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Foreword .

<

The safe tmnsportatlon of ‘school pupﬂs to and from school -and snhaorarc:lated aLthltlES is
a serious -responsibitity that is shared by regulatory and lqw’-enfarcemcnt agencies, school ..

pEl‘SOﬁﬂELH]DtGFIStS the puplls themselves, and anyone who furnishes transportation for
“school pupils.- An essential part of meeting.this respon51b111ty is makmg sure that vehicles
LL;SEd for tf' "éartmg pupils are regularly and carefully mspected and maintained.

This publication, School Bus and School Pupil Activity Bus Izzspem‘mr and Mazntgnancé

Guzde',b_deals with suggested mmntenam:e standards that apply 1o vehu:les used for pu;nl
transportation in California. *. - /
We are ;anidsnt that cmsmenhous apphgatlan Df the mfbrmatmn in this guide will result

m tfﬁﬂSPDl’tdtlDﬂ systems that are bfflbleﬂt economlcal adequate tD the needs of the-f

commumty, and abcwe all-<safe. Cw P

%
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Preface L - :

The large numbsr of puplls bemg transpofted to anél fmn) school and school-related
'act1v1tles daily in California requires a safety program that\conforms with state regulation
‘and control. This guide. has been developed to: assmtTﬁE many dedicated men and women
who have the responsibility for inspecting and rnamtamm%;, sc\hocl bmses and school pupil
activity buses in all parts of the state. = - - -

The guide covers all of the safety-related systems ﬁhat are: «:Dmmdn to most buses,
‘regardless of their maKe. Its purpose is to provide mformatmn amd examples that will help
bus maintenance personnel and drivers gain a bettet urud&rsﬁandmg of the 1mp0rtmca of
" regular inspection and maintenance in the interest of greater safety. The need for such a
. manual is ClEdl’**txpEﬂEﬂLE has shown that many road, failures and accidents involving
school buses and school pupil activity buses can be attriblited at least in part toa failure of
Elth(ﬂ' vehicle inspections or maintenance of the systems. ér:l in thls guide.

This publication was prepared under the direction of

Patrol, Commercial Vehicle Section. Consultant services
* Presidént of the T;Lylor Bus Company, Anahe;m Cahf@rma )
/

B s . " A /
. - * . . /

WILLIAM D. WHITENECK o A JACQUE T. ROSS

Associgte Superintendent and Chief, .

. Deputy Superiniendent

" for Administration Division of Administrative Services

JOHN E. LAW = S o JACK LIEBERMANN

Commander, Commercial Vehicle Section - o . Chief, Buregu of

California Highway Patrol - . o Co Management Services
' - ‘j =

£
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v

d'W. Sowash, Field Representa- -

tive in the Bureau;of Management Services, in cooper: ion with the Cahf’crma “Highway.
""v‘o[fﬂfb pirovided by Wl]llam C. Spinks;
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Chapter I | : |
Introductlon S
:Legal Basis and Eurpose QfThiSGuiqe _

School Bus Inspection (Vehicle Code 2807)
~(a) The California nghWJy ‘Patrol shatl inspect
. severy school bus at least once each school year. to
ascertain whether its construction, design, equip-
ment,-and color coiriply with all provisions of law.
(b) Nd person shall drive any school bus unless
there is displayed therein a certificate issued by the
California Highway Patrol stating that on a certain
. date¢, which shall be within 13 months of the ddte
of operation, an “authorized employee of the
California nghway Patrol inspected the bus "and

found that on the date of inspection the bus -

“complied with the applicable provisions of state
law relating to construction, design, gquipment,
and color. The Comnissioner of the - -California
‘Highway Patrol shall provide by mile or regulation

for the issuance and dlsplay of dxstmgtwe mspez;'

tion QEl'tlfiC?_lti:S

Inspection of Other Motor Vehicles Transpurtmg E
Pupllg Display of Inspection Certlf'caies ’
(Vehicle Code 2807.1) o .

(a) The Departmcnt of "the Cahtomla nghw’ay

Patrol shall inspect and certify every. vehicle

specified under subdivisions'(d) or (e) of Vegnclei
‘Code Section 545 which is occupied, aside from *
the driver, exclusively by school puplls or exclu- E
_ sively by school pupils and petsons accompanying.
them for supervisory purposes, to-which’ ‘the use by,
the general public. is prohlblted by the LEll'l’Jgr_.=
under a contract of agreement with the schodl dl’ld’ '
which is being operated to transport pupils to and

from a public or :private school actmty, at lea;t

* onee edach. year to ascertain wheter lts umdltlgn

“complies with all provisions of the law? |

(b) No person-shall drive any ﬂmtorf e

specified in subdivision (2) unless therc sd
therein a certificate issued by tthhp:irt
the California nghway Patrol «stating -th:
certein date; which shall be' within I?Tnanths of
the Jdate of upti ation, an dthhf)Fl?Ld emn ‘Juyge of

the DEDdrtmtﬁtJer the California HI}EJIWJ,}/ Patrol
: m%pegtcd such - mattjr vehicle and fourrd” that On

i« the state are’ "good bgs;u pfot’rams

R
‘r'“

- nange .program

Al

"appllcabla provisions of the StltS law Tht Com-

'missioner’ of the Callfﬁl‘ﬂlﬂ Highway Patrol ‘shall
* provide by rule CJI‘ regulatmn for.the issuance and
display of dlStl’nCthE ;nspectxon certlﬁcates
Preventive antenance Ins;ner:tmns . .
(Vehicle Code 2807, 2) = '

The Dapartment of - the Cahforma, ng}iway
" Patrol, by rsgulatlon hall provide for 4 preventive
maintenance IﬂSpECtIGI’l guide for- weekly use by

_operators, of motor vehicles specified in- Vehicle
" Code sectiops 2807, and 2807.1. The regulations -

shall provide that such record of mspe&;tmn shall be
signed by.the persons making such inspectiofi, and -
the recerd of such inspections shall be retdined on
' file by the Openator for review and inspection by
the* Dgpartmant of the ‘California Highway Patrol.
This guide has been- pr&pdred to; help aschool
bus and school pupil. Etlv;ty bus ‘operators set up
- an inspection and PrﬁVenthE rhaintehance program
that will meet the need to Lonform thh the: abnve
Vehicle Code ‘au:tlons '
This guide goes' far beyond: the scope; of theglaws

~and regulations governing mspectnjn and mainte- T

" hancer progfams. [ts-intent is no¢ only to explain .

mr;fc:rmams with the, above Vehicle Code se;tmm

“buit-also to help Qperatars Wwho downot have a saund :

overall prVﬁI’lthS I‘ﬂdlﬂtEI’lﬁﬂLE program. . s
Tlns is an. ef;ample of one ipreventlve thainte-
“that it used should plage an
Dperator mt() an 415;&’
- ‘Department ‘of the Calitornig’ ng,hw&y ‘Patrol. This
T is not o say that thls the only QGLf;p‘tdblé pro-
gram, M;my other pro"r:ﬂ 5 usu:l b;f D' emtors in

.This guide could be used ds
drwers, . Iﬂ(—;chdnlej © gervice
traumgs. Sintl.. &

g
E‘rSGnnd
sbp;Wlsary p;rqonnil
centains some éxamples 6f mamtananga ‘regords
' that muLd betused: by'sechool’ istricts for complmg

! e¢xpense iAformatidn that would be of, value when—

thegAnnua} ‘Ti’ansportﬂtlon Rgpc}ri 1L hlgd (I 141)

Impt@éﬂancg uf BU&JHSPELUDH-M](I Mdmtenam:e

BusLs of mahyshmdkes typ sizes, and shf,xpc;s
-arg used to transﬁaﬂrt pugnls "However, most, of the

the date “Df inspection the bus mmplud w1ﬂ1 the e bme§ nawﬂ,m sérvice are. quﬁ snmla.r wn‘:h rc;_g,a,yd

B’ rating . issued by the -

Tlﬁs gundL

’




t@ ﬂls’vbéatxﬂﬂ Apg xﬂalntehaﬂc:& (@rhponema fay
. vgry, buy eych ve AIEIE hgs tf t’le same basit systems -

that pertoem te sime basio llﬂctJDm

APl Iy g cﬂmflf:x pieee of equipient in whmh "

ﬂiﬁtl&ﬂrlﬂﬁ of* pa f afe ~combined to make up a

Breat iy Asseiiiblies and systems, all of which :

must work “togeher correctly if the bus is to
provide safy; reu;,!h]e ahd QLDhDﬂllﬂgl transporta-
tighy. Corpacy i ipspettioh and Mmaintenance are there-
fofe necessayy f\f?t'gk%l'y pus fropr4he moment it is
delivered, throughout its service life, ahd until it i3
- sefired,, & rew B should be catefully checked out
before it g plated in setvice, From then on, daily
lﬁ?béutlﬂﬂ of Cs(%f';zilﬂ systetns  must be made,
fallowed by peviodic(and, maior inspections of all

systerns, Ay sughested I this guide, to ensure that.

“the by viyl f‘uhétim saraly aﬂd @fﬁumtly at all
tln’le‘i

. Mg;mb@haﬂc& Per-?cmrlezl

Qualifiey maintenance pwsonm! ave. essential tg
the Suctess - Of an inspection -apd maintenance

program. They manst be sufficientfy skilled and -
adeguately equiphed 1o follow gn ingbection and
malntenaﬂgé Play thay 15 :’;);Sté?(ﬂdtlé dnd thc:r@uglli;

Iié.smdk@;pmg and F‘a;;rm

A dlanped juspection and maintenance Dragram a

lr‘lclu(lés the keeplng, t:of rtéﬂkds that will pmvxdea

'\\, ] -

=i

=t

hJ*;tcry for each VthlLlE‘ Ordérly records enable the

, Dperator to keep track of vehicle mileage, running
time, and maintenance costs; and such records

"indicate to rhaintenancezpersonnel what has been
done to the vehicle, when it was done, dand what
‘must be done next. Also, such records are required
to .be retained on file for review and inspection by
the California nghway Patrol. (The important part

- that CHP motor carrier inspectors play. in' the
school bus and school pupil activity bus II‘lSpELtIOD
and maintenance program w111 ba axplamsd in
C'hapter IV of this gmdﬂ )

- Suggested f‘grms that oper‘atgrs may use in
devalomng an inspection and maintenance program
are included throughout this guide, The forms may
- be copied and used as js, or they may be mcglfle;j
to fit any special requirements of the operator’s
program. Obviously, no single set of procedures
like the one, presented here will exactly fit every

~ vehicle in evéry:program in the state. Operators -
" will hava to tallgr thexr procedures to fit their QWH '
equipment. L S .

B Y

One of the main c:onﬂdemtu;xns in rea;hmg dny

*” degree of uniformity-is Consistency with regard to

recordkeeping and .forms. For this reason, oper-
ators who are developmg or modifying: forms may
~want - to conglder the fﬂrrnats sugge:ste:d in thjs
guldt v
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Chapter II

Dally and Weekly Bus Inspectlcms

Inspe:tmns Checkhst ﬂnd REpQrts

Da;ly !nspgctmn hy Driver

being used to- transport pupils shall be inspected
daily by. the driver to ascertain that-it is-in safe

- condition and equipped as required by .all provi-
- sions--of law and that all equipment s :in good * -

aworking oyder. No pupil shall be transported in the

‘bus until any dufugts discovered havg heen €Or- |
_ regted s

theckhst

The use ci)f a CIIEL}CIIS[ Df E,Lu:ll 1th 'to be
inspected during a daily bus pretrip mspt:gtmn has
‘been found to be very chelpful,” Many operators
" have found suc¢h a checklist of value whén training
new drivers. Such a ehetklist effects time savings

and becomes a step-by-step velriclel=inspection
: procedurg ‘A checklist has also been found of value
« in grading-drivers on performayce of their daily
trafning .

inspection procedure - during ipservice -
programs.

A sample checklist has bLBQ dwﬂoptd f’or this
purpose for LDDSldU’dtlQﬂ (SSC F;g [I-1.) In many

cases it could be used ‘‘as Is”

the example, is developed that it be designed to
. prevent lost motidn during thg checkout proce-
dure. With this in mind, the jpspector should
inspect all items in the order in which they appear

on the checklist with a starting y;d ending point.

This way he or she hus thL assurgnce that nothing

has been Gverlooku;l

Repgr(mg Defects 7 )
‘When the drfiver discovers a defect or a mal-

function during an 1n3pe;tmn, during or after a

TUN Dr‘ t any other. time, he or-she shall m.lkL a

written leport of the ‘defect or n@]fun;tmn to the

employer. .

Vehicle Condition Report by 1);iv¢;r (Tit!c— 13-1215)

and 1234e) .
‘Each carrier shal] drivers to

‘bus require

- report on vehicle condition, and every driver shall

N

or it could be-
modified to. fit the needs of a pdrticulﬁf type of
“bus. It is,suggested that when a checklist, sucli as

. devéla{g}d or whenever assistance is ne

=

write such a_report at the completion of his or her -

“day’s work or tour of duty. Whethér discovered by .

or repartsd to the driver, all vehicle defects-and -

Each school .bus and school pupll :mtwlty bus " " deficiencies likely, tg affect safe operation or cause

méchanical breakdawm of the vehicle shall be

< . listed; and a. mgatlve I’tpDI‘t shall indicate that no

such conditions ‘are present. ‘Reports shall: be
carefully examined, defects shall be checked and

" corrected, and operators shall retain report; ft;!r' at'

Eeast one mcmtl‘f";; p

Any vehicle that the owper or drlver knows. to
be unsafe or not equxpped in the manner required
by ‘law may not be used, to transpart pupxls until:

. 1. The vehfclé s been exammed and .re- -
paited o eqmpped as required by law
A competent mechanic has certified that
the wehicle is- safe and is e Juipped. in-
. cornpliance with the law. (Title’12-1215b,
and 1234e)

' To comply wu:h Title 13- l”’le arld ‘1234e,

several tethods ate used. One thing that must be

% 2;

..kept in I’nmd when davelopmg any. forms fo use for

this purpose js ‘that the driver-must conduct a daily .
vehicle checkout. Also a line of communication

# must be maintained between the operafor and the

driver, communication that reflects completion Qf
an action and the teporting of all-defects.

The following are suggestans on how thxs m;ty .
be a;ujlhpllshed T,

. Use tHe example torm by havm the driver -
mark each dpprnprmtu box on‘the right
side of the page, and by having him or her
sign the form and turn it in to the, Qperator
eaeh day. (Sec Fig. 1I-1.) = "

2. Use the follmwmﬁ example (Fig. H-2).

£

JThese are ::mly two examples of forms tlmt _
could be used. Whenever a new -form is being
séded, check
‘with the. Department of the Cdllf@fﬂld nghway
~Patrol Motor Carmier Opérations Spcuahst (MCDS)

Weckly Inspu;tmn (Title 13- 1232]3 s‘mcf 1234f)

In dddltmn to the driver’s daily vehicle i mapﬁu
tion and written report, & weekly vehicle inspec-
tion and maintenance .is required by the operator.

- i . :




4 T WEEKLY CONDITION REPORT FOR SCHOOL BUSES -

L L NDSCHOQLPUFIL ACTIVITY BUSES (SPABS) ;
Bus No, 7, ;:-' A L __(Vehicle license, ﬂurﬁbﬂ or Dthér pnguwe ldemtlﬁcatmﬂ)

© . Make and model ,;;:,,:, 7 B *,, 7 : '

. . EmplD)‘!ér;,,, - ,;.n ) ,,,f:}f‘ S .

Perform’the checks in the order-indicated. Mark each llell] ip the bm{ at 1he right (mark =" if the item is’

@K “Xif the itefh requires repair or maintenance; ‘0’ if the figm doesnat apply to this velricle). Alfter
T ..makmg alj the rsquired cha;ks enter the ddlE of the JIISPeLZtl and sign your name. Also, note. in the .
iiw;ll be due for this vehicle. ¢

" Day perturmeél (u;,lrc;le). Mnnday TUEsdgy VEd[]L,Sdﬂy 1uf5day Frlday Saturday - Sunday
1. Wsterﬁagdgﬂ levels - - 77" e "4l Rga: red cfgssuve:rl*& - s 1]
2. Belts, radiatorhoses - " .. .~ - | "43. Rear “School Bus” sign -
3. Start engine; check oil p PI’ESSUI'E -“7 - 1 ] 44, Rg;\pemergengy door or exit A N
. - Set hand throttle {800 to 1,000 rpm) T R 7: 45 "Left jear dleLtana] llgh\t T - | )
M 4. Ammeter and valtm@(prppeugadmgs) ) 1 ' 46 ﬁtapigllts 3 1 ]
- . pages (acleguatgbuil,dgp)* 1] “47."Tallights » ’7 flcense: platelfgﬁ"‘"“ T i
ol 6. FHEI_EEE e T BA SR 5
7. Drjver’s seat and seat beils 7,, - i
8. Horns (air and/or eleuﬁc) - 1]
. 9. Entrance door -~ . — 1 : |
- 10. Modesty panels and: handrails. - 1 | 5%, RJE.ht snde Emerg&ncyﬂ;r of ex;t ] ':; ]
11 Imterior lights, step-well lights _ =11 |53, Riht side body panels, reflectors _ - |
12, " Heatérs, defroster, fans ” ———=—1 .| 54 Rightcenier c]garanceihghts R
13, Windshield (clean, free of f defects) 1 _ 55, «Right front tire, whécl lugmms ]
14, Windhield wipers and washers — ~ .~ . T T = el
15. Mirrors (clean, properly adjusted) 77 — ir “or b |
: '16. Fire extinguisher (charged, sgaledj R ”"‘“»’f -
1717, Flares, reflector type (3) T — —
18._First-aid klt B - s g
19, Passenger seats R P .
20. Floor cnvenﬂg(clean, secured) o RN < Ir [

Fe dhght h;gh bt:arn lndn:atur of 1 I‘lghl
iréctional signal indicator blinks

Check jtems 61 through 64 from gieiside x‘he bus. |

&1, Headlights Clow beam)
62 Rxght frﬂnt dIEEL‘lanal llghl T

21- “Windows and laiches

22. Emergency exits ; N -

"73. Emergency exit warning de.\nr:es ; . ’ﬁ

. 24. Temperature gage :

~Recheck throttle setting (800 fo 1,000,
Turn an all outside lights (headlights
bearn, directional signals te left). o

' R&Eﬂiér 2he bigs and cancel all

A I pt ot
25 Zg‘ (;lxlrge};ttgn%l gzgﬁi:ﬁgl : R1Y - fecessary ‘to operate ihe biis, EEE)T&? Qpe;ﬂting
- e the bus, perform the tests requized to check
- CHESE items 26 Ihfi:'ugh 58 friﬂ' FREHIE pe bus. i iteMis 65 Ihﬁgmgh 75 (E:m}(e ;afE;}, cJ,ng}
. 26. Front top runmngh&s S N 65 Alfpr(?,ssurt: gages - e

77. Front red crpssover llgjlts . -

28, Front “School Bus"sign- | | (17 ‘itzﬂm presmr& lnss not DVEIE psi pel_minute) T
29. Headlights (high besm) 5 ] 68. Pressure Loss wibrakes spplivzd (not over 3psi ]
| 30. Fog lamps . 7 per mixute) . .
31. Left front dil’ECtiﬂﬂE’JEgﬁl - - T 7% 69 Low szisufé Wﬁfﬂlﬂg dEVlCES j ,*_T
37, Left mirror securement . . )t |70 Emergency stopping system - BN
| 33, Telt front clearance ight - | 71 Axr brake adjustment T
34 Lelt side directional light - ] 72. Patking brake test T T
35, Left front tire, wheel, lug nuts *© - 73. Antilock/12 Tsystem T T
€. Lelt side body panels, :cﬁectm; B 1 774, Split axle protection system - 7”‘
“37. Leit center clearancelights i | LT Hydrauliéb;ﬁkg gyﬁgm - |
: 38. Left side emergency door orexit - }
g 39. Left rear tires, wh:zljilugguts axle ﬂange B TWo-Way ]
’ A0, Left rear clearance light - - 78. MAL[. TW‘D BEA]Q: FkST STOBS BEFORE
1. Rear lop running lights R LOADING STUDENTS.
Next service due (mileage or date): _ . [ have inspected this bus on (enter date): I
A _ i B . ‘
- SRS 1 T S e .
,' . . . (Slmﬂutc of person maku, nspecti
o ) ) Fig. 11-1. Sample weekly conpdition report Form
: 2

ERIC., - o

Aruitoxt provided by Eic:



e TRANSPORTATIDN DEPARTMENT .

- DEFECT, REPDRT

Buan 7/4/67

Qefe:;ts
z@gﬁﬂmm |
3, Mm@m&fé’z brunces
4. Bn Maﬂﬁ@ﬁmmué?

5.

Répairs made:

| Ee.-plmced bulb
. Lompleted Typc; A semee

. breased cable

Repaived qushion

W '»—-

b

Mechanic’s stgngtura

10.

&ULM F Erm%

Thls mspe;tmn md maintenance may be con-

F|g I1-2, Sample defect report form

ducted by preventive maintenance personnel or a

school

bus driver qualified to perform preventive

maintenance and shall mcluc:lc; but not bt limited
to, the following:

1.

l‘d e

’ Ll

Maintain all vehml\ fluid levels in accor-
dance with the ma wifacturer’s rammman—

dations..

. Check all guages, buzzers, Lmd indicators to
determine whether they are warkmg

. Test’horns.

. Check driver’s seat and belts for wear and:
securement. ;

. Determine that all doors,

Check the securement of all seats,

. Determine

releases, and windows are in operdtmg
condition.
hand-

rails, and modesty panels. .

. Check all interior and exterior lightiﬂg

systems,

. Determine that all heating, cooling, and

ventilation systems are working.

. Check all glass and mirrors for cracks dﬂd

cleanliness.
that windshield wipers and

washers are working.



{

11 Deterrmne whether c:rner;;,ency aqmpmmt
" as required, is maintained’ Vand is. in oper-
ating candltwn

12. Check all tires and lug nuts: )

13 Perfnrm the fDll(}wmg braka safety L]lth

a. Ch};ck-am c:mﬂprésEo: gOYernor cut-in .

and cut-out pressyres. U A
- C}§$CE static pressire for air loss. .
Test the applie d brake pressure loss.
- Test lgw aif pressure  warning deviges.
Test emergeney stopping system.
Test parking brake.
. Test anti-skid device.
Check hydraulic brake system to deter-

o

PR ;e a0

e Jessitiuling 15 iriches.
Test low vacuum warning device gystem.

- -
—

1

- j.  Checkbrakepedalfor brake adjustment.

" Inspection on Other Than a Weekly Basis (Title 13-1232c)

- A preventive maintertance inspection by the
bus opgrator is to beconducted evbry 2,000 miles,
or. 30 Jw::;rle:inﬂ dayg whi;hever occurs first or in

mamtenanua ﬁchadulr 1fsu chs;hedule 5pcuf‘les lr:aa
than 2,000 miles and 30- working days. This
msgc:c:tlon shall include, but not be limited to,
: che’“‘Tcmg the following:

1. Brake adjustment

2. Hydraulic brake fluid leaks

3. All tank mounting brackets

4. All belts and hoses for wear
_ It is suggested that someone, other than the
- drivef, who has a mechanical background inspect
the vehicle once each week for mechanical defi-

ciencies. This procedure would build in a check .

and. balanice system to find or inspect items that a
driver may not-find during a daily bus checkout.
However, the weekly in-depth inspection may be
performed by a -driver or by any other person
designated by the operator who has been trained to
do this inspection.
For training purposés, an operator may con-
sider the form in Fig. II-].
" As indicated on the checklist, each item is
numbered,  Qn the following pages, by numbers
cotresponding with those ‘on the form, is an
Explanatlon of th tD lDok and what to look for

‘ Opsrators as a tcuhmg dcwuL 50 thc nmthod may _

have to be alteréd to fit a particular vehicle. A
checklist method of inspection has been proven'to
be the best metliod for conducting any inspection

s ithat the vacuum guage reads not .

to prevent items from being overlooked. The four

items mentioned above that are due for inspection

every 2,000 miles, or 30 working days, could be

added to the weekly inspection. If they are

" inspected during the weekly inspection, that would

more than meet the inspection reqmrement of

+2,000 miles or 30 warkimg daya

_ ;Checkh,?.t Items Whiat to Look fﬂl‘ ’
. 1 Waté'r and oil levels. A~check of thi; water and

0l levels involves checking the radiator and the
engine crankcase to ensure that the fluid levels
recommended by ﬂli;l manufacturer are being
- maintained. :
. Belts and radiator hoses. In m@st cases, belts
are located so that thgy can be seen and.
checked “easily. This is true of belts on both the
c:n“mes of conventional buses (in which the -
. engine is located in the front of the vehicle)
* .and of belts on the engines of pusher-type
transit buses (in which the engine is located at
thé rear. of the vehicle). The belts on the
engines of .midship-engine buses (in which the
engine is located in the middle of the vehicle)
cannot be checked quite as easily. To inspect
the belts on a midship-engine bus, tli¢" driver
must open both side doors of the engine-
" compartment. On' some forward-control
coaches and Type 2 buses,.inspection of the
belts and hoses requires removal of the cover
(or covers) of the éngine compartment,
Belts should bt checked for the following
defects:.

.a.-_Broken belts

. b. Mlssmg “belts where two belts are
quired on one pullay T
Frayed or separated belts
A belt that has turned over on its
pulley

e. " Oil-soaked belts and pulleys

Most bus ‘engines are so constructed that
the radiator hoses can be checked at the time
the belts are examined. On midship-engine
buses, not all the hoses are readily visible.
Wherever the hoses are in plain View, they can
be ihspected. Hoses that the driver cannotsee
to inspect must be checked by a mechanic
during each regular preventive maintenance
service. ’ '

i

ek

félln wmg, dt‘fccts

a. Leakdgc:
b. Cracks or signs of cracks dn;l(jpm;j
¢. Loose clamps -



i

d. Slgns that a hose is rubbmg or scmpmg
against another part
e. Oil-soaked hoses 7

"3, Starting the engine. Beforgittempting to start
the bus, the driver must ensure that the parking

brake- is sét and that the transmission is in

‘neutral (or in NEUTRAL or PARK if the bus .

has an automatic transmission). Then the
engine should be started. On a vehicle equipped

with a manual transmission, the clutch pedal:
" should be held down while the engine is being
- started., With the clutch pedal depressed, the

5 engine is ‘disconnected ‘from the transmission, -
~and- therefore the battery and starting motor

will not have the addgd burden of turning the
. transmission gears. Also, depressing the clutch
- pedal during starting adds the safety factor of
not starting the engine while it is in gear. If the
vehicle has an automatic transmission, safety

switches are provided that should prevent

engine starting while the transmission is in gear.

The oil-pressufe gauge should be checked
immediately after the engine is started. The
gauge should show pressure within a few
‘seconds. . On vehicles” equipped with -a low
oil-pressure indicator light, the light should
come on when the ignition sw1tch is'turned on

and should £o out within a few-seconds after.
the engine is started. In the case of any:

“irregularity with the oil-pressure gauge or low-
pressure -indicator light, the engine should be
stopped immediately and not restarted until a
mechanic has determinegd that the system is in
correct working order, Jd »

If a vehicle has a hand throttle, the throttle
should be set t6 maintain engine speed between
800-and 1,000 revolutions per minute (rpm). A

! gold engine should never be warmed up at

more than 1,000 rpm.

brakes and a vacuum booster have vacuum
gauges, which should show vacuum buildup

- immediately after the engine is started, _
6. Fuel gauge. The fuel gauge should indicate the

levelof fuel in the fuel tank or tanks.

7. Driver’s seat and seat belt. Most drivers’ seats
can be adjusted-upward, downward, forward, -

and backward. Some have backrest adjustments
and seat-cushion. adjustments. The various

adjustments may be accomplished manually or .

by means of air pressure, depending- on the
type of seat. At least- once each week, the
driver or mechanic should adjust all parts of
the seat in all possible positiofis to ensure that
the seat mechanism is in correct working order.

Each driver’s seat must be equipped with.a
seat belt, and the seat belt must be adjustable.
The seat belt should be Lhec.akftd carefully for
cuts and fraying.

8. Horns. The horns must be checked for gurre:;t

“sound level. Regardless of type (air or electric),
horns must be audible at a distance of at least
200 feet in all directions from the vehicle.

9. Entrance door, steps, and emergency release.

The entrance ddor must be checked for proper
operation and for the presence and proper
condition of seals and gaskets around the door.
The door tnspection must include a check of
the condition and operation of alilights And
buzzers that are demgngd to function m con-
m;LthI‘l w1th the door

det@*;ts that EDuld cause persans to trlp, hllp, ar
fall. All lights used to illuminate step areas
must be in correct working order.

~ -~The emergency release on' the entrance

“door must be examined for correct operation.

The instructions for operating the emergency =
release must be posted and readable.

,,\

10. Modesty panels and handrails. Modesty panels ,»
and handrails must bc: securely fastened and
free of cracks.

V1. Interior lights and step-well lights. All interior
lights -and  step-well lights must be in good
working order. Lenses must be correctly
installed and free of cracks. ; :

12. Heaters, defrosters, and fans. The heaters,
defmste’rs “”aﬂd fans must be c;hcckad f'x;)r

"4, Ammeter and voltmeter. The ammeter on
vehicles equipped with ammeters should show _
a positive charge after the engine has been
started. During the warmup period, the throttle
should be set 50 that the ammeter shows a
positive reading {or at least not a negative
reading).

On vehicles equipped with a voltmeter, the

Ooltmetef Should read within the r;mge recom-

’ ‘and blade E,uards must bs ammméd to ensure

: that they are securely fastened.

13: Wmd?/uf[d Th{: windshield must be checked
for Ll’Eleb, thp% and discoloration that could
interfere with the driver’s vision. The wind-
shield of a bus must be kept clean. ’

e

5. ;flu- and vacuum guages: Vt;‘hlLlES t;qmppc':d with
£ . air. brakes have air-pressure gauges. These
! gauges should begin to show an increase in air
SPressure immediately after the engine is
! Starfésd-';iﬁy&hwles equipped with hydraulic




14.

- The- wipér .blades. must- be. checked to ensure '

15.
__crac:ks and discoloratjon. All outside and rear-
view mirrors must be adjusted so that the.

16

Windshield wipers. The windshield. mwiper
motors (which imay be vacuum, electric, [(;LI' air
driven) must be checked for correct opamtlon

that they are in good condition.
Mirrors. All mirrors must be clean and free of

driver can see at least 200 feet to the rear ot

" the vehicle. (See item 58, Crossover mirror.) .

Fire éxtinguisher. The fire extmgm;her must be

secarely held in its bracket. It also must be

installed in a manner that allows for easy
femoval,- 1f the fire extinguisher is located

_ where it is not readily visible (in a compart-

ment, tor é}mmple) a sign indicating the

: whare 1t is ;lgquy \nslble: Buses da51gnat¢:d as

. the fire extinguisher,

17.

wheelchair buses must have not less than two

fire extinguishers. A service card showing the.

last date of service and the name of the person
who performed the service must be attached to
and «the seal on the
cxtmgmsher must be unbroken when the extin-
guisher is in service. The reading on the
pressure guage should indicate that the extin-
guisher is fully charged. Also, an extinguisher
of the dry-chemical type should be removed

‘fromi its bracket once a week and shaken for
several seconds to prav&;nt the powder from-

compacting.:

Warning devices. Each school bus, and school
pupil activity’ bus is required to have on board
at leéast three reflector-type warning devices.
These devices must be in good working condi-
tion, and they must be stored in a separate

* compartment or box that is securely fastened
" to the vehicle.

18.

- backs and
- padding and must be free of cuts.

. Passenger seals.
'mspegtad to ensure that the seat frame is

First-gid kit. The first-aid kitmust be checked
to ensure that it is the right size for the vehicle.

The kit should be opened and its contents

inspected ‘to ensure that it contains the re-

.quired number of units. The first- aid kit must

be secured in a designated spot, and it must be

easy to remove.
sight, a legible sign-indicating its location must

be postéd in clear view.
Each passenger seat must be

securely fastened to the floor and at all other
required points. Seat frames must he free of
cracks or breaks and must nol be, bent. Seut
cushions=wrust be covered with

The padding

If the kit is located out of

[

[
lad

. Windows. .
checked to' make.sure they open and close "

. Emergency exit doors and wzrzduwa

¥
material must be securely fastﬁéied to the
cushions. Seat-rail padding, if pidding is used,
should be free of cutd and should be sc;curel\f’.
fastened to the seat backs. !

. Floor covering. The floor covering “must bé"

inspected for -spots - -where it has been ‘worn
down to the underlying metal or wood and also
for separations’between the covering and the
floor . Floors shall be kept clean.- .

All openable windows must be

easily. The window - latches must be checked
for proper operation and secure attdchment to
the window frame. All window glass must be
1nspected for glcan}mess dlSCO]OI‘EthH and
cracks,

Emer-
gency exit doors and windows must be clearly

_marked, -and instructions for opening doors ar

windows must be provided at or near each such
emergency exit. All emergency exit doors and

-windows must be checked for correct Oper-

ation by fully opening and closing them. Also,
the condition of all gaskets around these doors
and windows must be determined. .

. Emergency exit door warning devices. Every

emergency exit door is equipped to actuate a*
light and a buzzer or other audlbﬁe warning

‘device when the door is open. All ihc warning

devices must be checked to ensuge that they

are in correct working order. g l '

24. Temperature gauge and throttle setting. 1f the

vehicle hds a temperature gauge, the englne
temperature must be chetked at this point in
the procedure to ensure that it is within the
range specified by the vc;hl(;ﬂe manufacturer.

As an engine warms up, engine speed will
increase without a change in throttle setting.
Therefore, the setting of the hand throttle

“should be rechecked frequently to maintain ak

_+ engine speed between 800 and 1,000 rpm

It~

Iy

. Lights,

(suggested - engine-speed range. for -warm-up;
however, n;mmmendatmna of vehicle mmanu-
facturers may vary).

switches, and indicators. To check
lights, all outside lights must be turned on. The
headlights must be set on high beam and the
directional signals set to signal for a left turn.

* The headlight high-beam indicator should be

lit, and the left-turn directional signal indicator
should be blinking - -

The bus driver should go outside the bus tCJ
perform the series of checks in items ’)C)
through SS The clrwer should start at the front

13



26.

o,
~J

. Front red crossover lights,

. have shading hoods,

'::_.;x }J b.

and pm;&sd systamatlgally in a fi;? circle
around the bus. . _
Front top identification lamps. If the vehlgle is
eqmppgd with front top identification lainps,

these lights should be checked fbr cofrect
working order and condition. The lenges must
be bright amber, and they must not 15; faded.

Fhe lenses of all lights on the bus must b(: = kept
clean to maintain the-required light outplit,
On vehul@s 50
equipped,, tg front red crossover lights.should
be checked for correct working order (with
nght and left hghts flas&ung

craasover l;gbts mgst zbe brlg,ht red and myst
have no discoloration. If the crossover lights
the hoods must be se-

ternattly 60 tD .

curely fastened and must be positioned so that: « .

they do not interfere with tle l\lght's

3. Front school bus sign. A front s;hool bus ngn

shall be clean, free of discoloratidi, and easy to,

. read: If the sign is bolted to. the Vehl;l; it must

29.

be securely fastened. \\ '
Headlights (high beam). The high beams of

both headlights must be burning ‘with normal

intensity and must have no discoloration. Also,
the lenses must be clean.  “= ;

30. Fog laJrzp.s Fog lamps on vehicles so t:qulppt:d

must be in good working order.

|, Left front rurn signal light. The left front turn

signal  light should be checked for correct
working order and condition. The light must
flash from 60 to 120 times per minute, and it

must be visible from a distance of at least 500

feet to the front of the vehicle. The turn signal

" lens must be clean, and it must not be cracked

-ensure that the mirror is securel;
. the body of the vehicle. )
33.

or discolored. If the vehicle is equipped with
directional indicator arrows, the arrows must

-be legible. L,
2, Left wiirror-securement.

side mirror,
checked to
fastened-to

The lef
and ifs mounting brackets must bg

.

I

Left front clearance light. The left fron
clearance light must be dlct;ked{f’or correct
working order and mounting. The lgns must be
amber in color, and it must be cldan, free of
cracks, and free of discoloration.

34, Left side supplemental turn signal light. 1f the

vehicle is equipped with a supplementary side-
mounted ‘tum signal light, the left side tum
signal light must be checked to ensureithat it is
working correctly and is in good copdition.
The léns must be amber in color, and it must

i

I

36.

37.

\=

- C L

be clean, free of cracks, and free of discolora-
tion. The liglit must flash from 60 to I?D times
per minute.

. Left front tire, wheel, apzd lug nuts. The tire

must be checked for proper inflation, as
recommended by thestire” manufacturer. Re-
capped tires shall not be used on the front
wheels, Tread dﬁpth must not be less than Yis
of an inch at any time. In checking the tirés for
defects, the person doing the inspection should
be alert for cuts, bruises, and sidewall separa-
tions: Tires fnust have no cuts that are more
than 1 inch long in -any direction and dcep
nough to reach the body cords. :
The wheel must be free of cracks, and all
lug nuts must be in place and must be tight.
Left side body panels and reflectors. All body
pdnels shall be securely fastened to the body
frame. Door panels shall be securely fastened
to the body frame or to the hinges, and all

"door panels must have a positive locking device

to prevent accidental opening. If the vehicle is
required to have side reflectors, the reflectors
must be properly maintained, including keep-
ing the reflectors clean.

Left center side marker light. The left center
side marker light must. be check=d to ensure
that it is in correct working order and that the

"lens is not cracked or discotered. The light lens

39,

must be amber in color.

Left side emergency door or exit."The left side
emerpency door or exit must be checked by
fully opening and closing it from the outside.
The hinges and locking device must work
freely, and the emergency door or exit must be
clearly labeled. L
Left rear t‘:rev wheels, lug nuts, and axle
flange. The 'left rear tire or tires must be
checked for correct inflation pressure as recom-
mended by the tire manufacturer. Tires must
have no cuts that are more than | inch long in .
any direction and that are deep enough to
reach the body cords. The person doing the
inspection must be alert to cuts, bruises, and
separations on tires. All tires must have not less
than. %, of an inch tread depth at any time.
Recapped tires may be used on_the rear wheels
only.

[f dual tires are used, the tires must be
matched so that they both will make level
contact with the roadway at all times.

- All tires and wheels-on the bus must be the
same size. Wheels must” be checked to ensure

that no cracks exist, and all lug nuts must be

L]
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[

Lhecked to ensure that they are correctly

.. installed and tight.

The axle flange must be f;hc;}::ed to ensure
that all axle studs or cap screws are-in place

and that the axle gasket is I‘lDt lf;‘dklng oil or

40.

41

42.

red, arfd it must be clam free of cracks,

grease. -, .
Left rear clearance light. The left.rear clearance
light must be checked for correct working
order and mounting. The lens must be bright
nd
fn;,e from discolpfation. }l

. Rear top identification Idrnps If the vehicle is

equipped with rear top identification lamps,
these lamps should be checked for correct

-wa rking order and condition. The lenses mfist

right red, and they must not be faded. The
lEI’lS(;S of al
clean to maintain normal light

Rear red crossover lights.

output. -
On

right and left lights flashing alternately 60 to

, - 120 times per minute): The lenses Of the rear
~ wgrossover lights must be bright red and have no

discoloration. If the crossover lights have

'shading hoods, the hoods must be securgly

fastened #nd must be positioned so that they

‘do not ipterfere with the lights.
;.Re‘a‘f

school bus sign. A rear school bus sign

shall be clean, free of discoloration, and easy to

_read, If the sign is attached to the*vehiclj; it

- A4,

must be securely fastened.

Rear emergéncy door or exit. The emergency
door or exit must be checked from the outside
by fully opening and closing it.. The bus driver
or mechanic must make certain that the'hinges

and locking device “work freely and that the -

emergency exit or door’ is clearly labeled.

.Left rear turn ,szgna! light. The left rear tuITl_

.signal light must be checked for correct work-" -
ing order and condition. The lens must be .
‘clean, and it must be free of cracks and

discoloratior. The light must flash from 60 to

120 times -per minute. and it must be visible.

from a distance of at least 500 feat to the rear
of the vehicle. If the bus was “Haqufactured
after July ., 1970, the lenses in the\rear turn
signal lights must be amber.
. If the vehicle is equipped with directjonal
indicator arrows, the arrows must be legible.

. Stép lights. The stop lights must be checked to

endure that they are in correct working order.
Various mechanical methods fmay be used to
assist in performing this check, such as a brake
pedal block. The lenses must be ;lsan fret of

lights on the bus must be kept

vehicles so-
equipped, the rear‘red crossover lights should ~
-bg checked for correct working order (with

. 47,

48,
' checked Aon ensure that they are ¢

49.

0. Right . rear clearance light.

. Right rear tires,

“reach the body cords.

t
cracks, ,and free of discoloration. Stop lights

must be vmbk from a distance of .;t least SDDﬁ /

feet to the regt of the vehicle.

Taillights anll license-plate light. The taillights
must be checked to ensure that they hre clean,
free of cfacks, free of discoloration, and in

red. Tailligh

on vehicles manufactured before .

correct war’{)iing order. Taillight {enses must be _

January 1, 1969, must be plainly visible fram
all distances within' 500 feet to the rear of the
vehicle. Taillights on vehicles manufactured on
or after January 1, 1969, fmust be plainly

visible from all distances within 1,000 feet tﬂ

tHe rear of the vehicle.
If the taillight is mounted directly‘over thé

license plate, the light shall serve to illiminate-
the L§nsE plate with a white light, so that the -

licensd plate is legible from a distance of at
least 50 feet to the rear of the vehiclé. If the
taillight is not designed to illuminate : the
license plate, the'.vehicle must be.equipped
with a separate llght to serve that purpos¢ The
license-plate light must be checked for u)rrf:,ut
working order.
Rear reflectors. The rear reflectors. n%&t be
sctly
mounted and clean. They must be red in color,
and they must have no discoloration. ‘
“Stop When Red Lights Flash” sign. The ‘Stop.

When ‘Red Lights :Flash” sign must be clean,

legible, and not discolored.

The right rear

™

c:le;ranuz light niust be checked for correct .

* working order and mounting, The lens must be

red in color, and .t -must be clean, free of
cracks, and free of discoloration. :

flange. The right rear tire or tires ‘must be
checked t correct infratlon pressure as recom-
mended by the tire r%gn fﬁCEllI'Qf Tires must
have no cufs that are ¢ than 1 inch Jong in
any direction and that dre deep ehough to
Fhé driver or mechanic
must be alert for cuts, bruises, and separations.
All tires must have not less than Y., inch tread
depth at any time. Recapped tires may be used
on the rear witeels only. If dual tires are used,
the tires must be matched to ensure that they

- both mdke level u:mta;t with the roadway at

all times. . -
All tires and wheels used on the bus must

wheels, lug nuls, and axle

be the same size. Wheels must, be checked to

ensure that they are not cracked.
All the lug nuts must be checked to ensure
that they are correctly mstalled and tlght

’ 2 |

Ay
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54,
‘side marker light must be checked to ensure

- lt: 5 is not cracked nor discolored,

_ tires shall be used

5. Right front clearance light.

The axle flange must be checked to ensurc
‘that all the axle studs or cap screws are in place

- and that the axle gasRet is not leaking oil or

grease,
. Right side émergmziy door or E“Lll' The rlﬂht

side emergency door or exit must be checked.
by fully opening and closing it from the
The door hinges and locking device
must h; ;ﬁg.eﬁd to ensure th:lt they work

clearly labeled

. Right side body panels{md FSf]EilTH’.S All thy

panels shall be sauuraly fastened to the body

frame. Door g anels ‘r.hall be securcly fastenecl_

to the body Yrame

panels ,rkmlst ave a pOSlthC lOLI{ng dcv;u:, to
prevent pccidental opening. ‘ )

- 1f the yvehicle is required to have side
reflectors, the reflectors
maintained, and correct maintenance includes
keeping the reflettors clean. ,
Right center side mar er light, The right LUHE"!’

that it is<n correct working erder and that the
Thélight
ntist be amber in color. '

. Right front tire, wheel, lig nuts. The tire'dnust

be checked for correct inflation as r¢com-
mended by the_tire manufacturer. No rempper;l

‘S\Dn the front wheels. Tire
tread depth must not be less than %,. inch at
any timé. In checking the tires for defects, the

bruises, and sidpwall separations. Tires must
have o cuts thgt are more than | inch long in

“driver or mech}nic must be. alert for cuts,

“any, direction dnd deep enough to reach the

body cords.
The wheel must be frc:e of meks and all
the lug nuts muyst be in place and tight.

clearance light must be checked for correct
working order and mounting, The lens must be
amber in color, and it must be free of cracks
and discoloration.

57. Right mirror securement. The right side, mirror
+and its mounting brackets must be chegdked to

ensure that the mirror is securely fastened to
the body of the vehicle.

. Crosstver mirror. The mirror may be mounted

on either the right front or the left front oKthe
vehicle. The mirror must be inspected for
cracks and discoloration and to ensure that it 1§
securely attached to the vehicle. The cressover

mirror must be clean, and it must be adjusted .

mitst be correctly”’

The right front. .

1.

o

so that th drlver when Seati:d,hgan see the area
directly in front of the vehicle.
After checking the crossover mirror, the

driver should reenter the bUs and if; necessary.”

60.

61,

62.

reset the hand throttle to mamtam the ;&%Fe\u;\
0

"engine idle speed (between: 800 and 1,0

rpm). Then he or she thLlld move. the turn
signal control to the right, set the hf;adllé,ht dims*

‘mer switch on low beamn,’ and remove ‘any.
" mechanical aids used for the stop-light check. »
. Temperature gauge (recheck). The temperature

gauge should be rechecked to ensure that the
engine temperatéire is within the range speci-
fied by the yehicle manufacturer,

Indicaror lights. The,hcadhgflflt high-beani indi-
cator showld be off; and the right-turn signal
indicator should be ﬂaqhmg The driver should
then go outside the’ bus to check ltuns 61
through 64. -

Headlights (lmv beam). The low bmms of both -
headlights must be burtning with normal inten-
sity, and the headlight lenses must have no
discgloration.

Right front turn signal The right front direc-

- tional light must be ¢hecked for correct work-

63:

- 04,

5. Air-pressiore

ing order and condition. The light must flash
from 60 to 120 times per minute, and it must
be-visible from a distance of at least 500 feet to
the | front of the vehigle. The lens musf™be
clean, and it must have no cracks or discolora-

.tion, If -the vehicle is bqulpptd with directional

indicator arrows, the arrows must be clearly
legible. -

Right side supplemental turn signal. If the’
vehicle is equipped with a supplemcntal turmn
signal, it should be checked for correct workifig
order and condition. The lefis must be amber in
color, and it must be clean and-free of cracks
and discoloration, The light-must fiash from 60

‘to 120 times per minute.

Right rear turn signal light. The right rear tum
signal light must be checked for cofrect work-
ing order. The lens must be clean, and it must
have no meks or discoloratlon The llght
must

and 1t

must bg v151bl¢ imm a° dlstamc ot at

“least 500 feet to the rear of the vehicle. If the

vehicie is equipped with directional indicator .
arrows, the arrows must be clearly legible.

* The.driver should reenter the bus to check
the remaining items on tlte checklist.
gatiges.  All air-pressure  gauges
¢service-brake gauge or gauges and emergency-
tank gauge, if so gquipped) must be checked to

;
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7 66.

: out

ens that air pressure has been built up to
maxlm .. The gauge should be tapped ocea-
smnally}whlla the pressure is being checked to
Ensur(:}hﬁgtmn or lag in the gauge mecha-
nism is not causing a false reading.

Cr(w&‘rrzar cut-in and cut-out pressure. With the
eng,me runnmg, the service- bI’Zlkb foot treadle

pressure in the brake system Pumpmg th;
treadle should be continued until the air
governor .cuts 'in,, at which point the air
pressure will begm ‘to build up. The¢gauge
re&dmﬁ at the cut-m pomt shoﬁld ba notcd and
(when maxlmum pressﬂra has
rea;hed) iThe low cut- m pressure shallmot Be=
less, ihan 85 psi; and thé-high cut-out pressure

t be more tharn 130 psi. -

véhicles” that require addltional uir prea—

T ‘special-“systéems (for? cxamplu ‘air--

ride” systEmS) fegulatiorisspermit the governor

- 68,

cut-out pressure to be 150 psi. Hawsver jn
such-vehicles the ait pressure delivered to” the

- brdkmg system must not exceed 130 psi.
67.

S[zzz‘z( pressure fass. To scheck -the - air-brake
system- for 5t4t1u¥ressure ‘loss, the. driver or
mechanic must first allow the air pressure fo
build up to the maximum. Then the engine
must be shut off. and “the following test
<performed, without the servicg brake being
applled However, thé hand pdrkmé, bfake or
the spring brake may be set during this test.
For not less than one minute, the air gauge or’
gauges must be observed for loss of air pres-
sure, including the emergency-tank gauge if the
bus is so equipped. Any static pressure loss

. must not EXG&(:d 2 psi?pcr mimltz; Qper’ating a

is a VlQldtI()D of ,Vehmle Codt; Sl’:Lthﬂ ?64%?
and Title 13, Section 1215 (h) (1).

Pressure loss with brakes applicd. To test for
air pressure loss with the service brakes Lpplled
the air pressure should be allowed to build up
to maximum; then the engine should be shut
off and the spring brake released. Next, the
service-brake foot treadle should be depressed
and held in the fully applied position for one
minute. After the initjial drop due to brake
application, the loss in air pressure as registercd
on the gauge must not exceed 3 psi per minute:

. Operating a vehicle that does not meet this
test isa violation of Veliclé Code Section 26453
and Title 13, Section 1215 (h) (2).

be:f:n 4

69,

70.

Low-pressure ‘warning device. The low- yressure ©
2 f p

warning device must be checked. The air
pressure must be reduced to 55 psi or slightly
I¢ss by~ repeatedly depressing the service- bmke
treadle. Thenwthe engine should be restarted.
The low-pressure warning devicé should signal
that the air pressure is too low.

Warning devices must be readily v151ble or

audible from the driver's seat, ;A gaugé“or light
alone does not satisfy the low-pressure
warning-device tequirement for a school bus. A
SLhODl bus yvlth air or vuumm powc:r brdkes

a buzzer to warn of low dir
vehicles, both warning devices must b(: LhELkEd
for correct working order.

If the vehicle is equipped with a mc;ch:mical
low-pressure warning device, which is required
on school buses manufactured prior to April 1,
1977, such dc:vm: shall be in correct workmﬂ

-order.

Emergency stopping A}’Sl‘é’m Before beginning
the check of the emergency stopping systemn,
the air pressure must be buiilt up to maximum.

" The readings of the air-pressure gauges for the
service-brake system and the emergency stop- ::

ping system mdst be nWted if the tank is
equipped with a gauge (the “third tank”). Both
gauges should read the same. The.engine should -
be stoppad and with test sequence (a) or (b)
E;tt)lfuad depending, on.the ddte of manu-
ft

ure of the bus. .
a. Buses manufactured b&tore January - 1,
1968: S
First, the air pressure in the service-~

brake system must be reduced by repedted
application of the service-brake treadle
until the spring brakes seat themselves. This

should occur when- the air-pressure gauge

for the service-brake system has dropped. to
45 psi or lower but tp not less than 20 psi.”
If the spring brakes do not set within. this
pressure range,
driven. ‘ 7

The' person  performing the
should be able to. hear the spring brakes

N

seat tlu;m‘;tlw;s and at the saime time see.
the Sprmé _brake control valve on the instru- _

ment panel seat itself. The air-pressure
gauge (if ‘the system is equipped with 4
gdu;ze) for the emergency stopping 5y5ttm
should still read the same as whert the test
was started. If this gauge shows a drop ia

L

the vehicle must nof be

cheéck *
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A

the ¢heck valve between the
stopping system and the

pressure;
emergency

- service-brake system is defective, and it

* should be Dbservaa ‘The gauge should not
indicate a drop Jm

fnust be repaired; a mechanic should be

notified. -

Next, the ‘spring- ‘brake control valve
should be pul]t:d out and held. as if to

release the spring "brakes, and the emer-

gency stopping system. air-pressure gauge

pressure. Now the

sprmgt:mke mn’tral -valve should be re-

" actuators.

leased: It should reseat itself in the spring-,

brake-applied posmgn
Finally, the smeg brakes should be
released by pushing.in on the emergency-

brake release valve and pulling out on the .
- spring-brake control valve. The emergency

stopping system air-pressure gauge shoujd
now indicate a drop in pressure. 4

Buses mmufactursd after January .1, 1968:
Modulated - emsrggnuy{ brake systems

are found .on buses manlifactured on or.

after January ‘1, 1968. On buses with these

~modulated r;:mergancy brake systems, the

emergency brakes can be applied, released,

‘and reappiied by the driver by gneans of a

modulating hand control. Some systems of
this type have spring-applied actuators
(spring brakes). i
However, .the checkout proge-
i\re is essentially € same, r‘%gard]t:as of
the type of actuator used.

With air pressure at maximum and

» engine stopped, the air pressure should be

feduced by repeated -application of the
brake treadle until the service-brake air

préssure gauge indicates between 40 and 20

"brakes will not autoratically apply thems;__
.- selves,
. "hand-control valve, the driver should apply
.4nd release the emergency brakes at least
" once
'+ emergency-tank air-pressure gauge,

o Emergfsmy tank, .
. indigate maximum ait pressur

- If the schgol bus is equipped with an
the gaugc}(should still

In vehicles with the modulated type of
emergency stopping syatem the emergency

-Therefore, - usife the modulating

reading of the
if the
schoo] bus is so equipped. Most emergency
stopping Systems have “sufficient reserve
«capacity for several applications and re-
leases. If the modulated emergency stop-
ping system is the spring-brake type, the

~and observe the

L

Others have air- appliud’

ﬁ%‘D 13‘ .

Lmergenuyetznl\ gauge Should show a drop
when the spring hrakes are\released, If the
modulated emergency stopping system, is
the” air-applied type (also called a double-
. diaphragm " system), the mﬂ;rgmuyetank
gauge (if the school bus is so eqmpp&d)'
should show a pressure loss when the
brakes are applied. '
71. Air-brake adjustment, The only ditect way to
determine whether,an air-brake system requires -
adjustmcﬂt is to measure slack-adjuster travel,
This is -not a practical test for the driver to
pertorm but it should be performéd every 30
days’or 2,000 miles by maintenance personnel,
However, the driver can obtain an indication of -
the need for air-brake adjustment by testing
the brakes for their stapplng ability.
) A Type I bus, at any time and under all
i/;ondltlons of pupil loading, shall perform as
follows when tested froni a speed of 2() miles
per hour:
Manufacturer’s gross vehicle weight rating
of 10,000 pounds and undér: ﬂm{lmum
StQpplnﬁ dlstancms TS fﬁ:et '

4.

“of more th;n IO;ODO pmmds
stopping distance is 35 feet.
If the \,Ahu_le pulls to the right or to the
Sleft during the stoppingdistance test, this
* could indichze that the brake on one or the -
other of the front wheels is out of adjustment.
This test - a mechanic’s check of. slack-
. ‘adjuster travel Sgﬂuld be c:ondutted at “least -
« every 30 days or 2,000 miles. -
Yy Caution: Extreine care must be tdkcn when
" brakes are being road tesied for Stc‘)ppi!’lg
distance. A location should/be chosen that will
be free from interferencg by -other traffic
during the test. Ideally, stch tests should be
conducted in a controlleq area, not on a
highway, and without sliding the wheels.
Parking-brake est. The parking brake should
be tested with the engine running at fast idle.
The parking brake should be set‘and the test
conducted as follows: ,
If the vehicle has g standard transmission,
:the transrm%smn should be placed in second
sear: then t‘iﬂa clutch should be let part way out
505 to put a slight strajn on the parking brake.
If the parking braXe is functioning correctly, it.
should prevent the vehicle from moving.
If the' vehicle has an automatic trans-
mission, the selector should be set in ‘sdrive”
positionjthen enough throttle applied to place

l'l'lﬁ,}(l mUID,

e

72.

i
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a Sllght strain on the parking brake. The

parking, brake should prevent thL vehicle from

-moving,
‘Regardless ofithe fype of transmission the
V{,thlE has, the - test of the parkmg, brake

. should be kept briéf to avoid' damaging the
" brake, transmissiori, or other components_of

ghe vehicle. The parking brake must be capable
of holding the vehicle stationary on any grade
~on- which the vehicle is7operated, under all

- conditiops of loading, and on a surface that is

73.

- to, the driver.

"« atefor at «least 10 seconds while the vishp
- signdl is on. The warning device may indicatd\a

[

free of snow, ice, orloose material.
Antilock system -checkout. If the vehicle is
equipped with the antilock system, the anti-
lock failure-warning signal lamp must be visible
If the antilock system has an
atdible warning- device, the deviée must o

total or apartial fajlure of the antilock systen:

The following test is for testing the elec-
trical compansnts of the antilock system only:
The ignition. switCh should be turned on.and

the antilock-failure: warr\mg signal observed."If

[

the Slgml (drmp COMIES on for afew seconds and

“then goes-0ff, and remains-off, the- antilock
syStem ds working carrectly. If the lamp stays .
“on of comes on and then goes off for about a

" second and. 4ggin comes on and stays on for

meE“&thdn a minute, this is evidence of an
electrical failure in one or.all Gf the axle
.arjtllm,k devices. . :

" In every vehicle Lqmppéd with the antilock
systérn, a placard gives step-by-step instructions

" for checkout of the system and tells what to do

74.

if an electfical failure should occur while the
“vehiclé s being operated.

Splitaxle protecrion test. Most vehicles
equipped with the antilock system are also

equipped with a split-axle protection system.

Briefly, this means that the air-brake system
has a4 separate air tank*for brakes on each of
the vehicle axles. If a brake failure or a large air
1053 UELUT‘% on ‘one a;nle: the brak’es on the

. w;tll an adsquats supply of LDmth‘:ﬁEd air.

An ajr-brake systern equipped with split-
axle protection is checked outin the same way
as any other air-brake system, except that two
service-brake air-pressure gauges are used (or
one gauge is used with two different-colored

needles, usually red and green). Both gauges or

needles should show the same drop or the same
rise in ‘ajr pressure during checkout of the
system, If one gauge or necdle shows a greater

]

-,
L

Do
&0

drop than the other and the air brakss.are

" ‘known to be in correct adjustment, an air leak

T

. Vacuum over lyvdraulic brake systeni.

i%indicated and must be corrected.
If the

" vehicle is equipped with a vacuum over hy drau-

lic brake system, the brakes should be checked
as follows:

~a. The engine should be started and operated

) 2

at idle speed until the vacuum gauge shows
at least |5 inches of mercury. The engine -
should be shut off and the gauge obs;wei
for any indication of 4 drop in vacuum.
Any drop should not exceed 3 inches of
mercury per minute. . )
The vacuum reserve should be decreased to
6 inches of 1 as indicated on the
vacuum gauge, by repeatedly applying the
brake pedal. The ignition switch should be

~ turned on; the low vacuum warning device

shduld be operating. The engine should be
restarted; the warning. device should shut -
off before” the vacuum level exceeds 10
inches of mercury. The vacuum should be
allowed tc increase to the maximum; then
the engine should be shut off.

c. The brakes should be applied and held,

" while the gaugé is observed forany indica-
tion of loss of vacuum. The maximum
dLL{;ptdble loss 13\ 3 inches of mercury per
minute.

d. With the engine still off, the brake should

_ be applied dhd released several times to
deplete the vacuum reserve. Then, the
brake pedal should be depressed with
moderate force’ until it stops. The pedal
should be held in that position and the

ﬂa‘ngr{e started. If the pedal tends to fall

[ away under foot pressure, the vacuum

assist is working correctly.

¢. The engine should be shut off and the
brakes applied and released several times to -
deplete the vacuum reserve. Then, the
brake pedal should. be depressed and the
distance it travels before the brake pedal

" becomes hard to, depress should be noted.
This should occur at a point about halfway
between the fully released ‘position of the
pedal and the floor. If the pedal travels
more than 60 percent of the distance from
the fully released position to the floor, the
brake adjustment should be l

f. With the engine still off,
leaks in the system should be cogducted by
holding the brake pedal down hakd for one
minute. Any further downward-mpvement .
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' apphed lﬂdlEthS an lﬂtél
"leak in thg hy draulic’ systerny: +
g, The engine stioufd. be. restarted this brakts

- forwardsand backward a ‘few feet to test for
brake-shoe drag: D
make a squealing or rubbing noise, or the
vehicle may be difficult to move.

*ghway Patrol (CHP) inspection cafd must bg,

ﬂg{igd by an:inspector’ within the pravmus 13

. months.

7T,

Radios and loudspeakers, If # vehjck: is
Equ;ppgd Wwith a two-way radia and]or.public-
address loudspedkers, these items should be

- checked for cofrect working order. Two-way
»* radios should - be ‘tested in accordance w1th

local testing procedures. <
Brake test. It is recommended that the. dnver
of a school bus or school pupil activity bus

conduct a test of the braking system by making -
" two complete stops before permitting students

B

OO
)

ey to~ baard the bus fnr the, purpase Qf bemg

ra}ﬁEd and- the® m\feh;lcle slowly rnt:wacl :

76. Cadlifornia Highway Patrol (CHP) Vehicle Irzs'i‘g‘r ; 
. spection Approval Certificate. .The California

ragging brake.shoes may. pef hour: ;a -

alled, as required, after it has been properly<’

_:_:_;tranSpt)rted . o
= “ Every vehicle equlpped w1th alr brakes

a, ,*Single vehicle ‘Wl:thn 9@ feet
b. , Single vehicle' With ‘three. or
. within.120 feet - .

= . : =

Empmtanee of the Dai’ly and Weekly InSPEthns'

The dally and. weekly - mspeétmns by the dnve
are the most lmportant parts of a safe. operatlon
‘The drivér is the . first person" to recognize’ a.
problem when . one devdvaps -artd the -driver’s -
written report enables the. mechanic -to identify
and_cotrect the problem The driveris thus the key .
to. this part of the ,s(fhgol bus drivey  training -

, pmg:rarn and hé or she should. theﬁ:fore be, well

rnust' alsd hive an= t:‘hiergc:ngy Sﬁixppmg sytem

E

trained. As was noted earlier in .this chgptar the - -
suggested dally chécklist wasfaeyelgped as a driver- ...

training tool. The safety of all passengers depsnds .
on the mspegtlons being.done correutl,y —
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v Ptévﬁ’éfltl\?é fha:nwmn;sez pla}fé 4 vital part m the
’%?Fbtj/ and effigiency of A transportation prégmr’n
' Gonectly seheduled. malntenance provides maxi-
- wum dependability, nagimumslife, aud pedk per-
formance [for, the vehidles' and safety for all who
" use them&tﬁz Urivety A8 WEII as the passengers.
0 Peeventive wagniegaice. involves comect” sched-
Wultflg ot dubfication, 0il changgs, fsidlevel checks,
“rand. othér veghlar servieg operations,. plus making
. h"l}ﬂ@l‘ rehAt and gujustnents whmhg it neglected,
- wlght Jead 10 tajos mechanical moblemg requiring
extepsive and eypenyive repaits.
The foremogt opiective of a planned preventive

waintennee program is keeping: éach vehicle in .

safe oberayng condition. Other “objegtives - are
pleventing roay tﬂtlquS Imajntaining the vehicle in
2 t.ff.l(h%ﬂt» obéraring condjtion, and keeping mainte-
*NANRE Costs Naipimaliby prolonging component fife
*aﬂd Ahus reduging th§ need for major reljéurs or
~ pverpaul
v, Scheguled, éuwur:g
- tjons Sht;ﬂud be oatried out for cach  bus in
accordapee with the recommendations in the bus
anufactutel’s séyvice Mmanual, making suitable
allowanges fov- 10¢y) operating conditions. The
“ipspection gnd sewwice intervals- will depend to a
great extent on the mse that the vepicle receives.
 However, sefvige intervas are commonly set up on
~ the ‘basis of vehicle wifesge, service-due dates, and
-efigine hours c?f‘ aperation.

_ Basic Re({l'hfeﬂmﬂnt% fora Frgvenh\'g
Maintenance Program

This guide contaging suggestions and sample
f‘arms that will help the operator set up a vehicle
mspgtlan anq pf‘ﬁ;\;mtjv@ majntenanle prﬁgl‘drﬂ
that meets stage teguilelents mei satisfies local
needs. The Euggggtm preventive maintenance pro-
pram defajled i this chapter was planned to have
broad application dnd be s flexible as possible, but
wagusly no sjngle pf%mm cgh pe written that
will fit gvery type of @[jtf’ltlgh and every type of
vehicle,

and detailed pc;ﬁ’g ici‘népu; '

The follawing program is a Sug"gt‘it&d one thatis -

being used by many operators with good results:

la

v

'-Fi‘evemwé Malmman@@ Program -

1 Aa writteri schedule should be m.untamed
This ;schc,:du]e may be a service:control chart
4 or board on- which each vehicle is 1iSted and

identified, ‘along with each type of service and .

whensdue. A positive method should be usgd
‘to show when the next service is'due either on
a control c¢hart or a control board. (See the
sample preventlvs maintenance CQntrol chart,
Fig. dII-1.) < "
. A complete. hst should be developed of checks
“and service Dperatlons to be performed, in-
cluding a pasmve means of indicdting that

" & _each 1tem has been performed. The use of

" checklists’ llkE the ones shown'in this chapter

is recommended :

3. A sticker or c;ther rermnd«;r of “NEXT

"SERVICE DUE,” by mllﬁdgb or date, should

be placed within each vehicle in view of the

driver. (See Fig. 111-2.)*

4, A systematic inspection and maintenance

“record should be maintained for each bus.

" A Suggested Preventive Maintenance Program

The suggested preventive maintenance program
in this chapter is based on the “alphabet”concept,
in which each item that requites periodic inspec-
tion and service on a vehicle is listed on an “A,”
“B,” “Cy” or “‘D” preventive maintenance check?

list. The category of an item depends upon how

often the item is to be checked. Sample “A,” “B,”

o

«c,” and “D” checklists are preser‘ted in this

c;haptgr,. (See Flgs [11-3 through I1I-6.) To establish

“alphabet” preventive maintenance system, the
opcrator should develop checklist forms- similar to
those samples referred to. These checklist forms
should indicate item by item and in correct order
what is to be'done by the service personnel. The
sample checklists are suggested forms. They may

require modification and expansion to fit specific -

situations and vehicles. The person performing the
service should check off each item in the checklist

. as the item is ac«:ompllshad then he orshe should

sign and date the checklist; and finally ‘he or she
should place it in a folder or binder that has been
set up for that vehicle. The completed checklists
then provide a preventive maintenance record for

0
<y
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500 |

1,000

1,500 ‘

PREVENTIVE MAINTENANCE CONTROL CHART

A

~———— Mileage (500) inte vals — — —

1,000
3,000
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4,500
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7,000

1

9,000
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Fig. 111-1. Sample preventive maintenance control chart
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Next Serv: Due; |

niﬁaﬁaficﬁ. inisian for service .

MILES

" NAPA_VALLEY UNIFIED SCHOOL DISTRICT

Fig. 111-2. Sample “Next Service Due” sticker

T

.~ the vehicle. Another method is to use the checklist
" as a guide; and when the service on a vehicle is

completed, the “person perforrmng the service
should enter the date, mileage, “type of service
performed, and his or . her name on a card
maintained for that vehicle in a aard -file system

" The “A" Servu‘:e Check .

The “A” service check contains the smallest

| number. of items and is pérformed at the most

frequent intervals. Each item on . the checklist
should be listed in the order in which the service

on the item would normally be parf‘ormed Com-

pleting the checks in order will give the mechanic
the most efficient course to follow in parforrrung
the checks, and it will also E:nsurt: that no ltEl“ﬂ is
overlooked. : .

The “B” Servir;e Check
. The “B” service check is pc:rtormc:d at somewhat
longer intervals ‘than the “A” service chick! It

normally includes all “of the items in the “A”.

service check, in addition to such items as oil and
filter changes. :

The “C” Service Check
The “C” service check includes all of the items

_in the “A” and ““B” service checks, plus items that -

would normally be inspected or serviced only every
six months (usually at the middle of the school
year), or at the mileage interval recommended by
the equipment manufacturer. ’

The “D” Service Check

The “D” check includes all of the ‘A “B,” and

«C” checks, plus additional itenis that would

normally be inspected or serviced only once a year

£+

.(See Fig. 111-2))

=

" (usually c}urmg the summer months) Df‘ at “high
- mileage, as fec:ommended by the equipment . manue
_facturer. ‘s

“Next Semce Dué“ Stmker

So that the driver of a ve}ude will know wharl

the next scheduled sefvme is -due, some means

should be employed for recording and dlsplaymg
service mformatlon within the vehicle: The sim-

" plest method is to apply a service sticker in a

conspicuous place in the driver’s compartment.
.When the vehicle receives an
When the mlleage on the vehicle odom

the rmle.age on the sticker, the dnver fills' out a
Véhicle ‘Condition Report and submits. it. This

' prozedure is: espemally helpful - fgﬁ' ensuring that

scheduled service is being faported and camed out

B
PreventiveﬁMaiﬁtenance Control Chart
A control chart like the one shown in "this
chapter will indicate to the maintenance personnel

which buses are due for service and how often each

bus is to have each type of service. (See Fig. I1I-1.)

__The mileages across the top-of the sample chart are

set up in 500-mile -increments. These are mileage
intervals, not actual speedometer readings. The
vehicle 1dent1fiﬁat10n numbers are listed down the

1left side of the chart. Such a chart is ‘often made in”’

the form of a control board that may be located in
the maintenance shop or-the lube room. Colored
pins or pegs can be used to indicate on the board
when each type of service is due for each vehicle.-

For example, a rx:d pin could indicate an CAT

service check, green “B,” yellow “C,” and so forth.

~ Many. other methods can be used.

- One of the major values of a control chart like

this is that it simplifies any needed rescheduling of

service ope:ratlons If a vehicle has been placed on a

certain preventive-maintenance schedule and the

service intervals are found to be too“lang for the

vehicle, the colored pins cargsimply be.moved
back. The service intervals for one or two vehicles

" or for the entire fleet can easily be resc’heduled this

way on the chart.
The service personnel must be kept informed
about which vehicle is coming in for service and

~ when, and this is accomplished not iny by the

control chart but also by the “Next Service Due”
notation that is marked in the vehicle. The driver
should - note in the weekly condition report the

L3 2T

“A” service, the .

- person 'performing the service indicates on the
» .+ sticker the mileage at which the next sepvice is due.
ter matches .
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PREVENTIVE MAINTENANCE RECDRD e
v “’A“ CHECK

Checked' - oo 77 Vehicle No

JE=i
X= Semced ' ' : S S 7 7 License NGy L
- A. L . R Mlleage S - -
e Ssmzceli‘hesk <~ T T ng“giy C“hgﬂ-k o ,
b Chgck tires: - R 1. Check brake adjustment (a]l wheels) o
S tay AN pressure ’ o T | 2. Checkbelts {tight, not split or frayed).
| b. Objectsintread - .« 3. Check tie-rod ends and drag link (no Tooseness). _
BT Tread wear - | 4. Check power-steering pump, hoses, Tines, and cylin-
B d. Lugnuts - | 1| dersfor leaks.. : : :
e. Dual match o 5. Check air hoses (not worn or Lracked)
2 Cﬁhﬁegkﬁsteenng bDX and resgrvmrs . S 6. Check exhaust systénﬁ’m Jeaks. )
_ g_' Oil level : . ' 7. Check leaf springs or (;ml sprmgs (m::t brokcn or-
MDuntmg bracket (ng luosenéss) S __loose). -
| c.__Powet-steering reservoir (fluid level) L 3. Cheglt ock absorbers (not loose or leakmg) B
e 3, S ervice air cleaner: - I ]9 (Heghd ersa,l joints (no loosgness)
- Dry type~ —clean and inspect with light ] 10. CIN haft guard securement.
' b Wet type—clean and fill with il } | |TR, Checha#Pmirrors and wi -
_|_4. Clean engine breathers. _ T VAL, r;lutch adjustment. . I
5. Check air compressor: . L - # 3 \(MEck parking-brake adjustment. i

a, FlltEl’lfSDEqupPEd - e '4 Check coolant hoses and clamps. -

N b. Oil level . . Check axle seals for leaks. .
c. Mguntmg;ragket (nu luoseness) 16 Check fuel tanks and bl‘aLkEtS (nD leaks or-cracks;

6. Check batteries: - ) | _praper securement).

': "3, Water level {& = N\ Y "17. Check glactgga{ system (perET GpEl’athﬂ) -
ti Terminals (tight, no ;urmsmr_;_L ‘? ) 18. Check fire extinguishers (charged and tagged) )
c. Propersecurement  # / . 19. Check first-aid kit (correct size and contents).. o

1 20. Check emergency reﬂegtnrs (3).

~ 7. Check radiator (coolant le;/el

21. Check emergency exits:

8. Check shutter ngratlun&%a ;
a. - Proper Dparatmn uf ex1ts

"9, Check brake master cylinder (Fl e

lQ Check hydrauhc clutch b. Warning devices

c. Latchesand hinges

a. Fluid level

~b. Slave cylinder for leaks 22, Check all engine warning devices (start engm;)Q o

" | 11. Check windshield washer (fluid level and DpEI.Jthn) 23._Check all gauges for proper operation: - o
iiii(}reageiafll f’ttmgs and Lhec'k'engme oil. o ’ a. 7nghurpe}gr - ' ]
13. Check transmission (oil/fluid level and leaks), — | b Speedometer - -
14._Check differential (oil level and leaks). ] 24. Check all lights. » -
15, Drain all air tanks in rotation: - - 77: UL 25. Check flltgg E‘“d drain PIUES (ﬂﬂ lgaks) -
| a. Check operation of ull check valves _:, 26: Check 121 computer test light. -
-~ b. Check spring-brake operation ) R ) 27. Change * Naxtgir:!ice Due™ sticker. -
L - ¢. Check Spllt axlgﬂmtgutmn shuttle. valv% R _A o PR o

X Serviced By._ i -

Date___-_ e

" Fig. H1-3. Sample prgveﬁtive maivntegange record (“A" check)

A
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P VENT[VE MA[NTENANCE RECGRD:
~*B” CHECK.
(lm:ludes all of “A" Eheck) .
- -v/= Checked R L .~ Vehicle No.. e
" X = Serviced - : o soLitense Novios: o o oo
S R s “Mileage________ A
1. “Perform cnmplete “A“ che«:k I s 1. 7 e o
| 2. Change engine oil.. , -~ 2. A _ .
| .3:/Change oil filter(s). = "~ R 3 (‘%ﬂ ] o
| 4. Check fuél filters (perEl‘ Dperatmn no Ieaks) A e “;Q S s o
5, Check coolant filter (proper opération, no leaks). - 5‘\(‘:{; s
6. Check freeze plugs (no leaks). ‘ B % AN S 16... . Ve L
7. Check motor mounts (not loose, cmr NI 7 e T T
broken). @\ % |18 A » L '
8. Check radiator pressure cap. (pmper dOOALT). 119 ] - -
"9, Check oil pan (all bolts tight, no leaks).. _|20. - I :

10. Checkv:ﬂve covers (all bults tlght no leaks) I

~ Serviced by —— - B

Date: SIS — - — —

Fig. 111-4. Sample preventive maintenance record (“B" check)

PREVENTIVE MAINTENANCE RECORD
. “C" CHECK
(Includes all of “A™ and “B” checks)
V=Checked - ' o “Vehicle No._ " _
X =Serviced - *"License No.—— — —
I : : Mileage — I
I, Perform complete “A” and “B” checks. L he o
2, Check complete steering assembly for defe;ts B _ 13, = B -
3. Check springs, shackles, and hangers. - |4 \ﬁf}ﬁ ] -
4. Check kingpins and buShmgs for wear. L > \LIA N N _
5, Change coolant filter. I <1§a’§s““" . - -
~6. Check and change antxﬁéege msneeded. A SN N 17— - )
7;Chdnge fuel filters.. - BN [ 18. B I
8. Drain water from fuel t;mks (é‘!\ |- |19. . -
9. Check all seats and repair as nggc:ssglrgji N G I P 1 o -
10. Check dﬂVél’ s seat for proper operation. [ .
11. Lube engine- -shutdown system (if so eqmpped) o . o
= Serviced by ) - I o
Date e -

7

Fig. 111-5. Sample preventive maintenance record ("C*’ check)
-
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FREVENTIVE MAINTENANCE RECORD
© D" CHECK. ]
(Inr:ludes all of A" “B " and “C” chegks)

 V/=Checked” - - T ' VehicleNo.__~~ .~ . . 0
. X=Serviced. .. .. ... . - ... . ... ... ‘... LinseNo > - : - . = . _
/ ’ ‘ _ : ’ Mileage R
1. Pgrform cumplete “A 3 "E " and “C" gher;ks | L 22, Check ‘headlamp adjustment, - 7 -
e "éﬁ Steam clean, = - N : - |" | | 23. Check voltage regulator and ;hargmg rate I
3. Check wheel bearings; cle:m ‘and repack ifT needed. |24, Inspect wiring and connections. S

4. Check brake linings, drums, and working parts. . ! . ] 25 Adjust:valves and lﬂjé\‘:tDIS

-5. Remove and inspect brake chambers, springs,

" lds ~Check f fcu- leaks,

. diaphragms, related patts,

6. Cheak wheel seals and gaskets ' @ M as needed

S Inspec:t gma:gen;y-brake lmmg and mecha 1sm A\ T %! for smm:zth shifting and quiet
. 9. Change transmissi o 1o .

10. Change different fEI’EHUal for quiet apératmn

2 Inspe«:t differential pinion for play.

-|-11. Change steering-box o,

'12. Check starter and overhaul as nesded [

33, Inspect universal jaints and flanges; tlgbten-bolt::

. 34. Check propeller-shaft center bearing.

13. Check generator/altemamr an

35. Check radius rods; adjust as needed. =~
36 Check all wheels for trueness. -

IG Repalr body damage am:l pam f

7 37, Chegk accurac:y “of pressure gages

17. Check a.lrroperated door controls ‘and repair us | 38. \
ﬂEEdEd - 7 39- 77 7T7 V ff 777” 77 7777 77 o ’
~ | 18. Check windows, frames, and latches - 777' I 40, - R
19. Replace front door seals as needed: - . 7 ) Co E N
{20 Tighten all body and-chassis bolts andscrews. | gerviced by o
24. Check and lubnc:atg speedometer ;md tachomet;r - e T T
cables. e " Date - - . o

Figg 'm.’& Sample preventivg maintenance record (D"’ check) V

mlleage or date when the next service is due. Such personnel can check the odometer reading in each’
a double-check system is necessary to ensure that  vehicle against the ‘“Next Service Due’ sticker to
the required service for the vehicle. will not be confirm the mileage at which a service will be
overlooked. ) : coming due. If the vehicles are kept elsewhere, tlus
If all the vehicles are storcd at Phe same locatmn . would be difficult. -
where the normal service work is performed, , . .. The records required for controlling and evalua-
control of service operations is not too much of a tmg a preventive maintenance program ‘will” be
problem. Once every three or four days, the service. explained in the next chapter. -
} o s : : v

L]




| Chapter IV

_Recordkeepmg

““program. - Records - must

. . Bisic Recurds

A syst@matlc method of re;ordkeepmg is an
) e kept carefully to meet.
legal requirements for- decountability and also- to
evaluate the- work be;ng performed. Records are
also maintained for. several purposes that: do not

‘essential part of ever)}ypreventwe rnamtename

’,rslate directly to the maintenance program—cost
for example. A preventive-maintenance -

control,
record-keeping system should be tailored to meet

the - requirements of -the individual transportation -

: - system,. but it should not be-overly complex: Every

- No-record should ‘be kept that does not contribute
: dlrectly to the safetyand efficient management Qf

record should be justified by the use made of it.

the transportatlon system.

" The’ followmg basic types of records are neces-

sary for c:oncluc;tmg a systematlc prevanhve-

. maintenance program: ,

1. Vehicle inventory list, .
2. Daily pretrlp IHSPELthﬂ f;hsc:khst

’**-//,:;//_ 3

= 3 Vehicle condition report
- 4, Weekly vehicle inspection report form
S Preventive  maintenance “schedule control
" 'chart or control board ’ :
AR service checkhst _
“B” service checkhsts,
. “Q”‘ser\rlce checklist’
. “D¥ service checklist - A ~
. Vehicle service sticker mdu:atmg “Next
Service Due”
Sth repair work order
C‘ﬂplcs of all CHP mspa«:taon forms

S

= w'm \1 d«,‘

-
11,
12,
_Vehmle Inventury List .

~ would normally include the following headings for
identifying each vehicle in the fleet: bus number,
‘make, model, year, student capacity, and license

Every fleét @psmtor ‘should mamtam an up to
date vehicle inventory list. Such an equipment list

w

number. The format of the list may be gxpandad ’

to mr:lude Dther 1terns of mf'ormatlon rc;qmred by,

Flg IV-1. )

i : v

VEHICLE INVENTDRY LIST ,ﬂff}

"Chassis
make,

Bus |, License

number » number

Student
capacity,

Vehxcle

Model year ‘Other

Fig. IV-1. Sample vehicle inventory list

con



_condition. To ‘ensure that all drivers understand:
how to_complete the required daily vehicle inspec- -
tions, a step-by-step checklist that covers every .
" item ‘in the -checkout. procédure should be pre-
~pared. A multipurpose.form may be develaped to’

ﬁiﬂ{i’étﬁp’impectiﬂﬁ Checklist = = "~ " .
. The California. Administrative Code raqixires that
each school bus or school pupil activity bus ..
(SPAB)' shall ‘be inspected by “the” driver  daily,
- ‘before use, to astertain-that it 'is in safe condition, .-

™

. %

g
= L

that it is equipped as required by all provisions of
law, and- that all -equipment is in good: working

_ fit all the buses in the. fleet; or seVeral different

forms may be used, each tailored to fit a specific
type of vehicle ‘(for example, Type I, Type 1, or

_ wheelchair Type) bus. ! , e
The daily bus inspectionlist is a sample multi-

. purpose form. (See Fig. II-1.) Like all the other

'Vehicle Condition Report =

forms in this manual, it may be in the- form

presented in this guide, or it may be modified to fit

individual needs. : -
)

If during a daily inspection, weekly inspection,
or at any other .time a defect or malfunction. is

- discovered in the vehicle, the driver must prepare a

written report describing the problem in sufficient

_detail “that it can be further inspected by a
~mechanic. The report must be filed even if the
driver is doubtful about the condition of a part.or -

system. A sample Velncle Condition' Report-form
is included in Chapter II ‘of this guide. (See Fig.

‘1-2.) After reviewing the Vehicle Condition  Re-

port form and making the repairs needed to correct
the deficiencies, the mechanic should initial and

date the form to indicate that'the work has been

completed. The Vehicle Condition Report could be

" made out in duplicate. One copy could be attached

to a shop work order or filéd in a folder or binder
that is kept for the vehicle. The other copy could
be returned to the driver or left in ghe-vehicle so
that the driver will know that the defects have
been corrected. . ,

The purpose of a Vehicle Condition Report
form is to establish a line of written communica-

" tion between the driver and thé person who is

responsible for maintaining the vehicle. All such
reports must be retained by the operator for at
least one month, and they must, be kept readily

“available for inspection by the California\Highway

. | ’ ,
", Weekly Vehicle lnspécﬁﬂﬁ Report Form

Patrol.

¥

The weekly vehiclg inspection form is designed
to accomplish the foJlowing:

i

1. To provide--a checklist-“for ‘items to be
*  included during the inspection .
. To be used as a training guide for the persons
~ conducting the inspection” " SR
3. To be used by the California Highway Patrol -

as an evaluation of the inspection being
performed : s
~ “It- would be helpful when

" e

this form is designed .

to list items in the correct inspection order so as to

_save inspection time, -

* Préventive Ms_irlt;iiam:éSchédulé
.. (Control Chart or Control Board) :

' }Sc')mé positive method ‘of scheduling should be
used fo ensure that preventive maintenance is being

performed at regular- intervals- on every vehicle in

the fleet. Use of a preveritive maintenance schedule

“sheet or control chart is recommended. (See Fig.

1I-1 in this guide.) The sample control chart in
Fig. I1I-1 has been set up on a mileage basis, but
running-time intervals or service-due dates may be
preferable for some operations. Some fleet oper-
ators use a.preventive maintenance control board.
to meet the scheduling requirement,. '
Without some type of monitoring like that
provided by a control chart or a control board, a .
preventive maintenance system can easily deteri"
orate to, the point where it no longer accomplishes
its purpose. Missed' maintenance checks can draga
systern into “crisis” maintenance, which cannot
take the place of planned, programmed mainte-

nance. . :

A control chart, control board, or sorme other
positive means of scheduling the preventive mainte-
nance should be available for inspectign by
officials of the California Highway Patrol ¥ =~
*Alphabet™ Checklists

‘Periodic preventive maintenance checks will be
performed with greater consistency and will take
less time if “alphabet” checklists like the samples
in Chapter Il of this guide are used. The com-
pleted checklists for each vehicle should be kept in
a folder for that vehicle, where-they will become
part of -the vehicle service record. The checklists
need not be filed if they are used -only as a
preventive maintenance guide, as described in
Chapter I1I. However, some type of record must be
kept to show that the scheduled “AT 4B HC
and “D” checks have beén made. A cardfile system

1

is often used for this purpose. A sample preventive
mainterfance control card is shown in this chapter.
(See Fig. IV-2.) The completed, signed, and dated
checklists—or the equivalent information on a
control card, if the control card method is used—

9D
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E

& *é : 7— ; = — 7.7 - — = = —— - —
VehicleNo, -~ =~ - * . e
License No..__ . : ?
T Services - Job performed T B
Mileage A[B[CID[ [ | Date | ~ " By _ Next service due, - )
S * RO

“must be kept on fil¢ and made 'availablg -qu the

“Next Service Due” Sticker

inspection-'of CPH? officials.

Maintaining an up- -to- datc “Next -Service Due”
stic
parcglent is.a suggested part of fECOfdkﬁﬁ‘plng The ,

anic who performs ‘the “‘alphabet™ preventive

. me
maintenance checks normally should change the
sticker notation upgn' completion of the “A™
LhtGk; N

Shop Repair Work Order ‘ .

Q

RIC

Aruitoxt provided by Eic:

fleet.

Ever_v operator is reqmrcd to mamtmn Lompleta
and accurate records of all repair work performed
on every school -bus or school pupil activity bus
subjcgt to the operator’s control. Whenever any
repair work is performed on a bus, the mechanic
performing the work should camplgtu a-shop repair
work order, which then becomes a part of the
required repair history for the. vehicle. The work
ordt:r ia narmally a multiu:)py fDrm (Se; Fié IV 3

mder or folder as a pcrmamgt n.,uord for thc
vehicle. The other copy or copies would normally
be forwarded to the accounting office.
- Many other methods may be used to provide a
record of the repair. work performed on a vehicle.
For example, some operators keep a separafe
vehicle-repair ‘Tog book for each school bus in the
Whatever method is used, the

ker in a prominent place in the driver’s com-

\

record of

repairs made to a vehicle must include at least the.

vehicle "number,
the date on which the repairs were made and by

or other positive identification;

Fig. 1V-2. Sample preventive maintenance control card

whom they were made;\i description of the work
performed; and an itemizgd list of the parts used.

The written work order s intended to provide a
record of shop repairs made to the vehicle,and it-is
therefore usually considered apart from the records
normally kept for. thek preventive maintenance
‘program. However, a work order could be designed
to serve both - fum,tlcms —repair and preventive
mdmtc;nangc:

The shop I’(;pall’ rac,ords for edch vehicle should
be kept for as long as the vehicle is in the
operator’s control, and they must be available to
officials of the California Highway Patrol.

If service or repair for a vehicle is “farmed out
instead of being performed by the .operator, the
operator should supply the vendor with all appro-
priate and necessary forms, such as service check-
lists and shop-repair work orders. The vendor doing
the work must complete the necessary forms and
return them to the operator, who must file and
retain’ them.

Cﬂiifdmiigﬁighway Patrol (CHP) Inspection Forms

When a vehicle is first put into service for
transporting school pupils, an initial bus-inspection
report (CHP form No: 294) must be completed by
a safety specialist of the Motor Carricr Division of
the California Highway Patrol. A copy of this
initial report should be filed i in ajacket or binder as
part of the permanent record ‘for that vehicle. The
CHP motor carrier inspectors are required to mdke
at least an annual safety inspection on ciach bus
thereafter. A copy of each annual report (CHP

X
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form NG 343A) should also be added to the
'permanent file fgr the vehicle. '

Acnuntablllty and Evaluatmn of Remrds

Good reccrdkéepmg and retrieval of records are -
__]ust .as important as the maintenance of the
physical ‘plant. If a needed record is difficult to -
find or if it cannot be found at all, thé record-
keeping system has failed to perform its function.
. The main furiction of a record-keeping system is to
provide for the efficient storage and retrieval of -

~ required information. One good method of keeping
“the .required records is to-make up an individual

folder or-binder for each vehicle in the fleet and
then to file all records relative to that vehicle in an
ofderly manner ‘in that individual folder.

Officials of the California -Highway Patrol may _ -

inspect and evaluate the rEquu'ed records at any.
time durmg the year.

“California nghwaz Patml ( CHP) Mntnr :
" Cartier Safety Operation Program ’

‘The main Qb_]ectlve of the Motor Carrier Safety
C)peratlon Program - conducted by the’ California
Highway Patrol is to prevent accidents involving
‘buses and, trucks because of mechanical defects
- 'and excessive driving hours. In this effort; the

California Highway Patrokplaces emphasis on the
- following: \D\ : :
. Adequacy of carrier maintenance programs
. Vehicle equipment and condition -

£

5
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drivers’ logs and hours of service .
* 4. Maintenance of records and. drwers vehuﬂe-,
‘condition reports :
5. Inspection of mgtor-camer tel-mmals _
As a result ‘of mSpec,tmns by’ CHP .motorécarrief
" safety specialists, each carrier is given an A, B, C
rating asf‘ollows:

1. “f‘l " Carrier

An A-rated carrier is one who isin ujmplmn(:t; /

‘at the annual inspection in all areas and who
can be expected to maintain a high level oH

Lompllancg until -the next annual inspection. |
: |

2. 9B Came'r '

" A .Berated carrier is one with minor def’- :
ciencies but one whose overall Lomplmngg is .
wﬂ:l‘un reasonabla bDunds :

A

. Compliance. with CHP regulations rélatmg to

! .

"

3.“c” Carrzer _

A C-rated carrier is one who. g;lvcs ewdenge of -
widespread noncompliance with regulatory -

. requirements -

_ requirements.-

Although any smgle extremely scrlous -

factor could -warrant assignment of a “C” .
rating, rormally this'rating would be reserved
for cartjers who give ewdence of two or more

: Df ther%lltrwmg :

a, Serious vehicle or eqmpment vmlatlons of a
- deliberate-or long-standing nature
" b. Numerous.“dut-of-service” conditions .
c. Vehicle . maintenance . records or drivers’
. vehicle-condition reports not maintained
d. Wldesprc:ad equipment violations which by
their nature should have been detécted and -
corrected under an acceptable inspection -
maintenance program :
e. Serious lack of compliance with hazardous-
-materials requirements
f. School Pupil Activity Bus, operators

(l) Failure lc;gs :or time
: records
(2) ‘Failure to maintain «;urrent drlve:rs
" logs or time records -
(3) Failure to maintain on file for one year'
©'drivers’ logs or time records PR
(4) Excessive: drivers’ hours of service, -
(5) Falsified drivers’ logs - _
. (6) ‘Many incorrectly pregared drivers’ 10§ -
(7) Evidence of refusal:or inability ‘to
' comply w1th rEqmrements '

to use. drl.VﬂrS

, , Summary ,
Rscordkaepmg is. avery important part of’ any

- maintenance. program, and it serves many purposes

besides meeting the legal requirements for inspec-
tion and maintenance records. Some. degree .of -
flexibility. may be' necessary in developing the

1 réquired record-keeping forms. to mget individual- -

needs. The daily pretrip inspection list; the weekly.
vehicle inspection report: the daily vehicle condi-
tion report; and the “A,” “B,? “C,” and “D”

. checklists should include, not orﬁy the basic items,

g_lilt also afl spemal E:qulpment in or on a vehicle.
1is ‘would’ mgludu,‘for example, special lifts,
ramps, wheelchair statlons, and WhLElEhall“ tle-

down c;qmpment

-2
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Chapterv

'Shop Facﬂltles Equlpment and Personnel

service. stanon may not know tha lawg and regula— :

Thls c‘hapter contams ll“lfDl'lTlathIl and sugges-

matlon gven héra shcsuld help the bus owner or
operator to make the best decision. For those who

choose to set up - -and mmntdm their own shop,:

information is also given on shop layout, .basic
equipment needed, and the selectlon and trdlmng_
of meuhamcs

Operatm Mamtenance Versus
. Contract antenance

: Thesize_of the fleet and the total miles driven

during the year will, to a large extent, determine
- the practlcahty -of perfornm‘fg one’s own mainte-
nam:e If the ﬂeet is large the cap;tal expendltures

-IDWer thg per—umt cost of ovcrhead In gener;ﬂ 1f
fthe f]aet confusts ot fEWEI‘ than ten buses the.

) the - rnamte;nanu: A school dl_stru,,t operatmg a
small fleet might give consideration to contracting

" its school bus maintenance with another district

that may -already have adequate facilities. Oper-

ators-of fleets of ten or more vehicles should find it

advantageom to have their own maintenance and
repair facilities. - The decision -to perform the
mamtenanca and repair work, rather than contract-

ing ‘or letting it out, will also be influenced by’
such factorseas the availability and cost of labor.

(including costs for recruitment and training); the

investment required for.an adequate parts inven-
. tofy;.the expected workload and work flow; and:

the availability of a commercial shop that can pro-
+ vide quality work, on time,and :t competitive cost.

. An operator. who contracts or lets out repair .

work should furnish the garage or service station
with the correct repair orders and LOIﬂplEtﬂ in-
‘structions regarding the work to be done., Also,
* becausg the personnel of a commercial garage or

Infc)_r—

- creases sufficiently, the op
‘costs to determine whether the investment in tools,
ecessary to perform the

. peaxs , .
periods * or . unproductive  periods.

297
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- -tions relatmﬁﬁo school-bus maintenafite, the com-
nust ‘be inspected by someone who .
" does know the laws and regulatlons to ensure that '

pleted work
the buses will be safely and correctly’ rnamtamgd_

ﬂeet operator or owner,

Size le the Mamtenam:e Facthy

This responsibility for mspectmn remains w1th the.

The size of the mamtenance facility will vary asv

the fleet size varies and as the maintenance
functions expand to ihclude’ mor¢ detailed opera-

tlons Space requirements also vary, but the general

understsndmg is that 40 buses of the 79-passenger
-type can be parked on one acre if suitable access to

the parking area is available. The amount of
additionalt-space needed for a ‘maintenance and

tepair facility will depend on the size of the fleet.

lemxgce function in-
rator \should analyze

Whenever a -specific mai

equipment, and personnel
work is economically justified, In some instances,

" the best ‘metho® may ‘be to Log"[fagt Or let out

certain kinds of work.
When analyzing the cost of havmg rapalrs

‘performed at. an outside Shop, the operator or .-

owner should include the expense of trdnsportmg- ]

facility as part of the total repair cost. Also, the

_;.j_knowlcdg: expertise, and reputation of a mainte-

‘the Vehlc]l; to and from the maintendnce and repair .

nance- and repair facility -should be carefully-
scrutinized before a decision is made to place work

thc:re An lmpor’fant qu@t;Oﬂ to ;onmder is,

' work 7” '

-

Scheduling the- Wm'k

“Will :

S/

A0

Correct s«;hedulmg of. the work]oad is asssntml

for mamtammg a smooth operatlon in the mainte-
nance and repair faci
s and valleys will develop; Tesulting in slack
Uneven and

lllty If scheduling is naglected A

irregular work flow is one of thie most valid reasons -

for contracting faintenance and repair work. This

might be tht; casa espc:c,lally regarding tire work.
, -
.

L
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, Many tire f;:Qmpamﬁs W1l] prov1de c:omplstc: tlre,g_
: servu:e for.all tires in the fleet—installation, mainte- .

“pance, and repalr ona contra«:t basm ThlS SOlves a

ehrmnates the risk. of m_]ury to sth persormel in

mounting and dEI’ﬂGuntmg ‘tires.

If a school bus or school pupil activity" bus isin
" use every day, maintenance work on the vehicle
" must be done during the hours when-it is not being ~ -
used to “transport students. This could leave only
- fr‘j‘{i two to foliir-hours per day to accomplish the: .
nece sary maintensnge 'work without ad'c)pting a-

ho urs.

Quahty C(lﬂtrﬂl

~ Quality . of repairs must not be sa;rlﬁced for
- gpeed.

If not enough time.is available for per-

forming maintenance work- during the day? thén
consideration must_ be given to having spare buses
in the - fleet. or to performing the Mmaintenance
during after-school hours, sugh as in the: evemngq
~ or on weekends™ :
“\" Whether the maintenance and repalr work:ona " .

“scliool bus is done .in the fleet operator’s own
“maintenance and repair facility or is contracted to
a commercial facility, the work must be-of high
quahty This is essential for the safety of the bus -
‘quality work
poorly doéne .

and _its “occupants. In addition,
provides ' an economic advantage:
TEPEII’S ;must be redone whu;h dnves up, LOStS chr
haul V/v‘f)uld prabably have ‘to be redone a fe:w
months later on a premature schedule. The oper-
ator would find it less expensive in the Jong run to
+ pay more for a higher quality, more thomughjab

A poc,)rly done repair job could be the direct
cause of an dccident; however, if a poor repair job
“is not the direct cause of an accident, it could lead

to a road breakdown;, destroying the reliability that .

is of prime importance in a school-bus system.

Road breakdowns and emergency repairs are costly’

and: inefficient, and they create a poor public
image. More impartantly, they create a hazardous
condition, . since a stalled bus with its lgad of
students becomes a tfafﬁc hdzard Such a hazard or

cause. Gf an ac\dent

Ttmls Equipment, and Parts

Tools equipment, and parts 1nv::ntory represent
a substantlal lnv!%stment for a school-bus Tleet

Tool ‘purchascs should bc ‘

tools are to be- hsed and what their normal life span"
‘is to be. Some tools are usually supplied by the
‘mechanic, and others are usually supplied ‘by the

fleét maintenance and repair facility. However; this
division- of ‘responsibility. for_providing tDols will

* vary from fleet to fleet, and it-will depend to some

extent on - the level of mamtanam:e to bc

.perform(:d

That is, tlmy should be: de,:prc;uafcd ‘over a number '

.of years so that their total cost is spread out during

their normal life Span

. The parts inventory should be kapt at a mini- -

mum. Consideration should be given to having the

parts supplier, rather than the maintenance depart- -

ment, stock many of the parts- being used. How-
gver, fast-moving parts and parts that are dlfﬁcult

“to obtain should be kept in stock to reduce the

‘number of trips to the parts supplier: The parts

inventory should ,be reviewed punodlually and
adjusted to reflect changing needs. When -equip-
ment.changes are made, the parts inventory should

.be ana]yzed to determine whether some of the

"

stock 'has become ‘obsolete. Parts that have been
put into inventory and that are subsaquently found -

.~ to be unnecessary should be returned for credit as
-.soon as possible, even though the supplier may

“assess a 10-percent handling charge. This way, the =

~ parts inventory will*remain current, and money
will'not be tied up needlessly.

Overhead Costs

In comparing the total cost of repairs or

maintenance done at one’s own -facility with the .
cost of similar work ‘done at an outside repair_
facility, the -fleet operator should not neglect tg

develop and. use an accurate overhead figure. Items
such-as supervision (direct and indirect), rent,
faxes, and utilities must be analyzed and prorated
on some systematic basis to obtain a realistic -~
overhead figure. The services of a cost.accountant

can be helpful in drriving at-an accurate ovgrhaad

“figure for an operation.

School bus maintenance LOStS should mclude
expﬁsndltures for all bus supplies,-
routing service; mcludmg inspections, except those.

_costs that arise directly from an accident. Accident
- costs-should be recorded separately so as not to

dls.t@rt the true cost of maintenance in the f‘lcet

Buildings and Fixtures

Maintenance :md er ir buildings— (;lthH ownud
or rented—are desirablelfor the storage, service, and. -

“repair of school busés and for protecting the -

. ) -
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v’ehicles against the elements and against acts-of
The buildings should if
poss;ble be cc:ntmlly louated§ making inspection of
the buses and supervision of the buildings easier. -
The efficiency of a service. faciltiy will be
‘enhanced by keeping the building clean, correctly
heated and well ll}:,ht(;d W;ndows ShDU]d be

every part of the ﬂmhty is m;dt c:lc:an, and in E,ood
working order, the same conditions are more likely
»to prevail in the buses. GreaSes and lubricants
should be kept in protected, labeled containers to
prevent tht:lr mlsusc or Lontamumtlon and they
should be for use by the
mechanics,
Availability of Labor

‘Another factor that must be considered in
setting up a maintenance and repair facility is the
availability of labor, both skilled and unskilled. Are
- enough mechanics available in the area, and what
are the prevailing wage rates? Are any trade or
vocational schools located in the area to serve asa
source of mechanics?

The degree of specialization required for the
mechanic will depend on the level of maintenance
in the facility. If the main tasks in the program are
to ‘be such routine mainténance tasks as lube work,
oil changes, tune-ups, replacement of tires, belts,
and lamps, brake adjustment, exhaust-system re-
pair, minor body work, and general upkeep of the
school bus interior, a good general mechanic will
be the most valuable person to employ. However,
if the maintenance program also includes skilled
rebuilding and repair, such as the repair of alter-
nators. or carburetors, engine rebuilding, major
body work, and complete electrical or air-brake
system repair, specialists in these trade areas must
be trained ‘or hired. The specialized training and
equipment required for such work as electrical
- repairs may not be justified in a small fleet;
however, as the number of vehicles in a fleet
increases and the work attains sufficient volume,
the investment in training, tools, and equipment
will be economically sound. "

Shop Layout and Basic Equipment
If the operation warrants setting up a mainte-

nance and repair facility, the shop layout and
equipment should include at least the following:

1. Tire-work area v
2. Machine-shop area
}

i
[

3. Lubrication - and preventive-maintenance
area '
. Working stalls and work counters
. Parts room
. Bulky-parts storage
. Wash rack
. Discard area
. Fuel storage area
QOil storage
11. Driver and mechanic rést area
12. Toilet and washroom facilities
13, Office - .

These listed items are the basic requirements for
starting up a shop facility. The list may be -
expanded in accordance with the amount and type ™
of work that will be performed.

I ol +IEN e RV, QNN
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Tire Work Area 7

An area for tire work should always be included
in the plans for a mzi_intenam:a and repair facility.
The tire area need inot be large or extensively
equipped if the tire work is contracted or let out,
as is often done in small fleets. However, certain
minimum facilities for tire service will be needed in

. any repair facility.. An adequate supply of regu-

lated compressed air will be needed to operate
impact wrenches and ‘other pneumatic tools. If the
fleet includes a full range of tire and wheel sizes,
large and small impact wrenches will be needed,
each adjusted to apply the correct torque to the
lug nuts to prevent distorting the brake drums.
Sockets for large lug nuts should be heavy-duty
types

" If tire repair and rEplacement are to be done in
the shop, some type of tire remover (air operated
or electrically operated) will be needed Tire

requu‘ed (Tlre pressures and tr«;ad depth must be
recorded during preventive maintenance checks, so
that tire wear can be m@nitored and tife needsqé,an

needed for tlrg sc:rvn;mg mclu,de.: a wire brush for *
cleaning wheels; blocks and jacks (heavy duty for
large wheels) a supply of f]aps tubes and valve

A tlre smeadgr may be requlred for ms;:x;ctmg
tire-casing interiors, especially for large tires.

In small fleets, hiring a full-time tire marker may
not be -justified. In such -a case, the tire work
should be contracted or let out on bid, to the
operator’s specifications, on an annual basis. The
outside contract could include the supplying of
new md recapped tires as well as performing tire
service. An operator who-chooses to contract or let

¢
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out tire work, or any other maintenance work,
must ‘maintain strict control over all outside
maintenance items. The responsibility for quality
maintenance remains v :h the opératori _

- Tire storage in the ‘op area should be limited
to one or two tires of cach size for immediate use.
Bulk storage should be provided for in the ware-
house or in some other suitable storage area.
Machine-Shop Area

Most service facilities include a general machine-
shop area. The best use will be made of this area if
it is conveniently located and contains the neces-
sary equipment. The selection of tools and equip-
-ment for this area normally includes cutting
torches, welders, a welding table, a bearing.press, a
grinder, and a small lathe. An adequate number of
electrical outlets of correct voltage and current
ratings must be provided in the shop area.

Because welding and cutting are commonly done
in the machine shop, the machine-shop area should
be located away from places where flammable
materials are kept. Often, the machine-shop area
and the tire-work ared@ can be in the same stall.

Lubrication and Preventive Maintenance Area

Safety checks, lubrication, and other preventive
maintenance activities make up a large part of the
services performed in a maintenance and repair
shop. Most work of this type is best done with the
veliicle up on a hoist. Having a mechanic use a
creeper to perform under-chassis inspection and
maintenance work is no longer done.

The lubrication and inspection work area should
be set up o that the mechanic does not have to
make any unnecessary steps and so that the neces-
sary-tools will be readily available. This can be
accomplished by providing overhead reels for the
hoses and cables that furnish grease, oil, water, air,
lights, and electric power. A workbench with a parts
-washer should be provided in the lubrication area.
The workbench shelves and drawers should contain
spare tools, blocks, paint, and numerous miscel-
laneous items. Bulk lubricants should be stored in a
suitable area outside the shop. Transfer of lubri-
cant is made easier and housekeeping is improved if
lubricant drums are equipped with pumps.
be given to locating the hoist in tlje center bay.
This location of. the hoist will provide aceess to
each side of the school bus for removal of wheels,
axles, and heavier components such as the engine,
which may require a fork lift for removal.

Work Stalls and Work Countérs
If the operation can justify having a mainte-
nance and repair facility, the number of school

buses in the fleet will determine how extensive
each service area ‘must be, At least two working
stalls will be needed for a fleet of ten or more
vehicles. Work counters located at the end of each
stall -are of great assistance to the mechanics in
perforniing their daily jobs, and the storage space
under the counters will encourage good house-
keeping habits.

Parts Room )

Every ‘maintenance and repair facility for main-
taining a fleet of school buses must have an area
for parts and supplies. The parts room should be
planned and laid out so that a systematic method
of parts storage can be used. Parts will be easy to,
find if they are &tored in a systematic and orderly
but also simplifies the task of taking parts inven-
tory. An inventory-control system, such as a card
file, should be set up, and a supply book listing.all
parts should be maintained for ready reference.
The card file and the supply book should be kept
current. _

The following points should be considered in
determining the quantities of parts and supplies to
be kept on hand: ’

1. Ability of vendors to supply parts on demand

2. Geographic location of the maintenance and

repair shop (nearness to vendors) |

3. Number of spare school buses in the fleet

4. Amount of capital outlay available for parts

5. Cost advantage of large purchases of fast-

moving parts, such as tires and batteries

6. Amount of inventory control desired

Control of the parts inventory is essential, and a
decision must be made regarding the amount of
money that will be spent for inventory control.
Obviously, a parts room that contains only a few
thousand dollars worth of parts does not warrant a
full-time parts employee. A continuous review of
the parts system should helprto determine the need
for a fuli-time or part-time employee.

The availability of parts has a direct bearing on
the number of spare buses that will be needed in a
fleet. If parts are readily available from a nearby
vendor or from the fleet operator’s supply room,
repair jobs can be accomplished without delay; and
downtime for the vehicles will therefore be
reduced.

40
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Bulky Paris Storage - v

A 'need exists in all maintenance and repair
facilities for the storage of bulky items, such as tail
pipes, mufflers, air-system parts, and extra seats.
Provision should be made in the shop area or

. warehouse for correct storage and control of these

items.
Wash Rack

not only to present a good appearance but also to |

maintain visibility for the driver and the passen-
gers, to preserve the legibility of vehicle markings

and the function of lights and reflectors, and to
facilitate inspections. i

Provision should be made for washing the

. vehicles on a regularly scheduled basis. The capital

Q

RIC

investment will be low if the vehicles are washed
by hand. However, washing a 35-foot bus by hand
takes about 30 midutes, so the annual labor cost
for hand-washing a large fleet can be significant.
Depending on a number of factors, a washing

machine for cleaning school buses might be feasi-
ble. The number of buses in the fleet and the
number of years the washing machine will be
operational are important factors in making the
decision to purchase a washer. The public relations

~value of a clean fleet is also an important consider-

ation.
A wash rack with a hoist will probably be one of
the most often used facilities in the shop. A steam

vehicle must be cleaned so that oil leaks and other

problems can be seen readily during visual inspec-

tions.

Discard Area

One or more wooden bins, constructed so they

can be moved by a fork lift, should be provided in

the shop to encourage good housekeeping. The

discarded materials collected in the bins may be

sold to scrap dealers. (
Discarded parts and junk should not be allowed
to accumulate in the shop. Such an accumulation
reflects on the housékeeping of the facility, creates
a fire hazard, interferes with the work -flow, and
creates a potential source of injury to the shop
personnel.

Fuel Storage Area

The tanks in the fuel storage area should be large

enough to provide the advantages of large fuel

Aruitoxt provided by Eic:

€
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“drops and the price breaks that usually accompany

them. However, diesel fuel should not be kept in
storage tanks for long periods of time, because
prolonged storage has an adverse effect on diesel
fuel. ’

[tems to be considered in planning a fueling area
are ease of access to the pumps; ability to fuel
more thun one vehicle at a time; speed of the
pumps; . provision for oil, water, air, cleaning
materials, and a trash receptacle; and correct
lighting if the area is to be used at night. A
concrete pad makes the best type of parking
surface for fueling purposes. Other types of road
material are deteriorated by fuel spillage.

Some type of control should be adopted for
accountability of the fuel supply—for example, an
assigned-key system, a ticket-punching system, or a
fuel log.

Oil Storage

If the size of the school bus fleet warrants this,
large tanks should be installed for engine-oil
storage, since a considerable saving can be made by
purchasing oil in large quantities. However, oper-
ators of small fleets may have to buy oil by the

- barrel, but they can offset this price disadvantage

to some extent by purchasing a year’s supply of oil
at a time on a competitive-bid basis.

Used oil can be resold, especially in large.
quantities. It should be stored in a tank large

used-oil buyer.

: Driver and Mechanic Rest Area

A rest area for lunch and other break periods
should be provided for bus drivers and the mainte-
nance personnel. The rest area should be furnished
with an adequate number of tables, chairs, and
lockers, and it should not be located within the
maintenance and repair aréa, To save the drivers
from injury and prevent distraction of the mechans
ics, drivers should not be allowed iif the
nance and repair area, '

Selection and Training of Mechanics

When a mechanic is selected for the maintenance
and repair area, careful consideration should be
given to the level of work the mechanic will be
required to perform. A journeylevel mechanic can
be expected to perform, with minimum. super-
vision, all the general tasks required in a mainte-
nance and repair facility. However, specialized
repairs may require a mechanic "with specialized
training. <A common mistake made by some super-

i
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visors is to place -a mechanic with limited experi-
"ence on a job that is beyond the mechanic’s
capabilities, Also, a mechanic should not be hired
until an appropriate place has been provided for
the mechanic to work. A stall or other suitable.
‘work space should always be available for every
mechanic.

" Number of Mechanics Required

In most fleets that have ten or more school
buses, at'least one full-time mechanic will be
required. In general, one journeylevel mechanic can
adequately maintain up to 15 large school buses
that are running normal mileage. Smaller equip-
ment (24-passenger to 66-passenger buses) can
usually pe maintained with a ratio of one mechanic
to 20 %uses. Small, van-type vehicles that are

- running normal mileage can usually be maintained
with a ratio of one mechanic to 25 vehicles.
Increases in mileage will proportionately increase
the requirement for mechanics.

As the school bus fleet size increases, the need
will _increase for such additional personnel as
helpers, tire servicers, parts persons, bus washers,
utility personnel, and maintenance supervisors.

Inservice Training of Mechanics

Although mechanics new to the organization
may be experienced journeylevel mechanics, they
are not likely t& be familiar with the laws and
regulations relating to the inspection and mainte-
nance of vehicles used for pupil transportation.
Also, they may be unfamiliar with the specific
mechanical features of the biuses. Therefore, all
mechanics hired for the maintepance and repair
facifty must have training in the special field of
school bus maintenance. This training will enable
the mechanics to undertake new responsibility and
expand their experience.
Training to iNcrease the efficiency of the mainte-
nance and repair staff may be accomplished in
several ways. Schools operated by the equipment
manufacturers are one training resource, and adult-
education classes are another. Alsa, the fleet
operator -must participate in training by holding
inservice training classes. Inservice training is often
neglected, but thie operator who makes a con-
scientious effort to provide such training will be
rewarded with fewer breakdowns, better-maintained
equipment, and lower costs.

Maintenance supervisors usually have  high
mechanical.ability, but they may require ffaining
in management techniques. The operator should

ingibl;égram. t _
Service Truck

. Fleets operating ten or more buses may find

having a service truck very helpful. A light panel
truck, equipped with hand tools, small parts, and
supplies may be most useful. Mechanics may use
such a truck in making emergency repairs to buses
that have broken down on the road.

Since most school buses do not carry spare tires,
tire trouble enroute is a common type of problem
that can be solved with the service truck. The
service truck can also be used to obtain parts and
supplies from local vendors. In some areas of the
state where county school systems are widely
dispersed, school bus fleet operators may find
advantageous having a complete service shop on
wheels. This will allow the mechanic to go with all
of his or her tools, parts, and supplies to the various
locations where buses are garaged. In more com-
pact areas the preferred method is to bring the bus
to the maintenance and repair facility for attention
rather than have the mechanic spend time traveling
to the bus.

Normally, wreckers or tow trucks are not
recommended as necessary equipment in a school
bud\ fleet. Because they are needed only on rare
occdgjons, tow trucks or wreckers are usually more
economical to rent than to own. In most instances
where a damaged or malfunctioning bus cannot be
driven back to the repair facility, a mechanic using
the service truck can restore the vehicle to operat-
ing condition in a relatively short time. Also, if a
vehicle should become stuck in the mud or snow,
another bus driven by a mechanic may be used for
towing; but this should be considered only as an
emergency procedure. Drivers should not try on
their own initiative to extricate another bus with-
out authority from the fleet-maintenance super-
intendent. :

Useful Publications

The most complete publication available as an
aid to the school bus repair and maintenance
program is the chassis manufacturer’s maintenance
and inspection manual. The body manufacturer
also will have available a complete: manual on body
components, maintenance, and inspection. These
manuals are available free, or at moderate cost,
from the manufacturers through their distributors.

Several other publications that can be valuable
aids in a school bus maintenance program are listed
in the Selected References section of this guide.

o
o
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‘Selected References o

Laws and Regulations -
1 California Administrative Code, Title 13, Motor Vehicles, which contains
* Subchapter 6.5 of Chapter 2, Motor Carrier Safety, may be purchased from
“the. State of California, Documents Section, PD Box 20191, Sacramento, A
CA 95820. s
2. The California School Bus Driver and Carrier Handbook will be available
from any field office of the California Highway Patrol after Septemiber,
1978. ‘ .
‘3. State of California Vehicle Code (current edition). For sale at all offic;es of 7
" the Department of Motor Vehicles.
4. Vehicle Equipment Inspection Guide (HPG. 83.2). Avallable from the .
California Highway Patrol, Office Services Section, P.O. Box 8§98,

Sacramento, CA 95804. !

Periodicals
1. Commercial Car Journal. Published by Chilton Co., Chestnut and 56th St.,

Philadelphia, Pa. . -
. Fleet Owner’ Published by MLGTEW*HJII Publishing Co., 330 West 42nd St.,

.New York, N.Y.
3. School Bus Fleet. P'ubllshed by Bobit Publishing Co., 1155 Waukegan Rd.,

Glenview, Ill.

. \H:»Jl\

Reports :
1. National Minimum Standards for School.Buses. National Commission on
Safety Education, 1201 Sixteenth St. NW, Washington, D.C.
2. National School Bus Report. National School Transportation Association,
P.0. Box 324. Fairfax, Va. .



6 L _ .

Publications Apailable from the Department of Education

School Bus and School Pupil Activity Bus Inspection and Maintenance Guide is one of
approximately 400 publications which are available from the California State Department of
Education. Publications of interest to thé users of this document are the following:

= =4

_ Administration of Public School Transportation (1972) A $1.25
” _Administration of the School District Budget (1975) (includes 1977 supplement) 1.75
Administration of the School District Risk Management Program (1977) 2.50
: Attendance and Enrollment Accounting in California Public Schools (1977) 2.80
- Bicycle Rules of the Road in California (1977) ‘ 1.50
Culifornia Guide to Traffic Safety Education (1976) 3.50
California Public Schools Selected Statistics, 1976-77 (1978) .65
California School Accounting Manual (1976) (includes 1977 amendments) 1.65 ,
California Teachers Salaries and Salary Schedules, 1977-78 (1978) 10.00 "
Curren{ Trends in Costs for School Districts (1977) - - . - .65
District Paid Insurance Programs in California School Districts, 1977-78 (1978) 2.50
Liability Insurance in California Public Schools (1978) ' 2.00
Manual para Conductores de Vehiculos para Trabajadores Agricolas (1977) .65
Manual of First Aid Practices for School Bus Drivers (1972) ’ 90
Site Management (1977) . ' 1.50 :
Work Permit Handbook for California Public Schools (1976) 1.50 - o F

Note: The list prices include charges for mailing and handling. Purchasers in California
should add sales tax. Checks should be made payable to thé California State Department of
Education. Only purchase orders from government agencies in California will be accepted
without a remittance; special agency invoices or voucher forms received without a
remittance will not be accepted. All sales are final. ’

Orders for publications should be sent to:

Publications Sales

California State Department of Education
P.O. Box 271

Sacramento, CA 95802

Persons wanting to purchase Department of Education publications in person in
Sacramento may do so at the cashier’'s window, mezzaning, Downtown Plaza Building, 515
L Street, weekdays between 7:30 a.m. and 4:45 p.m. (Public parking is available beneath
the building.) ‘ '

Telephone inquiries should be made to 916-445-1260 or 916-445-3497.

A complete list of publications available from the Department may be obtained by
_writing to the address listed above. ‘ '
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