign a mechanic  a „umber which h. is  to use to mark off 

«UT  item he repairs.     He should also  00 required to list  anything he  finds 

needing mechanical attention and mark it off if ho malees  repairs.     It  is nocos- 

•ary that  the mechanic performing tho mechanical  operation put his name on the 

»or* order ^ th, M shoot.    This  identifies  faulty .jobs to th. individual so 

his mistakes c-ui bo called to his  attention;     ana it  also -llows any other 

mechanic that might be assied to the job to know Khat work has boon perforad. 

• 



¿11 W impactions should contain the following 

Chango oil and oil futurs; 

Lubricato vehicle completely; 

Gheck .ill gear box oil levels; 

Check clutch adjustment; 

Clean all filters and replace if n*JCo«»ary| 

Chock coolant level ; 

Chock and gauge' tires; 

Chock all lights; 

Chock water level in batteries; 

Chock and correct all oil, water, fuol and air lonksf 

Inspect operation of all instrumenta; ' 

Adjust brakes; 

Check belts - condition and tension; 

Chock engine for 'cnocks or unusual noise. 

66. These are basic items and necessary for long troublu-froo miles on tho 

vehicle. Often it is practical to use a short PM for 10,000 mile inspections 

another for 20,000 mile inspections or more, and then use a more extensive PM 

inspection for one scheduled inspection.  Ainex 'i is an example of a shop 

repair order and PM inspection list,  This form can take on any shape or size; 

made to suit any need.  It can be a one-part form with information on front and 

back or be core by using carbon paper. More than oti^, copy if; often necessary 

to satisfy records and book-keeping.  Por labour control and cost control, it 

is necessary that a mechanic show hours spent on a -job. The information on 

time can also be used to establish a normal time for a particular job in the 

shop and will readily show training progress or the inefficient mechanic. There 

will always be mechanics who can do their jobs in far less time than others for 

reasons that they work harder, steadily, have more mechanical ability a.nd are 

bettor trained. Also, there will be mechanics who are ,-jood at a particular job 

and may even cut the normal time in half for the job they like to do and do 

best. It is the supervisor's responsibility to learn his mechanic's exceptional 

traits and use them to the fullest advanta-ge. 
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67. A HI inspection list that is chañad at intervals will kuwp aoohuileo out 

of a act pattern and make them more alert. Otherwise, it may bocce so routing 

that they do „hat in known an a pencil chock. This is merely checking off on 

itoos without a thorough inspection and is useless in a maintenant pro-p-mu. 

68. Wo have spoken of a 10,000 mil. servie and inspection on a dios.l tractor. 

Potrol powered vehicles will not perform -nth such an extended survie, and 

inspection schedule. They requie mor, attention ^d while costing 1,8a to 

purchase nxd  less for engine overhaul, their out-of-sorvico time will be much 

greater. Tho anno is true of vehicles doing local pick-up and delivery work in 

a stop and go operation, whether they b. coline or dw;,l. The idling time 

and the stai-tiri.- and stoppi^ frequency are very detrimental to engines, trans- 

missions, clutches, universal „te.  Tho maintenance on such vehicles needs to 

be sot on both .a miloag; basis and a time basis; for example - 2,000 miles or 

Sixty deys. As a rule, these vehicles are low mileage vehicles but the service 

roquirod of them is extremely rough. Hero are some good accepted maintenance 

practicosî 

(a) With the cost of tires, it is false economy to install steering 
tiros without balancing thorn .and chocking camber, caster and ° 
toe-in of the front axle. New vehicles should receive the same 
attention. Assembly line production does not turn out vehicles 
with the steering and front axle set right or ar, any two sets 
alike« 

(b) Dual tires should bo matched to I»  diameter with the larger 
tire on the outside. ° 

(c) A transmission replacement should not be made without chocking 
the clutch condition. Most of tho time is spent on removing 
the transmission and there is a risk removing it again in a 
short time for clutch trouble. 

(d) Rejected bearings and pilot bearings are cheap on clutch re- 
placement. Old bearings should bo replaced. 

(o) Any doubtful bearing should not be used.  It is not worth it. 

(f) To tear down an engine and ro-use the rings and rod and main 
hearings no matter how good they look is not vrorth the time and 
expense. 

t   (g)  Anytime the head must bo removed from .an engine, th. v-lve soptin* 
should be chocked. "        * 

(h) If the wheel is off for any reason, thorough inspection and main- 
tenance should bo performed on the brakes and components. 

mmiEm 



(i) In thu rebuilding of component« or thw rvpaftr af puf« mah 
as sheet a^tal, the Mai uri-al ?má labour ooat cosi^aruá ta ** «%*-*> 
itosi should by evaluated.    Somitisws it doua a©* pay.    Parta 
purchased individually  and assembled «ill a>«t »or,-- than aa 
assembly ready to use  fron the ar»jnuf.'*cturur. 

(j)  It »ay bj WíSJ  tn  us -  pr»tch~up «ainian*w,  on   --a  expo* é com- 
ponent, but   ip timo and troubi : ?TJ ^«OIV t> W    xp^nd.d  ->n a 
«achanical  repair,  it anoulá h0 done n*tit and restored to it» 
original condition as  f.illy as possible.    Repu-t  f-. i i ant« ara 
costly. 

(k) Statur and oil should bo checked plus a visual  insp-ctien far Ionics 
ihould be made any tira-   a m- intanane, ahop hag contact with -- 
vehicle.     It alno help® ti hv-ve the driver trained  the s,-«*.- wyf» 

(l) Commercial   fleets  thax maintain their own stack of fuel should 
havu specifications to assure  fuel  economy and online Performance* 
tifino manufacturers1   specifications are broad and o an bo easily 
mat by fuel  suppliers bat  they will  not  necessarily dr. justico 
to engines  or economy.     In ord-r to aosurj getting what  in 
specified and paid for it ia  necessary to  \rran»; -  for spot 
testing.    Oil and greases should be treatud in tie aao«; rnntmur. 
Annex 9 gives sample specifications on No,   r diesel   fuel,  potrol, 
oil and groase.     This can bo changed to moot  opernting condition. 
Economy, horsepower,  3tartin,"- properties, minimum alud»c  etc. 
should bo noticed.    An all-purpose chassis groase  is   «dvantageous 
as it can be uned for all applications,   including bearings, 
wator pumps etc. 

(B) Most maintenance  people  agree  it   is  good  practice  to change the 
filter element each timo the crankensu oil  XJ changed.    Oil 
change mileage can be  arrived  r>t  by  laboratory  testing.     Tha 
expense of the  oil  itself is  not  too  important   as  oil  purchased 
in bulk is  economical.     However,   the  labour to do the changing, 
the time out  of service,  and the  price  of the   filter element 
aro factors  to consider in oil change periodo.    The  oil  change 
mileage should    lwayn  b.. set  vithin a safe range.     You cannot 
afford to talco  a chance  and of ven vehicles do  not  receive an 
oil  change  exactly on  time  Lie to  operational   ncuo  . nd  the 
fact  that  they may be  avray  from their ro-Hilar service  location 
when scheduljd mileage  in reached. 

(n) In cold climateri,  diesel equipment  requires  starting aida. 
Ihgine warmers have proven Very satisfactory,  both in the 
cooling system and the crankcase.     Insulated battery casus 
with hoating elements  have merit  as  the  efficiency of a cold 
battery is very low.     If either Ì3 used  in th^ air intake 
system,  it must be usod properly.     Improper uce will  fill  tho 
combustion chamber and lock up the engine, or if it does  fir«, 
head gaskets will blow, valves get damaged,  heads cracked, 
hoad studs  loosened otc.    Neither should be used on petrol 
anginoe bocausG of tho danger of explosion. 
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«9.    Th. p«, roo« ,,d th., invito* ., ^,. w jrt^ly lBportMt ^^ 

*-7 rJPr.a_„t  , .i,,M.. lMta,    „,„ invjnt01y ltiiilf is mo^ 

IM ^ or ,.,, „„   >,. u,udt  3, lt  lg  lmport^t tu tevj ^  ^u  ^ ^ 

ftüodod .-«id not h-.vu tho parte th-t *ro n -v^ «   >H A v     *  MI./S -.ru  rw/or noodod.    An oxponsivu unit  of 
*uto«otivc .TÚOT^nt   idle tocnuso of Lack of -,  ~m~ll   -,„ ^n 
.-,        4 *    ' *,BLi11  3nj dollar part doos not 
«W up to Vwry   :u0(l oconosu-s.    Tho    auicm nt   i«   ¡,,t .„     „ 

~  -1«!««.«  is just -o idi,,  fop thj dollar 

bet„,„,p.,rt5hlnln,ntlcl(Mtlon,r^ uiabttrta^tiu 

tilo d*y it  is noodod and »ut  tho V^MM     -„m 

War tho ìnvostoont  of tho prrt i    th • fir*t «i ^       ^ -,      _, , 
4t    th , . P        l" tlu  iir3t plac-' •d docidod not  to purcha»a 

«*     ^ v-ni..i„ to    nit for tho arrival  of th. part. 

70.    If th. ^ tanenill u „„^^  u TO ^ to ^    if aii 

*na« any m-!intonm»c,„ q->t-'m n„m,i.,. .» 
#w 

K    ^  c-P^Diw,  ai ort part« «uporvisori 
th. », ,        p^h,.^ ^nt .^ „jn  trunud partsBun> 

connwstod vith nrintonano .    v-,^*« ,.-*• «7"»*nff ©!•• 
^^     . n.ant.„anc,f v^^ condition. dict,t. th. ai«, „d th, in^^t. 
••lit of a pr»rts  inventory.    So«    of th - „~~,i *•„. 

^ Qm'   3I   thu Viutyirwç conditions   irvj 
(a) Tha avn.ilability of tho nnrt  f»v>« »t, 

traiWDort-vtion tí»    ,ßv'1
p^t fpora thj vondor;  hi« location, 

eo^î!2d      ?r        *  md hl@ ,tockifl< Pratico. «u.t hu ©oosidarod.     If an^im   parts ^ru  ^vùl-M » i„ th , .«        * 
a. th. ropni, shop,  „ ^^ I„ th 

!^. Ï^T ^ 
M*»»uy.    Tho vundor should cnxry th! in^t» ^ îl^ 
O« bo  placod  «ho«  th,  aJod vi.,? ^^^»ont;   ord^r. 

(V) Tho diff,ront ,odol, of  ^uipaont  ^«d coupon .„ta th    ».,»* ^ 
«J- .ho? is  ru.pofl.uu  f,r «r-ctl,  .fl^th      ^ .„^ 

(•) Jko aT, of tho   ^ipKnt  to h,. » lntn,,4 dlr.rtl/   .ff ct_ 
tho v^Iuu  vsd th    nj»b rjf ittita        • -ii-ct» 
A. ^ -.i       ..*   i * l    •*   J      v   i*jt  l,i  inventory. « n raiu,   'ail.  "ito»ïtiy. ,i4n,.»t   ,fl   )tv--t.^.    *   , 
ailoa*, aft.r b-m# D.^:h.i»od,  it   -,n  n >t -,-,..   lh    ,. 

«to.   la *•   *-r *••«"»»>«,  Hffoj^tial. 

(é| Thw coapiorwtit  ivb'iii pro«tMMk, tv-t»   i r-»      4 

r«il«,  tho  itü t.  ^ ^n^HrT -îîi   ? %e^  ^^ *"*» lt 
* ->-w   *«   ^n   imrofltory  will   áaeri-«.-   in  n-^w  «.  w  * 

.«.»*«4j   tncrvno^  t»K» tflao   >f th.   invent >rv      ii.-,    -  -». 
Pftt«tl«« ^ili irretir  mer. *»   «• ^ 7T »  S,JCfc a 

U«. «kill   ». 7„ ! y^ *^F-.-%H  »intonaM:. c*t. 

empmmt* do not r^.ir   cro^ .Ln  t    ^Ü P> ** mm% 
f* 4. „ — 4       _^  «<^^*r- ero»? .¡tin  to ruaov ! -íjtó roBl-u^ 
It is voiy laportnnt that th« part» poo. o-it-ii. T»- .Î* 
•«^«*«t. .„e, ., ,mM, tr«»â»,ieil(>t «iff^BtUU. 
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olutcho«, altornator», starter», control valvos, injactors, 
faol pumps, ote.    Such itoos, if robuilt properly with 
quality parta and teatod on propor tost oquipownt, will £ivu 
»any economical    rallos on thu vehicle.    To hav.  tho rubuilt 
itoa in tho parts room moans roturnin? th^ Vvhiclo to sorvico 
immodiatoly rather than having to r^aovj tho ^oapor. mt,  ro- 
build it   and ruinstall  it. 

(•) Tho rcplacomont or trado-m uchudulo of automotive oqiipmunt 
has its  of fact.    If this schedalo is known,   inventory can bo 
ph&sod out accordingly.    Aft or all  of a particular »oda I has 
boon sold,  tradod or rotirod,  parts aro not noudod in tho 
inventory  that  only  apply to tho uodol. 

Tl#    ffe« parts room, undor tho control of th>   part« supervisor, mu«t first *• 

loomtod for convonionco of recoiving parta,  issuing part« and b**st «orrlm«; tho 

otitiro shop aro*.     For this rotason,  it usually no^ds to bo locatod in tho 

cmntrc of all activity.    Within tho pert*  room,  ih~  arran^t»ont rocrutrw* lone 

careful itudy.     A mechanic  should not  HAVJ to wails too  far t<> draw % part 

thu parts roc«,  and noithor should tho part«man  *alk far.     If thy shop 

•ot-up is a compi ox, and tho  p*»rts    rw iastuod from «or    than ono point,  tha 

parts applicable to certain work ahead be stoekod conven i ont  to that w@fiu 

Wmrnt moving itosM should b#  loo At od cl omo to thv  l««;to point. 

Î2.     ThwT- an* vnrioy« ñJtrmn&jmmni* for th-j stocking of parts.    On* such 

&rr»A«f6S)#nt would group all  p*urts of A «MitufActur^r to<futh.¡r whilj «itetifc«? 

would fro'ip all p.*rts purtaiAiAf t1 oompttmonts tr>4>uth.jrt sue« a« t»mfi*w pmrt« 

in a «action UPú tr*y*emisaio« parts m m s^cti m.    Another method would stock 

part« «ymarieally,   either fcy  vondor part  masher or by a croma-rwforeacw »yst«m 

of nvsabvrs.    TV¡  import <uit thimr is to hânro % syst*« that  is thoroughly yméwr*- 

•tood  by supervisor« and p^rtssson.    It  is not always  ja«y t >  loo*to »tw ê*miw*é 

part   uni«*i th« system is wall  o«t abitarne«' and followod «ally.     If th*i part« 

e«mnot  be la<CAto4(   thw mwemmn-a and tho ráetelo «r» «**ltim# and oo«ti«f. 

rartm bis« should im mmkmrmê,  as «¿11 a« th* «àwlvw«, má tio4 into « 1 «mafia«*, 

«y«t*mi ama a numb- ri »uç syst o«,    Particular t^Xim l«e«tiom« rntast oomtmim 

t&T frowth, or MU scotio« will «row mrmw Uto «m#tm*r l*¡m« aetlv« a««tl«m 

«fv«mt«mily tmw amtlr» syst«« would W «mafvimwd. 
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,3.   lì» «*, o, „„ CRrrij<I ln . pRrt, ^ B1U ^^ tho 

trol •, r.corda.    . ,^lu nothod u to tava a ^^  ^ 

Sue » M,rt ,.m 001ltni,. r ,,.,_ for oaoh |t- ^^ ^ ^^ ^ ^ 

OfOBs-rufw-^nc j numbers.    T"> t*i <- r-rñ »-,«.<   •> ,   j    ,, 

IFGB the v-nuoi-  -»au rll   ira-j • --     -,     „ 
„ _    , "°  k"- a '"U•1* alineo  i a  ,lway. „hown.     Tho 
«r« a., 3ho,M ,ont,ln M. t „.,„„_ .,.,rjrt ^^ t at vüBdo    ^ ^ 

«*>r and „,  r^„já.  ,nri a flrur„ rjprosjnUnc B^.ma nia^r to >toc 

«    ^  to .„„ ninla,, „„„,,„ t0 .^     ^ ^.^ ^ mtn^ ^  ^ 

supply of jw-rta  or »mj o^hwr p *rtod      •*-« «-s     -        * ^^^ 
„    . ^riort.    ..n^n t>u iir/ôntory card Bho*a a mini«« 
ftUBtor, R. i'^fiislt^n should  K. P ,nt to th . rr,^K. 4 

u—- «h«!.« ,., 01t„, .n4 BMlnw w1 jtiiiw- wiii tavc to 

«oeordiifljr to »arvM tha r^<% 

-   . "«•!.  nujr  r«,>ayarnftyfl  for n«j»ta tkitt •«» 

_ P^' -«a-     ^»^  ATMMyii.oBt« .houli  niwy» by «ffc^ 
«•* with ^alem  to *.1low r-»i t3 wt,-»  - ^ 

fi.    '.%¿ mjtkoé ^twM Kur*  ,# oo*tr-*   'ftv-^^«. *    «». 
»«*# .-feM   ^^ » •«^•»'»•7 *. là. aiiU.,  «i ,^t ^t||# y9 ^ -i^ .^ i,^ ^^^ t,Ät al3 lttfol^Ufta ^ 
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TÎ.    It i§ thy purchasing aunt's responsibility to securu the pr.rt requisi- 

tioned from the port« roott for the beat pric^ and vithin an acceptable timo 

liait.    Whiiw doing thia, he cannot    cc-pt Usa than th    bjat T.ralxty.    There 

U always •. v.ndcr with a chopper prie. whlch  is *ood if th. Ti-lity  xn  -ood. 

Maintenant shops  cannot accept poor quality in    ny   lUm.    Too ouch time and 

offort is apent  to make repairs to use  poor quality p^rte and h-avu th    job to 

do over in .7 short  period.    Money spent  for qurlity  it r.lwye money w.ll »pant. 

YIII.RTXÎORDS 

T8.    A repair and service shop that  is rusnonsible for all thv. maintenance on 

a fleet of vehicles should hrve -  system of ricorda that will readily t.,11 thy 

pm% history of »aintennnc, on the vehicle    'íhile the system can be detailed, 

primarily it should contain infornati on only in detail enough to allow a shop 

•tteurrisor tu make   a decision easily. 

7%    -iwivx 10 i« an jxrmpl, of a two-part record.    All repair orders from tha 

•lisp,  invoice« or  .just kno*l.d*o of ?* item can be posted to such * record if 

applicable.    Th. record liata Pit  inspections,  filter changes, online repairs, 

eo^xment replacements and accidents.     Mo cost should b.  involve,   just  the 

date and Bilws.    This  information will  often -How thu supervisor to direct 

tile mechanic  to  th..   -;roubU  immediately.     It -ill   also  identify  repoat main- 

t.«a»cw wher. maybe  the vehicle has  had th. aam. component  replaced more them 

once and it continue  to fail  b.cp.uao  th, root  of th.  trouble was not  located 

on the first replacent.    Also,   if .- v^hicl, is reler«. d to oper-tw vrith a 

doubtful repair,   it  can b, tagged on this record to recheck th. condition on 

its next trip into the shop. 

%.    The- rucord can also b„   18.d to obtain mil„a of servie, on important com- 

ponents.    Thia  information h lps on warranty claims,  specifications of a.w 

équipât and   Jiticip-t^d shop vork. 

91.    Ho maintenance orruii*-txon can  function properly • ithout records.    Parts 

inventory record«  and maintenance v.hicl. records h-ve been discussed.    There 

•uso most b, cost  record, or th..  ,ffici,.ncy, pro^ss or lack of profuse in 

the .hop cannot  be  jud^ud.    /. ghop  labour rat. p.r hoar must be estabUshud and 

used to compute the  labour cost  on     -oh job.    This  is n_d„d whether th. ahop 

»ells labour to tbw public or maintain* % company «*wd fle.t.    Th. labour rata 
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cm bo figured in various w^8 dindin* on how it is to bo «.*.    If only «.„« 
for *o.p*r-.tivo purpose „ in , cmppJiy ownod n_tf it ^ ^ ^^ ^ ^ 

nctur.1  r,t. pud th, rn.chr.nie plus ina^,  action -*d oth.r frin*, befits. 

This .„thod put. ,11  oth,r .xp.n.0 i„ ^ ov.rh^d fi.TiP„    p^^ th„ ^ 
labour rot.   ic  to  fiw„ tot,!  00zt ,.hlc};  inUud^  ^ Qf ^  ^ ^ ^   ^ 

supervision,  h^.t,   ;mt„r,   lichte,   r.nt,   o^rta  room rant    <\ .«„ „i   • *    w » ,   i.uu,   j xta  room cost,  doprwci'ition of shop 
uCfuipmont    t*\Xv.s,   inaur-n"       nirr«  ii~« /•>.,„ i • *-      , ,   i-u-rji.,,  «iiieowll iiwcis surplus not  put  in  inventory .vid 

•o on.    TIU..O  ito«»  should  ,11  b. co«put.d r^,r-.t.ly so th* can b. w,tch.d 

for lnwfficiuncx.8.    7h, shop i-bour m.t. will  d.cr^, ^t«. tho /olu», 

arrant, additional  i^ •* ,  ^.,tjr nufflb„r of prod!JotiVj nourg wm ^ ^ 

to Absorb th. fix.d ,Xp,nS..    The  i.oort«Bt thin* in to h,v„ -> VB%jm of cost 

control that wUl tuli which it* Vj n^é in ord.T t0 ,ppr.a8a shop 

afficioncy. 

32.    If ,. fu.t of co«.rei«,l vaiola, i. «nint^d, it i. useful infoiti«, 

to hnv. ., «„it cost w.,.    This »rill nllow ,v-ü^tio„ of different «mu. ^ 

«oduls of .qui^nt.     It si** th, cost factor on iaport .nt co»po*mt.  -«d 

füíows costly ito«, to b, iMiadi.tay rJOo«ni«od.     If such - record i. »aiii- 

tain.d fory^rs,  it   allows COpt noi^l. to b,  „.tMrtLhud v* i. « „c.li.nt 

tool for oontromn« eost.     It   im „tr^aly rl.,Mj in writing .p*,ifio*io. 

a« naw vuhicUa or co.pnn.nt..    :t  ..tibli.h,,. th.  m.tio b.t^n p,j*.  ^*d 

labour which c*.a K.  • apportant  fot or in dominio* wh^n to trad,  or ..11 
thu old ^uip»-„nt. 

*3. Ann« 11 ahow ,uch - breakdown on thirty» it,«.. This o-ui b, ,xp*jid^§ 
to inclue ^ d,t,iud lnfom,tion dü3^ ^ ^ ^ ,t u >iBiM ,nf^ 

tlon **l  in ord.r to  find 1-t..lif    , r^^..rch  ,f th-  rj^r  ^^ ^ ^ 

u«pan.. «ould h,v. to bj ^^    Hov.rJPf  it do., ^Vj di^etio« of ^r. to 
look for „xcussiv,. coat. 

H.    Codw 100, uluctrici -nd vjnition, eould b^ a*prnd^d to rw^ m mimm* 

ÎS * ?;*^-*<" 160 - ai.tribMtor 
fjr " u^tg 170 - firing 
1-40 - c-tt -ry xao - coil 

»M thosw ol-Äifiortion. ein fc, further rdhicwd «ush n. i?i . at^fÄit«,. 

amaturaî m - alt .«.-.tor bru.hu«.    If th. h^nkémm of Jar>ÄBj ity«. is to. 

djtfvilwd th.rw will bw -.lot of record ^«plnt that miy »ot ww ».a« 

or ^r ba iM^d.    R,eord« *h.-.t Uli mthím má v^ airt «s^d crv. ä^I^ 
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peor ¿orna*.    3m% a^n^fc r^ooté» \t¿ r^rar 4 u ««rtrvl e«rt -*i %* 4^4. 

•oefcaaie«! 4oelalfl«0 mi •frinenti«»,    fmèl. H «fe»« mê«m t*4«* *v ^ 

«ia4 to Indicé fnltf,  3f eoBfen^it«, 

IX,   cocuis 10» 

85.    IUlnt»n.-j»c,  >f »'itaartiv* .^uiajMrt I« «* Mfftlj Ut«****»* m* ,**«#•*• 

ofc-«Clji# fi.ld.    Trmaap»rt->Uon it    M^ftti«4  i« |f»«rjMl*w ¿asil«*»*«  af ^ 

eountfsr.    Th.  fular,  m trt<M,  -«d pr « »tijr %k    t\  14 à»  » ih, ttiratola af 

«ygr fcMhijr int^r.aüiyf ê^vAopm»*** m^k   m |..i^l  i *rbi»..„ „«fin-.»,    Rtiit^f 

•«Cvi pwopl.. m>m% rm-in fi ,«tt>K,  >    ;>r'#r.««iT.   -.mi  -U-ya «.,-f-cfc  for Mí,. 

thirwr b,tt.,r »#h-th^r ti  h.    4^31,1* -*r ».titila. 

Sé,    If th. p^rm-m in sfcArr-  »f t», 4„ai«it -««a at^ifie-lima if <nm*w%-.l 

^p»Ap^«t éo.a noi wllai*."«,.  ».peretta t.ly   to rn^r »~«« af hm raat^jii, p«i* 

loa* wim é^aijpi -«t *>»m«nU*af, k* *« f*ál*4 la •*, u*©* nt B*A0» *f 
Hi« «vii .a. 
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Annex 2 

MSCHAi.'IC'S JOB-KNDWLJXk. TUST 

(Circle the letter you think represent:   correct  animer) 

KHAT SP^CIüL GAUGi, lo rniL BUÎT TO UoL Vo PKCr\ LY C JXk, SPAlk PLUG &.PS? 
a*    Flat  feeler gauge c.    Round feol^r gauge 
b.    Square feeler gauge d.    Tension gauge 

THE INSTRUISÎT UbxJ) TO CHxXk IGI.ITIOK TIKI li  Io TIE: 
¿.    Neon timing 1!itM c.    Distributor clamp 
b.    Voltameter d.    Low voltage tester 

A TORÇUi, WRL CH MEALUidiSi 
a. .Number of threads per inch 
b. Size of nut 

IN THRWJ)IJ G ú HOU,, Ub'Lj' 
a*   Die 
b.    Bit 

0*    ¡Strength of bolt e and nut» 
d.    Pull in lb-ft. 

C.    Reamer 
d.    Tap 

WHEN MAKIi.G a COMPI 3S-I0H TEST Oli Al   iJKLIL, IT IS V~iiY IMPORT, WT T0I 
a*   Have the engine running 
b.    Tur»* on the ignition switch 

RiüIuT.aC^ lb *LM»JI. O) l;f T^jJlG OF: 
a*    Volts 
b.    Ohme 

c. Remove all sp^rk plugs 
d. Remove one spark plug 

c. Amperes 
d. Watts 

M..ICH UNIT PROTECT« *. G, 
a. Coil 
b. Radio supreesor 

RATCR? 

e«   Voltact regulator 

8«      THfa COLOUR OF THL H
MO&L" OF * SF.ja. PLUG aFT^   OP^ -.TÍO»,  IF IT IS I» 

FROP^ HEAT RAíVG«, SHOULD BL: 
a*    White e.    Dürk blue 
b.    Brown d.    Black 

$m      WHiii ii ¡JlüT^IBUTO;. Hi.to ONL S«T 0' POIKT-. 0»   « ÜIX-CYLIiiliu; -it 1KB, m 
CAN E o; 

a«    One lob« e.    Six lobes 
b.    Three lob«*s d»    Twelve lobes 

10.      «Hoi THL TIMING ^IGHT PUSiU* &JQU, THL TIMING *LJJCS LIKE UP WITH THÏ 
PODfLJi    THE TIMÄ, ISj 

a«   Too late o«    Grounded 
b.    All right 4«    Too fast 
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11. l/HEN INSTALLING SPAIÜÍ PLUG WIl^S lì   THE DIST .IBUTOk CAP,  YOU MUST RI2ÖW 
BOTH THE FU; I i ¡G Oi j&ï; iU D: 

a. Piston  displacement e.      Venturi  action 
b. Rot  ti on d.      Throttle action 

12. THL bbCki-r.     CI' ;. O..ITCH tú'±, INSULTE BY; 
a. Friction tape c.      Tinfoil 
b. Rubber d.      Mica 

13. A COLD-RU, NI2ÍG  IÜGINE INDICATES: 
a«      Ignition timing incorrect 
b.      Radiator filled to  the top 

c.     Open thermostat 

14« A COMMON CHiXh   TIL.T CAiJ Ik,  QUICKLY MDL FOR TOO RAPID WEAK ON TIRES lit 
a. The angle of steering knuckle 

'irms c.      Toe-in 
b. Camber d.      Caster 

15. A DIFFuJiLi TL.L  IS i\W;.J) IN ORDnK TO: 
a. Increase the power  of the c. 

truck 
b. Allow one wheel to  turn faster 

than the other 

Increase the speed of the 
truck 

16» 

It« 

WHERE WOULD YOU ATTACH THE TIE-ROD? 
a«     To the   front wheels c. 
b.      To the  Pitman ^rm d. 

To the steering knuckle arm 
To the dra¿ link 

WLVT IS THE PUPPO;^ OF THE MANIFOLD HEATING DEVICE? 
c*     Preheat  the gases in the 

intake manifold 
d.      Warm the oil  so it will flou 

a« 

b. 

Maintain an even engine 
temperature 
Provide lie.it for the driver 

sooner 

id. VACUUîH Ol«1 A   .ELL TUN^D u GINE SHOULU BE: 
a*      22 to  24 inches c. 
b.      10 to  24 inches d. 

18 to 21 inches 
24 to 32 inches 

If. AN INC.u* U, I.    COMPRESSICI,  uHEi: OIL IS PUT L TO A CYLIiDER IüDICATJ-Sí 
a«     Head casket iu "shot" c.     Pistoh loose 
b.      Rings   faulty 

20. 

21. 

THE SB'.Ui.i C- O.*1 TIGHTiii IiJG  CYLINDER HE D ÜEOÜLD BE: 
a. From either side of herd to the other 
b. From wither end 

WILT IS TEL FIK11G ORIW OF « SIX-CYLINL'ER uGI.L? 
a. 153642 c.     153624 
b. 152643 d.     142536 

Proa the middle 
towards each end 
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22. 

23. 

24. 

25« 

26. 

IP VAL Vi* SPRINGS ARE TOO STRONG THEY CAUSAI    . 
a*     The valve to remain closed too long    e.     The valve to open 
b.      The valve to break too coon 

a«      The valve to not   open 
¿it  all 

WHEN THE EXHAUbT VALVE ON #5 CYLINDER HAS JUST CLOb^D ON h SIX-CYLIM)ER 
E&GINb, WHICH OP THE CYLIMDEuu IS TO PIRE MUT? 

a. #4 d«     #5 
b. #6 e.     #2 
c. #1 f.     #3 

TOO MUCH CLüARANCE BETU^LÏ: THE OIL PUMP BODY iu D THE GEARS WOULD SHOW 
UP AS A T^MDEi CY FOR THE: 

a. Oil  relief valve to stick c.      Back presone  to build up 
b. Oil pump to overheat d.      Oil pressure to drop 

A HALF CHARGE COi\IDIT*iOi   OP THE BATTERY, ALTHOUGH THE ViJilCL-  IL li. 
NORMAL USiü,   Ii^IC^T^b ;.<H. 'i1 TuOLBL^? 

a. Coil shorted c.     Voltage regulator 
b. Armature grounded 

POOR OIL MILEaGE îLi.Y BL A RESULT OF TOO MUCHi 
a«      Intake valve guide clearance o# 
b.      Camshaft  end play 

d. 

ExhauQt valve guide 
clearance 
Valve tappet clearance 

27- 

26. 

29« 

LOW CARBURETER jc: L L^V-L I'OULD Ci.UL^: 
a*     Rich mixture at high speed 
a. Rich mixture at low speed 

LOW FUEL-PUMP PRtiiSUuL M ILL RESULT  FROM: 
a«      Spring, too strong 
b. Leaking diaphragm 

o«  Lean mixture at high speed 

c. 
d. 

Mounting bolts loose 
Valves not seating properly 

POOR VEHICLE PUìFORMaliCL (CuRBURJf?OR ) CAUSED BY RICH MIXTUM IS DUE TOt 
a. High fuel level or float setting  c« Restricted main fuel 
b. Low fuel level or float setting pas cage 

d. Accelerating pump atuck 

30. 

31« 

32, 

A PISTON*S SIZE 13 MEASU.JJJ AT THE: 
a«  Skirt 
b»  Below ring grooves 

c. 

WHICH CONDITIO^ WOULD CAUSE UNEQUAL CASTiü? 
a«     Twisted axle e. 
b.      Bent  steering knuckles 

WORN MAIN BEARINGS ít« Y BE INDICATED BY; 
a*     Engine stopping 0. 
b.     High oil pressure à* 

Top 

Unetjual air pressure 
in front tires 

Low oil pressure 
Engine running hot 



33.    m ita,,,,, POWTS *. x co»oci\j> mt 
••     S^oBdaty eoli »t     5*«trib»t©r 
b»      Friftary coil g#      Sy*rk pU¿« 

34.    if m, EN*;INI; 13 IDLHW . T y» m, BCW F*JT IS TK BISTUäJT» 
a. lr>0 RPH e.     600 M* 
b. IOC RPH 

AmiCATIOtfT 
••      BK«d  ta« r«s«rvoirs cm trailer        e*     Iq«alia« th« pt-mut ___ 
%•     Dittcniwet tà« «Mr(«ncjr or ch»j-k«é truci, and trailer ej«t«*j 

Iln* 4«     Rotai«  th« bra**  ehe« aé- 
Justifi^ mi counter- 
clock-wiB« 

li«    mim m m*, FOLLOWING »OULD CAU.ì. ?KS CAüäJRLT ;•« u> o.--o.,? 

**     îoe •••** **•*• e.     l«nt su, in nos il« 
b.     La*. fta«l pu*p pr«f*«ur« 4.     Piahol« leak in ta« float 

|f«     á CKÀCk JJ UfT/tfcL MAI. I TOLL CâOSuJi 
«•     A noUceabl« ris« in oil prmmmrm    c.     Carburât fur to ,.;w«  i o 
b«      Piston «lap r ch n.ijrtur« 

4«      iiigin« «kip« and mis««« 

3d«    mm *ouu> reu ST*JîT lumm A ?AO*JI KïîRAULIC BRMì. STSTUI? 

• •     Irak« lin« to l«ft  r«ar wheal cylinder       c.      Lin« furthest frai 
b»      Vacmua-hytiraulie l^t amatar cylin4«r 

d.      H««t«r eyli«4«r 

39«    ,%icaci*Qr IN a, .lin ¿TAKT uro IS csm*£ m» 
«•      Ûef«ctiv« vacuu« advajte« o.     Ba4 pelata 
b.     Carboni «ed ergine 4,     Spark ad vane od tee far 

40.      iWAÎ I§ A&JtfôT^B BY TTC, Ja£C¿JFP; IC Üff Ol WM WRM àJtt aiCTOK TTfl 
RkasUNS (k-J:? 

»•      •»<*  *»ail e#      Mo» and play 
bt      Crocs  a&àft «ridi pl«y 

|J 41»      A téOXM HTMíáULIC Ul IT IS IIST*UM¿ »a: Wis, FÜWOw*. Oft 
Ì* ••      Igualiíin^ output  an braaxa o,      Ineraisin« lin« 

b«      ••tardinf brake aetio» 

CAÜS-,  rOß CLUTCH äLIFPAf « 131 
a.      Plyt*íi#«l housing tlttU^ae«» e#     flferned-out elmteL r*li 
t«      Xneorrect padal fr*« travel bearing 

43«    mmm m marni is CAIJS*¿ iìt 
«•     Lees« freut -iv««i tear i«** e*           
b.     Over-taflated tir«« i#     loot la tit« 
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w MtavY *9 «ATTIC»*. ,& out, m* mt nm^rn^ »AI.* M r*im* ui 
a*     ft»* »\ar\mr aìt*ft e,     la— ìtMàutf* 
b.     Ground«! fiala 4*      lì  ;;'.,.., ,r .   - fe 

45»      A "HAA" »„A* Po*, i M HWJMJLK m*»+~  UftlC*|i^t 
• •      3no« rttractia,  tprir+t tre*« e«     foo «ycfc ¿loojr .aco 
b«      »fi.Qoa not  e«Atral,.">4 «A"*« «Ml 4i 

46.      im «a» L-'AJ   I," ..F .J.   »<«i.   .-YÏÏ'iJ.i 
a«      Controls th<> -laouat  af r roa MI«* Afflitti to trailar 
b«      Control*»  th*  awou-<t  of    ir •« t«rtnt. ca^rttitr 
e»      Control»  tho   ro^arvoir prooouro 

4Î.       V«*k WiUk .    F'OINT  3T.IwC   ,   ,.Mt .    U Ií»ÍC„T.X BY: 
a.      Í irf   on acceleration e.      Craaofir* 
te«      Miß      .     i í,  ,jp-M 

43.    A m**ati~. iu ur .Looi.u U..V1U ia U^ü TDI 
a»     Naje« Uítií.,   oasi  , e«       4i 
b»      Provatit «»iftir».   i  to «oro \h*,n ano . t,:.o -Aaìi* é/*.'i* 

«aar ut a tiM 

4J»     » EkOKXnB di HCaLJ) CYUM**..« **á^ TO Ä* 0»**i*i* 
a*     *•• ».     »o 

50»      IF TIS, f ITWi 
a*     ¿o«;   «ad «at« e«     Pry r*f 
e«      Solvent, ouch «a kti 

5U    TU ikiL.r 4LLOU„M_ VOW«L . or ,, JäLT obvc J> aArr«..Y un»... ms ni 
••     6 volta e.      *> volti 
b.      }•> volt s 

52.      ÏS* MAl&w 0.   Ciu-XJH/.A «JtD CAJbA/T 0M¿*-. UiOÜU Hi. LIM J) UP TOi 
a.      laou*-* a proper fit of mesitoé teotfa c.      Provent meo«.ivo woar Ml 
s.      7tao  v-ivoi.  corroctlv fco^rs- 

53*       mWUl I     Til.   ,X,ft. OIL PA*: C...   Ä» 0*ü;.^  BY 
a. Valv*»*   aticktui, e»     Dirty oil 
b. LoaJt  4^   tu« oil p«a u»     Miofiring 

54,    WICH ct.-  vx. ìL*VX   outi/ few .¿caibJbi it» ¿u~ II« KYIU.UI.IC raaSÄ'r 
a.     Alcohol e.      i erogeno 
t.     tood*froo |s»ali»B 4.      Bastono 

55«      MÊSSià, maJUì :ìk   t.-.Ll^-  V.J.;- 0» "Jiil/ ¿.V L JOliiT, ».. LOG. 1J¿? 
a«     dotwoon tru/jucwi ana ft aM boari i^ cup e.      IB tao cantor of 
o.      In  the aiìd of boar ^.4 cup tao 

5é.      A @0€C rU.i PJO» ^«lU) ä^D   RtUMT.^E»l 
a. M «e 16 1© t,     10 io 12 lo 
b. 2 to 4 lb 4»     6 to ci lo 



2¡£¡ i f 
é 

it. TO tit» 
•• 

^ «UT, 
a. 
i. 

Ulfe OUT-CT«, ?«*«§ 
1 ••     ttm-MLllU 

t file 

«bi*^. c*.^., »  UCLD ut    - «j,/- te «fia «&~jrr 
LI  ht   val*-   r   tl     « «,       lAMffloiMtt   «*«& 
tant r©«k«r    m 

Jf«     *î   OàXLf.n   •.,.«    r    0.   TK. CtiUlu *¿ I* f&f 
t.     D«c4«.-   f    cil ut „ka c.     iKcre-*a ta« *»1- ».• «t 
i«     Frevelt arc.lv    t p*i- »• point* 

4«     iMmM   h« *olUwa at 
pelala 

Üt     ijai e • m, Fot«» » va»   • COLD M*, P.* L A. -CCL    ¡-C  r ¿ i .JTí 
T*. *LÛU.A). ^ JUÛ ... 'i 14- ¡SJOTTL. *. i*.   I      U- 0,^.'? 

a«   Paor idi« «ijR*ta»«t c,     U .   *4jrtvure    t ai 
».   Lew ta%; afaaii . aá . a pp.ar i.     Choke»   ce uiUo.   ani 

»il«Mt* 

«I«   'ti.rik i Fwro — o. * TWJûOUX. .. a »x> ^ o*. * Dt*js#x -»an*, le TO» 
a«     latrieet fu* i aü«a4« a*     lucra, M aereepe*.<er 
à.     Calk   M** 

if»    & ¿ yjO-crcL.    ciir  m. ou.-».**«* w~   ..o  ***r TXI. - Tt i.i oa 

a.     To unes a«     hai tteee 
a.      On«; «lac 

il«   m « ar-cTGu . Gir., m. ouukJ^-ì w ;~ »ô I- I ru.   TO rat OL 

a«     T*.o tiucs a»     Few tu*e 
11.     Oiia Unie 

iE«       -IC*! CF ÏIL. i*0LLü I C IT***, I*» FCC*© OK J» *X-*X     G M-Î 
am      Distributor a«      .>*ol pttap 
I.     Spirit plug d.     Gondenaor 

i$«     IF -   DI*^ i ~ 0I.I    »IU », i.    f W ^lOOWi 
.-..     Tum of 4 tee i*¿ ittoe at iteli a.     Fut traia*&e«.le» la MVifiS 
a. lrt. k til« ut,,i fu«4 im* 

M.       ..4CH IT.JU. B LO   COÜL.   ...U ..     *f._Ä*V.*      .(  D    TOO      ,r"T 
a«     Wron¿  a*tpt r c.     .a^ia* out of tuia 
b. Won. frmit tti«. 1.      CTIYW li^« bant 

•t«    UL-TOt  -.Jjrr   ., i>, ,  i ,x4«  &*fi«t». 
a. Fuel ^ftii.mt a.  batai temperature 
b. Intake ir pre« «re d.  *.lr coaliUo» «r 



6$. 

to« 

Tl. 

Ti« 

TI« 

T4< 

X9/.Ü.U/4 
2 

**£• T 

A ÜWA ~*&Iü.   .'Î. .  - l'Ut 
*•     CoaprM&ioi- 
b.     Spark plu^, 

«•        GlOW  plttfc 

OH. I.   »li    .IH wYjr-i   (j?     f,-.CfO    li MC, I. «• 
?.     Own'ill d crinite. «•                           e« Low cylinder co«pr«*. ion 
b.     Faulty cil pw«p                                    â. orti conprm&or ri*, i 

iàJITl.ICPir     h- I.I.. B'^.riL    C    &Í^¿».^ -.Ci.- CULI C«U^; 
a«      Hit,h « ttn« t onp« r .2 ti it                       c» jeett-i/t suoke 
b«     Lo*   oil  prts Uit                                   d« Faulty . ir br* kc« 

MUT li» U« i •.   BY M*j> i'UYH L  ,.  CLUTCH. 
• •     Tb« tr vel of the clutch jH.ua 1 

•>•     îb«    e«.r ii   th« clutch uii*e 

AL« CiiltaAunV I« U- i> Ti-t 
«•      Optn  th«  vai veli 
b*     Contr 1   the coBi<r«£>uiOfì of tb« 

ti 4int 

COt?.^ IO      . TI«   u/ .. DI—X ~éiCDk li*i 
• •      iíi^e i   tu¿n pttiol   e, ,:n« 
b.      a<M «td pttrol en^iü' 

e.      TIMI diet;ne.   fro« tbo 
thro -out boaria^ to Ih« 
clutch f ti t«.r*¡, 

a«      The te.eicb. of tut eluteb 
spiinea 

e«     li«tul t« tàc clutch trtfil 
u.     3ttti  th* vciiicl< 

e«     Lowor tb*n p*tid  «4,1*0 

COL .jet * »or &».. i ^ i-« U-».  nu A .O*O ^ot.1; di* \JL.  . . 
a. .ulo «dirci>• o»      «010 ovefsts« 
b. at aá, ra d,      ,020 ovorst«« 

75«,      «li. ì• — U „ I     4*1      IK afa*  i   I- CO*'i'i OLL ». UY. 
a, , ir coBprot. or e«      jofoty v 1« 
b. „ir t .k á«      4r ¡ over or 

fmm       fü '*ä« nii.     Ja_jt*   i<   uLuCi   Iw« *>  «Y^TAJ-» O»   T». Citi     i(J. 
«.     kaK« li^tb briibt«r e.     lroik ih« circuit   hon nc«xi«4 
b.     urt .j>á li, a of bulbt d.      Inertie fc>p#«*l of wini- 

eiiield v ìptr'j 

Tf.    WB^-. l«.t.-- - TI -  c.ii...i 
• •     C«at«r of tiiti to to-1 fa*t 
b«     Outsit. «¡ sáouXátr of tir« te dip 

out 

e*     Bota ouUit e «Kì^CB of tir« 
trotti to    ««r «xceaeivtly 

Ti«    UI»T u COìU^i1   ..ï .  LÏJ- i 
a.     Half full 
••     Coeipl«t«ljr full 

JSQ .- m 1*T. i-Yi 
0«      Tbrtt-^i^iit    of ari inch 

•beva plat«* 
*•     Tbxe«-fourt&» full 



»/«0.11/4 
áHMX 2 
Né« ì 

«•     Aap Mltr ••     *9 •* * U** 4rtwt** 
».      Gcfcorator output 4.     O**« ®f »^*» **«• 

batt *y to juixiiotì 1 

IO«     * 12-VOtT G.ü„. . »-e•    Xw CO. 7L01L *   *lït 
a. 12-volt  positiv«    round ro^plator   •• 
b. 6-volt positiv« ¿round r«i^ila tor     4* 

aap a»t«r 
flpOOÜ   of   th«  M^lit 

31.      ttwU^.    ,  -il.  .  .   ..MÎOi 
a.      Control  strok« of pisto» 
to«      i'ino »nf in« 

i«      M #ml   .•  and plagr ef 
era. JK »ha ft 

4«      ài li A drive Un« 

SI« 

3$, 

64* 

35. 

do« 

9?4 

90« 

^. 

a. Buttery curre t e 
b. Coil 4 

m. ¿E. P.- -   ON .. M^-L ïluXTO «U:f.J ÎOi 
a. Inflóte tiras e 
b. Unhook fifth   h al 4 

». lt. Y Pije ... e.*' ML*.   i»I. hQ ^ .*< I   «. vii 
a«      Cn« pisce L   a. eh who«l e 
b.      Ti o pieces ìJ   e ¿eh M&««1 i 

a«      Belts 
II«      Osars 

0   « DIw A,     Gì*     I~ ft. If... 
6 
4 

áfÜW L, COOLIi« UY TOi P J» 0 -    CÜU) i¿0~ 
••      Fiv« pounds o 
b.      Ten pound» d 

0*   * T^l/.i. « L.   TTu.IL.:-. ^i» ¿A~   -IG»? IM 
a. ^prin^s o 
b. J^rint, luAfsrc d 

«¡.»IL.    *JCL.. <.LIG*.i. .*JT Ib .ftJHJT. 
a. Torrue al 
b. Hangars 

BT« 

JCÎI DIFF    ~. TL4, ¡. YIl) 
s«     >i25 -1 
».     7*17 -1 

ILL falMJC    ilL 

Injector« 
¿¿nutter control 

Sto*e air 
rilt«r th«  air «jr«t«B 

¿1.. IL íu_—Lr 
Four pi«c«c i,   «¿ch < ho«l 
Lix  r-iects i>. «eon wh««l 

IÏ, 
kadumst L~t««s 
3rlf Driven 

LXK uY ¿k,. 
Twenty pounds 
Fifty pound« 

... ILLI* ~- DYi 
44ualii«r 
Torcru« » 

n« boit 
Linfe pin 

HHU.T .^^-FF 
4:11 -1 
¿jOO -1 

a«     activât« ta« «lcck adjust or« 
»•     Infini« tiros 

o«     Op«ra<.« «if wii*diJiii.ld wipor 
4*     Mogulc**. tir pressar« 



o/ aaj/4 

tait f 

».  * ¡mtmukjt    is u i roi 

¥.     UM ter« U*«* 
•* 
i* flM  •. 4IM 

ft*    te MEt, UP .i.X    .^  ,?u   f^.ttl4 

••     f«rtict.lljr 

k^rf a T 

•• 

*li.„, ..0    auut î v 

€lo«kwik« 
tf*rt ««r, Uli/ 



y****-* 



ityVJC.lj/.l 
ìfUMX    » 

tttf>Ì0Vkl   HtaiTH   QUf »TlONNAI«! 

i 

»Of Ml t6MT • II6HT 

*•»•! ti »HO»!HO 

f««» »acta«'! itti a teoiiu - —— , ,  
• ••et ••«» qu«»r¡»«j tli«r«»cjMy     If ?•• e«« MKHI VIS »• »N» •,••*,•••«« a»k«a1. 

D»«ICT»OHS 
ira« • circi« •••••«I t»a YKS       M fm ti«»« »• ««»wir NO •• tha quatti»* «•!•«»<, 

•"raw m circi« ara an ri ffca MO,    }*!••*• a*« ne* •. fc i e mny ifrm» 

t. 0. yew •••« •'••••• '• •ee*'»   

1, 6« yaw »ee« ejettea *• tea "*i«^|i •• • «lite»*«* 

1 **e   »•»  »afe   •< »eer.nft  ..... 

•è a« »#tt •'**«*  «etc»   tereré  ceMt'  .,,.,,,,.,.,...,,  

t, Ma** yew •»•» fee«  T    I    (T,klniil«tl t) f   

#. a*4 yaw  e»«r t.ae  *it»  eeyeee e-fte »e«  T.  §,f  ..... 

y | |    110 ÏV   Da   yeu   *eer   fau'Klf et 

YfS NO 

YfS NO 

TU   HO 

yts NO 

f.   a« f*«  »««*    twWer treat   etrfcate*   ., TI S NO 

I,    Are yew  «raw elee  ey «entrant se« »><•»«*  YfS NO 

I. H«»a r»- e.er <•»«*>.. „, ai..a'  YtS NO 

1$. M««  • #e**er ere»  aei4 y*«' »!••• prtitur« atee  tee 

..,«•  YfS NO 

II, Se ya« »e.e pei»» i» r«e »eert er e*e»t7  YES NO 

It. Ara yee arta« ••<•>•>•• ey «fcvatpi«. e» »»« keertí   V e S HO 

11 *"• *•«* «»«I«» e*«« •.•«•!»   •••Il*»»  YfS NO 

t*. §• yew  fi »ni  ef ereertt   log  befare  enyeae  elea*     Vf S NO 

II. M** • «ette' erer tai« yew  ha« heert treuklei    Tf S NO 

M, a* »•»  to'**' f*e">  .«•!»•••.a"'    ....... f f S NO 

17, a« y«w   ••<'*•'  tfaa   IMIIX1   tteeiec*  »rewele'     » f S NO 

l#. a« yaw «entrewtly  lufif traiti »e4 et« »t*patten ?  ......... YfS NO 

W. t*«»e »a«  «»et ria« ai la«  (racial heat arréete«)  T      Y i S NO 

M, He»« yeu «*er Hti teriew« tirar ar faM alaaaar 

»Maia?   US tO 

ti. Ar« year |eia te a'tan peinlw  I r t «ai le«'  YES NO 

H, Da wae. ar ,i.«M taa< »aaa rawr Ma «itaraaUr   Yl$ NO 

al a« patrie I» *»e ea«t aieae .t h«r« far yaw ta ka«« up 

«ri«fta  year arerà*   YfS   NO 

14. Aw yew •ravala«' «uh a  teneur keeMy «liability ar 

««•»naia«  »   YES NO 

ti. &•••  »aar »kin  «fra« kreefc  eat Ì»  a ie»h»   YfS NO 

H. a« yaw   tall«' koely  iraai   frequent  ta»ar• KaaajchatÏ... YES NO 

tf. Newa yew '•»«*•* «tara rr»an iriíi i«  faur Ufa* ,  V€S NO 

M.  W«.  any  »ari al  yaar k««y   a*ar »araiytaa?      YtS NO 

ti. Dia y** •"•' •>"'• a !>• ar c on tu laie» (*alla»iy) I   YES NO 

H. N«« • ««ctar  a»«r tai« yau  haa a riamiti (r»«»»r«) ?   YfS NO 

tl. a« f«w  afta»  »ava  tmwmtrn  «ur»i»a pain   arfia»  y«w 

• rioa'a »   

ur Haai t^ ?, 

3«.   0i4  yaw  m**r haya »alafia'       

37,  Heim yat* a««r tiaataa far mnmmim ,*i*i* tine) ?    

39.  Ù9 yaw Mil «laaafat it*«*r «.aaatai 1   

3V.   Oi« a  «acr«r avar  «ay   ran   r>aif  a   §a,«ar ¡.s  itvf naca)1. 

•9.   O.á a ftcltr  liti  »raar yaw   ^mr  IIIMII %t tinf*  

41.   O©   yay    IwHsi   fr»>*   any   E^B"(   élrail'  

4Ì    Í ' • .1  ,•  -J .j • fjr   ava.   i a»   r.iv   "3d   « «'   .  i « a   . ••<> t     t ^ a ì -5 an 

raiati i» row it|i' .,  ,,-«,.-...,,,. 

43. Dia  yau  avar r»ava  a  ir"»ul apararía..?  ..,.,..,  

44. Oi« yaw arar ha«a a tariawt mfwry?    

45. Oa yti.     *'»n iitvt «wail  acci«a»ra »* i»jwri««*    

44. Htvt yaw a*af  tanira« yawr «*«k?   ..... ....... 

47.  0«  yaw wtually  faal unhtppi   a»4  4««ratt«4?  

*•.   Oi«  <f»v   t»t'  f*a»a   a   ntfrtul   •i^«Ë«t«il..,,  

antai   notaital  {far 4t.  Wara yaw  arar  a a   liant  m 

yaurnarvatä* —  ... 

SO.  Oaai   it malia   yau  anvry   to  Kava   anyana tall  yaw   wnaf 

t« «a»  

SÏ.  Oa  aaoeia afta»   ai.nar  an« irr.tata  yau'  

*2.  Maw  a»a»y   dar*   aiá yei   lota  Iran»   worn   iatt y a ar «wa 

te   •icWnat»'  •  

S3.  Waia yaw  •*•* 

fittili'    

cantata«  far eccupetienel  i«}wry ar 

54. *ra  yaw  »«•>  a.a- >| «itakidly   »«»al.tt I't«   any 

55. Daet yaw*  «rifa (hwiaafl«! hmf a»y  anawn aftyaiCal 

It   » a  can«  tiisn  that ra«wnat  'tarit« »ta,cal 

tl'an 'tnT  - *.      

54.  Aia any ar pewr «a«a»4«nt  cHil«r«.    m  «aar haaítli* 

57.   Ara  ya yaw   ai  any   « t ya« 
arty  farm af Haaitfi  .ntwrence? 

ftptriftnli »aw carata«  far 

SI.      Hot* yaw  airar a««i«te«   ta  4^w|a  *•  aiceftal? . 

tlf..      *•'*  yaw   arar  «a«, a«   It fa  in tw'ence1  

40.     Hmt yaw ittn refute« empieyaie»' bacawta «f 

haalrtit.-  YfS   NO 

4Ì. If female. Have yaw ne« »«a ft*  plebi««* pecwl.ar 

,    Y IS   NO Nt "««r tea*  

1!.  D*Jae*. »er«..«, t.re yew e»> ceapletely?     Tf»   NO 41. 0« yew «eneUar   yawr l««al*7       Oaaf   Í   I     Fa,r(    1 

31 Petal   e éeeter trtt eeie1  yew  He4 ai4aiey »r p!«4«1*y 

••«»    

YfS NO 

YtS NO 

TI i NO 

»fi «0 

YIS NO 

ru no 
TIS NO 

Y f %   NO 

t i % NO 

Y l S NO 

»it NO 

YtS NO 

YES NO 

YfS NO 

YfS HO 

YfS   NO 

YfS NO 

YES  NO 

YÍS   NO 

YfS  NO 

YfS   NO 

YfS   NO 

YfS   NO 

ni «o 

YES   NO 

YfS  NO 

YTS  NO 

YfS   NO 

*—>  (   ) 

»ATI VOM« WCHATUHfc 





iVw.n/4 

PHYSICAL   EXAM!NAT(OH 

 • A RI T A L   STATUS. .1* II   COIPK, 

ADD«tit 

AG* 

WEICHT      

TEMPERATURE 

M Itti CLt 

PMONí NO, 

APPARENT  ACE     -._ 

     IECENT CAIN LOSS 

.         PULSI     

HEIGHT 

tES«. 

»IIIIIIO 

VACCINATION HISTORY, 

MIAfîTi        lllttw» 

• •««•At        I   I 

• L»«B  MIIH/HI 

1 •HORMIS     lililí I 

Limi». 

KtCK. 

MOUTH, 

ClIII I    I ilMIMIIL   IIINI Í    I 

(MIST   «H»V   IHOICUIDI III I    I     MO    I    > 

I9IMAL       I     I >««0««>L I    I unci 

THYROID 

IHM>T 

Tmiui 

• WMI 

«OMMÄL        |     | l|KO>HU I     I 

•0»HIL       I     I A»MORMAL I    I 

• •m>L       I     I IINOIIMII 1    i 

NC»1L       I    I IINOIHIL (    ) 

I    I «1IIIUI 

•niiiioM 

i   i 

*9lt 

(    I »CNTURII I    I 

{    | ••«OHItL I    1 

VISION; RUHT    CVS    »»' 

WITH Gl AiSfS       «ifcMT »1/ 

Ml »KING HittHT    FAI 

un  «v i t*> 

LIFT   HI 

II  » T   F*M 

APPI ARANCI: leoD i   t »AlH      I     I **»*•*     t    » 

DEVILOPMfNT.        eoon   i   i 

IS BLOOD SfR0L0OV  INDICATED? 

ABOOMCN, M0MMAL t     I 

Ilia    I    I       coo«    {    > 

ni   t   I      MS    I   I 

«»»m»«!       i  I 

AMY  lout. TooiHmii, LIVIR caer« 

HERNIA:                  vi* I   )                 «e t   I 

INGUINAL  RINGS: »»u     I   I imiiwii I i 

UPPIR EXTREMITIFS. »ONMAL    I   I AUNOHMAL ( i 

LOWER E XTREMITIES: «OMIL    I   I iimiimii I I 

GENITALIA! NORMAL       I    I ABNORMAL I » 

PROSTATE) lenii,    i   > ABNORMAL < i 

SPINE: NOIIIIll       I     I ABNORMAL I ) 

RECTUM: NOMMAI        I    I ABNORMAL ( » 

URINE:               IFICIFIC «»»«IH     ALBUMIN  

IUI AM «lit HON (liti. 

Does «Kamille« Have any abnormalities, organic or functional disorders that might interfere with his or her employment? 

If se, olease give detail» thereof and ¡rour recommendations below. 

I CCrtif/ that all answers given in   connection with 

fr*»* (lamination are true to the best of my knowledge, 

•*"• understand that any willful false statements   may 

result in my dismissal from tlte Company, if hired. 

SIGNED 
•    H   A M I  N   • 

Date of Kiaminiition 

I classify the eiantince 12 3 4 

SIGNED 
• ••te AL    uni« 







IO «      ¿s 

hl 

I.I 

125 

<       1 

Il 1.4 1 

¡44 
tiri tSÄSSKÄü 

120 

I ' 8 

_Li 



Ut regret   that  seme 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 

ID/WG.13/4 
Annex 6 

Wm FROC35ST3 

I.       Clervning ind inspecting p->,rts 

(?.) Learning -rll parts and accessories 
(b) Requisitions   jid acquiring of prjrts 

knowledge 

It«    Cylinder he-.ds 

J'
v-)  lle-uiin,? and inspecting 
b) Repl'cin^ valve  <*\iidec 

J Removing and repl >cin~ valve seats 
'd) Tie-Tain^ vive ¿fuiden 
h«) Grinding v-lve se ta with  cinder 
€)  Lapping valves 

.g) Chocking vives 'ith di'I  indicator 
¡h)  Installing injector tabae   :>r broas 
,i) Replacirwç -.'elch plurr;  and —ter teat 

he'.a 
(j)  nebushm? rocker   \rraa  ~nd reoainf 

bushinfs 
(k) Checking    nd repl-cin«? rocker arm 

rollers 
(l) Torcfuin» cylinder ha ad boltc 
{•)  last  11  tion of cylinder h«-\d and 

^•ak&in 
(n) TorTuin«r injectors  -.nd ~djustwe.it« 

tit» Cylinder blocks   nd liners 

(a)  -lewoviaç    nd instiling cylinder si 
both vet  -nd dry 

lb)  Cleaning and checking """ter po««",'»«s 
LO) Checking co^ntar bor««  for sleeves 
(i) lecuttin^ and str-i^hte-nin^ counter 

bor«? a 
im) 3«stovin? and replacing cylinder «tuda 
(f) Cle-minf piaton nn--- çroeves,  fitting 

piston« -nd rin^s  for cle-ranct 
(fS)  Installing   nâ fitting piston pin 

''Mihinr«   "nd pi-it on  pin*" 
(h) '^»•ekiiT piato« rod. >-mi -jht,  -ili^mmt 

and rod borer» 
ít| Hanii* "JoA boring cylinder« 
Cj) Cie-jiittf   jné ia»«*ctia¿ oil p^mm^^m 

&PFRQXIMAT5 HOURS 

500 

TO 

1200 
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AFFROXIMATS HOURS 

(k) Checking, removing and installing 
timing: gears 

(l) Checking main bearing saddles,  crank- 
shaft wear and cracks  and radius 
area 

(w.) Reasons  for magn"fluxing 
(n) Checking clearances  and installing 

main  and rod  bearings 
io) Proper torquitis of main and rod bearings 
(p)  Line reaming and  installing camshaft 

bearings 
(q)  Pressure  tost  oil   systems 
(r) Di-1  indicating run ont  on flywheel, 

housing and dampner 
(s) Rep- ir of accessory  drive gears 
t) Check .and set timing 

LU) Chocking and repair of oil pump 
(v)  Installation of    crankcase pan and 

gasket 

I?.    Clutch 

(a) Removing and replacing clutches 
(b) Checking and adjusting clutches and 

linkages 
(c) Rebuilding pressure plates 
(d) Relining clutch discs 

V.  Transmission 

ja) Removing and installing transmissions 
^  Adjusting linkage, shift cylinders etc 

Rebuilding transmissions 
Inspection of gears and bearings 
Clearances and tolerances 
Power takeoff 

•I« Drive axle 

(a) Removing and replacing 
(b) Complete rebuild 
(c) Inspecting, adjusting and replaoeoent 

eoo 

1000 

500 

(e) r 

if all  gears,  bearings and seals 
Removing and replacing axles 
Rebuild or replace universal  joints, 

yokes,  splines etc. 

•II«  Cooling system 

(a) Checking  and clawing internal and 
sxtsrnal, including reverse flush 

(b) Removal, repair and replacement of 
»/ater pump 

500 



' 
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4W10XIMATS HOURS 

e) i*an inspection and replacement 
d) Checking and replacement of thermostats 
e) Minor repairs  to radi-tor tubes 
f) Gasket replacement  on radiator tanks 
g) Cooling system pressures 
h) Use of .-inti-freeze 
i) Inspection and repl-canent  of hoses 
j) Inspection and adjustment  of belts 

VIII. Front end and steering 

(a) Remove,   repnir and install  steering box i 
adjustment j 

(b) Replace  front  springs 
(c) Set camber,  c-rter,  toe-in and turning 

raaius 
(di Replace wheel  seals 
(e) Check 3hock absorbers 
(f) Replace and repair tie rod ends 
(g) Replace front axle, king pins and 

bushings 
(h) Balance front wheels '•' 

IX.  Brakes 

¡a) Minor and major adjustment 
>b^ Bleeding hydraulic systems 

Replace and turn drums 
Relining brake shoes 
Rebuild wheel cylinders and master 

cylinders 
Check and repair brake power system 
Repair and -idjust parking brake 
Repair and reset automatic adjusters 
Rework or replace backing plates 
Rebush cams and repair slack adjusters 

. Rebuild brake chambers 
^l) Trace and have knowledge of all lines, 

valves and adjustments 

X*   electrical systems 

(a) Use of equipment to check electrical 
systems 

(b) Repair and adjustment of alternators, 
starters, generators and voltage 
regulators 

(o) Making and installing replacement wiring 
systems 

(d) Repair and trouble shooting series 
parallel switches 

(•) Battery testing and charging 

700 

950 
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(t) Coili,  condensors,  distributors - 
repair and replace 

(f) Tracing of circuits for shorts on all 
lichte 

(h)  Installing and testing electrical 
accessories,   -including vipers.  gau«ii. 
horns  etc. ' 

êmmmà!E$ yum 

XI,      Fuel systorna 

(a) Parts identifie? 
(b) Injectors - reme 

pumps and carbure- 

rai ion 
nove,   repair, flow-rat« 

and incitali 
(c) Assembling and disassembling diesel 

fuel  pomps 
(d) Calibration of fuel  pumpe 
(e) Repair ard tc.it  fuel  pumi 

tors 
(f) Installing fuel lines 
(g) Check,   repair or rebuild governors and 

correct all  governor functions 
{h) Service  air cleaners and fuel  filtration 

system 

XII,    Lubrication 

(a) Use of various  oilo and creases 
{*) Cleaning and replacement  of all   filtering 

clámente 
(c) Greasing -  ft.^  axle>  dr±vo g ^^ 

coupons v.,    Peering -accessories,  clutch 
bearing    universale etc. 

(d) Chañan? 1 ubi-:.ente - crankcase,   trans- 
misión,  ui Tarentiaì,  air cleaners  etc. 

(e) Lubr,ca^on !X;. adjuntan,   of wheel bear- 
inga,   .•cai   î enb.cem»nJ; 

(f) Lubricati.v>a of   ,,ator piimpt   distribut 

aitui-nat^r 
(g) Inspeox raid correct  all lubricant  léales 

XIII. Engine tune-up and  trouble-shoot 

(a) Use  tim'ntf davLces,  analysers,  compression 
ffaugfv; 

(b) Clean and t^t  spark plugs,   ignition wiring, 
disti ..butor adjustment 8' 

(c) Check firing order and  timing 
[dj Adjusting ^lves and injocto^g 
|e) Use  of vacuun ^au„ö aiid tachometer 
)*) fynamornoter testing 
ig) Use   Df fuei  flowrater 
(h) Complete analysis of engine operation and 

detail listing of repairs needed 

250 

1500 
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800 

160 

[îj 

XW.    ÎMiing 

(a) Acetylene - cutting, brazing and 
welding 

(b) electric - cutting and welding 
(c) Special - stainless steel and^aluminium 
Kd)  Knowledge of metals and welding supplies 

W.  Air system 

(a) Removal and overhaul air compressors 
lb) Rebuilding all air application valves, 

relay valves etc. 
(c) Trouble shooting on air system 

inri. Bench work 
500 

hydrrulic test equipment 
Rebuilding hydraulic cylinder, valv««, 

power steerin? etc. I 
(o) Operation of various machines 1 

(1) Valve refacer I 
(2) Armature lathe :;1 
(3) Brake drum lathe ; -Î 
(4) Portable drills 1 
(5) Boring bars j 
Í6) Arbor press j 
17) Brake tester 1 
(8) Grinders J 
(9) All test equipment I 

Xftl. Automatic transmissions *»« j 

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

(b) Analyse and test procedures for trouble 1 
¿hooting automotive transmissions 2 

to) Function and knowledge of torque converters Î 
{d)  Repair and rebuild industrial type torque 1 

converters ij 
(e) Test and evaluate torque converter É 

functions § 
Adjusting and rebuilding steering clutches 
Relming clutch bands j 
Adjusting and installing bearings and ' 
seals 
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CTXXX. Painting 

(a) Prepare body and fenders for painting 
(b) Sandinç and rub dovm preparation 
(c) Use of spray gun,  spray booths,  regulators 

and their maintenance 
(d) Mix paints and knowledge of paints,  priners 

and thinners 
?ouch up brush 

rar matching 
(g) Air sandin;; 
(h) Masking and taping 

XIX.      Truck and trailer body mechanic 

(a) Stripping '.'recked trucks 
(b) Straightening frames and miscellaneous 

parts  - 2500 hours 
^c) Rebuilding cabs,  doors etc. 
jd)  Layout  and  fabrication 
e) Riveting 
f) "elding 

f__   Chassis assemblies 
^h) Use of body fillers 
,i) Chan^in," spring and axle assemblies 
,j) Installing fifth wheels 

APTR0XIMAT1 HOURS 

6000 

8OOO fotti 
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Tools and shop ecruiwiient for a repair and service shop 

tfheel dolly to pull dual wheels 
Floor jaclrs 
Hand jacks 

Transmission jack whioh can usually be adapted to differential 
jack 

Bearing and gear pullers 
Seal seating tools 
Wheel nut uvench 
Axle tread chaser 
Power hand drills j' 
Power impact wrenches and sookets '• 
Power hand chisel 
Compression gauge 
Pressure and vacuum gauges 
Water and/or mercury manometers 
Heli-Coil set 
Tire changing equipment 
Brake drum lathe 
Brake shoe  grinder 
Brake shoe relinin? machine 
Battery test equipment 
Battery charter 
Distributor tost machine 
Valve spring tester 
Valve refacing machine 
Valve seating vac>mm tester 
Valve seating tool 
Valve lapping tool 
Volt-AHP tester 
Spark-plug cleaner and tester 
Armature tester 
Armature lathe 
Electric welder 

Acetylene-oxygen welding equipment with hoses, valves, and 
gauges ' 

Welding equipment for stainless steel and aluminium 
Air compressor 

Torque wrenches, inch pound and foot pound 
Tap die 3et 

Micrometers - inside and outside 
Depth gauges 
Telescoping jauges 
171 re gauges 

Peeler and thickness gauges 
Calipers - inside and outside 
Dial indicators 
Cylinder gauges 
Bench grinders 
Portable grinders 
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Vioes 
Sander 
Surface cinder — .  . 
Honing equipment 
Reamers, various sizes 
Tubing cutter- 
Tubing flaring tool 
Bolt cuttere 
Sockets,   above 1'' 
Thermometer 
Ring glan gaulas 
Ring glan cleaner tool 
Hole saw sets 
Vacuum pump 
OHM ?auge 
Tubing bonder 
Metal shear 
Magnifying glass 
Ridge 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 handsaw 
Drill press 
Heavy duty press 50 to 60 tons 
Engine rebuild stand 
Transmission and differential rebuild stand 
Engine shutter control  test equipment 
Degrease  tank 
Steam cleaning equipment 
Adjustable safety  stands 
Lubrication equipment 
Painting equipment  including gun, hose, regulator «to. 
Tobin arc bar 

this is special equipment that requires volume in order to warrant investment, 

unless the equipment is not available in the area. 

Magnaflux machine 
Crankshaft grinder 
Balancín- equipment for clutches, drivelines, crankshafts «to. 
Diesel  fuel pump test equipment 
Injector tester and flow-rate equipment 
Wheel balancer and aligner 
Heavy duty frame and axle straightening machine 
Front  snd machine  for setting caster and camber 
Dynamometer 
Ignition oscilloscopes 
Ultra-high frequency sound detectors for leaks and friction 

h 
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àtomi   i 

typi «lMel «fir "  mámr all '«*•»! O«MUU«M *f *.m«.     II •**!! *» » 

•trmâfiit run patrol« éi.tiliat,, n» trm> «^t.rf «rttt ,cié *« ftbr^ ar 

•%fc«r forai*, mtfr likai, to eio-r or Ujur* a*.,», ,>tll,M 9P ^lvM#    u 

aàall Mam« I* tí»  MUowiv oMatMl an« pacten é#tAÍl  r^uir«««t»i 

batana *i»h«r 

Mutilati«« fa*« 

I«« 

Hi». 45 

)0¿ aaiiit 
M point 
WaaÉ peint 
fa«? eotat 
ftaaaaity 3.  ü. © 100% 

tiêw* m \<Jf: tettasi 

*atar «ni s«dt»tìnt 

Ite, J»^ 

Ite 1<* 
KM.   15V 
JCM5 laea« 
«M. 0.15r#: 
ftax. 0.50^ 
Ih«. 0.0^ 

API Gravity 
0mÖlß 

ruca 
•adular patrol BhAll conaiat ©f blando ©f rafi/wd 

fra« étroit«, natural ¿aaollaa or bl.nd* tharaof »ita irnthatic 

or aronatic hydrocarbon«, or both.    toftUar B»*j-el abolì t» frao fra 
•adi«ont md § apandad mattar. 

uireaenta 

Dilti 1 lation Hon^o 

,Uo° " X3 *ln* **ro«|t*»» *° ** avaporatod 
140QC - 50% Kin. Farcantagas to b« avoporatad 
200 C - 90f, Min.  Parcantajraa to b« »vaporateci 

Mwtillation residua shall not ©xcaad  io/. 

O« anali not  «IG «ad 4ÎÏG per 100 ff I, 

•apour pressure - Pmximm ahoüd ba ast  in pound par açuare inch 
baaed on taaperatur« and location. 

Corroaion - Hoot raquirononts for olamification 1 for 
for copper atrip corrosion. 

watar. 
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i 

OtAmm tai»? . »Uttatsi |t 
Sensitivity ftt *» ttae tmUr «tal IO« 

Sttlpfcwr - «o« uoMd 0.?"*. 

Teert in* anil!  confom t*> ¡»Mhoda of testing priemtfrul to 
Sfeci ft oat lena FM 3 MOT. w 

UbricaUn* on . internal 

fcia typ« of ¿aavy datf suitable for crankease lubricati un ef reel 

latent*! coab-jstion en#inea of both spa« initio« «ni ; depression toniti 

mil   coitions of «Mi-vie«. 

Ratent als - Petroleua prod-^cts compounded with functijnal | 
additiva materials (determents, dispersants, 
ondati or. and corrosion inhibitors), »o r*. 
refined components »hall be used. 

3^ 

fiscosity -  ?103F kinamatie,  contietokes %é% - 12.JÌ 
Seybolt  ..inivenal seconds «j¿ . 70 
fiscosity r, 0°F kinematic eentiatofees Nu, 43,570 
Seybolt  universal seconds Max, joo 000 
flacos i ty index mn#           - 
Pmir point decree F Max. 0 
Stable  r<i.ir point decree F 1^,          _ 
Plash point decree P Kin» 390 

flacosity at oV shall  be obtainod by linear axtrapolation of the 

©oalty values  determined at ?10°F and 100°P usin- th9 Kinematic Viscosity 

parature Chart r. (,,r the Saybolt Universal Viscosity Tempe-ature Chart A), 

cribed in ¡Jathod  il'A of Federa!   T-.iot "!-,thod standard No.  791. 

After Mntr cool so b«low itn pour point, the oil shall regain ite hoao- 

«MMlty on standin,? at a temperature which is not hi^h«r than 10°F abova the 
pour point. 

Most manufacturers of today»3 hoavy duty commercial equipment specify 

Extrañe Pr-ooura 90" differential grease.    This seats Military Spec 1 float i one 
MXL-L-2105F). 

Multi-apeed transmissions inquire 9OW straight mineral oil in majority of 
operations. 
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IBQUP 

FtHL STSTSI 300 

fW»T AXIS AID 4M 

AX14 AID MITO U*K S» 

CAB A» 

SÜB-GRCUP3 

Fuel tanks,  lines and fitting« 
futi filter 
Fuel pump 
Blower, governor 
Carb 
Air cleaner 
Injector 

Axle, 9te«ring knuokl« and kiaf fin 
Steering ara,  tie rod 
Steering ^ear, colawi 
Stearin* wheal 
Brag link 
Power steering 
MhMl bearings, seal« 
Springs,  leaves 
Landing »«ar and attaeMüf 

Axle housing 
Axle shaft 
Carrier 
Oear and pinion 
Axle control 
trive line tubin#r 
universal  joint« 
Toke«, flange« 
Spring, leave« 
Wheel bearing, •••1» 
Sliding tandem 

All sheet set al 
Fendere 
Heater and controla 
Mirrors 
fifth wheel 
Battery box and GOWF 

moa 
frase, croes?me«ber« 
"îthauat pipe, «uff!er 
fon hook» 
Sai fiaaa 
flow cover!n#t •••l» 
Sitine ©over 
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190 
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3UB-GR0UP3 

8hoe and lining 
Coaproscor and governor 
Krake shoa mounting 
Wheal cylinder 
Brake c anís ha ft 
Slack adjuster 
Brake chamber 
Master cylinder 
Brake -'alvoj,   lines 
Air tank 
Parkin : braJce and controla 
Brake pedal and linkage 
Bruae, wheela 

Plate, dise 
flywheel 
Cantre plate 
Controls,  linkage 
Bejai**Äg9 

All componente 
Mounting 
Shi f. lt¥«r, oontrola 
rowar take-off, ooittrola 

500 






