
SPECIFICATIONS 
STATE OF TEXAS 

SCHOOL BUSES 

NO. 070 - B - 88 

1988 
EFFECTIVE 

JANUARY 1, 1988 

PREPARED JOINTLY 
BY 

STATE PURCHASING AND GENERAL SERVICES COMMISSION 

TEXAS EDUCATION AGENCY 

DEPARTMENT OF PUBLIC SAFETY 



110. 070--&-88. l!J88 

.,_..,_ 
ACCESSORIES •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , •• , ••••••••••.••••• , •• , •• , ••••••••• 30,58 
AIR BRAICES ••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 65 
AIR CONDITIONING •••••••••••••.••••••••••••••••••••••••••.•••••••••••• , ••••• o ••.•••••••••••• o •••••••• o11,12,14,88 
AIR FIL'l'ER Cc:LEANER ••••••••••••••.•••••••••• o •••••••••••••••••• o •• o. o •••••••••••••••••••••• o ••••• o ••••••••• 35,67 
AISLE WID'l1J •••••••••••••••.••••••••••• 0 ••••••••••••••••••••••••••••••••••••••••••••••••• 0 ••••• 0 ••• 1 7 I 27 I 41, 56, 86 
ALTPNA'l'QR •••••••••••••••••••••••••••••••• , ••••• , ••• , •••••••••••••• o •• o •• o ••• , • , ••• , •• , •••••••••••••• 11,12 1 35, 68 
AMH£TER ••••••••••••••••••••••••••••• o ••••••••• o •• o ••••••••••• o ••••••••••••••••••••••••••••••••••••••••••••• 36,69 
APPLICABLE SPECIP'ICATIORS, ST~ •••••••••••••••• o •••••••••••••••••• o •••••••••••••••••••••••• o •• o •••••• , •• 2-3 
A1J'l'OMA't'IC TRANSMISSION ••• o ••• , ••••••.•••••••• , ••• , • , , •••••••••••••• , •• , , • , , •• , •• , •• , ••• , ••••• , ••• , • , , •• , ••• 35,67 
AXLES AND AXLE RATI:OS •••••••••••••••••••••••••••••••••••••••••••••••• o •••• , •••••• , •••••••••••••••• o ••• o ••• o 33, 64 
AUXILI.ARY HEATER ••••••••••••••••••••••••••••••• ,, •• , •• o •• , •••••••••••• , •• ,.,,,., •• ,, •• , •• , ••• , ••••••••••••• 30 ,60 
AlfARDS •••••• - •••••••••••••••••••••••••••••••••••••••••••••••••••• - •• 0 ••••• 0 •••••••••••••••••••••••••••••••••••• 5 

BACIOJP Jls.l.,I,.RM •••••••••••••••••• , ••••••• , •••••••••••••••••••••••• o •• , •• o ••••••••••••••••••••••••••••••••••••• 30,58 
BACKUP LAMPS •••••••••••• , •• •o ••••••••••••••••••••• , •••••• ,,. o,. •o •••••••••••••••••• ,,. ,, •••• o •••••••••• , o •• 18,44 
BARRIERS ••••••••••••••••••••••••• o •••••••••••••••••• o •• o ••••••••••••••• o •••••••• o •••••••••••••••••••••••••• 29 ,58 
BATTERY ••••••••••••••••••••••••••••••••••••• o •• , •••••••• , •••••••••••••••••••••••••••••• ,,, •• , •••••••••••••• 35,68 
2A'r'!'ERY 1 MOUNTING AND cotiPAR'l'MEII'l' •••••••• ,,. ,, ••••••••••••••••••••••••••••••••• , •••••••••••••••••••••••• 35,52,69 
BELT, SEAT •••• ,, •••••••••••••••••••••••• ,.,, ••••••••••• , •••••• ,.,.,.,, ••••••••••• , •• o •• , •• , o •• , o •• 28,57-58 1 62,86 
BODY SIZES •••••••••••••••••••••••••••••••••••••••••••••••••••• o •••••••••••••••••••••••••••• o ••••••••••••• 1,17,41 
BODY SPECIFICATIONS ••••••••.••••••••••••••••• , •••••••• , •••••••• , ••••••••••••••••••••••••• ,, •••••••••• 17-32,41-63 
BOLTS, COWL •••••••••••••••••••••••••••••••••• , •••••••••••••••••••••••••••••••••• , ••••••••• o ••••••••••••• o •• o •• 48 
BOLTS, SEAT ••.••••••••••••••••.••••••.••••••••••••••••••••••••••••••• o •••••• , •••••••••••••••••••••••••••••• 27,56 
BOLTS, U •••••••••••••••••••••••.•••.•••••••••••••••• , •••••.•••••••• o ••• , ••••••••••• , ••• , ••• , ••••••••• , ••••• 22 ,48 
BOWS, ROOF ••••• o •••••••••••••••••••••••••••••• , , •• , •• , ••••••••••• , •• , , • , , •••• , , ••••••••••••••••• , ••••••• 23,49-50 
BRACKETS, MIRROR •••••••••••••••.••••••••••••••••.••••• , •••••••••••• o ••••••••••••••••••••••••••••••••• 3G-31,61-62 
~. AIR AND IJYDRAULIC •.••••••••••••••.•• , ••••••••••••••••••••• , •••••••••••• o ••••••••• , ••• , ••• , •••••• 12,33,65 
BUMPER FRONT ••••••••••••••••••••••••••••••••••••••••••• , ••••••••••••••••••••••••• , •••••• , ••••••••••••••• 21,33, 64 
BUMPER REAR •••••••••••••••••••••••••••• o •••••••••••••••••••••••••••• , •• , ••••••••• ,, ••••• o ••• o •••••••• 17 1 21,33,41 
BUZZER, EMERGENCY [)(X)R ••••••••••••••••••••••••••••• o •••••••••••••••.••.•••.••••• o •••••••••••••••••••••••••. 25,53 

CAPACITY, PASSENGER •.•••••••••••••••••.•••••••••••••••••••••••• , ••••••.•••••••••.•• , •• , •••••• o1,4,17 ,37-41 1 70-83 
CAULI(ING ••••••••••.•••.••.•••.••••••••••••••••.•••••••••.••••••••.••••••••••••••••••••••••••••• 0 ••••••••••• 23 I 49 
CEILING ••••••••••••••••••••••••••••.•• , •••••• , ••••••••••••••.•••••• , •• , •• , , •••••••• , ••• , ••• o •• , •••• , .17, 27, 41,55 
CERTIFICATES OF ORIGIN .•••.•.••••••••••••••••••.•• , •• , ••••••••••• o •••••• , •• o •••••••••••••••• , •• , , , • , , •• , ••••• 4, 7 
CERTIFICATION AND COMPLIANCE ••••••..•• , ••••••••••••••••••.••.•••••• , • , , •• , •••••••••••••••• o ••• , , • , ••••••••••••• 4 
OIASSIS COWL A'l"l'ACIMENT' ••••••••••••••••••• ,., o •• , •••••••••••• , •••••••• o, ••••• , ••••••••• , •• ,, •• , ••••••••••••••• 48 
OIASSIS SPECIFICATIONS •••••••••••••••••.•••••••••••• , ••.•••••••••••••• , ••••••••• , ••••.••••••••• o ••• , .33-36,64-69 
CLEARANCE LAMPS •••••••••••••••••••••••••••••••• , ••••••••••••••• , •• , •••••••• o ••• , •••••••••••••• , •• , ••• , •••••••• 44 
CL\11'CH •••••••••••••••••••••••••••••••••••• , •• , ••••••••••••••••••••• , •• ,, •••• ,,.,, •• , ••• , •• ,, •••• , ••••• , ••• , ••• 68 
COLORS, BUMPERS, CHASSIS, WHEELS •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 21,33,64 
COLORS, EXTERIOR ••.••••••••••.••..••••••.•••••••••••••••••..•••••.•••••••••••• , ••••• , •••••••••••••••• 21,33,4S-47 
COlORS, INTERIOR ••••.••••••.•••.••.••••••••••••••••••••••••••••••••••• o ••••• o .•••••••••••• o •••••••••••••••• 21,46 
COlORS, L£T'I'tRING ••••••••••••••••••••.••••••••• , •••••••••••••••••••••••••••• , ••••• , •• , ••• , •••••••••••••• 21,46-47 
COlORS, EXTERIOR REARVIEW MIRRORS ••••••••••••••••••••.• •o •••••••••••••••••• o ••••••••••• , ••••••••••••••••••• 31,62 
COlORS, RUB RAILS ••.•.••••••••••.••••.•..••.••.•••••••••.••.••.••••••••••••.••.•••••••••••••••••••••••••••• 21,4'7 
COWRS, TRIM ••.•••.•.•••.•••.••.••••••.••••••.••.•••••••••••••••••••••••••••.•••••••••••••••••••••••••••••• 21,47 
COKPAR'I'MENT, BATTERY JIIJUNTING •••••••••••••••••••••••••••••••••• , ••••••••••••••••• , ••••••••••••••••••••••••• 35 1 52 
COMPLIANCE .•••.•.•••.•••.••..••..••.••.••••••.••••••••••••.•••••••••••• , •••••.••.•••••••••••••••••••••••••••• 4-5 
COKPONENTS, MAJOR ••••••••••••••••••••••••••••••••••••.•••••••••••••••• , ••••••••••••••••••• , ••• , ••• , ••••••••••• 94 
CONSTRUCl'ION •••••••.••••••••.••..•••.••••••••••••••••••.•••••.••• , •••• , , • o ••• , ••••• , ••••••••••••••••• 22-30,47-58 
COOLING SYSTEM ••••.•••.•..••...••.•••••• , ••••••.••••••.•••••.•••••••• ,, ••••••••••••••••••• ,, •• , o ••••••••••• 35,67 
CUSHION, SEAT •.•••••••••••••••..•••.•••.••.••••••••••.•••••.••• , ••••• o •••••••••.••.•••.••••••• o •••••• 27-28,56-57 

DEFEC"riVE MATERIAL •••••• ,, •• , ••• , •••••.......•..•.•••••••••••••••••• o ••• , •••••••••••••••• o ••••••••••• • ••• • •• • • .6 
DEFINITIONS .•..•••••.•••.••••••••••.••••••••.•.••••••••••••.•• o ••••••••••••••••••••• , ••••••• o •••••••••••••••• 1-2 
DEFROSTERS ••••••••••••••••••••••••••••••••••••••••••••••• , •••••••••••••••••••••••••••••••••• , •••••••••••••• 30, 58 
DELIVERY •••••••••••••••••••••••••••••••••••••••••••••• , ••••••••••• , •••••• , •••••••••••••••• o ••• , •••••••••••••••• 5 
DIESEL ENGINE ••••••..••..•..••.••••••••••.••••••••.•••••••••.••••••••••••••••••••••••• 11-12,15,34,37-40,66, 70-83 
DIP'P'EJlENTIAL, r«::N-SPIN •.•••.•••••••••.••..•••••••••••••••••.••..•••••••••••.••••••••••••••••••••••••••••••• 12,14 
IXX>R BUZZER ••••••••••••.•••.••..•.••••.•.•••••••••• o •• o •••••.••••••••••••••• , •••••• , •••••••••• , •••.•••••••• 25,53 

i 



PAGE RO. 

DOOR HINGES ....•.••.••.••••••••.••••.••..••••.••••••.•.••••••••••••••••••..•••••••••••.•••••• , ••..•.• 22,25, 53-54 

DOORS •••••• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • ••••••••••••••••• , ••••••••••• 22,24-26, 42, 47,48,5 2-54, 84 
DRAIN HOLES, RUB RAIL ••••••••••••••••••••••••••••••••••....•.••••••••••••••••.••••••••••••••••••••••••••••• 24,52 
DRAWINGS (CERTIFICATION " COMPLIANCE) ••••••••••••••••••••.••...••.••••••••••••• ,., ••••••••••••••••••••••••••• 4-5 
DRIVER'S SEAT •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , •••••• 28-29,58 
DRIVE SHAP'T GUl\RDS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , ••••••••• 35,68 

ELECTRICAL SYSTEM ••..•••...•.••••••••••••••••.••••••••••••..•••..•..•••••••••••••• , •••.•••••••••••••• 35-36,68-69 
EMERGENCY IX>OR ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 25, 53-54 
EMERGENCY DOOR, GLASS •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 26,54 
ENGINES .••.••••••••••••••••••••••••.••••••••••••••••••••.••••••••.•••••••••••••••••••••••••••••••• 11, 12,34, 65-67 
ENTRANCE (SERVICE) DOOR ..•...•......•.....•••••.••....•••••••••••••••••••...•••••••••••••••••••••••.•••• 24,52-53 
EQUIPMENT, OPTIONAL •.••••..•••••••••••••••••••••••••••••••••••......••••••••••••••••••••••••••••••••••••••• 11-15 
EXHAUST PIPE EXTENSION ••••••••.•• , •••.•.••••••••••••••••••••••••••••••••..•••••••••••••••••••••• , •.•••••• , •.•. 49 
EXHAUST SYSTEM ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 35,67 
EXTERIOR ~S, LIGHTING ••••••••••••••••••••••••••••••••••••••.•.•••••••••••••••••••••••....••••.•••• 17-20,41-45 
EXTERIOR PANELS ••....•....••••••••••••••••••••••••••••••••••••••••••••• , •••.• , ••..••••••••••••••••••.•••••• 23,50 

FENDERS, FRONT •••••••••••••••••••••••••••••••••••••••••••.•.•••..••••••••••••••••••••••••.....••••••• 21-22,47-48 
FIGURE 1 .•.••••••••••••.•••••••••••••••••••••••••••••••••......•..••••••••••••••••••••••••..•.••••••••••••••.. 19 
FIGURE 2 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 20 
FIGURE 3 •.................•••.•.••••••••••••••••••.•.•.....•..•••••••••••••••••••••••••...••••••••••••••••••.• 42 
FIGURE 4 ••..•.•...•••.••••••••••••••••••••••••••••••••• , ••••••••••••••••••••••••••••••••••••.••••••••••••••••• 43 
FIGURE 5 ..................•..........•...•..•......................••••.....••..••••.•.•••.. , .••.......•...... 59 
FILTER, AIR (CLEANER) •••••••••••••••••••••••••••••••••.•••..••••.••••••..••••••••••••••••••••••••.•...•••.. 35,67 
FILTER, FUEL ..••.....•••.••••••••••••••••••••••••.•.••.•...•..•••.••••••••••••••••••••••••.••. , •••••••••••..•• 67 
FILTER, OIL ..•.•••...•....••••••••••••..•.••••••••••••••.••••••••••••••••••••••..•••••••••••••••••••••••••• 35,67 
FINISH .....•...•••••••••••••••••••••••••••••••••••••••••••.•.••••••••••••••••••••••••••• ,.,,,,,,, •••••••••• 21,46 
FIRE EXTINGUISHER •••••••••••••••••••• , •••••• , ••••• , •••••••••••••••••••••••••••• , ••••••••••••••••••••••••••• 30,58 
FIRST AID KIT •••••••••••••••••••••••••••••••••••••••••••••••.••.......•..•••••••••••••••••••••••••••• , ••••• 30,60 
FLASHING SIGNALS ...•.•..••••••.••••.•. , •••.•..••.••••••••.••••••••••••••••••••••••••••••••••••••••••• 17-20 1 41-45 
FLOOR COVERINGS •...•.•••••••. , •••••••••••••••••••••••••••...•....•.•••••••••••••••••••••••••••••••.•...• 27,55-56 
FLOOR MOLDING •.•••••••••••••••••••••••••••••••••••••••••••.••..........•...•.••••.••••••••••••••••••••••••• 27,56 
FLOOR PANELS ••••.•..•......•••.••••............•..•••••....••••••••••.•••••.•..•••••.•.••..••••••••••••••.. 27,55 
FLOOR SYSTEM ••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 27,55-56 
FORWARD CONTROL, DEFINITION ••••••••••••••••••••••••••••••••••.............•..•..•....•••••••••••••••••••••.•••• 1 
FRAME, BODY •••••••..••••••••••••••••••••••••••••••••••••.••••••••••••••.•••••••••••••••••••••••••••••••• 23,49-50 
FRAME, CHASSIS •••••..••.•••••••••••••••.•.••..•••••••••••.•••.•................•••...•••••••••••••••••••••• 33,64 
FRAME, SEAT •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 27,56 
FUEL FILTER .............••.......•••••.•...•.....•....................•.••••••••••...••••...•.••.•.•.•.•..•••• 67 
FUEL TANK ••••••••••••••..••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••• 33,64 
FUEL TJ\NK, FILLER NECK COVER ••.••• , .••..•...•.•.• ,., ...•••.••.•••••••••••••••••••••..••••.•••• ,, ••••.• , ••.• 49-50 
FUEL TANK, INCREASED CAPACITY •.•.•••.•....•..••••..•.••••..•.•..••.••••.•••••••.•....••.•••••••••• 11,12,14,33,64 

GAUGES, INSTRUMENT PANEL •••••.••••••••••••••••••.••••••••.•••.•••.••••••••••••••••••••••••••••••••••••••••• 36,69 
GENERAL INFORMATION, REQUIREMENTS ••••••••.•..•••••.••••••••••..•.••••••••••.•.•..•••••••.•••.• , •.••••• , •••••• 1-8 
GLASS, EMERGENCY DOOR .•••••••••••••••.•••......•.•••..•••••••.•.••••••••••••••••••••.••••.••••• , ••••• 25,26,53,54 
GLASS, SERVICE I)(X)ft .•••••••••••.•••••••••••••••••••••.••.•..••••.••••••••••••••••••••••••••••••••••••••• 26, 52,54 
GLASS, WINDOW ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 26,54-55 
GLASS, WINDSHIELD ..............•••.....•....••.••........................•.•••••.•••••••••••••••••••••••••• 26,54 
GOVERNOR, ENGINE SPEED ...•...•••••.•.•.••......•.••••.•...••.•...•.••.......•.....•••....•••...••.•.•......... 67 
GROSS VEHICLE WEIGHT RATING ••••••••••••••.••••••••••••••••••••••••••••••••.•.•••••••••••••••••••••••••• 3-4,37,70 
GUARD, DRIVE SHAI"T ......•.••••.••••.••...•...•••••••••••••.•••.............•..•.•••••••••.••••••••••••••..• 35,68 

HANDRAILS ..•.......••.......•......................................•..••••.. , ••••••.••....•••...••••• 24,29, 53,58 
HANDICAP SYMBOLS •••••••.•.••••••••••••••••••.••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••• 87 
HANDLE, EMERGENCY DOOR ....••••••••••••••..•••••.••••.•..•.•.•...........••.......••.•...•••••••••........•• 25, 53 
HAZARD WARNING SIGNALS ••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••• 18,36,45 
HEI.D LAMPS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••...•..••••••••••••••••••••••••• 22,36,48,69 
HEATER HOSE ••...•••••••••••••••••••••••••••••••••••••••••••••••••••••.•...•..••..•••••••••••••••••••••••••• 30,60 
HEATERS, AUXILIARY (REAR) .•..••.••••...•..........•••.....•.•...•.•••••.•..•••••••••.•.••.•.•••••• 11,12,14,30,60 
HEATERS, STANDARD •••••••••••••••••••••••••••••••••••.•••••••••..•••••••.•.••••••••••••••••••••••••••••••••• 30,60 
HEATER VALVES ....•.........••.....••.............•••.•••...••••.•.••••..•••••.••••.•.•••••••.••••••.••.•• , .30,60 
HINGES, DOOR ••••..••••••••••••••••••••••••••••••••••••••••••••.•••••.•.•••••••••••••••••••••••••••••• 22,25,53-54 
HOLDER, LICENSE PLATE •...•.••..•••••••••.•.•.•••••••...•..•••.•...•..•.•••..••...••.••••.•••••••••••••••••• 18,46 
HORNS •..•..•.••......••••••.••••••••••••••••••••••••.••...•.....•.•.••...•....•••••.••••••••••••••••••••••• 36,69 
HOSE, HEATER ............•.•••..•....•••............•..•......•......•...•.••••••••••.••••.•.•.••.•.•••••••• 30,60 
HUBODOMETER ..........••......•......•......•......•.•••. , ..•. , .........•.•..•.....•...•••....•••.•••..••... 34,65 
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INSPECTION ••••••••.•••••...••••••••••••• • .•••••.•••••••••.••••••••••••••••••..•••••••••.•.•••••••••••••..•••••. 5 
INSTRUCTIONS FOR ORDERING •••••••••••••••••.••••.••••••••• ,, ••• , •.•• ,., ••••• , •..••••••• , •••..•••••••••••• ,, •• 9-15 
INSTRUMENTS AND INSTRUMENT PANEL ••••••••••••••••••.••••••••••.•••..••••••••••••...••••••••••..•••••••.••••• 36,69 
INSULATION, INSULATING .••..•••••••...••••••••••••••••••••••••••••••••••••.•••••••••..•••••••••••••.••••• 21,47,88 
INTERIOR LAPIPS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 18, 44 
INTERIOR PANELS •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 27 ,55 

KNEE SPACE •••..•••••.••••••.••••••..••••••••••••..••••..••••••••.•••••••••..••••••••••.•••.•••• 11,12,14,17,41,56 

LAMPS, BACKUP •••••••••••••••••••••• , ••••••••••••••••••••••••••••••••••• , ••• , ••••• , ••••••••••••••••••••••••• 18, 44 
LAMPS, CLEARANCE •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 44 
LAMPS, HEAD ••••••••••••••• , ••••••• , ••••••••••••••••••••••••••••••••••••••••••• , ••••••• , •• ,, •••••••••• 22 ,36 ,48 ,69 
LAMPS, INTERIOR •••••••••••••••••••••••••••••••••••••••••••.••••••••••••• , •••••• ,,, ••••• , ••••••••••••••••••• 18,44 
LAMPS, LICENSE PLATE ••.•.•••••.•••••••.•••••••••••••••••.••••.••••••.••••.•••••••• , ••••• , •••••••••••••••••• 18, 46 
LAMPS, SIDE-MARJ(ER •••••••••••••••••••.•••••••••••••••••.••••••••••.•••• , •••• , •••••••••••••••• , , ••••• , ••••••••• 44 
LAMPS, SIGNALS AND WARNING DEVICES ••.••••••••••• , •••••.•••••••••••••••••••••••••• , ••••••••••••••••••. 17-20,41-45 
LAMPS, STEPWELL ••••••.••••••••••••••••••••••••••••••••..•••••••••••••••••••••.••••••••••••••••••••••••••••• 18, 44 
LAMPS, STOP •••••••••••••••••••••••••••••••••••••••••••••..••••••••••.•••••••••••••••••••••••••••••••••••••• 18 ,45 
LAMPS, TAIL ••••.••••••••••••• ,,, •••••••••••• , •••••••••••••••• , •••••••••••••••• , •••••••••••••••••••••••••••• 18,45 
LAMPS, TURN-SIGNAL •.••••••.••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••• , ••••••••••••.•. 18,45 
LATOf, EMERGENCY D:lOR •••••••••••••••••••••••••••••••••••••••••••••••••••• , ••••••••••••••••••••••••••••••••• 25,53 
LENGTH, OVERALL •••••••••••••••••• , ••••••••••••• , •••••••••••••••••••••••••••••••••••••••••••••••••• , ••••••••••• 41 
LET'l'ERING •••••••••••••••••••••••••••••••••••••••••••••••••••• , ••••••••••••••••••••••••••• , •••• , ••••••••• 21,46-47 
LICENSE PLATE HOLDER •••.•.••••••.••••••••••••••••••• , ••• , ••••• ,, •• , ••••••••••• , •••••••••• ,,,, •• , ••••• , •• , •• 18,46 
LICENSE PLATE LAMPS ••..••••..•••••..•••••••.••••••••••••••• , ••••••••• , .••••..••••••••••.••••••••• ,, •••••••• 18,46 
LICENSE TAGS AND PLATES •••.••••••.•••••.••••••..•••••••••••••• , ••••• ,, ••••••••• , ••••.••.•••.•••••••••••••• 5,9-10 
LIP"r, WHEELCHAIR., ••••••••••••••••••..••••••.•••••••••••••••••••••••••••••••.••••••••••••.••••••••••••••••• 84-87 
LITERATURE •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , •••••••••••••••••.••••••••••••. 4-5,87 
LONGITUDINAL FRAME MEMBERS, BODY ••.••••••.•••••.•..••••••••••••••••••••••••.•••••..•••••••••••••••••••••••• 23,49 
LOOM, WIRING ••••••••.•••••••..••••.••..••••.•••••..•••..•••••••••••••••••••••••••••••••••.••••••.••••••••••••• 45 
LUGGAGE RACK ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 12,14,60-61 
LOGOS •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 21 I 47 

MAJOR COMJ'ONENTS CHART ••••••••••••••••••••••••••••••••••••••••••••• , , ••••••••••••••••••••••••••••••••••••• , ••• 94 
MANUALS, SERVICE-SHOP ••••.•.••••••..•••••..••••..•••.•.••••..•••.••.••••••••••••••••••••••••••••••••••..•.••••• 9 
METAL THICKNESS REQUIREMENTS •••••.•.•••••••••••.•••••••••..•••...••••..•.••.••••••.••••.••.••••.•••••••••••••• 51 
MIRROR BRACKETS ••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••.••••••••••••••••••••••••• 30-31,61-62 
MIRROR, CROSSOVER ••••..•••••••.••••..•••••..••••.•.•••...••••..•••.. , •••..•••...•••••••••.••.•••••••••••••• 31,61 
MIRRORS- REARVIEW, EXTERIOR ••...••••••..•••••.••••.•••••.•••••..•••..••••.••••••.•••••••••••• ,, ••••• 3G-31,61-62 
MIRRORS - :REARVIEW, INTERIOR ...••••...•••••.•••••••••••.•••••.•••••••••.••••...•••••..•••••••••••• ,, •••• , •• 31,62 
MODESTY PANELS .••••...••.....•••••..••••••.••••.••••••••••••••••...•....••.•.••••••••••••••••••••••••••••••••• 29 
MOLDING, FLOOR COVERING •.•.••••..••••.••••••••• , ••• , ••••.•••••.•••••...•••...•••••••••••••••••••••••••••••• 27, 56 
MUD FLAPS AND BRACKETS ..••••••••••...•.••••...•••..•••..••••••••...•.•••..•••.•••••••••••••••••••••••••• 12 ,14, 62 

NAMEPLATE .•.••••..••..•••.•••••..••.••...••••.•.•••..•••..••.•••••••.•••••.••••••••••.•.••••.•..••••..•••• • • • •• 4 
NOTIFICATION •••••..•••••..••••....•.••..•.•••••.•••••.••••.••••.•.•••••••••••••••••••••.••••••••••••••.•.•••••. 5 
m.rrs, SEAT BOLT ••••••••••••••••••••••••••••••••••••••••••••••••• , •••.•••••••••••••••••••••••••••••••••••••• 27,56 

OIL FILTER •••••••.•••••..••.••.•••••.••.•••...••••.••.•.•......•••••..•••••••••• , ••••...•••...•••••••.••••• 35,67 
OPENINGS ..•••.•.•.••...•••••...••••...•••....•...•.••..••...•..•.....••..••••.• , •••••••••.••.•••.•.•.••.... 18, 46 
OPTIONAL EQUIPMENT ••••••••••••••••••••••••••••••••••••••••••• , ••••••••••••••••••••••••••••••••••••••••••••• 11-15 
ORDERING INFORMATION, •..•••••...•••.....••..••.•••..••••..••.•••.•• , ••.••.••....••••..•••....•••••.•.•••••.• 9-14 
ORDER, PROOOCI'ION (CHASSIS) ...•.••....•••....•••...••••..•.•..••.•..•••••.•....••••..•••...•••••••••••••••.•••• 4 
ORDER, WORK (BUS BODY) •..•..••.•.•...•••..••••...••..••.....••...••••..•••.•••••..•••••.•••••.••••••••..••••••• 4 

PADDING, SEAT ••.•..•......••.•.........••••...•••••..••...••....•... , .••..••....•••••.••.•.•.•••••.•. 27-29,56-58 
PAINTING, FINISH COAT ...••...•••••..••••..•.•••...••• ~· •••..••••...•.•..•••...•••...•••....••••••.•••••• 21,46-47 
PAINTING, LETTERING AND TRIM •...••••.••••••....••••.••••.••••..••••.••.••••••.•.•••.••.•••••.•.••••••••. 21,46-47 
PAINTING, UIGGAGE RACK ••••••.•••••••.•••••••••••••••.••••••••••••.••••••••••••••••••••••••••••••••••••••••• 60-61 
PAINTING, MIRROR BACKS ••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••• , •••••••••••••• 31,62 
PAINTING, PREPARATION AND CLEANING ..••••••.••.•..••....••.....•••..•.•..••••..••• ,, ••••••.•••••••••••••••.•••• 46 
PAINTING, PRIMER COAT •.....•••..•••.••••.•••••.••••.••••...••.•...••..•.••••••.••••••••••••••• ,, ••••••••••••.• 46 
PAINTING, RUB RAILS ..••••..••••••.•••••..••••.•..•••...•••...••....••....•••..••••••••••••••••••••••••••••. 21,47 
PAINTING, SEAT FRAME AND PEDESTALS •••.••••..•••••••••••..•••..•••••••••••••••••••••••.••••••••••••••••••••• 27,56 
PANELS, EXTERIOR •.•...•.•...••......••...•••••...••...•••..•••....•••..••••.••••..•••••••.•••••••••••••• , •• 23,50 
PANELS, FLOOR ••...••.....•.•.....•••...•••.•.••••...••••..•....•••....••..•••••••••••••.•••••.•••••••...••• 27,55 
PANELS, INTERIOR •.••....••••...••••..•••••...••••••••••• ,............................................... 27,55 
PASSENGER, CAPACITY, DEFINITION .•••...•••...••.•••••••..•••••.••••••••••..•••..•••••..••••...•••••••••••••••••• 9 
PEDESTALS • SEAT .••.....••••....•......•••...•••.••••••.•••..••••...•...•.•••..••••..•••••••••••••••••••••.• 27, 56 
PHYSICAL REQUIREMENTS TABLES ..•.•.....••••.•••••.•••••.••....•..........••••..• , •.•••••••••••••.•..•••.•..• 17,41 
POSTS, DOOR .•••••...••••...•••.•.••••••••••••..•••••..••.••••••.•••..•••••.•••••••••••••••••.•••.••••••• 23,47,SO 

iii 



POSTS, SIDE •..•.....•......................•••••.•.•••........•.•.... , .......•••..••.•....••...•.••..... 23,47,49 
POWER STEERING .•.••.•••••..••..•.•.•.• ••• •• •••••••· •••••.•..•..•••••••..... ,, •••.••.•••.•••••...••••••••... 33,64 
PRE-DELIVERY SERVICE •.••••.•. , •.••• , •....•.••••••••••. , •••.•.••••.••.•. , ...•.••••. , •• , • , ••••••••.••••••• , • , , ..• 5 
PRIMING •••••.•••••••••••••••..•..........•••••.••.••••....•••.•••••• ,., ••••••••••.••••••.•• ,.,, ••••• ,,., ...... 46 
PRODUC"riON ORDER - OIASSIS ••••• , ••••••••••••••• , ••••••••••••••••••••••••• , ••••• , , •••••••••••••••••• , ••••••••••• 4 

RACKS, LUGGAGE ••••••••••••••••••••••••••••••••••••• , ••••••••••••••••••• , ••••••••••••••••••••• , , , , , • , .12, 14,60-61 
RADIATOR •• , •••••.•...•..•..••••••••••••••••••••••••••.••• , • , •••••.•• , , , • , , , ••••••••.••••••••••• , , ....•••••• 35,67 
RAILS, RUB ••••••••• , ••• ,,, •• , ••••••••••••• ,.,, ••• ,.,.,.,., •• , ••••••••••••• ,, ••••••••••••••••••••••• , .23-24,50-52 
JU:ARVIEW MIRRORS ••••••••••••••••••••••••••••••••••••••••••• , •••••••• , •• , ••••••••••••••••••••••••••••• 30-31,61-62 
REFLECTORS ••••••••••••••••••••••••••••••••••••••••••••••••••••••• , , • , • , , , ••••••••••••••••••••• , • , •• , .19-20,42,45 
REQUIREMENTS, GENERAL, BOM' •• , •••••••• , , , ••••• , •• , •••••••••••••••••••••••• , , ••• , , , ••••••••••••••••• , ••••••• 1 7, 41 
REQUISITION, PREPMATIOR OF ••• , • , • , ••••• , ••••••••• , •••••••••••••••••••••••••••••• , ••••••••••• , •••••••••••••• 9-16 
RUB RAILS •••••••••••••••••••••••• , •••••••••••••••••••••••••••••• ,.,., •••••••••••• , ••••••• , •••••• ,.,, .23-24,50-52 

SOfOOL N1.ME LE'rl'ERIAG •••••••••••••••••••••••••• , •••••••••••••••••••••••• ,,,,,,,,., ••••• , ••••••••• , ••••• , • , .21,47 
SCOPE •• ,,,,, •• , •••••••• ,.,, •• , •• ,., •••• ,,.,,,,.,,,,,,,,,,,,,,,.,, ••• ,,.,,,., ••••••• ,,,,,,,.,,,,,.,,., •• ,,,,,., ,1 

SCREWS, SHEET METAL ••••••••••••••••••••••••••••••••••••••••• , •••••••• ,,,,,,,,,,,,, •••••••• ,.,, •• ,,,,,,, .22,48-49 
SEAT BA!tRIERS •• ,, ••••••••••• ,,, •••••••••• ,., •• ,,, •• ,,,,, •• , , , • , ••••••••• , ••• , • , , , , , , , , • , ••• , , , •• , •••••••••• 29,58 
SEAT BELTS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , ••• ,,.,,, ••••••••••••••• ,,, .28,57-58,62,86 
SEAT RETENTION SYTEM ••••••• , ••• , , , ••••••••••••• , •• , , • , , •• , , , , , •••••• , • , , • , ••••••••• , •••••• , , • , , , , , , , , , , , , • , 27, 56 
SEATS AND SEAT OJSHIORS •••••• , •••••••••••• , •••••••••••• , •••••••••••••••••••••••••••••••••• , • , , , , , , ,, .27-28,56-57 
SEMI-FORWARD COII'l'ROL, DEFINITION, , ••••••••• , •••• , ••• , ••• , , • , •••••••••••••••••••••••••••••••• , , , , , , , , , • , , • , , •••• 2 
SERVICE IXlOR ••••••••••••••••••• ,.,., •• ,, •• , ••• ,,.,.,.,., •••••••••••••••••••••••• , •••• , ••••••••• , , • , •••••••• 24,52 
SERVICE MANUALS, ••••••• , ••••••• , •••••••••••••••••• , ••••••••• , •••••• , •• , , , , , , , , • , , •••••••••••••••••••••• , •••• 9, 87 
SERVICE, PRE-DELrVERY •••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••• , , ••••• , ••••••••• , •••••••••• 5 
SHEET METAL SCREWS •••••••••••••••• , ••••••••••••••• , • , ••••••••••••••••••••••••••••••••••••••••••••• , ••••• 22, 48-49 
SHOCK ABSORBERS •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , ••••••••••••••••• , ••••••••••••••• 33 , 65 
SIDE MARKER LAMPS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 44 
SIDE POSTS •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 23,47,49 
SIGNALS •••••••••••••••••••••• ,.,., ••••••••••••••••••••••• , ••••••• , ••••••••••••••••••••••••• ,,.,., •••• 17-20,41-45 
SIZES, BODY ••••••••••••••••••••• ··············••••••·•·•·················· , ••••• , •••••• ••••••••••· ••••• •• 1,17,41 
SkiRT REINFORCEMENT ••••••••••• ,, •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , •••••••• 24,52 
SPACE, KNEE.,, ••• , ••• ,., •• , •••••••••••••••••••••••••••••••••••••••• , •• ,,,,,,,,,,,.,,., •• , ••• 11 ,12,14,17 ,28,41,56 
SPARE WHEEL OR RIM AND CAIUUti!:R.,, •••• ,,., •••• , •••••••••••••••••••••••••••••••••••••••• , •••• ,,,, •• 11,1l-14,33,65 
SPECIFICATIONS AND ST~ ••••• , •••••••••••••••••••••••••••••••••••••• ••••• •• , , , ••••••,, ••••••••••••• , ••••• 2-3 
SPRINGS, OIASSIS •••••••••••••••••••••••.••••••• ,,,., ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 33,65 
STEEL, TYPE 1 •••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , ••• 51 
STEERING •••••••••••••••••••••••••••••••••.••• , •••••••••••• , ••• , •••••••••••••••••••••••••••••• , ••••••••••••• 33,64 
STEERING, POWER ••••••••••.•••••••••••••••••••••••• , ••••••••••• , •••••••. , ••••••••••••••••••••••••••••••••••• 33, 64 
STEPS ••.•.••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••• , ••••••••••••••••••••••••••••••• 24,53 
STEPWELL LAMPS •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , ••••••• , • , , ••••• , ••• 18,44 
STIRRUP STEPS ••••..•...•.•••••......••.••.•••••••.•.............•..•••.•• , •..•.• ,,, .•.••• , ••••••••.• , ...•....• 62 
STOP LAMPS .•..••••...•..•• , ••••. , •.••••.••••••••••••••••••••..•.••••••• ,.,, •••••••••••••••••••••••••••••••• 18,45 
STRAINERS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 23,49-50 
SUN VISOR •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ,,,., ••••• ,., •• , ••• ,, •• , •• , .32,63 
SUSPENSION COHPONI:Nl'S ••••••.•••••••.••••..•.••.•.•••••• , •••••.•.•••••••••••••••••••••••••••••••••••••••• 33,64-65 
SWITClf, BUZZER ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ,,.,.,., •••••••••• 25,53 

TABLE NO. 1 ••••••••••••••••• , •••• , ••••••••• , ••••• ,, ••••••••••••••••••••••••••••••••••••••••••••••••••••••• , .17 
TABLE NO. 2 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , •• , ••••••••• 28 
TABLE NOS. 3-6 •••.....••.•.•....••.•.••••..•. , .....•. , • , •••• , ..• , , •.•••••.••••••••••.•.••••••••••..•••..• 37-40 
TABLE NO. 7 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 41 
TABLE NO. 8 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , ••••••••••• ,, , •••••••••• 51 
TABLE NO. 9 •••.••••.••••••••• , ••.•.•••••••• , ••••••••.•••••.••••••••• ,,,,,,.,,, ••••••• , •••••••••••••• , ••••••• 57 
TABLE NOS. 10-24 •.•••.•..•••••...........••••...............••...•.......•••••••••••...•••••••••...••.••• 70-83 
TABLE NO. 25 ................•••..•....•••.••••..•............•••.......•.•• ,,, •••• ,, ••.••••••••• , , , • , ..• , •.. 89 
TACHOGRAPH •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 11 ,12 ,14,35,67 
TAIL LAMPS (LIGin'S) •••••••••••••••••••.••.••••••••••.•••••....•••••.••••••••••••••••••••••••••••••••••••• 18,45 
TAIL PIPE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ,.,,,,,,,.,, •••• ,35,67 
TANK, P'UEL, STAHDIIRD MD AUXILIARY •••••••••••••••••••••••••••• , ••••••• , •• ••••···•., •••.•••••••••••••••••• 33,64 
TERMS, INVOICING, AND PAYMENT •••••.....•...•••••••.•• , .......•.........•..•••••••..••..•••••••••..••••.•••• 7-S 
TIRES AND TUBES ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ,,. ··••••••·• •• , .12,13,33,65 
TIRES, MUD AND SltOW' ••• , •••••• ,, ••••• ,.,,., ••• , ••• , •••••••• ,,, •• ,, •• , ••••••••••••••••••••••••••••••••••••• 13,14 
TOOL COHPAR'l'MEN'l' AND TOOL! •••••••••••••••••••••••••••••••••••••••••••••••• , , , , , • , •••••••• , , , •••• 11,13, 14 1 32,63 
TRANSMISSIONS .•.••.....•.•••. , , ..•..•••.... , , ..•. , , ••• , •••. , , •• , •••.••••••. , .••..••••••••.••••••.•••.. 35,67-68 
TURN-SIGNAL LAMPS •••••••••••••• ,, •• , •••••••••• , ••••••••• , ••••••••••••••••••••••••••••••••••• ,., •••••••••• 11,45 

iv 



PAGE m. 

u-BOLTS •.•.•.••••.•...•••••••••••..•••••....•••..•••••••.•.•••.•.•.••..•••.••••..•••••.•..•...••..••••... 22,48 
UNDERCOATING, BODY •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , •••••••••••• 21,47 
UNDERCOATIIIG, EXTERIOR PANELS ••••••••••••••••••••••••••••••••••••••••••••••••• ,. o ••••••• , •••• , •••••••••••••• 50 
1JIIII)£Jt(:'QAltG, rLOOil PANELS ••••• o •••••••••••••••••••••••••• , •••••••••••••••••••••••••••••••••••• , ••••••••• 21 , 55 
tJI9DERCOATiltG, 1IIIEEL HOUSING ••••••••••••••• , ••••••••••• , ••••••••• , •••••••••••••••• , •••••••• , • , •• , ••••.•••• 21 , 55 
UPHOLSTERY, SEAT ••••••••••.••••••••••••••••••••. , •••••. , .••••••• , ••••••••••••••••• , •••••••••••••••••••••. 28,57 
URETIIME FOM. •••••.••••..•.••..•••••..• ••••••• ••• , •.••...•••••••••••••• ••••• •• , .••.•••.••.•••••••..•••••. 28,57 

VALVES, HEATER ••••••••••••••••••••••• , • , •••••••••••••••••• , , , , •• , •••• , •• , , , ••••••• , , • , , , , • , , , •• , ••••••••• 30,60 
VEHICLE WEIGH'l'S, GJtOSS •••••••••••• ·········•••• ••••••· ••••••••• , ••• ••o• ••••••• •• ••o•••o· ,, •••••o•o· •• 3-4,37, 70 
VOLTI'IETER. , o ••••••••••••••••••••••••••••••••••••••••••••••• o •••••••••••••••••••••••••••• , , , , , , • , , •• , ••••• 36,69 
VE19'l'ILATION •••••••••••••••••••••••••••••••••••••••••• , •••••••••••••••• , •• , , , , , o • , , • , • , , , •• , , , , o • , , , , , , , , , 2t, 58 

1f1tJUIIING DEVICES ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• o ••••••• , •••• , , , •••• , , •• 11 , 45 , 6 7 
lfARRAN'I'Y AND SERVICE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , , ••••• , , , •• 5-1 
liASHER, SEAT BOLT •••••••••••••••••••••••••••••••••••••••••••••••.••••••.. ··•••••••••••••••·····••·• ••• o •• 21,56 
'WASHERS, lllftDSHIELD •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• , •••••••••••••• , • , •• , , •• 32,63 
lfEEP (DRAIIf) HOLES, RUB RAILS •••••••••••••••••••••••••••••••••••••••••••••••••••••••• ,,,, ••• ,, •• , •• o• •••• 24,52 
WHEEI.BME REQUIREMElf'l'S •••••••••••••••••••••••••••••• , •••••••••••••••••••••••••••••••• o ••• ,,,,,,,,,,,,, ••• 37, 10 
WHEELOIAIR LIPT •••••••• • •••••••••••••••••••••••••••••••• , ••••••••••••••••••••••• o • o o. o •• o ••• o.,. o •• 11,13,14-87 
1ftiEEIIIOUSING •••••.••••••.••••••••••••••••••••••••••••••••••••••••••••• o •••••••••• , ••••• o ••••• o • , , •• , ••••• 30,58 
lftiEELS MD TIRES ••••••• • .• •.••• ••••• • •••••••••••••••••••••••••••••••••••••••••••••••••••• ,,, .12,1),14,33,65,94 
WIDTH, AISLE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••· •••••• ·····•·o-17,27,41,56,86 
WIDTH, BODY ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ••o•••••• ••••••·••o••····• .17,41 
WINDOWS •••••••••••• o ••••••••••••••••••••••••••••••• o ••••••••••••••••••••• o , •••••••••• o •••••••••••••••• 26,54-55 
WIIIDSHIELD •• 0. 0 ••••••••••••••••• 0 ••••••••••••• 0 •••••••••••••••••••••••••••••••••••••• 0. 0 •••••••••••••• 26 I 54-55 
WIIICSHIEt.D WIPERS .MD lP.SHERS.o ••••••••• , •••••• o •••••••••••••••• ,., •••••••••••••••••• •o, •• ,. o.,, ••••• , •• ,32,63 
WIRING, El.ECTRICAL •• oo. o •••• o •• oo o o o. o o o ••••••••• o ••••••••••••••••••• o •••• , •••••••• , • , • o., •••••••••••• 11,45-46 
WOOD, USB OF •• o. o o o. o ••••••••••••••••••• , ••• o •••• o o ••••••••••••••••••••••••••••••••••••••• , • o o, ••••••••••••• 49 
ltOIUQtMSHIP •••••••••••••••••••••••• o ••••••• , o ••••••••••••••••••••••••••••• , •••••••• , •••• , • , •••••• , ••••••••• 3, 6 
WORK ORDER - BUS BODY •••••••••••••••••••••• , •••••••••••• , • , , , ••••••••• , ••••• , ••••• , •• , , , , , , , , , , , • , , •••••••••• 4 

v 



EffECIIYB DA.TE: TEXAS SPECIP'ICATIOif 
ItO. 070-B-11 

(supersedes NO. 070-B-87) 
January 1, 1988 

'rEDS SCHOOL BUSES ----- ------ -----

A.l. SCJJI'B -

1.1 SIZES OP BUSIS - This school bus specification includes the mini.ua require .. nts for thirt .. n sizes 
of school buses used by Texas Schools participating in the Foundation School Progr••· This speci
fication covers the purchase of bus bodies and chassis separately as well as the purchase of com
plete school buses. The bus sizes shall be desi911ated in terJU of passenger capacity (exclusive of 
the driver) as listed below for regular seating*: 

15 Passenger 
16 Passenqer 
19 Passenger 

20 Passenger 
2 4 Pas sen.ge r 
35 Passen.ger 

47 Passenger 
53 Passenger 
59 Passenger 

65 Passenger 
71 Passenger (Short WB) 
71 Passenger (Long WB) 

77 Passenger 
83 Passenger 

~= Seating capacity .. y necessarily be reduced from the above whenever wheelchair positions 
an~or .. xi.u. seat spacing are specified for a given size bus (sea Par. A.1.3). 

1.2. '!'IPES OP IDSBS- Each bus shall have seating arrange .. nts for the capacities designated: 

1.2.1. 
1.2.2. 
1.2.3. 
1.2.4-
1.2.5. 
1.2.6. 
1.2.7. 
1.2 .. 8. 
1.2.9. 
1.2.10. 
1.2.11. 
1.2.12. 
1.2.13. 

15-pas-.ager bus .. y be the van conversion or co ... rcial cutaway se~-forvard control type. 
16-paa-.ager wi~ bus is the c~rcial cutaway ••~-forward control type. 
19-paaa.ager bus is the co ... rcial cutaway sa•i-forward control type. 
20-pas..a,er bus is the stripped chassis seal-forward control type. 
2f-paaeeD98r bus is the stripped chassis semi-forward control type. 
35-pas....-r bus .. y ba the conventional or semi-forward control type. 
4~...,.r bus .. y be the conventional or se•i-forward control type. 
51-pas-.ager bus .. y be the conventional, forward*, or se•i-forw.rd control type. 
5~a...,.r bus .. y bathe conventional, forward*, or se•i-forward control type. 
'5 r •• F]tr bus .. y be the conventional, forward*, or se•i-forward control type. 
71~a...,ar bus aay be the conventional, forward*, or saai-forward control type. 
,_....._..r bus aay be the conventional, forward, or se•i-forward control type. 
13-paasenger bus is the forward control* transit type. 

1.3. SPECIAL ~a. IUSIS- Special education buses for impaired passengers .. y contain less than 15 
passenger and wheelchair positions co.Oined, but not lass than 10 passenger positions co.binad or 
they cannot be certified as school buses. These vehicles, used for transporting spacial education 
school children, that contain fewer than 10 passenger positions are classified as MUltipurpose 
Passenger Vehicles (HPV's) by the Federal Govern..nt. They will be designated by the State of Texas 
as "school buses" for the purposes of this specification. W. require that MPV's used as school 
buses hare shall ... t the sa .. standards they would Met if built to acco.odate 10 or 110re passen
gers even though they .ust be certified as Multipurpose Passenger Vehicle&. 

A.2. Wf'Drilc»>S -

2.1. 
2.2. 
2.3. 
2.4. 
2.5. 
2.6. 

2.7. 
2.1. 
2.9. 
2.10. 
2.11. 
2.12. 

2.13. 

~ .. ana ~rican Society of Heating, Refrigeration and Air Conditioning Engineers. 
A&SX .. ans AMrican National Standards Institute. 
~ .. ana Aaerican Society for Testing and Materials. 
BCX .. ana Battery Council International. 
co..issioa and SPGSC .. an Texas State Purchasing and General Services Co.adssion. 
can..atioaal Bu8 .. ana a school bus with all of the engine in front of the windshield and the 
service or entrance door behind the front wheels. Note: For purposes of this specification, 
~-foi'VI&rd caotro1 bu8aa 1.,.. hi'. A.2.11. below) are also CDIUiitlered ·~01111.1• 8Cboo1 
bus ... 
o.p.rt..nt of PUblic S.fety and DPS .. an Texas Depart .. nt of Public Safety. 
Sducat:ioa ~ and ftA. .. an Texas Education Aqency. 
~ .. ana United States Environaantal Protection Agency. 
~ .. ans Federal Motor Vehicle Safety Standards. 
Federal Stand.rd .0.17 .. ana Federal Highway Safety Progra• Standard NUMber 17. 
P'oi'VI&rd COntrol Bus .. ans a school bus with the steering wheel, pedals, instru..nts, and other 
driver controls .aunted as far forward as possible, usually just behind the windshield. All of the 
engine is located behind the windshield, either at the front of the bus, or at the rear of the bus, 
or in betwe.n these positions. The service door is located forward of the front axle. 
IDee S,.ce .. ana the horizontal distance fro• the front center of a seat back to the rear center of 
the seat back (or barrier) i ... diately ahead, .. asured at approxi .. tely 4 inches above the seat 
cushion. 

2.14. ~acturar .. ansa fabricator of school buses, bodies, chassis, or co-ronents. 
2.15. JIPV .. ans a -.altipurposa passenger vehicle accoanodating ten or less people. 
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2.16. SAE means Society of Automotive Engineers. 
2.11. SBMX means School Bus Manufacturer's Institute. 
2.18. se.d-forvard Control Bus means a bus in which part of the engine is beneath andjor behind the 

windshield and beside the driver's seat. 
2.19. Vendor means a manufacturer's representative or dealer authorized to make sales and supply parts and 

services in Texas. 
2.20. VBSC means Vehicle Equipment Safety Commission. 

A. 3. .APPL:lCABLB SPECJ:FICl\:l"'taS MID STMDARDS -

3.1 PED£RAL BI~ SAFETY PROGRAM~- School bus bodies and chassis shall meet or exceed the 
minimua requirements of this specification and shall also meet all applicable requirements of the 
RiC]hvay Safety Progr- StaDdard 110. 11. All requirements of this specification IIUSt be met unless 
they are in conflict with Standard No. 11 as it applies to school buses: 

3.1.1. Federal Highway Safety Program Standard No. 11, PUpil Transportation Safety- Superintendent 
of Documents, U.S. Government Printing Office, Washington, D.C. 20402. 

3.2. PEDERAL ~ VIHICLE SAFETf ~ -School bus bodies and chassis shall meet or exceed the 
mini.ua requirements of this specification and shall also meet all applicable requirements of the 
Federal Motor vehicle Safety Standards (PIIVSS). All requirements of this specification IIU.st be ~aet 

unless they are in conflict with the FMVSS as they apply to school buses: 

3.2.1. Federal Motor Vehicle Safety Standards (Public Law 89-563) - Superintendent of Documents, 
U.S. Government Printing Office, Washington, D.C. 20402. 

Ill FMVSS No. 103 - Windshield Defrostinq and Def04J9i.ncJ syst-. 
121 FMVSS No. 105 - Brakes, Hydraulic servic., laargency and Parkift9. 
131 FMVSS No. 108 - LallpS, Reflective Devices, and Associated Bqu.i~t. 
141 FMVSS No. 111 - Rearviev Jti.rrors - Passenger cars and Aaltipurpose Pass-.ger Vehicles. 
(51 FMVSS No. 121 - Air Brake Byat..a - Buses ~ Trailers. 
(61 FMVSS No. 125 - lfllmi.ng Devices. 
171 FMVSS No. 205 - Glazing Materials. 
181 FHVSS No. 208 - Occupant Crash Protection. 
(91 FMVSS No. 209 - seat Belt Asse.blies - Passenqer cars, Plal.tipurpose Paaa~r Veldcles, 

Trucks and Buses. 
(101 FHVSS No. 210 Seat Belt Assa.bly ~rages. 
1111 FMVSS No. 217 Bus Window Retention and Release. 
(121 P'MV'SS No. 220 School Bus Rollover Prot@Ctioo. 
(131 FMV'SS No. 221 - SChool Bus Body Joint Strangth. 
( 14) FMV'SS No. 222 - SChool Bus Seating and Crash Protectioa. 
(151 FMVSS No. 301 - Fuel Syste• Intecjrity. 
(161 FMVSS No. 302 - Fl...ability of Interior Materials - Passenger C.ra, liU.l.tipurpoae 

Passenger Vehicles, Trucks, and Buses. 

3.3. Rftrl~~ ST~- School bus bodies and chassis shall also meet or exceed the current 
Rational ~imua Standards for sebool Buses eKcept when those require.ents are in conflict with the 
requirements of this specification. In such cases, the requirements specified herein shall prevail: 

3.3.1. Jlationlll ttint.u. Standards for School Buses, 1985 Revised Ed.iti011, National Standards 
Conference (May, 1985), National Safety Council, 425 North Michigan Avenue, Chicago, 
Illinois 60611. 

3.4. OTHERS REPERERCBS - References to other specifications, standards, and test .ethods shall be to 
those in effect on the date of the Invitation for Bids. The following publications for• a part of 
this specification to the extent specified here: 

3.4.1. American National Standards Institute, Inc., 1430 Broadway, New York, NY 10018: 

(1) ANSI Z26.1 - Safety Glazin9 Materials for Glazinq ROtor Vebdclea OperatiDg oa LaDd 
Highways, Safety Code for, includin9 SuppleMent Z26.1a- 1969. 

3.4.2. American Plywood Association, P.o. Box 11700, Tacoma, Washington 98411: 

(1) u.s. Plywood Standard PS 1-83. 

3.4.3. American Society for Testin9 and Materials, 1916 Race Street, Philadelphia, PA 19103: 

Ill J\STM A 446 - Standard Specification for Sheet St .. l, line Coated (GalYidlia.d.) br the 
Rot Dip Process, Structural (Physical) Quality. 

121 J\STM A 525 - Standard Specification for General Requir...ats for st-1 Sheet, &iDe 
coated (Galvanized) by the Bot-Dip Proces•. 

(31 ASTM D 3574 - Standard Specification for Standard TeBt ... thod far Teetiag C.llular 
Jt.terials - Slab Booded and Jlloldrtd Uretblme Faa.. 
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3.4.4. ~rican Society of Heating, Refrigeration and Air Conditioning Engineers, Inc., Circulation 
Department, 345 East 47th Street, New York, NY 10017: 

3.4.5. Federal Specifications- superintendent of Documents, u.s. Gove~nt Printing Office, 
washington, D.C. 20402: 

{1) TT-C-4908 - Cl...U.., "-tbods and Pretr-~t of Perrau a.arf_,_ Por Orpdc Coatiag". 
12) T'l'-C-5208 - eoatiDgs COIIIpJg)d, Bituaiaous, Solftllt '!)s-~~. crer Jllttor .... 

b.iclea). 
(3) "rr-E-489 - -...1, Alkyd, GlOIIB (For Bzt.edor .00 IDt•dor Burt'_,_). 

(4 I v -T-2950 - ""'-· JlylOG. 
15) z~ 11D- 111.tti.Dg, IIUIJber and Vinyl. 

3.4.6. Federal Standards - Superintendent of Do~nts, U.S. GovernMent Printing Office, 
washington, D.c. 20402: 

(1) No. 595a - Colon. 

3.4.1. School Bus Manufacturers' Institute, Engineering Coa.ittee, 7508 a.n Avon Road, Bethesda, 
Maryland 20817: 

11) SBKI Standard No. 001 - Standard code for 'l'estiag aDd •ttDJ .aat;_,uw. Blla llot •ter 
-~iav - v.atila~ llqui-. 

3.4.8. Society of AUto.otive Engineers, Inc., 400 co-.anwealth Drive, W.rr~le, Pennsylvania 
15096: 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 

SAE J20e 
SA£ J371 
SA£ J383 
SA£ J514 
SA£ J516 
SA£ J517 
SA£ J561 
SAE .7588 

- Coo lat. Syst- Hosea. 
- hrfo~ of Vehicle 'rraffic Roms. 
- JIDtor 'hbicle Seat Belt ADcbol'afJ8& - Dui9l •• u-. 
- Hydraulic 'fllbe rU~iJiva. 
- a,draalic Bose ritt.!Dga. 
- llydrn.lie Boa•. 
- &l.rtdcal 'hmn..Ia - S,.l•t IUid Spade 'fYpa. 

- ~m SigDa! 1.a11pa for us• Oil .,tor vebicl .. l .. a U... 2032 - in ~rail 
vidtb. 

19) SAE .7639 - Safety Practic•s for ~cal Vapor oo.prea•ioa a.fri .. ratioa -.ut~ 
or Syat- U..cl to Cool Pasaebtjer COIIpart:..rta of IIKor Yelaicl ... 

(10) SA£ J887 - School - lland.Dg '-· 
(11) SA£ .7994 - Al•~- Ba~- Electric- Perfo~, ~t .... -.ucat:l•. 
(12) SAE .71133 - School Bua stop Ani. 

3.4.9. United States Environ.ental Protection Agency, Waterside Mall, 401 M Str .. t, S.W., 
Washington, D.C. 20460: 

( 1 ) EPA - lloiae IIU.aaiOD. Sbndarda. 

3.4.10. Vehicle Equi~nt Safety Co~ssion, Suite 908, 1030 15th Street, R.W., ._ahington, D.C. 
20005: 

11) VESC - PltcJal•tiOII 6. 
12) VESC - 811gu.l•tiOD. 10. 

A.4 .. ~ L&CW 4'1CW ~ IIIQUDWUIS -

4 .1. _, JmDKLS - Each bus body and bus chassis furnished under this specification shall be new 1988 or 
1989 MOdels or the latest i~roved .adel in current production. The bidder represents that all 
units off•red under this specification shall Meet or exceed the aini.ua requir..-nta specified here. 

4.2. SICR9ICI'E Aim IIQUII'PIE- All bus bodies, chassis, or co~lete school bus units shall be COilp}etely 
ass•Mbled, adjusted, and all equip .. nt installed. All parts not specifically .. ntioned herein which 
are necessary to provide a co~lete school bus, bus body, or chassis shall be ful'ftished by the suc
cessful bidder and said parts shall conform in strength, quality of aaterials, and workManship to 
recognized industry engineering practices. 

4.3. BQUI~ ~- Require .. nts and accessories, either standard or optional, under this 
specification shall be installed by body, chassis, or product .. nufact.urer exeept air conditioners, 
tachoqraphs, tacho .. ters, and wheelchair lifts .. y be installed by authori•ed service ftepresentat
ivea. Installation of such ite-s shall confor• in strength, quality, and vort.an.bip to the ac
cepted standards of the industry. 
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4.4. VERDOR GVMR SELECTYOR- The requirements for gross vehicle weight ratings, gross axle weight ratings 
(front and rear), and tire size and load range for each size chassis are specified in Table Nos. 3-6 
and 10-24, and are minimum requirements. These requirements are for small type school bus (IS
through 20-passenger), conventional type school bus {24- through 77-passenger), forward control type 
school bus (53- through 77-passenger), and a transit type school bus (83-passenger) with standard 
equipment. '!be added weights of optional equi~t such as air conditioning, lu~ge racks, lifta 
for 1:he ~ically i.llpaired and other heavy accessories were not consict.red in establiahincj t:be 
capacity ratings to he certified for the chassis. If additional optional equip .. nt is ordered, 
which necessitates increased capacity ratings of either axles, springs, or tires, it is the 
responsibility of the vendor to furnish the• so that proper certification can ~ made on the 
vehicle. 

BOTB: Par. A.4.4. is not applicable for chassis only which are used by the State of Texas for 
remounting of bus bodies. 

5.1. BIDDER CIR!7FI~OR - By signiDg his bid, ~ bidder c.rtifies that the equipment being offered 
meets or exceeds all require .. nts and conditions of this specification. Failure on the part of the 
bidder to coaply with all the requirements and conditions of this specification will subject his bid 
to rejection. 

5. 2. stJCCESSPm. BDXD. CER!"IFICM'IOR - '!be vendor (successful bidder) ... t certify em the face of his in-
voice that the equipment delivered meets or exceeds the requirements and conditions of this speci
fication and that the equip .. nt was aanufactured in accordance with this specification. The burden 
of proof for compliance with this specification shall be the responsibility of the vendor, .anufac
turer, or both. 

5.3. ~·s CERrXFI~ OP ORIGIR - The vendor (successful bidder) shall furnish the Co..tssion 
with the manufacturer's Certificate of origin (Certificate of Titl• will not ... t this reQUir...nt). 
The .enufacturer•s New Vehicle W.rranty and major co~onent parts warranties (see Par. A.l0.4.) 
shall be furnished to the receiving school district. (See Par. A.8. for Pre-delivery Service 
requirements.) The odo.eter stat..ant required by law shall include the •ileage accrued at the ti .. 
of delivery to the school districts. 

5.4.1. Attachment- One copy of the production order (line setting ticket) listing both standard 
and optional equip .. nt installed on the chassis must accompany the chassis to which it per
tains upon delivery of the chassis to the bus body manufacturer and to the final destination 
(receiving School District). The copy of this production order should be contained in a 
waterproof envelope and placed in the glove compartment, or it .. y be secured by other .. ans 
which will assure positive attachment to the chassis (see Par. A.S.4.2. below). The produc
tion order shall be a printed form and not aachine coded. 

5.4.2. Alternative Plate- In lieu of the production order,· the infonu.tion required above may be 
stamped on a metal plate, either an additional plate or on the truck identification plate 
regularly furnished. The identification plate(s) shall be attached to the chassis in a con
spicuous place and in an accessible position in order that it .. y be easily read. 

5.4.3. Removal/obliteration - The production order (line setting ticket) or truck identification 
plate referred to above shall not be reaoved from the chassis by the body aanufacturer since 
it is for the inforMation of the school which is to receive the bus. The truck identifica
tion plate shall not be obliterated when undercoating or paint is applied to the area where 
the plate is mounted. The plate shall not be mutilated or covered when installing equi~nt 
such as the heater, heater hose, or electrical cables. 

5.5. BUS BODJ ~ ORDER - The work order which accoapanies the bus body through the production line 
during the process of Manufacture must show the related Commission PUrchase Order Number that was 
issued to the bus body co~any or the distributor. The work order .ust also show the appropriate 
ite• number of the purchase order or the nama of the school. one copy of the work order aust ac
company the bus to its final destination. 

5.6. t.r1'BitA2UIII: 111m t:aAJfDGS - Each bidller shall furnish the followi.Dcj: 

5.6.1. Literature - The bidder shall have on file with both the State PUrchasin9 and General 
Services Commission and the Education Agency the latest pa.phlets, brochures, and printed 
literature on the equi~nt he proposes to furnish to this specification. 

5.6.2. Dtawings - The bidder shall have on file with the Com.ission, detailed i.a.etrie drawings of 
the bus body showing floor panels, side posts, roof bows, bow-fr ... s. strainers, longitudinal 
fra .... .bars, exterior panels, and front and rear end fra•in9. Each co~nent shall be 
identified in block for. showing (first) the item number, (second) th• type of steel, and 
(third) the decimal thickness of steel used in th• construction. (Refer to Table No. 8 for 
steel requirements on 24-passenger and larger capacity buses.) 
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5.6.3. Number of Drawings- On construction items, one drawing will suffice; however, additional 
drawings shall be furnished on special items and changes or deviations from common con
struction whenever such change affects any size bus. All drawings submitted will be treated 
as confidential infor~tion. Drawings must be approved by the comadssion. 

5. 7. zu•:.UIJ' LtCBEB 'DIGS- Temporary (Red) License Tags shall be issued by the vendor for use with 
each new bus delivered (see Par. 8.4.1.). 

A.6. ~-The Co~ssion reserves the right to accept or reject any and all bids, in whole or in part, and 
to waive all technicalities when these actions are determined by the ComMission to ~ in the ~st interest 
of Texas. Failure to receive a satisfactory chassis or body bid shall not prohibit the awarding of 
contracts to others by the Co-.dssion, when in the best interest of the State. 

A.l. DiiPBCI:tal- Inspection shall be by and at the discretion of this CoiiWIIission or its designated agent and 
.. y be perfor..d either at the place of manufacture, at the vendor's facility in Texas, or at the final 
destination, or a co~ination of these. The authorized State Inspector shall have access to the .anufac
turer•s plant during all nor.al working hours in order to make all necessary inspections during the pro
cess of aanufacture and asse.bly. This does not preclude the school districts• personnel fro• aaking in
spections during aanutacture or after acceptance of delivery. The school district's personnel are urged 
to .. ke detailed inspections, especially upon delivery, and report any discrepancy or discrepancies to the 
Co.aission. Any sudb discrepancies found during or after manufacturing shall be immediately corrected to 
the satisfaction of the Coaaission, at no charqe, by the manufacturer or his distributor. 

A.l. PRB-DBLl9IRY SERV7CB - The vendor or his representative who is responsible for the final delivery shall 
attach a signed certificate to the bus stating that the following service was ~rfor .. d and that inspec
tion indicates the bus is in qood condition and ready for delivery. The following service on the chassis 
and body shall be perforaed before the bus is delivered to the receiving school district: 

1.1. Pre-deliftry iDspeetioa. aDd senice oa. cbaaaia. 
1.2. Cclllplete cbaaaia lubricatioa.. 
1.3. died all fluid levels and -.iat.aiD proper grade and types of fluids. 
1.4. Clema aDd -.b interior aDd ert.rior of bus. 

A.9. mLIVDI' -

9.1. IZLIVal' PR• BUilt& - The delivery of a bus to any specified destination may be aade by any nor~~~&l 
delivery procedure which the aanufacturer or distributor utilizes (see NOTE below). The bus body 
distributor must guarantee the equipment to be free of damage as a result of the type of delivery. 
If any damage is caused by or durinq delivery that can be established within six .anths after deliv
ery to any school, then the school must be compensated for such damage by the contractor. It shall 
be the obliqation and responsibility of the body manufacturer to check and inspect each chassis de
livered to his plant to ascertain that the chassis is free of any damage which might have occurred 
as a result of the type of delivery. 

under no circu.stances shall a bus be used as towing vehicle prior to or durinq delivery to 
its destination. 

9.2. ~ or DELrYBKr - Buses .. y be delivered to the receiving school districts oaly between the hours 
of 8:00 A.M. and 4:00 P.M. Monday throuqh Friday, excluding holidays. Deliveries at other ti .. s are 
110t to be .. de without at least 24 hours noti~ and only then with the ezpr .. aecl coaaent &Del approY
~of the receivinq school district. The person delivering the bus shall present the Inspection 
Report For.s to the responsible school personnel and obtain that school official's signature before 
delivery is ~idered ~lete. (See Par. A.8.) 

9.3. IJELIVKRY 011 S<BDULE- Delivery on schedule is critical. '!be ability to deliver as specifiecl in tbe 
Invibtion for' Biela -r be a factor in .... ing ... rda. A vendor who fails to .. ke delivery in accor
dance with ter.s of the purchase order may be liable for actual damage suffered by the State. The 
aaount of such da .. ges shall be determined by the Commission. 

9.4. LArK ~ES - Failure by the successful bidder to deliver buses, caused directly by Natural 
Disaster, war, Civil Disturbance, Federal Law and Regulations, or Labor Disputes, which is beyond 
control of the contractor, will not cause the damages described in Par. A.9.3. above to be assessed. 

9.5. ROTXPI~OR or ~ DELIVERY - At least 20 days in advance of the final delivery date, the success
ful, co~lete unit bidder shall notify the CoMmission and the receiving school district in writing, 
when a known delay precludes delivery of a unit on time:-

A.10. tiNIItHUT Aim SERVICE -

10.1. CDRTRACTOR•S BBSPORSIBILriT - Each successful bidder is ulti .. tely responsible for and .ust assure 
the State that any warranty service shall be performed to the satisfaction of the co .. ission, re
gardless of whether the'successful bidder or his agent performs the warranty work on school buses 
(see Par. A.10.4.). If there is a question of whether it is the responsibility of the body or the 
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chassis manufacturer to repair a given defect, theh it shall automatically become the prime contrac
tor's and/or successful bidder's responsibility to see that the repair(s) is made to the satisfac
tion of the receiving school district and this Co.mission. 

10.2. DEIECIIVE ~P- In the event that an error is discovered or conclusive proof of defective 
workmanship and/or materials is found on any body or chassis after acceptance and payment has been 
made, the successful bidder shall make such repairs as required at his own expense. 

10.3. ~BS - upon refusal of the prime contractor and/or successful bidder to make satisfactory ad
justment(s), the Commission reserves the right to claim and recover from said priae contractor and/ 
or successful bidder by due process of law, such sums as may be sufficient to correct the error or 
make good the defect in material and/or workmanship. 

10.4. ~ 1KJitl{ llliD GanatAL '1'ERIIS Of' lVoDNI'fi'ES- The Collftission's purchase orders for school buses 
are issued to a single distributor or vendor. This distributor or vendor has the ulti.-te 
responsibility of insuring the delivery of a bus that .. ets Texas specifications in all details and 
is free of defects in materials and workmanship. In addition, the bus body and chassis are 
warranted against defects in materials and workmanship by the bus body manufacturing co~ and the 
chassis .anufacturer, respectively. The warranty on a school bus is thus a dual warranty. The 
following are general terms of the warranties; however, for specific coverage of any ita• on a 
school bus, please refer to the warranty literature provided at time of vehicle delivery. 

10.4.1. Bus Body - A minimum of 12 months beginning on the date of delivery to the user. For ser
vice contact the vendor identified on the school bus purchase order issued by the Co..ds
sion. 

10.4.2. Bus Chassis - 12 months or 12,000 miles, whichever occurs first, 
delivery (see delayed chassis warranty, Par. A.l0.4.3., below}. 
repairs on the bus chassis: 

beqinninq on the date of 
ror warranty service and 

10.4.2.1. Firat, contact the chassis dealer recommended by the vendor (as shown on the 
school bus purchase order issued by the Commission) or any other convenient 
chassis dealer. If the probleas are not satisfactorily resolved, 

10.4.2.2. Second, call the Zone Service Manager, Representative, or Engineer listed below 
for assistance (the dealer Principal .ay be asked to assist in this contact): 

...u...s"""" 
Jack Wagner 

conrad Tupper 
Light-Duty Fleet Service Manager 

713-460-7333 

Heavy Truck Service Engineer 
214-323-6303 

Jim Gresham 

..........,.,._ 
Bernie Lenhart;Ron canal 
Heavy Truck Service 

Enqineers 
713 - 680-4267 

Mediu.-Duty Fleet zone Service Mbnaqer 
214- 659-5150 

IIIC 

Ray T. Barton 
Regional Service Manager 

214 - 891-3545 

10.4.2.3. ~ird, if the problems are still not satisfactorily resolved, notify the vendor by 
letter with a copy to: 

Purchaser "U" 
State PUrchasinq and General Services Commission 
P. 0. Box 13047 
Austin, Texas 78711-3047 
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10.4.2.4. Last, if the above action does not resolve the problem, you may use the form pro
vided on page 91 of this specification to contact the Commission. 

10.4.3. Delayed Chassis Warranty - In case the bus is delivered during the summer months and is not 
to be placed in service or used until the start of the fall term, the school district can 
obtain a delayed warranty by: 

(1) Making application for the delayed warranty (which is the responsibility of the school 
district and must be done within 15 working days after the date the bus is delivered 
or the warranty starts at time of delivery) by, 

(2) Contacting the local chassis dealer for a delayed starting date for warranty service 
(e.g., start of school or date bus placed in service). Your local dealer will vuify 
the chassis .!leaqe and record the starting date for bus use. 

JlcNrlner, if the bus is Wled before tbe starting date, tbeo the d.l~ -.rr ... ty dllt• 
is ?OidiNI aDd the -rr.nty dll:te aut~tically ~ the clelhezy ct.te. 

Any questions should be addressed to your local chassis dealer or to the Specification 
Section, State Purchasing and General services Co.aission. 

10.4.4. Air Conditioner - Basic coverage for chassis and body parts is for 12 .onths as specified in 
aanufacturer's warranty pa~hlet. (For service on units provided by chassis ..nufacturer, 
contact local chassis dealer; for service on other makes, contact the vendor.) 

10.4.5. Auto .. tic Trans~ssion - Basic coverage is for 12 months, 12,000 •iles, whichever occurs 
first, and as .are specifically defined in the manufacturer's warranty paMphlet included 
with delivery of the vehicle. (For service, contact the chassis or trans.!ssion dealer, or 
authorized service outlet as specified in the warranty pamphlet.) 

(1) Detroit Diesel Allison transmissions (see below) are warranted for 50,000 ailes or 12 
.anths at 100\ cost of parts and labor; 50,001 miles to 62,500 miles or 15 .anths at 
80\ cost of parts; 62,501 to 75,000 miles or 18 months at 60\; 75,001 to 87,500 ailes 
or 21 months at 40\; and 87,501 to 100,000 miles or 24 months at 20\. An extended 
warranty is available at extra cost. 

(2) ~ trans•issions on school buses delivered from 9-1-85 to 8-31-88 are warranted for 3 
years and unli~ted •ileage at 100\ cost of parts and labor. 

10.4.6. Batteries - 12 months or 12,000 ailes, whichever occurs first. (For service contact the 
local dealer as specified in the battery warranty pamphlet.) Battery warranties are in
cluded with the chassis warranty. 

10.4.7. Mid-Range Diesel Engines (35-83 passenger) - 5 years or 50,000 miles, whichever occurs 
first. (For service contact the chassis dealer.) 

10.4.8. Tires -Tires and t~s are covered by the tire .anufacturer's adjustment policies as 
specified in the .. nufacturer•s pamphlet included with the vehicle delivery. 

10.4.g. Wheelchair Lifts - All coaponent parts including fra .. welds, gear box, and motor are 
warranted for 12 months and are specifically defined in the aanufacturer•s pa.phlet included 
with the vehicle delivery. Warranty on wheelchair lifts with fra .. s aanufactured of 
alu.dnu. shall be a •ini.um of 24 months on the frame rails and a ~ni.u. of 18 months on 
the gear box and motor; all other co~nents shall be warranted for 12 .anths (see Par. 
G.l.2.1.). 

11.1. ~or~- A warrant (check) will be issued within four to six days after the Accounting 
Office of the Co.-dssion has received the following: 

11.1.1. v.ador•s Iawoice - Five copies for all buses delivered at the sa .. ti .. to a school district 
on a single purchase order. This invoice must certify that the buses delivered .. et or 
exceed the require .. nts and conditions of this specification. (See Par. A.5.2.) 

11.1.2. Certificate of ~igiD- (not Certificate of Title) from the vendor .. de out in the n ... of 
the receiving school district. 

11.1.3. ~ioa a-port- Completed Inspection Report from the School District indicating the 
buses were delivered. 
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11.1.4. School District Check- Check for payment of the bus or buses from the school district. 

IIO'l'E: A -rrant (check) will not be issued until all four of tlle above are rec 
the .AccOUDtiDg Office at the follovinq address: 

kcomlting Office 
state PurcbasiDg lmd. GeDeral Services eo-issioa 
P. 0. Boll 13047 
AUstin. ~ 71711-3047 
Telepbooe: 512 - 463-3399 

11.2. P~ - Pay.ents shall be .. de by the ComMission fro• the School Bus Revolving Fund as reappro
priated by H.B. 133, 55th Legislature, Regular Session, after tbe scbool's cbeet bas beaD received 
lmd. deposited iDto this account. 
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1.1. ~ ~ACITY - The definition of passenger capacity as used in this specification, has refer
ence to seat space (width) allotted for each pupil. Based on national height and weight percentile 
averages specified in Federal Highway Safety Program standard No. 17, approxi .. tely 13 inches per 
pupil has been established for designating bus body passenger capacities. 

1.2. MllJIIICBb PfSsmzR CAPACITY - The 13-inch figure mJst be considered when ordering school buses since 
passenger capacity may be reduced when junior high, high school or adult students are pri .. ry pass
angers. 

8.2. ORDEKiaG- COMplete school buses, school bus bodies, or school bus chassis shall be r~isitioned using 
the Texas Education Agency School Bus Requisition rorm furnished by TEA. Please refer to the facsi.dla 
requisition on pa98 15. More than one bus aay be requisitioned on one for- provided all are the a ... 
size. "Chassis or Bodies only" should be ordered on separate requisitions fro• ca.plete school buses: 

2.1.1. CXR'I.B'B UftD. SBC'l"IC. - All of the information requested in the upper portion of the r~ 
quisition form should be completed by the ordering school with the exception of the s~ce 
provided for the Co.-dssion Requisition Number. This space is for Co..dssion use only. 
nota that autoMatic or .. nual trans•ission .ust be checked (vendor's choice otherwise). 
State quantity and the size of buses desired. 

2.1.2. SKLBCr ~ OPT70BS - Select from the list of regular options tor the sise bus being 
ordered, the Option(s) desired by .. king a check .. rk or X next to the nu.ber. 

2.1.3. oaNPLBrB LOMBa ~ - The certification and approval on the lower portion of the 
requisition for• .ust be coMpleted before s~itting to TEA. 

2.2. SI'IICIAL ~- List, on the back of the requisition, or on a separate sh-t of paper with tM 
Requisitioning Agency or school district letterhead, any optional equip.ent required that does not 
appear on the list of Regular Options. This second sheet should be dated and identified with your 
School Requisition au.ber. 

Texas Education Agency 
School Transportation Division 
1701 North Congress Avenue 
Austin, Texas 78701 

8.3. SIR9ICI OR SRDP ~ - School districts desiring chassis service or shop .. nuals .. y obtain the• s~r
ately fro• school buses ordered by corresponding directly with the following .. nufacturers: 

Stewart ~ stevenson 
P. o. Box 1637 
Houston, Texas 77001 

Service Publications 
7388 North End Station 
Detroit, Michigan 48202 

Bridges-He~hill 

1807 North El•, Suit• 120 
~nton, Texas 76201 

General Motors corporation 
P. 0. Box 40911 
Houston, Texas 77040 

Service Dapartaent 
31 Judson 
Pontiac, HI 48058 

Longhorn Bus Sales 
6921 Homestead Road 
Houston, Texas 77028 

8.4. ILL &Aid' LICIIIISB 'l7iGS .Aim EDIIP'f Lia:IISB PLf&2'ES -

Chrysler Motor Corporation 
P. o. &ox 551 
Dallas, Texas 75234 

P.O. Box 655334 
Dallas, ~xas 75265 

4.1. ~ LICIIIR: 'rAGS -The vendor will issue with .. ch bus delivered, ta.por.ry (red) license tags 
I see Par. A. 5. 7. ) . 'llmSE ~ 'DIGS AJtB t.IGM. '!0 UBB rca A nutlD QP ZO ram~ a..;r • 
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4.2. EXEMPT LlCZRSB ~-The following forms are required to obtain these plates at the address 
shown: 

4.2.1. 
4.2.2. 
4.2.3. 

MSO (Manufacturer's statement of Origin) or Title. 
For. 130, "Application of Title." 
PoEWI 62A, "Application for Exempt Plates." 

Exempt license plates .ust be obtained froa: 

Texas Department of Highways 
and Public Transportation (TDHPT) 

Division of Motor Vehicles 
40th and Jackson Avenue 
Austin, Texas 78779-0001 

~: Special Plates Section 
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8.5. RBGUlM OP'I'ICIIS-

1. 

2. 

3. 

1. 

9. 

10. 

11. 

15. 

16. 

11. 

20. 

21. 

22. 

23. 

24. 

26. 

31. 

32. 

34. 

37. 

15--'IIIRoUGB 2D-PASSENGER BUSES 

Air Coaditioa:i.Dg, Sbodard Cooling (see Par. H. ) . 

Air CoaclitiaaiDg, Brtra Coolinq (see Par. H.). 

BOrE: Special Require .. nts- Options 1 and 2 require Option 3 and 26, and 5/8" nominal 
thickness plywood~ installed over the steel floor. 

Alt•~tor- 100 a~re Minimu.. (Required with Option 1 or 2 or 34). 

ot .. el BDgiDe (see Tables 3 throuqh 6). 

ru.l ~. IDcreaaed cap.eity- (30-qallon ainimum capacity; see Par 0.2.3.). 

Gl .. inq, o..p Tint, 10\ Light Transmittance (see Par. C.2.10.3.3.). 

Deater, Auailiarr (see Par. C.3.5.). 

Door, Service - Auto110tive Sedan Type (for 19-passenger bus only). 

IDee~- Maxi~ allowed by FMVSS No. 222. Requires deleting so.. seats which will 
reduce seating capacity. 

Regular Seating capacity 
Rows of Seats 
Mini-.. knee Space, inches 

15 
3 

27 

School .... ~ttering, both sides of bus (see Par. C.1.8.4.). 

16 
3 

27 

19 
3 

28 

Sound Abet---at XDsulatioa- shall reduce interior noise 4 dB{A), .tni.ua. 

stop~, left side of bus (see Par. C.3.9.). 

Strobe Light, bof__,...tecl (see Par. C. 3. 8 . ) . 

Syst .. , Security Lock, All doors -with ignition disconnect on e .. rgency door. 

20 
3 

28 

~apb - o-ao mph, 12 volt, with 7-day 4-7/8 inch disc chart and electronic 
clock;speedo .. ter;recorder (see Par. 0.4.6.). 

Tinted Glass, 10\ light trans•ittance (see Par. C.2.10.3.2.). 

'l'ool Collpa~- (see Par. C.3.11.). 

..._1, Spare (without carrier, tire or tuba). 

._.lcb.tr Lift, P'oldi.Dg Platfom Type - Floor-1110unted on curb aidll of bus tin front of or 
~hind the rear wheelwell, at Manufacturer's option; see Par. G.). 

mn: For optioa 34, the school district .uat specify ..-,.r of ..... !chair ~itioaa 
reqW.red 011 bus • 

.._!chair ... tr-aints, •"7 ! '-It 'f'ype - for unusual wheelchairs which cannot otherwise ~ 
restrained (See Par. G.2.1.2) 
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RIIGIJLAR 
OPI'IOR lk>. 

1. 

3. 

4. 

5. 

6. 

7. 

•• 
9. 

10. 

11. 

12. 

13. 

14. 

16. 

17. 

11. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

ltBGULAR OPI'IOIIS 

24- "DDRROGGI 77 PASSEIIGEII. BUSES 

Air Conditioning, Standard Cooling (see Par. H). 

BOTE: Special RequireMents -Option 1 requires Option 26, a minimuM 130 ampere alternator, 
and 5/8" no111inal thickness plywood be installed over the steel floor. 

Alternator- 105 ampere minimum. (Required with Option 35 or 36.) 

Brakes, Hydraulic (for 59-, 65-, 71-, and 77-passenger buses only). 

Chassis, LDDg ~lba .. - (requires minimum 274-inch wheelbase for 71-passenger bus only; or 
157-inch wheelbase for 24-passenger bus only). 

Diesel Engine (for 24- through 77-passenger buses; see conventional buses in Tables 10 
through 22). 

Differeatial, Bo-spin . 

FUel Tank, Increased capacity (for 24-passenger buses only; see Par. F.2.3.2.). 

Glazing, Deep ~int, 10' Light Transmittance {see Par. E.2.10.3.3.). 

Heater, Rear (see Par. E.3.5.for size and installation). 

~ge Rack- Mounted on top of the bus (see Par. E.3.6.). 

MDiRture Ejectors, AUta.atic (for 59- through 77-passenger buses with air brakes only; see 
Par. r.3.2.1.3.) . 

...S Flaps, with Brackets, llounted (see Par. £.3.9.). '!here shall be no advertia-t: cm. the 

... flaps. 

Knee Spacing- Maximum allowed by FMVSS No. 222. Requires deleting some seats which will 
reduce seating capacity. 

Regular Seating Capacity 
Rows of Seats 
Minimum Knee Space,inches 

24 
4 

27 

35 
5 
28 

47 
1 

28 

53 
8 

27.75 

sg 
g 

28 

School w..e Lettering, both sides of bus (see Par. £.1.9.4.}. 

Seat Belts (for each passenger position; see Par. £.3.11.). 

65 
10 
27.75 

71-S 
11 
21.5 

71-L 
11 
27.75 

77 
12 
27.5 

Slack Adjusters, Auta.atic, Two at front and two at rear (for buses with air brakes only; 
see Par. r.3.2.1.4.). 

Sound Abat..-Dt Xnsulation- shall reduce interior noise by 4 dB(A), aini~. 

Stop~. left side of bus (see Par. £.3.13.). 

Strobe Light, Roof-.ouated (see Par. £.3.10.). 

SyBt .. , Security Lock, All Doors- with ignition disconnect on emergency door. 

TBchoqraph- 0-80 ~h, 12 volt, with 7-day 4-7/8 inch disc chart and electronic 
clock/speedometer/recorder (see Par. r.4.9. ). 

Tinted Glass, 70\ light trans~ittance (see Par. £.2.10.3.2.). 

Tires, Tube-Type, st .. l Belted Radi.d. 

Tires, Tubeles~, Bias Belted (Standard on 24-passenger buses). 
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29. 

NOTE: 

30. 

31. 

32. 

33. 

35. 

36. 

...,., 

37. 

39. 

Tires, 'rUbe-type, Bias Belted. 

Options 28 and 29 aay reduce the GVWR of the bus 

tir-, Jtld and SnoW 'l'r-d- (for Rear Wheels only). 

~1 eo.part..at (see Par. £.3.15.). 

Wheel, Spare (without carrier, tire, or t~). 

Wheel, ap.re, RDuDted (with carrier but not tire and tube: carrier not available on 24-
passenger bus; see Par. r.l.S.). 

*"lc:bair Lift, Poldiag Platfora 'I'Jpt, rr•t Oll'b Sits. ~ed (for 24- through 71-
paseenger bus only; sH Par. G.}. 

-...Ic:bair Lift, Polcl:lag Platfom 'fYpe, ... r Olrb Side -..ted- s ... as Option 35 above 
except floor-ao\Ulted on rear curb sicM of bus (SH Par. G.). 'ala .U• 1• ~y ~ 
-a.ct for._.. *ic:b vil-y-laa..,. a r....Ur att..clllat ia add:lti• to tbe dri'Nr. 

Por optiGD IIDII. 35 .ad 36, the 8Chool dbtrict -t !lpleifr tbe ....._r of -..tc:bair 

poeiti..,. nqai...S .., -· 

-..Iebair ... tra~a, W" J belt ~ - for unusual wbedcbain which cannot otherwise be 
restrained (see Par. G.2.1.2.). 

-..la, cast Spoke, All .._.!a. 
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1. 

·-
g_ 

10. 

11. 

12-

13. 

14. 

16-

11-

11-

19-

20-

21. 

22-

23-

24. 

26-

30-

31. 

33-

13-PASSEltGER. BUSES 

Air Coaditioo..i.JMJ, stUidard COolillg! (See Par. H). 

BOrE: Special RequireMents - Option 1 requires Option 26, a •ini.u. 130 a~re alternator 
and 5/8" no~nal thickness plywood be installed over the steel floor. 

Fuel Tank, Increased capacity- (90 gallon mini.ua capacity: see Par. F.2.3.2.). 

Glasihg, Deep ~tiDg, 10\ Light Transmittance (see Par. £.2.10.3.3.). 

Beater, -..r (see Par. £.3.5. for size and installation). 

Lbgqage -.ck- Mounted on top of the bus (see Par. £.3.6.). 

MOisture 'jectors, Auta.atic- (see Par. F.3.2.!.3.). 

ftad Flapa, with Bracket., lloullted, (s .. Par. £.3.9.). 'lbere llball be no ~rti.-..t Oft the- fl--
IDee sp.ciag- Maximu. allowed by FMVSS no. 222. Requires deleting so .. seats which will 
reduce seating capacity. 

School .... Letteriag, both sides of bus (see Par. £.1.9.4.). 

seat Belts (for each passenger position; see Par. £.3.11.). 

Sl•ck Adjusters, Auta..tic, Two at front and two at rear (see Par. r.3.2.1.4.). 

Sound Abat..ant Insui•tion- shall reduce interior noise by 4 dB(A), •ini.u.. 

stop~. left side of bus (sea Par. E.3.13.). 

Strobe Light, Roof-.:M.mted (sea Par. E.3.10.). 

Syllt-, Security Lock, All Doors- with ignition disconnect on e .. rqency door. 

~cbogr.pb- 0-80 ~h, 12 volt, with 7-day 4-7/8 inch disc chart and electronic clock/ 
speedometer/recorder (see Par. F.4.9.). 

?iated Glass, 10\ Light Transmittance (see Par. £.2.10.3.2.). 

Tires, Jlllld aDd SDow 'rr .. d (for Rear Wheels only). 

'rool ~~t (see Par. E.3.15.). 

~1, ~re, Mouated (with carrier but not tire and tube; see Par. r.3.5.). 
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District Name 
TEXAS EDUCATION AGENCY 

lnonoportatlon Dlvlolon County-District No 

Contact Person Telephone 
School Bus 

Purchase Requisition County Name 

Mailing Address Cily Stale ZIP 

Bus Delivery Address if Different From Above 

Quantity 

_____ -Passenger School Bus Complete 
Size 

School Raquisftion Number 

State Requisition No. 

Automatic Transmission Yes No 
(Chock YES or NO for 24- thru n-passenger) 

Regular Options 

Refer to options found in current Texas School Bus Specification. Check only those options you want to order. 

t. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

__ 10. 

__ 11. 

__ 12. 

__ t3. 

t4. 
__ 15. 

__ 16. 

__ 17. 

__ 18. 

__ 19. 

__ 20. 

__ 21. 

__ 22. 

Air conditioning, standard 

Air condiHoning, extra cooling (1&- thru 20-passenger only) 

Ahemator. minimum 100 ampere 

Axle, rear, two-speed (24- thru 7t-passenger only) 

Brakes, hydraulic (59- thru 77-passenger only) 

Chassis, tong wheelbase (24- and 7t-passenger only) 

Diesel engine 

Differential, n~spin (24-- thru 71-passenger only) 

Fuel tank, increased capacity (tS- thru 24- and !13-passenger 
only) 

Glazing material, deep tint 

Heater, auxiliary 

luggage rack (24- thru 83-passenger only) 

Moisture ejectors, automatic (with air brakes only) 

Mud flaps, mounted (with brackets) 

Door, Service-Automotive Sedan Type (19 passenger only) 

Knee spacing, maximum 

School name lettering (lypa EXACTLY as required) 

Seat belts (standard on all 15- thru 20-passenger) 

Slack adjusters, automatic {with air brake"s only) 

Sound abatement insulation 

Stop arm, left side 

Strobe light, roof.mounted 

__ 23. Security lock system, all doors 

__ 24. Tachograph 

__ 25. Tachometer 

__ 26. Ttnted glass, approx. 70% light transmittance 

__ 27. Tires. tube-lype, steel belted radial 

__ 28. Tlres, tu~lype. bios belted (-..1 on 24-passenger bus) 

_· _ 29. Tires, tube-lype, bias belted 

__ 30. Tires, mud and snow tread, rear wheels 

__ 31. Tool compartment 

__ 32. Wheel, spare (without carrier, tire, or tube) 

__ 33. Wheel, spare, mounted (with carrier but not tire or tube: J5. 
thru !13-passenger only) 

__ 34. Wheelchair lift, folding platform lype. right curb side mounted 
(for 15· thru 20·passenger only; with __ wheelchair 
positions) 

__ 35. Wheelchair lift, folding platform lype. front curb Side mounted 
(for 24· thru 71·passenger only; with __ wheelchair 
positions) 

__ 36. Wheelchair lift, folding platform type, rear curb side mounted 
(for 24- thru 71-passenger only; with __ wheelchair 
positions) 

__ 37. Wheelchair restraints, webbed·beh type (for 1 > thru 
71·passenger only) 

__ 39. Wh8els, chassis, cast spoke (all wheels) 

__ 40. Air-applied emergency/parking brake actuator 
(NOTE: MAY VOID WARRANTY) 

NOTES: Discard all previous editions of this form. Use only this form to order 1988 school buses. NA means Not Available/Not Applicable. 

This is to certity that there will be sufficient unencumbered funds to pay for this eQuioment when invoiced. 

Typed Name of District Superintendent 
or County Superintendent 

MAIL ORIGINAL AND ONE COPY 10: 
Texas Education Agency 
Transportation Division 
1701 North Congress Avenue 
Austin, Texas 78701 

Date Telephone 

TEA Approval 
15 

S1gnature 

Date 

ADM-040R88 



Special Options: 
The following lines are to be used for additional options requested by the school district that do not appear in current state 
specifications. 

A. J. 

B. K. 

c. L. 

D. M. 

E. N. 

F. 0. 

G. P. 

H. 0. 

I. A. 
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C. 15- 'lllltDUGII 20-PASSEIIGBR. 80DI" SPECIP'ICM'ICE 

1.1. BOOr PHYSicaL~- The physical requirements for 15- through 20-passenger school bus 
bodies shall confer. to the following table (see Option No. 16 and Par. A.l.3.): 

MINIMUM 

16 
19 

miSS: COLUMN 

Coltmn 
Colu.n 

OVERALL 
BODY 

96 
96 

!<NEE 

25 
25 
25 

'!NILE ... 1 

SEAT 
WI!l'nl 

30' 
39' 

30 
26 
26 

CENTER 
AISLE 

12 
12 

FLOOR-TO
CEILING 

72 
62 

(3) - ..._ apace is defined as the horizontal distance froa the front center of a 
seat back to the rear center of the seat back or barrier i ... diately ahead, 
.. asured at approximately 4 inches above the seat cushion. 

(4) *Left rear seat shall have Mini.ua width of 26 inches. 
(6) FlOOr-to-ceiling height shall be .. asured in the center of the body between 

the No. 2 pillar and the last side body pillar ahead of the rear roof slope. 

1.1.2- Interior Width- 15- through 20-passenger school buses shall have a aini.ua interior width 
of 10 inches at the shoulder level of a seated 90 percentile aale passenger. 

1.2. RZNl BaiPBR- The rear bmaper shall be either the chassis Nnufacturer•s standard bllllper or it shall 
be furnished by the body aanufacturer. It shall be secured to rear chassis tra .. and it shall be 
designed so as to prevent "hitching of rides" by obtaining a toe-hold thereon. The ~r shall not 
be perwmently attached to the bus body. The bumper fabricated by the bus body .. nufacturer shall 
be of pressed steel channel at least 3/16-inch thick by 5 inches high and shall wrap around t~ body 
on each side, axtending forward for at least 12 inches on each side. It .ust be bolted to the 
chassis fraae and braced with aaterial of at least equal impact ratio as the .. terial in the buapar. 

1.3. ~-The ceiling shall be free of all projections likely to cause injury to passengers. (See 
table above for ceiling height requirements and Paragraph c.2.11. for other ceiling require .. nts.) 

1.4. LANPS, SIGBILS, ARO~ DEVICES- Each bus shall be furnished with the la~s listed below (see 
locations on Figures 1 and 2): 

1.4.1. Alternately Flashing Signal Lamps -Each school bus shall be equipped with eight warning 
si9ftal laaps, four red and four .-bar, working in an auto .. tic non-sequential integrated 
systea. The signal laaps shall conform to the design, installation, location and operating 
require .. nts in Paragraph 54.1.4. of FMVSS No. 108: 

"54.1.4. 

... (bt 

(i) 

(ii, 

1.4.1.1. 

Each school bus shall be equipped with a system of ••. : 

Four red signal la~s designed to cantor. to SAE Standard J887, 'School Bus Red 
Signal Laaps•, July 1964, and four amber signal lamps designed to confo~ to that 
standard, except for their color, and except that their candlepower shall be at 
least 2-1/2 times that specified for red signal la.ps. Both red and a~r la~s 
shall be installed in accordance with SAE Standard J881 1 except that: 

Each aMber signal lamp shall be located near each red signal laap, at the sa .. 
level, but closer to the vertical centerline of the bus; and 

The systea shall be wired so that the amber signal la~s are activated only by 
.. nual or foot operation, and if activated, are autoMatically deactivated and the 
red signal lamps autoaatically activated when the bus entrance door is opened.R 

'!be 1~ shall M wh~ indapeudeotly mxl DOt wired through the igrd.tiaa 
switch. 'IIlia will allow ~val of the igDitiaa t.ys without affectiDg 
operation of tba alteraately tlashi.Dg eight ,.nd..Drg aigaal 1..-. 

Band - Each set of amber and red lamps shall have a ainiaua 3-inch black band 
around the set and a 3-inch band between the lanps in eadh set. The color of 
this band shall be black enamel (Color No. 17038 of Federal Standard No. 595a). 
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1.4.1.2. 

1.4.1.3. 

If it is not possible to provide a 3-inch band between the lamps in the set, the 
manufacturer will then provide a band as wide as possible. Any visor or hood 
used to shade the lights and impove visibility shall not interfere with the 
intensity and photometric performance of the warning lights (see Figures 1 and 
2). 

Mounting - If exterior panels are cut to provide an opening for installation of 
flush mounted signal lamps, the lamps must have a closed cell sponge flange 
gasket with a minimum thickness of 3/16 inch. The gasket shall be the full width 
of the flange on the lamp. Proper installation of the lamps shall be Made in 
order to prevent seepage of moisture into the opening. 

Operating Instructions - Complete instructions for the detailed operation of the 
warning signal lamp system shall be furnished with each school bus. 

1.4.2. Backup Lamps- The color, requirements, and mounting of backup lamps shall be in accordance 
with P'MVSS No. 108, except two backup 1~ are required by '!'eu.s speeificatiOGS. 

1.4.3. Identification Lamps -Each bus, with an overall width of 80 or more inches, shall be fur
nished with identification laaps installed on the front and rear - three aaber lamps in the 
front and three red lamps in the rear. The lamps shall be installed as close as practicable 
to the top and vertical centerline with lamp centers spaced not less than six inches or .are 
than twelve inches apart. Each identification la~ shall be the ar.ored flush .aunting type 
for protection of the lens from damage during normal operation. Armored protectors shall in 
no way interfere with the intended purpose of the lamps. The armored type protectors shall 
be Grote Manufacturing Connpany, Madison, Indiana 47250, Model Nos. 45012 and 45013, or KD 
Lamp Company, 1910 Elm Street, Cincinnati, Ohio 45210, Model Nos. 38469-901 and 40268-301, 
or approved equal. (See Figures 1 and 2 for the proper location of these la~s.) 
Exa~le of an approved equal: Peterson Model -PM 122. 

1.4.4. Interior Lamps- A minimum of two interior dome lamps shall be installed to properly and 
adequately illuminate the entire aisle and emergency passageway. The stepwell shall be 
illu.inated by a separate lamp activated by opening the service door. The stepw.ll laap 
shall have a metal bezel. 

1.4.5. License Plate Lamp- The color, requirements, and mounting of the license plate la~ shall 
be in accordance with FMVSS No. 108. 

1.4.6. Operating Units and Flashers -The operating units and flashers for turn-signals and 
vehiclular hazard warning signals shall meet the requirements of FMVSS No. 108. 

1.4.7. Tail and Stop Lamps- The quantities, colors, requirements, and mounting of tail and stop 
lamps shall be in acccordance with FMVSS No. 108. 

1.4.8. Turn-signaljHazard Warning Lamps -The quantities, colors, requirements, and mountings of 
turn-signal/hazard warning lamps shall be in accordance with FHVSS No. 108. 

1.4.9. warning Devices- Each school bus shall be equipped with three triangular warning devices 
aeeting the requirements of FHVSS No. 125. The devices shall be packed three per metal or 
heavy-duty plastic box, or they may be individually p.cked in metal or heavy-duty plastic 
boxes with the three boxes contained within a carrier. Warning devices shall be securely 
.aunted either in the driver's compartment or under the rearmost row of seats. Triaft9U!ar 
._ming devices furnished shall be approved by the or.••• nep.rt...t of Public Safety. 

1.5. ~ - All wiring shall conform to the current standards of the SAE. Wiring as arranged in the 
circuits to Manufacturer specifications are acceptable; however, the addition of another circuit for 
the alternately flashing signal laMps shall be provi~ed. 

1.5.1. color and Number coding- Each body circuit shall be coded by a color and nuaber. 

1.5.2. Accessory Wiring- Body-installed accessories shall be wired from the battery through a low 
voltage solenoid cut-off switch operated by the ignition key except for the eight light 
warning syste• and hazard warning lights. 

1.6. LlCERSZ ~ BOLDER - A license plate holder shall be mounted on the rear of the bus body. The 
holder shall be designed so that the license plate will receive illumination fto• the clear lens on 
the underneath side of the tail light, or by a separate lamp. 

1.7. OPERIRGS- All openings in the floorboard or firewall between chassis and passenger-carryin9 co.r 
partment, such as for gearshift lever, steering column, and auxiliary brake lever, Shall be ... ted. 
All openings between chassis and passenger-carry compart .. nt aade due to alterations by the body 
.anufacturer .ust be sealed. 

18 



Pl:GUIUl 1 

16 PASSENGER 

In addition to the require-nts listed below, Texas School Buses require an 8-lup warning Light 

systeM and 2 tdlite back up la.ps. 

15 PASSENGER SCIOOL BUS 
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FIGURE 2 

19 PASSENGER 

In addition to the requirements listed below, Texas School Buses require an 8-lamp Warning Light 
SysteM and 2 white backup lamps. 
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(with Option 15) 

""" 1 ~~<....__.m ... ,,,,.,.,,_) 
1. ·-· ........... ,_, 111·-
l. ·-· .. ~ ............ (2)---
• ·-· ........... ..-. (1)--
... ·-· , __ ,_ ..-. 111--{ ........ ,,oc ..... ) 

,_,. .... , ........ .._, !))--· 

,_, .u .. -• ,._, m--· (.,., .. , ........ _,_,, .. _ 
,._, m-on '""' .. , ...... _ .. ,_,,. 
Su St.••••· STII.IIo. I!IIJ 

I, .... IIOIIf'll<l ... \ll·-

f. llt.u '"''"""""• ..-. UJ·• 
1:. ~-· ..__ .... -·· ,_, ()l-,,,_, ... "" .. "--l•n•l 

-••· >uSt.J,IflDf .... 5o
llo. lOll 

;J, ..... "-..., -•• ..-t 111-•o II ,_,,,,. ... ,_.1_11-. 
Su ~-l-0 fut- St- llo. IIIII 

:1 ..... """"' ~ •u-... ,,_, .. 
......... ,__., ....... uo. .......... .. ........ 

flO[ ~OI.UIIIII(; Sill<! .: IDIITU fl'-11 
TIE ~D AIU JWBI!Mo Tq -ACf{ji(I"S 
:.:;:~-

..... ·-"'"" ...... <21·01· 00 _, 
;; ~ .. IYO' ..,..,, lli·•G 

.... ''"..-' <11-... :; ..... .,,,.,,....,,,._..,u_,., 
,_, .... ,. ,.,,._ 

;! .... '''-'"""' 111-oto 

20 

20 PASSENGER SCHOOL BUS 

, .. -- _., ... !< ....... ..-. ........ ,,.,., 

- ........ _, •• ""t.\. o. .......... ·--
....... ._,_ Mt-• lu"IC S..OT• ... ,,,,... 
1100 - - .._.. oo "''"" CuotP !.oot•• '"""'"' ,_ !IWU ... 101-"" ...... ,._, ._ .. ........... '"'' .............. ""'" ..,..., .. .. , ... """'""''· ..• ,_, .. , .... -.... -.. 
'""'"--

""" 
1 ,.__, m--"' ,, ... ,-.J 
1 ,_, ..... - ... ,__, Ill---· 
J. f.- .... O<fUCIOU <lJ--0 

4. ·-· ......... - ..-. 11)·-·· 
... F.-,_ • ., ... ,,__, <ll--0 ICloT LOUT!•) 

S ·- '"'"'IOIUtiOO ..-o Ill·-· 
• :-t•ll .. ·-cu-I I""-"'._-, 

<1>·-· ,.,., .......... ._., ,__, - ~<• so.• 
lu.s•-• ... 1 .. , 
'-tOOTIOO- cu ...... I OIM·-•• .._...., 
<:IJ-•n< ..... .,,.,..,,_ .. .__,.;.,:,o_o 

'"· ~ ...... 101> 
1. ~:o .. ""''''U<-•ll>·•n 
9 ..... '"""'""'""" ....... UJ .... 
~~ '-"'- ,,._,.._,__,m .• ,.,..__.... 

,,,,..,.,.,; .. , -2•,.11 _,.,_ lu 10.1• 
,,. s ..... !'lll 

)I Ill•• u- OV"I _,.-; ,__, ll!·o<O 10 '--""" 
· ,.,.,. •• 11-.-1 .. >11-•- Sul-'1-• 

•••• ~ ...... ji)l) 

11 ~~~ .... ,_.__....,u_,,r,oc•""'"""-. 
_,,, .. ~ .. "'" OtOUt•rOI .. O 001 O(T) u r.,_, ... , ,..,._.,,. ,__, m .... ,. r, . ... "" ",., . .,._, ............... ) 

1•. J.,, .. ,,..,,.,. ... ,.,._,.z, . .,.,.,, . 
-"·' ",.,. "'- ---· """'") 

II( IQ...,., ... \M;.\ • ..,._,'!:~ 11111110 1>0( 
lllSO!::A>(o::c..."'llll:'!'l~--"'I(T'."ll"\ 

It: II,. 
IS. ,, .. ,_,,.,.,._,,ll·"'•oo-u 
1~ "-" ,.,. '-'*' <ll·•n 
!1 ...... ,...__,,z; .... 
11o """'"...,""'''-..-on--"''-'"" .,. ... ,....-
!' ,.. .... .,,_,m--



1.8. COLORS and~- A first quality black enamel (Color No. 11038 of Federal Standard No. 595a) 
shall be used for lettering and trim. The properties of the black enamel shall be equal to those of 
the finish coat enamel. The use of presssure-sensitive tape or decals (except decals used for in
structional purposes such as emergency door instructions, etc.) are not acceptable for trim or let
tering (e.g., EhBAGEHCJ DOOR, IHERGBRCJ EXrr, etc. signs). 

1.8.1. Interior- UDleas otherwise specified iD the Invitation for Bids, the interior of the co.
plete bus body shall be finished in the manufacturer's standard color ••c.pt where clear
coated galvanized steel or alu.inum is required (sea Par. C.2.11.) 

1.8.2. Exterior - The exterior of the coRplete bus except for rub rails shall be finished in school 
bus yellow (Color No, 13432 of Federal standard No. 595a). The hood .. y be coated with non
reflective school bus yellow paint. 

1.1.3. School Bus t.ttering - The school bus bodies shall have the words RSCHOOL BUS' painted in 
neat, clearly defined block letters on the front, rear, and on both sides of the bus body 
with black (Color No. 17031 of r~ral standard No. 595a). The letters shall be 8 inches 
high and shall have l-inch wide strokes. 

1.8.4. School Na- Lettering - -.... so specified iD the Ilwitati• fol:' Bidl, the school district 
na.. shall be painted in black letters on both sides of the bus neal:' the belt line. Let
tering shall be .dni.ua 5 inches high with ainimum 5/8-inch block strokes of paint equal in 
quality to that of the bus body. llu.ial. llUIIibelf of c:baract:ere ia ODe u .. of t:be ~ t. 
liai.ted to thirty. '11\e school district should list in the epace provided on the School Bus 
Requisition P'om (see suple fora on page 15), the naae to be painted on the bue. Charac
ters should be typed or printed plainly on this folfm to ensure accurate spelling (see Option 
17). 

1.1.5. &.ergency Door Lettering - The rear eaergency door exit shall be .. rked •u 1 DDQI• Olf 
•IHft I~. both on the outside and on the inside with at least two-inch high letter-
ing painted on top of, or directly above the exit. 

1. I. 6. Logos - 11o logo, t.racle..rk, iui9lfa, or lett•n shall be placed aa ~n 01: -.d fl.... A 
s .. ll .. tal or plastic plate designating body ~nufacturer•s na .... y be attached to the bus 
body. A logo of reasonable size which has been approved by the Specification Section .. y be 
placed on the exterior bus body. 

1.8.7. au.pers- au.pers shall be finished in black (Color No. 17038). 

1.8.8. Rub Rails - All rub rails except the pressed-in type window level rub rails, shall be 
painted black (Color No. 17031). The pressed-in type rub rails shall be painted either 
black (Color No. 17038) or school bus yellow (Color No. 13432) at the option of the 
.. nufacturer. 

1.8.9. Wheels - Both sides of all wheels, including the spare, shall be finished in black (Color 
No. 11038). 

1.8.10. Wheel Covers -Wheel covers aay be bright .. tal. 

1.8.11. Grilles - Grilles .. y be painted either the same color as the exterior of the bus body or 
they aay be argent, gray, or a bright finish (chrome or anodized alu.dnun). 

1.8.12. Exterior Mirror Backs -The .. tal backs of all exterior •irrors, if paiated, shall be 
finished in lusterless black (Color No. 37038; see Par. C.3.6.3.5.). 

1.9 ~ - undercoating is required to provide for insulation, sound deadening, protection froa 
road .tnerals, and rust prevention, as applicable, and shall .. et the following~ 

1.9.1. Material - Insulating and undercoating Materials shall be an asphalt base underbody coating 
conforaing to Federal Specification TT-C-5208, such as R-477-139, .. nutactured by Daubert 
Che.tcal Co., Chicago, Illinois 60638 or Lion Nokorode E.ulsion 331 as aanufactured by Lion 
Oil Co~ny, El Dorado, Arkansas 11130, or an approved equal. An exa~le of an approved 
equal is Tectyl MC121B, .. nuhctured by Ashland PetroleWII CoiiiP.ny, Box 391, Ashland, 
Kentucky 41101, applied to a dry fit• thickness greater than 20 .tls. 

1.9.2. Application- The entire underside of the bus body, including floor -..bars, wheelvells, 
side panels below the floor level, and all metal fenders or fendere with .. tal liners shall 
be coated with 1/1-inch thick .. terial as specified above. The tmdercoating shall be ap
plied in accordance with the undercoating aanufacturer•s instructions. Do DOt. CO\fler.., or 
oblit.erate t:be truck icl.at.ificatioa plate (sM hr. A.5.4.3.): 

1.10. ~ - The ceilings and sidewalls shall be ther.ally insulated with a fire-resistant .. terial 
approved by the Underwrite~rs t.boratories Inc. to adequately reduce the noise level and to .tni.tse 
vibrations. Air-conditioned buses shall have the equivalent of 1.5 inches of fiberglass or other 
insulation in the ceilings and valls including the interior of hat-shaped bows. Any insulation used 
shall have a •ini.u. R-factor value of 5.11 except air-conditioned buses ahall have a .tni.ua 
R-factor value of 20. 
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2.1. GEIIDU. Rf¥JIRQ4£iilS 

2.1.1. components- All components shall be of adequate design and shall be of sufficient strength 
and safety factor to support the enti~e weight of a complete bus when fully loaded, on its 
sides or top, without undue damage to the body structure. The body shall have sufficient 
fra.e .. mbers in the roof structure and corners to provide adequate safety and to resist 
damage on impact. Construction shall be such as to provide a reasonable dustproof and 
watertight unit. 

2.1.2. Front Body Section - The front body section of the school bus fro• the windshield forward 
shall be of the bus body manufacturer's or chassis .anufacturer's standard design and shall 
contain, but not be liMited to, the following components: 

2.1.2.1. 
2.1.2.2. 
2.1.2.3. 

2.1.2.4. 

Grille - A sufficiently reinforced grille asseMbly. 
Lamps - Headlamps and parking/tum-signal lamps as required by FMVSS No. 108. 
Hood - Hood cover with latching .. chanisa providing access to the forward part of 
the engine. 
Fenders - Properly braced fenders with the total spread of the outer edges ex
ceeding the total spread of the front tires when the front wheels are in the 
straight-ahead position. 

2.1.3. Body-chassis AttachMent -

2.1.3.1. Chassis Manufacturer's Body- The body shall be attached to the chassis fra.e by 
the manufacturer's standard clip unless the chassis is provided with the aanu
facturer's unitized Metal floor. 

2.1.3.2. Other Bodies - If other than chassis .. nufacturer•s standard metal floor is 
furnished, the body shall be attached to the chassis by the chassis aanufacturer•s 
standard clips and, in addition, the following: 

(i) U-bolts - a minimum of two u-bolts shall also be used on each fr ... rail to 
attach the body to the chassis frame. The four u-bolts shall be fitted with 
lock washers and nuts and, after the nuts have been securely tightened, the 
threads of each U-bolt shall extend a mini.u. of 1/2 inch past the nuts. 
Miniaua dianeter of the U-bolt threads shall be 0.4375 inch. 

(ii) Body-chassis Insulation - Anti-squeak material in continuous strips or rubber 
pads shall be permanently and fir.ly attached to the fraae rails or cross 
members to insulate the chassis from the body. 

School buses with floors installed by the body manufacturer and equipped with any 
combination of wheelchair lift positions and conventional seats shall have a 
mini.um of four U-bolts (2 installed on each frame rail). 

2.1.~ Bolts and Rivets- All bolts and rivets used in the manufacture of the school bus body shall 
be high strength .. tal. All bolts shall be equpped with lock washers or other acceptable 
devices to prevent loosening under vibration. All bolts, nuts, and washers except u-bolts, 
their nuts and washers, shall be parkerized, cadaium-plated, or otherwise rustprooted. 

2.1.5. other Fasteners -Sheet metal screws or self-tapping bolts of any type shall not be used in 
the construction of bodies except: 

2.1.5.1. 

2.1.5.2. 
2.1.5.3. 

2.1.5.4. 
2.1.5.5. 

2.1.5.6. 
2.1.5.7. 
2.1.5.8. 

For alli~nt• of doors or in conjunction with rivets, welds, or bolts for 
compliance with FMVSS No. 221, as applicable, or, 
Seat back construction (see Par. C.2.14), or, 
For interior panels which must be re-oved to 9ive accessibility to other interior 
or concealed coaponents, or, 
For attac~nt of exterior mirrors in certain cases (see Par. C.3.6.3.4.), or, 
In the installation of rub rails or e .. r9ency door handles and latches where it is 
impossible to use rivets or bolts, nuts, and lock washers and then only when these 
fasteners are used in conjunction with the manufacturer's standard .. tal adhesive 
which is used to .. et joint strength require .. nts, or, 
In window fra .. s when applied with the aetal adhesive, or, 
In the installation of header pads over the doors, or 
For electrical wire MOldings and light fixtures. 

~en self-tappinq bolts are used to align doors, they shall be tack-welded at the 
head or applied with the metal adhesive and shall not exceed the nuaber of rivets, 
or bolts, nuts, and washers installed in the door hinqes. 
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2.1.6. Caulking- A flexible, tenacious, high quality caulking compound or adhesive shall be ap
plied to the top of all rub rails, all unwelded metal joints, and to any place where mois
ture could enter through the exterior panels. This does not include the fresh air intake or 
the heater or the drain openings at the bottom of the rub rails. The co.pound shall be ap
plied to the required areas in a neat and workmanlike manner without voids or skips. 

2 • 2 - BOD!' PltAim -

2.2.1. Longitudinal Fr ... Me.O.rs -The body frame shall contain as a aini~, the following 
longitudinal fr-.e .. ~rs at the locations shown: 

2.2.1.1. Shoulder Level -There shall be one longitudinal side strainer (or i~ct rail) 
aountad at shoulder lavel (window sill level) and extending at least fro• the 
front post (excluding the front door entrance) to the raar corner reinforce .. nt. 
This .. ~r shall be attached to each vertical structural ..-bar. SUch strainer 
shall be a for.ad (not a flat) strip of metal. 

2.2.1.2. other Side Longitudinal Frame Member- Thera shall be one longitudinal side 
strainer installed in the area between the bottoM of the window and the botto• of 
the seat fra .. and extending from the front post to the rear corner reinforce .. nt. 
This strainer .. y also be used as a .. ana to fasten tha angle used for the wall 
and seat support at the whaalhousing. Such strainer shall be for .. d and attached 
to each vertical structural member by huck-bolting, welding, or thread-for.tng 
bolts which are tack-welded to prevent bolts fro• vibrating loose. A backup 
channel for tha exterior rub rails shall ba provided and fastened to each vertical 
structural me.ber. In liau of a separate backup channel, the seat laval longitu
dinal strainer .. y serve as a backup channel for the seat laval rub rail. 

2.2.1.3. Roof Longitudinal Meabers - Two or mora longitudinal .. ~rs (or roof strainers) 
shall be provided to connect and space the roof bows and to reinforce tha flattest 
portion of tha roof skin. They shall be applied either externally or internally. 
They shall axtand fro• tha windshield header and shall function as continuous 
lon9itudinal .. ~rs. These roof strainers shall ba attached to other structural 
co~anats by .. ana of welding, riveting, or boltin9. The co~lated roof shall 
meat the raquira .. nts of FMVSS No. 220. 

2.2.1.4. Rear Corner Fr ... - The rear corner framing between the floor and roof and between 
the ••rgancy door posts and the body corner shall be applied horizontally or 
vertically, or in other coMbinations, to provide additional i~ct and penetration 
resistance equal to that provided by frame Ma.bers in body aida areas. SUch 
structural •Mbars shall be securely attached at each and. 

2.3. ~ P~- Exterior panels shall ba steel; however, front door farinqs and front and rear 
endcaps oaly .. y be fiberglass or heavy-duty plastic. 

2.3.1. Attac~nt and Installation- All exterior panels shall ba attached to bow fra .. s and 
strainers so as to act as an integral part of the structural fra... They shall be installed 
by lapping and riveting, lapping and bolting, or by flangin9 and bolting and in sueh a -.n
nar as to font -tartigbt joiDta. 

2.3.2. Joints - Joints shall .. at the requiram.nts of FMVSS No. 221. 

2.t. BUB ~ - TWo separate, one-piece continuous rub rails of the type, grade, and thickness of staal 
specified in Table RO. 8 (or approved equal), shall be installed on the body as described below. 
The ~ni~ finished width of all rub rails shall be 4 inches: 

2.4.1. Location- One rub rail shall be installed at or near the floor laval, and tha other at the 
seat level, or at the window level, or in between the seat and window laval. 

2.4.2. Construction - The rub rails shall be of aMple strength to resist i~ct and to prevent 
crushing of the bus body and shall be a flanged-formed channel, longitudinally fluted, or 
corrugated rib surface. Ends shall be (1) saoothly closed, or (2, closed by a rounded or 
beveled .. tal and cap which shall be butt- or flash-welded to the rub rail, or (31 closed by 
a rounded or bavalad .. tal and cap inserted with an approximate one-inch slaeva inside of 
the rub rail and riveted in position at the top and botton of the rUb rail, or rivatad in 
position at tha top and botto• of tha rub rail flange, or riveted in tha canter of tha end 
cap, and sealed in the saMe .. nner as tha top flange of the rub rails. 

2.4.3. Installation - All rub rails shall be bolted or riveted on top and botto• to aaeh side post 
and riveted on top and botto• to tha exterior paneling between the side posts (a .. exception 
in Par. C.2.1.5.5.). Provisions for one-piece rails aay be acco~lishad by butt- or 
flash-welding. All welds, including those for the and caps, shall ba dressed, san~, and 
buffed. 
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Both rub rails shall be installed the full outside length of the body on the right side from 
the service door to the point of curvature at the rear of the bus and on the left side from 
the point of curvature near the outside cowl to the point of curvature at the rear of the 
bus. When the upper rub rail is extended to the rear of the bus and joining is by lapping 
or fastening with a sleeve, the joint shall be located at the rearmost body side post or 
preferably, the second post from the rear. Rub rails are not required on the left 
(driver's) door if this door is furnished by the chassis manufacturer. 

2.4.4. Drainage - The bottoa edge of each rub rail (except the pressed-in-type which .ay be used 
near the window line) shall have provisions for drainage of acumulated ~isture. one of the 
following drainage methods shall be used: 

2.4.4.1. Slots- The bottoa flange of the rub rail shall be a miniJIIUJII of one incn by 0.032 
inch formed slots spaced on not .are than 12-inch centers, or 

2.4.4.2. Holes or Slots - One 0.25-inch diameter hole or slot per foot in the low.st part 
of the rub rail drilled prior to tbe pr.iai.Dg. painting, aDd inatallatioa. of 1:be 
rUb rail shall be proYi~. Holes drilled after rub rail installation or after 
priai•ing and painting are not acceptable. Po~ slots are preferred ow.r 
drilled or cut boles. 

2.4.5. Sealing- The top joint of the rub rail shall be sealed with a caulking coapound or adhesive 
as specified in Par. c.2.1.6. 

2.5. SKIRr RB18fUICIHBNi - Side skirts of 19- and 20-passenger buses shall be gusseted or braced where 
required for rigidity and to prevent undue vibration. 

2.6. SERVICI OR~ DOORS- 15- through 20-passenger buses shall be equipped with either a Style 1 
or a Style 2 service or entrance door which shall be located on the right side near the front of the 
bus and in direct view of the driver (see Tables 3 through 6 and Option 15): 

2.6.1. style 1 serviee Door - This service or entrance door shall be of one piece and shall have a 
•ini.u. horizontal opening of approximately 28 inches and a mini~ vertical opening of ap
proxi .. tely 54 inches. The door shall be aanually operated. The door eontrol aust be the 
hand lever type, driver-operated, and shall be designed to afford easy release and to pre
vent accidental opening. .._. so specified iD U.. Ilrritat:i011 for Bids. 19-passenger buses 
shall be furnished with (sedan type) style 1 service doors (see Option 15). 

2.6.2. Style 2 (Tall) Service Doors -This service or entrance doors shall be the two-piece or 
folding type and shall have a •ini.ua horizontal opening of approximately 24 inches and a 
~nimu. vertical opening of approximately 68 inches. The doors shall be operated fro• 
controls at or near the bus driver's seated position. The doors shall be either operated 
aanually or actuated electrically or by air pressure or vacuum and shall allow manual 
opening in case of an emergency. To prevent accidental opening while the bus is in .ation, 
the door opening system shall require at least a 125-pound force applied to its center in 
order to .. nually open the door. Both vertical closing edges of the door shall be equipped 
with rubber or rubberized aaterials to protect passenger's fingers. 

2.6.3. Driver's Visibility - Service or entrance doors shall have lower and upper glass panels, or 
a syste• of •irrors to provide the driver a clear view of entering passengers as well as the 
passenger landing area. (See Par. c.2.10.2. for installation require .. nts of glass panels.) 
Whichever style of door is used, provision shall be .. de using either glass panels or •ir
rors to give the seated driver a view of at least the upper 7 1/2 inches of a 30-inch rod 
placed upright on the ground at any point along a line one foot outboard froa the service 
door entrance and between the front and rear of the service door. 

2.6.4. Attac~nt - The hinges for the service entrance doors shall be attached with rivets or 
bolts, nuts, and lock washers. Metal screws or self-tapping bolts are not acceptable. 
Metal screws.., be used for alignment of doors while installing rivets. Self-tapping bolts 
MAY be used for ali~ent if the bolt heads are taek-w.lded to the hinges (see Par. 
c.2.1.5.1.). 

2.6.5. Hea~r Board- The head impact area on the inside top of the service or entrance door shall 
be protected by an energy-absorbing, padded header board of sufficient size (width, depth, 
and lenqth) to prevent injury when accidentally i~cted. 

2.7. SERVICB ~-The entrance door steps shall be designed so that the first step shall not be 
more than 14 inches fro• the ground when the bus is unloaded. Steps of adequate width and length 
shall be fabricated and installed outside or inside the body to ... t this require .. nt. Provisions 
shall be .. de to prevent road splash fro• the wheel fro• accu.ulating on steps installed outside the 
body. The surface of all entrance steps shall have a nonskid aaterial applied. (See P•r. C.2.16.3. 
for handrail require .. nt installation in the service entry way.) 
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2.8. EMERGEdLI DOORS - Buses furnished to this specification shall be equipped with emergency doors 
meeting the description below. 15-passenqer buses shall be equipped with emergency doors meeting 
the require .. nts of either Style 1 (two door type) or style 2 (single door type). (We prefer a 
single emergency door when available from the chassis manufacturer.) 16- through 20-passenger buses 
shall be furnished with Style 2 door only; double rear ... rgebey doors will not be accepted. Either 
style emergency door shall be furnished with upper glass panels, permanently closed, set in rubber 
or sealed against rubber. (See Par. C 2.10. for glazing requirements and Par. c.t.8.5. for let
tering.) No seat or other object shall be placed in the body that restricts the passageway to the 
e .. rgency door to less than 12 inches. There shall ~no steps leading to the e .. rgency door. 

2.8.1. Style 1 EMergency Door (Two Door Type- ls-p.ssenqer buses oaly) 
shall be for emergency exit use and provided with the following: 

Both of the rear doors 

2.8.1.1. Latch - Both the k.y type and/or the inside push-pull type rear cargo door locks, 
as installed by the original vehicle manufacturer, shall be either co~letely 
re.oved or shall be .. de inoperable. If made inoperable, precautions shall be 
taken to assure that the lock .. chanism(s) cannot, through vibration or other 
.. ans, cause the e .. rgency exit door to become locked either fro• the inside or 
the outside of the bus. 

2.8.1.2. Fastening - The two-door emergency exit, located at the rear of the bus, shall be 
equipped with a fastening device on each door that will secure the door at the top 
and at the botto•. The fastening device on the first-opened door shall per•it 
opening of the door from both the inside and the outside of the bus. The fasten
ing device on the second-opened door shall permit opening of the door fro• the 
inside of the bus. Both fastening devices IIMU be deaigDed to be quickly 
nl .. s~ but shall offer prot.ct:ion agaillat accicleD.tal rel..... A suitable in
struction sign shall be located on the inside of the door near the fastening de
vice on the first-opened door, to indicate its method of operation. 

2.8.1.3. switch - The em.rgency door shall be equipped with an electrical switch connected 
to an audible signal autoMatically operated and located in the driver's co~rt
.. nt which shall indicate the unlatching of this door. The switch shall be en
closed to prevent ta~ring and the wires leading froa the switch shall be con
cealed in the walls. No cut-off switch shall be installed in the circuit. 

2.8.2. Style 2 ~rgency Door (Single Door Type) 

2.8.2.1. Di .. nsions - The emergency door shall be located in the center rear of the body 
and shall have a •inimu. horizontal opening of 30 inches and a ainimu. vertical 
opening of 48 inches measured from the floor level. 

2.8.2.2. Latch - The emergency door shall be equipped with a slidebar rack and pinion (c .. ) 
operated latch. The slidebar shall be approximately 1.25 inches wide and 0.375 
inch thick and shall have a minimum stroke of 1.125 inches. The slidebar shall be 
spring loaded so as to retain the bar in the closed position and have a .tni.u. ot 
one inch of horizontal bearing surface beyond the edge of the door fra .. when the 
door lock is in a latched position. 

2.8.2.3. Fastening - The movement of the lock handle through its full arc of operation 
shall not be obstructed by, or extended into the area behind the rear seats at the 
emergency door. The handle, when in the closed position, shall .aet the 
require .. nts of FMVSS No. 217. The design of the lock handle shall allow quick 
release, but shall offer protection against accidental release. Control of the 
fastening devices froa the driver's seat shall not be paraitted. A pull handle 
shall be installed on the inside of the e .. rgency door so that the door can be 
securely closed for positive fastening. Provisions for opening fro• the outside 
shall consist of a handle (device) designed to prevent "hitching a ride" yet 
allowing the door to open when necessary. The outside handle, when in the closed 
position, shall extend vertically downward from its pivot center. 

2.8.2.4. Hinges- The door ~y be hinged on the right or left side of the body, shall open 
outward, and shall be designed to perait opening from both inside and outside of 
the bus. It shall be properly sealed against -aisture and dust. 

2.8.2.5. Switch - The emergency door latch shall be equipped with a heavy-duty electric 
plunger-type switch connected to a warning buzzer located in the driver's coa
part .. nt. The switch shall be enclosed in an adequately protected case, and wires 
leading fro• switch shall be concealed in the walls. The switch shall be 
installed so that the buzzer will sound before the door handle is turned far 
enough to per•it the door to open. The switch shall be Cole-Hersee's No. 9118 
having an upset end (knob) on the plunger head. 

2.8.3. Header Board - The head impact area on the inside at the top of the e .. rgency door shall be 
protected by an energy-absorbing, padded header board of sufficient size (width, depth, and 
length) to prevent injury when accidentally i~acted. 

25 



2.9. SIDE DOORS OF CORVERIED VANS - The side doors of converted van shall be made inoperable by one of 
the following: 

2.9.1. Removal -The cargo doors on the side of converted vans shall be removed and the area rein
forced and covered with riveted-on exterior and interior paneling. 

2.9.2. Other Means- The doors may be left in place but shall be reinforced and .ade permanently 
inoperable by means other than the use of rub rails on the outside of the body. 

2.10. lmiDSBIEtD Aim 1IIIUXJIIS -

2.10.1. General Design -

2.10.1.1. Windshield - The maximum width of the windshield center post shall not exceed 2.5 
inches. 

2.10.1.2. Passenger Side Windows - There shall be one vertical opening side window for each 
passenger seat. These windows shall open from the top only and shall operate 
freely. All side windows except the driver's and the service door window, shall 
be the split sash type with positive latch. Side windows that can be latched in 
an uaeven position are not acceptable. They shall be furnished with a latching 
mechanism which will allow each window to be latched in a position not more than 
six inches fro• the top. The passenger side windows shall provide an unobstructed 
opening 22 inches wide and between 9 and 10 inches high. 

2.10.1.3. Driver's Side Door and Emergency Door Windows -The windows of either style 
emergency door (see Par. C.2.8,) and Style 2 driver's side doors (see Par. 
C.2.6.2.) shall be furnished with upper glass panels permanently closed and set in 
rubber or sealed in rubber. 

2.10.2. Glazing- Glass shall be installed in rubber channel gasket material or approved equivalent 
Material. The glass shall be mounted so that the permanent identification mark is visible 
from either inside or outside of the bus. All safety glazing materials shall be approved by 
the Department of Public Safety. All exposed edges of glass shall be banded. The glass 
shall be as follows: 

2.10.2.1. Windshield- The windshield shall be minimum 0.21875-inch thick safety plate glass 
and shall be heat-absorbent, laminated AS-1 safety glass meeting ANSI Standard 
Z26.1, as amended. 

2.10.2.2. Passenger Side Windows -The glass in all passenger side windows shall be a mini
mum of 0.125-inch safety plate glass and shall be AS-2 grade or better, as 
specified in ANSI Safety Code Z26.1. AS-3 grade glass is acceptable as an option 
for passenger side windows only with deep tinted glazinq (see Option 10). 

2.10.2.3. Other Windows - The glass in all 
emergency door windows, and rear 
safety plate glass and shall be 
Code Z26.1. 

2.10.3. Tinting -

other window including the driver's side windows, 
(side) windows shall be a minimum of 0.125-inch 
AS-2 grade or better as specified in ANSI Safety 

2.10.3.1. Windshield - The windshield shall have a horizontal gradient band (tinted) start
ing slightly above the driver's line of vision with approxiaately 90\ light 
transmittance and gradually decreasing to a minimum of 70\ light transmittance at 
the top of the windshield, or the entire windshield shall be tinted to meet the 
requirements of FMVSS No. 205. 

2.10.3.2. All Windows - ~n so specified in the Invitation for BidB, all windows shall have 
AS-2 grade or better grade laminated safety plate glass and shall be tinted to 70\ 
light transmittance (see Option 26). This is defined as •regular tintiDg.• 

2.10.3.3. Passenger Side Windows - Mhen so specified in the Invitatioa for Bida, the 
passenger side windows only shall be tinted to approxidately 10\ light trans
mittance (see Option 10) using AS-3 grade glass or better . This is defined as 
•deep tinting• and is recommended for transporting some i~aired passengers. 

ROte: Regular tinting (70\ light transmittance) is perMitted in all windows. 
Dark tinting (30\ light transmittance) or Deep tinting (10\ light transmittance) 
is not permitted in the windshield or any window used for driving purposes. 
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2.11. IITZRIOR PARELS - All interior panels shall be steel and of the body manufacturer's standard design 
except the panels beneath the windows shall be clear-coated galvanized embossed steel meeting ASTM 
A446. Also the stepwell and riser panels in the service door entryway shall be clear-coated 
galvanized steel (eMbossing not required). Galvalume, aluminized steel, and aluminum over steel 
panels are acceptable for use beneath the windows and in the entryway. Interior panels made of 
0.032-inch, 3105-Hl4 aluainum may be used in IS-passenger buses only. 

2.11.1. Design - Front and rear panels shall be formed to present a smooth, pleasing appearance. 
Roof panels shall be continuous fro• header to header. If the ceiling is constructed so as 
to contain lapped joints, the forward panel shall be lapped by the rear panel and all ex
posed edges shall be beaded, hemmed, flanged, or otherwise treated to ~niaize sharp edges. 

2.11.2. Attac~nt -All interior panels shall be attached to the frame structure by bolts, rivets, 
or by any well-designed .. thod utilizing self-locking panels, locking panel strips, or 
clips. Regardless of the .. thod used, the panels shall be attached so that vibration, rua
bling, and popping shall be at a •inimum. 

2.12. PLOOR - If a steel floor is not furnished with the bus chassis, then the bus body .. nufacturer shall 
use his standard floor construction. If the floor is furnished with the chassis, then the 
floor shall be covered with aaterial as described below: 

2.12.1. Material - The floor shall be covered with plywood securely attached to the existing steel 
floor. The plywood shall be 5/8-inch no11inal thickness, A-C or B-8 Exterior grade -.nufae
tured in confor.ance with u.s. Product standard PS 1-83, 

2.12.2. Installation- Plywood shall be installed in the areas under all seats including the dri
ver's seat. It .. y be cut to fit around any per .. nently-attached driver's seat provided by 
the chassis .anufacturer. 

2.13. n.oca con:ltDG -

2.13.1. Aisle Material - Floor covering in the aisle shall be the aisle-type, fire-resistant rubber 
or equivalent, and shall be nonskid, wear-resistant, and ribbed. Mini.u. overall thickness 
shall be 0.1875 inch .. asured fro• tops of ribs. Rubber aisle floor covering shall .. et 
Federal Specification Z~71D. 

2.13.2. Underseat Material -The floor in the underseat area (including wheelwells, and the areas 
under the driver's seat and wheelchairs) shall be covered with fire-resistant, rubber floor 
covering or equivalent having mini.u. overall thickness of 0.125 inch. 

2.13.3. Installation- Floor covering (except that on the toe board) shall be per.anently bonded to 
the floor with waterproof adhesive aaterial and shall not crack when subjected to sudden 
te~rature changes. All seams shall be sealed with waterproof sealer. 

2.13.4. Tri•- Seaas shall be covered with the bus body .. nufacturer•s standard aluainua tri• using 
countersunk flat or oval screws. 

2.14. PASS ~ ABQOII IS - The bus passenger seats shall .. et or exceed the knee spacing and 
crash protection require..nts of FMVSS No. 222 and shall confora to the following: 

2.14.1. Seat Fra .. s -

2.14.1.1. Design and Material - The seat frames shall be constructed of steel of the type, 
size, and gauge necessary to -.et the seat load deflection require .. nts of FMVSS 

No. 222. Seat fra .. s legs shall be two, four, or six pedestal type. The seat 
backs shall slope backward to provide a coafortable seating angle. Seat backs 
that are set io a .. rtical pl .... or tilt fonRt.rd are DOt aa:.ptable. 

2.14.1.2. Painting Requirements- The entire seat frame, except that section of the back 
fra .. which is padded and upholstered, shall be thoroughly cleaned, pria.d, and 
painted. The paint shall have adhesive qualities which will not per~t the re
-aval of the paint by .aans of the thu.bnail-scrateh .. thod without first chipping 
a starting place. 

2.14.2. Seat Installation -

2.14 .'2 .1. Aisle Width - The •1.n1.JIIUJIII aisle width between rows of seats shall be 12 inches. 
(See Par. G.2.1.1.3 for aisle width requirements on wheelchair lift-equipped 
buses.) 

2.14.2.2. AttachMent- Each leg shall be attached to the floor with at least 2 bolts, flat 
washers, lock washers, and nuts, or approved equal. Where it is iapossible to use 
bolts and nuts at certain floor points due to main cross .. ~rs or floor sill 
interference, thread-forming or cutting bolts aDd lock .aabera .. y be used. 
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2.14.2.3. Knee Spacing - The seats shall provide knee spacing as normally furnished by the 
manufacturer for this seating capacity but not less than 24 inches for the 15-
passenger bus. {See Par. A.2.13. for the definition of knee space.) Knee spacing 
for the 16- through 20-passenger uus shall be not less than 25 inches (see Table 
No. 1 and Option 16). 

2.14.3. Seat CUshions -All seat cushion units 30 inches wide or less shall be designed to adequate
ly support two passengers of 125 pounds each. All seat cushions over 30 inches wide shall 
be designed to adequately support three passengers of 125 pounds each. The seat cushion 
shall consist of a base, to .. cushion, and upholstery meeting the followinq require-nts: 

2.14.3.1. Base- The base shall be noDdnal 1/2-inch thick, interior grade, C-D plywood with 
exterior grade glue, identification index 32/16, aanufactured in confor.ance with 
u.s. Product Standard PS 1-83 and identified as to veneer grade and glue bond type 
by the tradeurks of an approved testing agency. Plywood with blue stain iD aap-

wood is DOt. ~·· 

Alternatively, the base may be aade of "Donnite" material, aanufactured by the 
Donnite Corporation, Flora • Harrison, Ply.outb, Indiana 45563, of equal or better 
strength and thickness. 

2.14.3.2. Foam CUshion The bus body aanufacturer•s standard full di .. nsion urethane foa• 
.. terial shall be used for the seat cushion material. 

2.14.3.3. upholstery -The seat cushion unit shall be covered on top and four sides with a 
vinyl resin-coated upholstering .aterial as follows: 

(i) Material - These materials shall have a reqular fire-resistant treat.ent 
and shall be artificial leather equal to the coated fabrics listed in Table 
No. 2. 

{ii) welting -There shall be welting on exposed seaas of the seat back and 
cushion. 

(iii) Thread - The upholstery .aterial shall be securely sewn with a thread 
Meeting the requirements of Federal Specification V-~295d. The thread in 
the needle and the thread in the looper (bobbin) of double-thread Machines 
shall be size F, Type II (Twisted Bonded Multiple cord), and size E, Type I 
(Twisted Soft Multiple Cord), respectively. The thread used in the needle 
and through the looper shall be Size F (Honofila .. nt), Type III, for single 
thread aachines . 

2.14.4. seat Belts, Passenger- Seat belts conforming to FMVSS Nos. 209 and 210 shall be provided 
for each passenger position on 15- through 20-passenger school buses, including those with 
GVWR of more than 10,000 lbs. The seat belts shall meet the following require .. nts: 

2.14.4.1. Design - Seat belts shall have a buckle end and an attaching end which are adjust
able to fit passenger sizes as required by FMVSS 208 and 209. Buckles shall be of 
the plastic-covered push button design. Long and short ends shall be .aunted 
alternately with the short end on the aisle. If possible, the design shall pre
vent fastening the belts across the aisle. 

2.14.4.2. colors - The belt assemblies shall be alternately coded with oaly two caat~ .. tiDg 
colors. All aisle seats shall have belts with the sa .. color. All wall seating 
positions on two passenger seats shall have seat belts with a color contrasting 
with the aisle belts. on three-position seats, the center belts shall be of the 
contrasting color and the aisle and wall belts shall be the sa .. color. 

2.15. S&la'Dm lt&QODW&IS, tarva•s -

2.15.1. Seat Design- The base of the driver's seat shall be of the adjustable pedestal type or the 
platfor• type having an adjust .. nt range of approxiaately 4 inches "Fore and Aftw. The back 
of the driver's seat shall be heavily padded and formfitted. 
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2.15.2. Installation- The driver's seat, when installed by the body manufacturer, shall be mounted 
with bolts, flat washers, lock washers, and nuts except where it is impossible to use bolts 
and nuts at certain floor points due to main cross members or floor sill interfe~ence. 
Thread-forming or cutting bolts and lock washers may be used at these points. 

2.15.3. Seat Belts and Seat Belt Assembly - A seat belt assembly conforming with FMVSS No. 209 shall 
be provided for the driver. The belt assembly shall be equipped with a reel-type locking 
retractor incorporated into the assembly. The location of the seat belt anchorage shall 
confor. to SAE Standard J383 with the driver's seat adjusted to its rear.ost position. A 
Type 2 seat belt with a standard shoulder harness, when provided, does not require a 
retractor at the stationary fastening bracket; however, this mounting bracket must be within 
easy reach of the seated driver. The seat belt assembly shall be anchored in such a aanner 
or guided at the seat fr ... so as to prevent the driver froa sliding sideways fro• under the 
belt. 

2.16. SENr ~ ~ PAaiLS- Barriers, or a system of padded guard rails, stanchions, and aodesty 
panels, or a coabination padded stanchion-guard ~ail with padded .adesty panel, shall be installed 
in front of each front passenger seat. The require .. nts of these barriers and .adesty panels are as 
follows: 

2.16.1. Buses (with GYNR > 10,000 lbs) - Buses with GVWR of .are than 10,000 pounds shall have re
straining barriers installed in front of each front passenger seat in accordance with the 
r~ire .. nts of FMVSS No. 222. 

2.16.2. other Buses - Buses with GVNR of 10,000 pounds or less shall have one of the following: (a} 
a restraining barrier si~lar to that required by FMVSS No. 222, (2) a padded stanchion, a 
padded guard rail, and a padded .odesty panel, or (3) a colllbination padct.d stanchion-quard 
rail with padded .XS.sty panel as follows: 

2.16.2.1. Material -All stanchions and guard rails or ca.bta.tion ataacbioae and guard 
rails shall be of steel or equivalent strength tubing having a •ini~ outside 
di ... ter of 1 inch. "nlese stanchions and guard rails shall be padded. 

2.16.2.2. Stanchions or stanchion;Guard Rails - Standhion(s) or co~ination stanchions and 
guard rails shall be installed at the rear of the entrance stepwell .ad at the 
right rear of the driver's seat. The placement of stanchions shall neither re
strict the entrance passageway at any level to less than 24 inches nor aisle width 
to leas than 12 inches. 

2.16.2.3. Guard Rail or Guard Rail/Stanchion- One guard rail or oa.biDation guard rail
stabcbion shall be installed from the stepwell stanchion to the right-hand wall 
.ad a si~lar guard rail or ~!nation gu.rd rail staDcbion shall be installed 
fro• the driver's side stanchion to the left-hand wall. These guard rails shall 
be positioned approxiaately 28 inches above the floor. The right-hand guard rail 
shall not restrict the entrance passageway to less than 24 inches at any level. 
The left-hand guard rail (behind the driver's seat) shall not restrict rearward 
travel of the driver's seat. 

2.16.2.4. Padded MOdesty Panel-

(i) General - A padded modesty panel shall be installed beneath each of the two 
guard rails and shall extend down fro• each guard rail to within one inch 
or lass of the bus floor and fro• approximately one inch fro• the outside 
wall to within aproxiaately one inch of the stanchion or vertical portion 
of the guard rail-stanchion. These MOdesty panels shall be securely 
attached to the guard rails and other supports in a .. nner so that rattles 
and loosening will not occur. The MOdesty panels shall be padded on both 
sides. 

(ii) Right-Hand Modesty Panel- If the right-hand MOdesty panel extends over or 
into the entrance stepwell opening, it MUst be flanged at the floor line so 
as to close any opening between this panel and the floor. The right-hand 
~sty panel shall not restrict the entrance passageway to less than 24 
inches. 

(iii) Left Hand Modesty Panel- The left-hand .odesty panel shall neither 
interfere with the rearward travel of the driver's seat nor with the 
placeaent of required safety and operating equipment. 

2.16.3. Handrail- A grab handle or handrail of sufficient length to assist entering and exiting 
passengers shall be installed on the forward side of the right barrier or MOdesty panel. 
The outside surface of this handle shall be stainless steel polished alu.dnu., or chrOMe
plated steel. 
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2.16.4. Knee Space -Knee space between these modesty panels and the front of each f~ont passenge~ 
seat shall be at least 24 inches fo~ 15-passenge~ and 25 inches for 16- through 20-passenger 
buses when measured from the modesty panel to the f~ont of the seat back at the center of 
the seat app~oximately 4 inches above the seat cushion. 

2.17. WHBBLRDUSrRG- The wheelhousing shall be the manufacturer's standa~d design. (See Par. c.l.9. for 
undercoating requirements.) 

2.18. VERrl~OB - The bus body shall be equipped with a suitable, controlled ventilation sytem of suffi
cient capacity to maintain a satisfactory ratio of outside to inside air under noraal operating 
conditions without opening windows except in warm weather. 

C. 3. N:CBS9DPRS. IIBQUDED .MD OF.l'Iaat. -

3.1. BACKUP ALARM- An autoaatic, audible backup warning alarm meeting the require .. nts of type c, 91 
dB(A), SAE J994b (except for 12-volt system) shall be installed behind the rear axle. 

3.2. DBIRDSIERS- Defrosting equi~nt shall keep the windshield, the window to the left of the driver, 
and the glass in the service door clear of fog, frost, and snow, using heat from the heater and 
circulation froa fans. All defrosting equipment shall .. et the requireaents of FMVSS No. 103. Any 
circulating fan used in defogging and installed on the eurb side of the bus front shall be aounted 
on the windshield header so as to protect the fingers, hair, and clothing of entering and departing 
passengers. 

3.3. FIRE ~ - School buses shall be equipped with one of the fire extinguishers listed below: 

3.3.1. Standard Fire Extinguisher- Each bus shall be equipped with at least one refillable stored 
pressure Multi-purpose Dry Chemical type (or approved equal) fire extinguisher of Minimua 
5-pounds capacity, mounted in extinguisher manufacturer's autoaotive type bracket, and lo
cated in driver's co~rtment in full view of and readily accessible to driver. The fire 
extinguisher shall bear the underwriters Laboratory Listing Mark of no less than 2A 10-B:C 
rating. Extinguishers shall be furnished with a hose, pressure gauge, and .. tal head. 

3.3.2. Halon Type Fire Extinguisher - An approved equal fire extinguisher is the ~rican safety 
Products (ASP) Model 13000, 2A 40-B:C Rating. (For those who prefer this type, this fire 
extinguisher is available with a 13-pound charge of combined halon gas. It is not per•is
sable to transport these units after refilling, th•~•fore the aanufacturer offers a 
five-year war-ranty and replacement of discharged units with a new unit at half price.) 

3.4. FrRST AXD Err - Buses shall have a removable metal first aid kit container .aunted in an accessible 
place within the driver's compartMent. The compartment shall be .arked to indicate the location of 
the kit. Nuaber of units and contents for each kit shall be as follows: 

2 1 in. x 2 1/2 yds. adhesive tape rolls 
24 sterile gauze pads 3 in. x 3 in. 

100 - 3/4 in. x 3 in. adhesive bandages 
12 - 2 in. bandage compress 
12 - 3 in. bandage compress 

2 - 2 in. x 6 yds. sterile gauze roller bandages 
2 nonsterile triangular bandage approx. 40 in. x 54 in., 2 safety pins 
3 - sterile gauze pads 36 in. x 36 in. 
3 - sterile eye pads 
1 - rounded end scissors 

3. 5. IIEimCRS 111m ASSOCIATED CClhRMBRIS 

3.5.1. Standard Heater -Each bus shall .be equipped with a factory-installed fresh air type heater 
regularly offered as standard vehicle manufacturer's accessory for this type of vehicle. 
Controls shall be mounted on the dash. 

3.5.2. Auxiliary Heater -When so specified in tbe Invitatioa fo~ BidB. an auxiliary hot water type 
heater shall be furnished and installed in the passenger compart .. nt of the bus (see Option 
11). Heated conduits inside the bus shall be insulated or shielded to prevent injury to the 
driver or passengers. 

3.5.3. Bleeder Valves -Any heater(s) installed by the body manufacturer shall have accessible air 
bleeder valves installed in the return lines. 

3.5.4. service Accessibility- Heater motors, cores, and fans shall be readily accessible for ser
vice. Access panels (removable without removing driver's seat) shall be p~ovided as requir
ed for maintenance. 

3.6. EXTERIOR~ -Exterior mirrors shall conform to the require-.nts of FHVSS No. 111. Each 15-
through 20-passenger school bus shall be provided with exterior mirrors and brackets as described 
below: 
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3.6.1. Crossover Mirrors -An exterior wide angle (crossview) mirror (minimum 40 square inches of 
surface area) shall be installed on the left front of the bus and shall comply with the 
requireMents of Section IV B.t.e of Federal Safety Standard No. 17, or as amended. This 
mirror shall have a tripod bracket assembly. 

3.6.2. Localized Viewing Mirror -A minimum 40 square inch convex mirror shall be installed on the 
right front of each bus to provide localized vision. 

3.6.3. Rearview ~rrors -Exterior rearview mirrors shall be adjustable to allow any driver to have 
visibility beyond the rear wheels at ground level. Mirrors and brackets shall be provided 
for the various size buses as follows: 

3.6.3.1. 15-passenger Buses (Below Eye-level Mirrors) -IS-passenger buses shall have the 
following ~rrors and brackets furnished: 

3.6.3.1.1. Mirrors- Two .. tal-backed exterior clear-vision below eye
level rear-view mirrors with unit magnification and not less 
than fifty square inches of reflective surface shall be 
mounted outside, one to the left and one to the right of the 
driver. The right-side rearview mirror shall be the split 
view (dual view) type aade up of a miniJIWI 50 square inches 
flat mirror and a convex mirror. The convex mirror shall 
have approximate aini.un of 19 square inches reflective sur
face. 

3.6.3.1.2. Bracket- Each mirror shall be mounted on tripod type~
ing brackets, such as K-D Laap Company, Model 112-7308, or 
approved equal. General Motors bracket number D-44 is app
roved as an equal. 

3.6.3.2. 16- through 2G-passenger Buses (with Bodies Extending Laterally Beyond the Bus 
cab) -These buses shall have mirrors and brackets _.eting Par. C.3.6.3.1. above 
in the dual view configuration, e.g., .trrors on each side .. de up of a adnimum 50 
square inch flat mirror and one minimum 19 square inch convex mirror in the dual 
view configuration. 

3.6.3.3. 16- through 20-passenger Buses (with Bodies Not Extended Laterally Beyond the Bus 
Cab) -These buses shall have mirrors and brackets .. eting either Par. C.3.6.3.2. 
above or the following: 

3.6.3.3.1.~rrors - Two Metal-backed, exterior, clear-vision rearview adrrors not 
less than 6 inches wide by 16 inches long shall be .aunted outside, one 
to the left and one to the right of the driver. The right-side rearview 
.drror shall be the split view (dual view) type, such as the Grote Model 
16041, o~ the Duplex "T" No. T-616 as manufactured by ElMSford 
Diecasting Coanpany, 4 Vernon Lane, Elmsford, New York 10523; or a split 
view mirror with a prefocused convex (blind spot) mirror such as 
Sure-View Model 7002, manufactured by Sure-View, Inc., 1337 North 
Meridian Street, Wichita, Kansas 67203, or approved equal. 

3.6.3.3.2.Bracket - Each exterior mirror shall be mounted in the brackets and 
assemblies shown on Texas state Purchasing and General Services 
co .. ission Drawings NuMbered 040-35(a), 040-35(3), 040-35(4), 040-35(5), 
040-35(6) and 040-35(7), dated Nove~r 15, 1968. The brackets shall be 
~unted on the left front and right front of the bus body and cowl. The 
parts, as shown on Drawings Numbered 040-35(2) and 040-35(3), .ust be 
forMed to fit the individual configuration of each .. nufacturer•s body 
and cowl design. Long dimensions of Texas mnirror brackets may be ad
justed as required to fit the configurations of buses. General Motors 
bracket nUMber D-44 is an approved equal. 

3.6.3.4. Mounting- Mounting of exterior mirrors to the bus body shall be by .. ans of 
bolts, nuts, and lock washers, where possible; otherwise No. 10 hexagon head sheet 
.. tal bolts with star lock washers or No. 10 hexagon head sheet .. tal screws with 
serrated surface shall be used. 

3.6.3.5. Painting Requirements - Brackets and asse~lies of all exterior rearview and 
crossover mirrors shall be cleaned and prepared for painting in accordance with 
f~ral Specification TT-c-4908, Type I or II. The metal backs of stainless 
steel, aluainua, and chro .. -plated exterior and crossover mirrors, if paiDted, and 
the backs of all other .. tal-backed exterior and crossover •irrors shall be 
finished in black (Color No. 37038 of Federal Standard No. 595a). 

JKJI'Z: can -t be exercised to 9'J81r'd agaiaat rtGicing exterior ainor shea below m;•i·-. fte requir.cl 
field of ri- aball DOt be Upair«t. 
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3.7. Interior ~rror- A clear-vision interior rearview mirror conforming to FMVSS No. 111, with at least 
6" x 16" size vision area, affording a good view of the road to the rear as well as of the passen
gers, shall be furnished and installed. The mirror shall be made of safety glass and have rounded 
corners and protected edges. 

3.8. BEVOLVDIG STIID8E LIGHr -llben so specified on Invitation for Bids (see Option 22), an optional white 
flashing strobe light meeting the following requirements shall be provided: 

3.8.1. Design- The lamp shall have a single clear lens emitting light revolving 360 degrees around 
a vertical axis. The light source shall be minimum of 50 candlepower and flash 60-120 times 
per minute. The base of the lamp shall be metal or approved equal and installed by a method 
which seals out dust and moisture. A manual switch is required for operation and a pilot 
light to indicate when the light is in operation shall be included. Wiring shall be in
stalled inside the bus walls. 

3.8.2. Mounting - The strobe light shall be permanently installed near the centerline on the school 
bus roof and not more than one-third of the body length forward of the rear edge of the bus 
roof. It shall not extend above the roof more than approximately 6.5 inches. 

3.9. STOP ARM- JibeD so specified on Invitation for Bids (see Option 21), a school bus stop arm meeting 
SAE Jll33 and the following requirements shall be provided: 

3.9.1. Design - The sign shall be octagon-shaped, constructed of zinc-coated steel or aluminu. and 
painted with a polyurethane finish. It shall have a Minimum 1/2-inch wide white border and 
the word "STOP" in white letters at least 6 inches high against a red background on both 
sides. Double-faced red, alternately flashing lamps, one each at the top and bottom (visi
ble fro• each side of the structure) shall be connected to, and flash with the required 
school bus red flashinq signal lamp circuit when the arm is extended. The arm mechanism aay 
be activated by air pressure, electricity, or by vacuum. ~ acbool .-y specify a reflec
torized surface if desired. 

3.9.2. Mounting- The stop arm shall be installed on the left side of the school bus near the front 
cowl section. 

3.10 SUB VISOR - An adjustable sun visor with a minimum size of 5 inches by 16 inches shall be installed 
above the interior windshield on the driver's side. The sun visor shall not interfere with the 
driver's full view of the rearview mirrors. A right sun visor is manufacturer's option. 

3.11. 'l'OOL <X»>PAJl!'IIIEIIIT -lllen so specified in the Invitation for Bids (see Option 31), a 11\etal container 
of adequate strength and capacity shall be provided for storage of tire chains, tow chains, and such 
tools as may be necessary for minor emergency repairs. This storage container shall be located 
either inside or outside the passenger compartment. However, if it is located in the passenger 
compartment, it shall be provided with a separate cover; a seat cushion shall not be used as this 
cover. This tool compartment shall be capable of being securely latched and shall be fastened to 
the floor in the right front or the right rear of the bus. 

3 .12 lfiiiDSBIELD WIPERS MD -.stiERS -

3.12.1. Wipers - Each bus shall be equipped with two, 2-speed or variable speed, electric motor
driven windshield wipers. 

3.12.2. Washers -A vacuum- or electric-operated windshield washer shall be furnished and installed. 
The washer shall have a minimum reservoir capacity of one quart of water and shall direct a 
stream of water into the path of travel of each windshield wiper blade each time the actuat
ing button is operated. 

32 



D. OIASSIS SPECl:P'ICA!'I(ft; 

D.l. GEIGCRAL IIBQttU CIS -

D.2. 

D.l. 

1.1. G1RERAL SPBCIP'I~OIB- The require.ents for gross vehicle weight ratings, gross axle weight 
ratings (front and rear) and tire sizes and load ranges, as specified in Table Nos. 3 through 6 for 
each size chassis are~ require .. nts (see Par. A.4.4.). The requireMents are tor school buses 
with standard equipMnt. '1'he added .,.igbts of optioaal ecpd.pMDt., 8UCb as air cunditiOili.Dg, l01J'P98 
racks, lifts for the Jilyaieally blpairec:J: or other hui'VJ' accea~riea were DOt <=Obllict.red ill ..t.b
lillhi.Dg the cap.city rat.i.Dp to be certified for the c:bassis. If additional optional equis-ent is 
ordered which necessitates increased capacity ratings of either axles, springs or tires, it is the 
responsibility of the vendor to furnish the• so that propt~r certification can be .. de on the 
vehicle. 

1.2. COLOR- The chassis, including ~rs and wheels, shall be painted black (Color 17038); cowl, fen
ders, and hood shall be painted school bus yellow (Color 13432). 

2.1. CIIASS:U ....,.. S:U. .--s - Each tra .. side .. llber shall be of one-piece construction. If the 
fr ... side .. mers are extended, such extension shall be designed, furnished, and gua.rant-.4 by the 
installing -.nutacturer. The installation shall be .. de by either the chassis or body -.nutacturer. 
Extensions of fr ... lengths are peraissible only when such alterations are welded on behind the han
ger of the rear spring. This specification does not peradt wheelbase extensions. Any welding, 
heating (for fr ... straightening or repairs), or the drilling of holes in chassis fr ..... ~rs 
shall be in accordance with chassis aanufacturer•s reco ... ndations. 

2.2. BORPBIS, r.a.r~ .sAa- Front and rear bumpers shall be chassis .. nufacturer•s standard except the 
rear ~r furnished by body .. nufacturer shall be of the size and type and attached to fr... as 
described in Paragraph C.l.2. The buapers shall be painted black (Color No. 17038) • 

.Z.l. PUBL ~- St~mdard and auziliary fuel tanks shall .. et I'MVSS No. 301-75 as applicable to school 
buses and shall .. et the current design objectives of the S~: 

2.3.1. Standard Fuel Tanks -The standard fuel tank shall have a aini.ua capacity of 21 gallons. 
The tank shall be aounted, filled, and vented entirely outside the body (see Section 
0.4.4.2.) 

2.3.2. Auxiliary Fuel TanJt(s) --....eo specified in the Iavitatiaa for Bidll, the bus shall be fur
nished with a ainiaua capacity 30-gallon fuel tank or tanks furnished and installed bf the 
~hassis .. nufacturer (see Option 9). 

2.4. STE~RXRG. POMEa- The bus shall be furnished with the chassis .. nufacturer's standard pow.r steer
ing which will provide safe and accurate perforaance at aaxi~ load and speed. 

3.1. AU.BS- Axle capacities and gross axle weight ratings (GAWR's) shall be as specified in Table !los. 3 
through 6 for each aake of vehicle. Increased axle capacities shall be furnished to acco-.odate 
optional equi~nt such as diesel engines or other heavy accessories as required (see Paragraphs 
A.4.4., D.l.l., and G.1.7.2.) 

3.2 • .ua.., JIBLMBD OW" l&w 

3.2.1. Service Brakes - Service brakes shall be .. nufacturer•s standard front pove~ disc brakes and 
rear disc or dru. brakes .. eting FMVSS No. 105-83 as applicable to school buses. 

3.2.2. Low Fluid warning - Hydraulic assist-boosters shall audibly and visually warn of fluid or 
power loss. 

3 .l. ~ l!i•!W•m - Two front and two rear heavy-duty, double-acting shock absorbers shall be in
stalled. 

1.4. SPRIBGS The ground ratings for the front and rear springs shall be as specified in Table Nos. 3 
through 6 tor each .. ke of vehicle (see Paragraphs A.4.4., 0.1.1., and G.l.7.2.). 

3. 5. ftmES Am ..-a.s -

3.5.1. Tires- All standard tires shall be the steel belted radial tubless type. All tires shall 
be new and the tread style furnished shall be the tire .. nufacturer•s standard design and 
the brand nor.ally furnished on regular production orders un1 ... otberwi .. ..-cified ia t.be 
~ibtiaa for Biela. All tires shall be "Original Equip-.nt Line Quality. • For tire size 
and load range for each size chassis, see Table Nos. 3 through 6 and the aajor co~ents 
chart. 
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3.5.2. Spare Wheel -When so specified in the Invitation for Bids. the bus shall have a spare wheel 
(see Option 32); however carrier for spare llheel will oot be provided under this option. 

3.6. HUbODUHEIERS - Each chassis shall be equipped with one hubodometer with standard mounting bracket 
which shall be calibrated in miles and installed by the manufacturer. The preferred mounting 
location is on the right rear axle drive wheel. The hubodometer shall be one of the following: 

3.6.1. Accu-Trak, Standard Car Truck, Park Ridge, IL 60068. 

3.6.2. Engler Instruments, 250 culver Ave., Jersey city, NJ 07305. 

3.6.3. Veeder-Root, Hartford, CT 06102. 

D.4. DaiiiE AN> JtS:I.QZD U»L<l&IUS -

4.1. EIGIRIS- Approved engines listed in each table for the various size buses are the engines for which 
the vendor has requested approval and are uau.11y the s .. llest engine in teras of perforaance that 
will Meet the requirements listed below. Other approved engines which the vendor May provide with a 
given chassis will be listed also in an Approved Products List (APL). The APL will be updated as 
new engines or additional versions of current engines are approved. Pl .... DOte that ODly tho .. 
eagiDes appro'fed as specified below and listed eitber iD the 'haas Scbool Bus Specification or ill 
tbe Clua OlC)-...B..-IIPL will be ac:cephble for school bus-. 
4.1.1. Gasoline Engines - Engines for the 15- through 20-passenger 

type unless ot.Mnrise specified in the IDvitatiOD. for Bids. 
Tables Nos. 3 through 6 and in the Class 070-B-APL. 

buses shall be of the gasoline 
Approved engines are listed in 

4.1.2. Diesel Engines - 1lhea so specified in the Invitation for Bidlll, the 15-, 16-, 19-, or 20-
passenger school bus chassis shall be furnished with a 4-cycle diesel engine (see Option 7). 

4.1.3. Power Requirements- Each bus shall be furnished with an engine that ... ts or exceeds the 
following .tni~ criteria (see second note at the end of Paragraph D.4.1.4.8.), when tested 
at or above the GVWR required for a given bus capacity and with all accessories except air 
conditioning compressor on and operating: 

4.1.3.1. 
4.1.3.2. 
4.1.3.3. 
4.1.3.4. 
4.1.3.5. 

Aeceleration fro• 0 to 50 mph in 60 seconds or less. 
Gradeability of 1.5\ minimum at 50 Mph. 
Gradeability of 5.0\ minimum at 25 ~h. 
Startability of 20\ minimum. 
Top speed of 55 Mph ainimua at the Manufacturer's rated r~ for the governed 
engine. 

4.1.4. Approval of New Engines Procedures for approving new school bus engines for 15- through 
20-passenger school buses shall be as follows: 

4.1.4.1. Submit to the Specification Section, a letter certifying that the proposed engine 
meets or exceeds each require .. nt of Par. 0.4.1.3. when installed in the largest 
size bus for which approval is requested. 

4.1.4.2. The Specification Section will review the request and advise the vendor or .. nu
facturer by letter that their request for engine approval and their state .. nt on 
engine performance have been received. Copies will be furnished to the school Bus 

Conrli ttee. 

4.1.4.3. After receipt of this letter, the vendor or Manufacturer shall contact the SPGSC 
Purchaser to arrange for the testing of the engine in the largest size school bus 
for which approval is requested. The Purchaser will consult with the TEARe
presentative and inform the vendor of the na .. (s) of the school district(s). 

4.1.4.4. The vendor must obtain the cooperation of one of the na .. d school districts in 
agreeing to test the bus and to provide a report to the SPGSC Specification sec
tion on the form provided (see copy of the rora entitled, "Three Month Test of New 
School Bus Engines", on page 92.) 

4.1.4.5. The vendor or aanufacturer shall then contact the SPGSC Purchaser and TEA School 
Bus Committee Representative about ordering the school bus with the subject 
engine. 

4.1.4.6. The bus shall be tested for a period of not less than three aonths during the 
regular nine-months school ter•, preferably on a variety of routes and on activity 
trips. 

4.1.4.7. Upon receipt of the school district's report, the Specification Section will .. ke 
a reco~ndation at the next Meeting of the School Bus co .. itt .. that the engine 
be accepted or rejected. 
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4.1.4.8. The School Bus Commdttee will act on this recommendation and, if approved, the 
engine will be added to the Class 070-B APL. 

BOllS: Once an engine is approved in one horsepower and torque version, other power versions of 
this s ... engine n .. d not be tested in a scho~l bus prior to approval. For approval, the 
vendor or .. nufacturer shall follow Par. 0.4.~.4.~., and, in addition, state. the rear end 
ratio reco-nct.d for the she bus for which approval is requested~ '11len the enc;ine will be 
added to the Class 070-B-APL which will show the net horsepower and torque as well as the 
rear end ratio for the particular application. 

THE VALUES OF DISPLACEMEIIT, HORSEPOWER, AND TORQUE LISTED IN '11:1£ P'OLIDWING TABLES URil£R EAal 
MNIUFAC.TURER ARE .:Jr MINIMUM VALUES MD SHOULD NO't' BE CONSTRUED AS SUOI. THE ONLY MINIJIMI 
REQUIREMENTS FOR THE PERI'ORMMCE OF EltGINES IN 15- THROUGH 20-PASSEHGER SOIOOL BUSES IN THE 
STATE OF TEXAS ARE THE FIVE REQUIREMJ:lft'S LISTED IN PARAGRAPH D.4.1.3. (Thera ara additi-1 
require.ants for anginas, either i~liad or s~ifiad, separate fro• the above perfo~c• 
requi ra .. nts. ) 

4.2. AXR ~-Each chassis shall be equipped with a factory-installed .. xi.ua capacity, replaceable 
dry el ... nt type air cleaner. 

4.3. ~~-The cooling syata• radiator sball be of sufficient capacity to coOt the anqine at 
all speeds in all gears. '11le cool systeM fan shall be the heavy-duty reinforced type •. 

4.4.1. ca.ponant Placa.ant- '11la exhaust pipe, muffler, and tailpipe shall be 110unted UDder the bus 
and attached to the chassis fr .... 

4.4.2. Tailpipe Exit - The tailpipe of a gasoline-powered bus shall not exit the side of tha bus 
anywhere within 12 inches of a vertical plana throuqh the canter of the fuel filler opening 
and perpendicular to the side of the bus, .!!!!!!.! protected with a •tal shield to divert 
spilled fuel away fro• tailpipe. 

4.4.3. Noise Laval - Tha noise level shall neither exceed EPA wNoise Eadssion Standards" nor 90 
dB(A) at the ear of the occupant in the bus nearest the noise source. 

4.5. OIL ~ - Each chassis shall be equipped with a factory-installed, •ini.u. one-quart capacity oil 
filter with a replaceable filter ela .. nt. 

'DOIDGltAPII - ,._ ao specified iD the lllYitatiOD. for Bids (see Option 24), a 
~o~ination clockjspeedo .. ter;recorder shall be installed on the dashboard. 
Argo Model 1310-6, Veader-Root Modal 1407, or approved equal. 

5.1. MJ'I'OIWI'IC 'ftt CSS'IOI-

tachograph containing a 
The tachoqraph shall be 

5.1.1. Type - '11la trans.U.ssion shall be the three- or four-forward speed auto .. tic type. 

5.1.2. Kind- The auto .. tic trans.tssion shall be one of the following: Chrysler Motor 
Corporation's "A727 Loadrlite", General Motors Corporation's "Turbo Hydr ... tic" or Ford 
Motor Co~y•s "Selactshift". 

5.Z. Jam: !1111\Pl" GUMD - Each drive shaft section shall be equipped with protective .. tat guard or quards 
to prevent the shaft fro• whipping through the floor or dropping to the ground when broken. 

5.1. JWI& ac:a- The electrical output of the alternator in a~~peres shall be as listed in Table Nos. 3 
through 6. A Mini- 75 a~~pera alternator is required for gasoline engines; a llini.u. 60 all!ptlra 
alternator is required with tha optional diesel angina. A •ini.ua 100 a~re alternator is required 
with air conditioninq or Wheelchair lift with either engine. 

6.Z. IIIII!"'Dr JlE .a.MKD c:t»W..-IS - The storage battery furnished on each cha .. h shall have sufficient 
~apa~ity to supply current for adequate operation of the engine starter, lights, si~ls, heater, 
and all other elactri~al equi~nt. The batteries furnished for 15 - through 20-passanc;.r school 
buses shall have a potential of 12 volts and ... t the following: 

6.2.1. Battery (Gasolin• Engines) The mini~ ~rfor .. nca lav•l shall be a BCI cold cranking 
capacity of no less than 360 ·~res ' 0°F with a aini~ 100-•inute r•serve capacity. 

6.2.2. Battery (Diesel Engines) - Tha batteries furnished with diesel engines shall be as specified 
by the chassis .. nufacturer. When two batteries are provided, they shall both be installed 
under the hood or on• shall be installed under the hood and the other shall be installed in 
a battery box havin9 outside access. Single batteries shall be installed under tha hood. 
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6.3. HORNS - Each bus shall be equipped with born or horns of standard make. Each horn shall be capable 
of producing audible sounds in a range between 82 and 102 decibels. The sound level .. asure.ents 
shall be made at a distance of 50 feet directly in front of the vehicle in accordance with SAE J377. 

6.4. IBSTRUNBR!S ARD ~ PANEL - The bus shall be equipped with the following nonglare illuminated 
instruments (controlled by an independent rheostat•). and gauges mounted for easy maintenance and 
repairs and clearly visible to the seated driver. Indicator warning lights in lieu of gauges are 
permissible as shown below: 

(1) Speedo .. ter 
(2) Odo•ter 
(3) Fuel Gauge 
(4) Oil Pressure Gauge and/or warning Light 
{ 5) water Te~ratun Gauge and/or wuning Light 
{6) AJNMter or Volt .. ter with graduated charge and discharge indications 
(7) Vehicle .anufacturer•s standard K-red Ignition Switch 
(8) Glow Plug Indicator Light {for diesel buses with glow plugs only). 

~te: If the intenaity of the body-installed panel la.ps is controlled, then the intenaity control 
shall not be acco.plished by the sa .. rheostat that controls the chassis inatru.ant la.pa, 
unless the body co.pany designs and installs the rheostat to acco~~plish both. 

6.5. !NIPS - Each bus shall be equipped with at least two white headla~~ps Meting the nquir.-.nb of 
FMVSS No. 108 and a dimmer switch located at the far left of steering colu.n. Ad.quate parkint 
lamps operated by a switch in co.-on with the headla.ps shall be provided. 

6.6. '!UIII-Sicam.t. MID 9la!ll:CULAR ..aiaG Sia.M. OPaNriE tlln'B Aim P'LASIIIERS -The opentin9 Uftita and 
flashers for tum-signals and vehicular hazard warning signals shall .. et the r~ir...ats of rHVSS 
No. 108 {see Paragraphs C.1.4. and C.l.S.). 
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BBrZ 3 
l~PASSDGER BUS 

* See .tni~ pow.r r~ire .. nts in Par. D.4.1.3. 

3 

The following bodies are available on van conversions or c~rcial cutaway chassis: 

lS-Pa•._.,.r 1911 Blue Bird coUhuo r-io -.ca. -l'nlll - Jlicro --- -.t .. 
Interior Headroo• in. 62 74 63 65 fi3. 5 63 
Interior Floor line, in. 72 90 75 75 72 89.25 
Width Shoulder lin., in. 70 90 75 75 70 87.42 

Service Door 'YPe Tall Tall /Sedan Tall/ Sedan .. don SedAn 
Rear tib"ls 'YPe Dual Single s ncrl • single Dual 
tbassis ,..,. cutaway Van Van Van cutaway 

IJl&SKL DG:r.: (OPTION 7) 

1911 a..vrolet Pont 
lS-Paa...-r - GIIC • 

~--- G31305 031303 350 
Engine Displace .. nt,ltr. • 6.2N-V8 7.35-VI 

SAE lht Horsepower • 145 180 
SAE Ret Torque, lb-tt. • 248 345 

Alternator- ••• 60 66 100 

"' See aini-.. power r~in .. nts in Par. o.4.1.3. 

En9in.s listed here are approved to ... t or exceed power requir ... nts under nor..! operating 
conditions. other engines alllt be> sut.itted for approval by the School Bus co.U.ttee (see Par. 
0.4.1.3.). 
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TABU 4 
16-PASSDIGER BUS 

(Wide Body, Straight Side, Style 2 Service Door*) 

3 

• Conventional Bus Door - mini.u. 68" tall and 24" wide, folds or separates in the •iddle to open. 
** See mini.ua pow.r r~irem.nta in Par. 0.4.1.3. 

The following bodies are available on coMmercial cutaway chassis in this configuration: 

16-PaSSfiD«)et Ull Aatron Blue Bird carpenter -· -...... -- 11lrd VSS16 llicro Bird SCL lliDot.our••• a....r .... 
Interior Headroom, in. 72 74 74 74 72 72 
Interior Width, in. 90 90 90.75 90 90 90.75 

***Not available with a diesel engine except as a wheelchair equipped bus (14 passenger). 

DRSEL aruRK (Option 7) 

1988 ~vrolet Pord 
l~Pas~~e~DCpr Jti..U.... GOO: E 

llequir~ta G31303 350 
Engine Displace.ent, ltr. .. 6.2N-V8 7.3N-V8 

SAE Net Horsepower •• 145 180 
SAE Net To~que, lb-ft. •• 248 345 

Alternator - Amperes 60 66 100 

** See minimua power require .. nts in Par. 0.4.1.3. 

Engines listed here are approved to .. et or exceed power requirements under nor .. l operatin9 
conditions. other engines must be submitted for approval by the School Bus co .. ittee (see Par. 
0.4.1.3.). 
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Tl\8LB 5 
19-PASSEIIGER BUS 

• See m~n1.u. power require .. nts in Par. D.4.1.3. 
**Tires shall be tubeless type steel ~lted radial. 

to 

The following bodies are available on comMercial eutaway chasaia: 

1911 -.-rd Blue Bird ""-"• --l~hss..ager JdDi- V~rd***/ Micro sa. 
~ 

_.._ .. 
1PSS 19 Bird Cli-r -Interior Headroo•, in. 62 74 74 74 72 

Interior Width in. 87 90 90.75 90 90 
Servi~ Door "fYl'e s~__!'**/'lall Ta~~ Tall Ta~J.-

••• Available only with Qption IS, Sedan type service door 

DIESBL zmnm (Option 7) 

• See .tni.u. power require .. nts in Par. 0.4.1.3. 

3 

-a..tte***/ 

~--63 72 
17.42 90.75 
Sedan••• • 1 

Engines listed here are approved to ... t or exceed power requinMents under norwal operating 
conditions. other engines .ust be s~itted for approval by the School Bus C~tt .. (a .. Par. 
0.4.1.3.). 
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TABLE 6 
2G-PASSEPIGER BUS 

(Straight Side, Style 2 Service Door*) 

Fronl Axle 
Real Axle 

lbs 
bs 

lb~--
lbs. 

~a Rate, qrnd.lbs. 

in. 
Front Track in. 
Roar Track in. 

in. 
f'9ine _ CID 

Horsepower 
SAE Net ~. l~ft. 

-Load 

Refer to General »• 

as 

1900 

1000 
44 
79 

• .7 
65.7 

.. 
•• 
•• 

Auto 
Dual Rear 

.000 
400 

181)0 
l25 

;5. 

3 ;o-'8 

285 

~05 

Page 3 

* Conventional bus door - minimum 68" tall and 24" wide, folds or separates in the aiddle to open. 
** See minimum power requirements in Par. D.4.1.3. 
*** Tires shall be tubeless type steel belted radial. 

The following bodies are available on stripped chassis: 

20-PaBBeJI98r ...... 
Interior Headroom, in. 
Interior Width, in. 

1988 
lti.U.U. 

Bequir~ta 

72 
78 

e 

Blue Bird 
Jtini 
Bird 

77 
90.75 
Tall 

orxsa. ERGIBE (Option 7) 

1988 
20--Passenger ftini._ ...... ReqUir.-ents 

Engine Displacement,ltr. • 
SAE Net Horsepower • 
SAE Net Torque, lb-ft. • 

Transmission Auto 
Aternator Amperes 60 

Cadet 
77 
90 

Tall 

Olevrolet 
GIIC 

P308t2 
6.2N-V8 

148 
259 
Auto 

66 

*See minimum power requirements in Par. 0.4.1.3. 

-· Jtigbty 
Jtito 

73 
78 

Tall 

Engines listed here are approved to .. et or exceed power requireftents under normal operating 
conditions. other engines must be submitted for approval by the School Bus Co.mittee (see Par. 
0.4.1.3.) 

40 



B.1. GEIIERAL JtBQUDtDBft'S 

1.1. DDDr PBJSI~JtBQUDtDBft'S- Physical requirements tor the 24- through 83-passenger school buses 
shall confor• to the following table (see Option No. 16 and Par. A.1.3.): 

Ul 

47 
53 
59 
65 
71-S 
71-L 
11 

.....,, 

TAIILB M>. 1 

(2) 

OVERALL 

(3) 
ROWS 
or 

(4) (5) 
SEAT 
WIDTH 

(6) 
CE1ITER 
AISLE 

(7) 
FLOOR-~ 

CEILIItG 

Colu.n (4) -

Co1u.n (5) 
colu.n (6) 

6 25 39 
8 25 39 
9 25 39' 39 
10 25 39' 39 
11 25 39' 39 
12 24-3/4 39' 39 
12 25 39' 39 12 
13 25 39' 39 12 

~ ~ is defined as the borisonta1 distance fro• the front c~ter of a 
seat back to the rear center of the seat back or barrier t ... diate1y ahead, 
.. asured at approxiaately 4 inches above the seat cushion. JCnee space aay be 
reduced to 24 3/8 inches, only on those 83-passenger bus seats where it is 
i~ssible to achieve 24 3/4 inch space. 
•Left rear seat shall have aini.ua width of 26 inches. 
Floor-to-ceiling height shall be .. asured in the center of the body between 
the No. 2 pillar and the last side body pillar ahead of the rear roof slo~. 

1.1.2. Overall Length- The overall length of a co~lete school bus shall not exceed 40 feat. 

1.2. Jll8tll'lll, Ba-The rear bwllper shall be furnished by the body unutacturer. It shall be secured to 
rear chassis fra.e and it shall be designed so as to prevent "hitching of rides" by obtaining a toe
hold thereon. The ~r shall not be per .. nently attached to the bus body, but shall wrap around 
the body on each side, extending forward for at least 12 inches on each side. The bu.per aball be 
of pressed steel channel at least 3/16-inch thick by 8 inches high. It .ust be bolted to the chas
sis fra .. and braced with .. terial of at least equal i~act ratio as the .. terial in the ~r. 

1.3. CBILEIQ - The ceiling shall be free of all projections likely to cause injury to passengers. (Sea 
table above for ceiling height requirements and Par. £.2.11. for other ceiling requira .. nts.) 

t.t. LAlli'S. src.u.s, Aim~ mn:css - Each bus shall be furniah.cl with the hiips listed below (see 
locations on Figures 3 and 4): 

1.4.1. Alternately Flashing Signal Laaps -Each school bus shall be equi~d with eight warning 
signal la.ps, four red and four .-be~, working in an auta..tic non-sequential integrated 
syste•. The signal la~s shall contor• to the design, installation location and operating 
raquir ... nts of Paraqraph S4.1.4. of FMVSS No. 108: 

"S4.1.4. 

••• (b) 

(i) 

(iii 

Each schol bus shall be equipped with a systeM of 

Four red signal lamps designed to confer• to SAE Standard J887, •school Bus Red 
Signal LaMpS', July 1964, and four aMber signal la~H designed to conforM to that 
standard, except fo~ their color, and except that their candlapower ahall be at 
least 2-1/2 ti .. s that specified for red signal la~. Both red and aMber la.ps 
shall be installed in accordance with SAE Standard J887, except that: 

Each a~r signal laaps shall be located near each red signal la.p at the .... 
level, but closer to the vertical centerline of the bus; and 

The syste• shall be wired so that the a~r signal l01ps are activated only by 
aanual or foot operation, and if activated, are auta..tically deactivated and the 
red signal l01ps auto .. tically activated when the bus entrance door is opened.• 
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?--·-:--·· 

24-77 PASSENGER SEMI-FORWARD CONTROL 53-77 PASSENGER FORWNU> CONTROL 

In addition to the requirements listed below, 24-passenqer and larger Texas school Buses require an 
8-laap warning Light system, 2 white back up la.ps, a second set of red rear stop lamps (4 inch 

di ... ter •ini.ua) a.ount.d below the 7 inch stop lamps, and an additional a.ber relector on each side 

near the front of the bus. 

35-77 PASSENGER CONVENTIONAL SOIOOL BUS 

E-----
J __ 
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FIGURE 4 

In addition to tb• r~ire .. nts listed below, Texas School Buses require an 8-lamp warning Light 

syste•, 2 white back up lUips, a second set of red rear stop la~nps (4 inch diameter JrinilllWII) mounted 

below the 7 inc:b stop lUips, I.Jld an additional urbtlr reflector on each side near the front of the bus. 
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The l~s shall be wired independently 1111d not wired through the 
ignition switch. ·This will allow rMIOval of the iqnition keys without 
affecting operation of the alternately flashing eight warning signal 
l~s. t 

1.4.1.1. Band- Each set of amber and red lamps shall have a minimum 3-inch black band 
around the set and a 3-inch band between the lamps in each set. The color of this 
band shall be black (Color No. 17038, Black Enamel of Federal Standard 595a). If 
it is not possible to provide a 3-inch band between the lamps in the set, the 
manufacturer will then provide a band as wide as possible. Any visor or hood used 
to shade the lights and improve visibility will not interfere with the intensity 
and photometric performance of the warning lights (see Figures 3 and 4). 

1.4.1.2. Mounting - If exterior panels are cut to provide an opening for installation of 
flush .aunted signal lamps, the lamps must have a closed cell sponge flange gasket 
with a minimum thickness of 3/16 inch. The gasket shall be the full width of the 
flange on the lamp. Proper installation of the lamps shall be made in order to 
prevent seepage of MOisture into the opening. 

1.4.2. Backup Lamps -The color, requirements, and mounting of backup lamps shall be in accordance 
with FMVSS No. 108, except two backup la.ps are required by Texas Specifications. 

1.4.3. Clearance, Identification and Side Marker Lamps - Each bus shall be furnished with the lamps 
listed below. The quantities, colors, requirements, and mountings shall be in accordance 
with FMVSS No. lOS. Each identification, clearance, and side marker la~ installed to in
dicate school bus height and/or width shall be the armored flush mounting type for protec
tion of lens from damage during normal operation. The armored protectors shall in no way 
interfere with the intended purpose of the lamps. The armored type protectors shall ~ 
Grote Manufacturing Company, Madison, Indiana 47250, Model Nos. 45012 and 45013, or KD Lamp 
Company, 1910 El~ Street, Cincinnati, Ohio 45210, Model Nos. 38469-901 and 40268-301, or 
weldon Model No. 5050, or approved equal. (See Figures 3 and 4 for the proper location of 
these lamps. I 

Example of an approved equal: Peterson Model - PM[22. 

Clearance Lamps. 
Identification Lamps. 

1.4.3.1. 
1.4.3.2. 
1.4.3.3. 
1.4.3.4. 

Intermediate Side Marker Lamps (not required on buses less that 30 feet long). 
Side Marker Lamps. 

1.4.4. Interior Lamps - Interior lamps shall be installed to properly and adequately illuminate the 
entire aisle and emergency passageway. The stepwell shall be illuminated with a ~eparate 
lamp activated by opening the service door. The fixtures shall have white or clear plastic 
lenses attached to metal receptacles. The stepwell laNp shall also have a metal bezel. The 
lamps shall be designed for a 12-volt electrical system and shall have installed a .tnt.u. 
15 candlepower la.p bulb. The fixtures shall be mounted so as to provide adequate illumina
tion of the passenger and driver's compartment. Spacing of the lamp fixtures shall be the 
option of the bus body manufacturer. 

1.4.4.1. Quantity- The quantity of interior lamps required for each bus shall be as listed 
below: 

SCHOOL BUS SIZE INTERIOR CEILING LAMPS 
(Number of Passengers) Minimum Required per Bus 

24 and 35 3 
47 and 53 4 
59 and 65 5 
71' 77, and 83 6 

1.4.4.2 Approved interior lamps are as follows: 

llllmlfacturer catalog lllmber 

Dome Lamps Stepwell 

Arrow Safety Device Co. 045 (or 035 with plastic lens) (Equivalent la~s 

Cardinal Mfg. co. 1271-Gl with metal bezels) 

Grote Mfg. Co. 230 (61031) 

K-D Lamp Co. KD530-12 

Weldon Inc. 8005 
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1.4.5. License Plate Lamp - The color, requirements, and mounting of the license plate lamp shall 
be in acordance with FMVSS No. 108. 

1.4.6. Reflex Reflectors and Intermediate Reflex Reflectors- The quantities, colors, require .. nts, 
and .aunting of reflex and intermediate reflex reflectors shall be in accordance with FMVSS 

No. 108, except one a~r reflex reflector on the front, one amber inter .. diate reflex re
flector on buses 30 feet or longer, and one red reflex reflector on the rear shall be 
~unted on each side of the bus body. The amber reflex reflectors .aunted near the front 
and on each si~ of the chassis are required on Texas buses in addition to the reflectors 
required by PKVSS Ro. 108. 

1.4.7. Tail and Stop ta.ps -The quantities, colors, require.ents, and ~ting of tail and stop 
1-.pe shall be in accordance with r.HVSS No. 108, except stop la.ps shall be 7 inches in 
di ... ter and .ounted at approxi .. taly the belt line level of the bua. A set of ~ni~ 
4-inch tail/stop lops shall be installed below the 7-inch set. Base of lUipS shall be 
Mtal or durable plastic preferably with screw lens. ~ llllall .,. ....-.d to 1~ IIJ' a 
faat.aiag ~ tlldc:ll ~rea a tool to ~ tt.. 1-. Tbe lups shall be Grote 78002 
or 71102 taillight, KD ~ Co~ny Mod.ls 2S8-2601 or 251-2605, or approved equal. 

b.uple of an approved equal: Truck-Lite Model 9o-n. 

1.4.1. "tunt-Sipal,lllaurd Waming t..ps- 'l'he quantities, colon, requir...nts, and .ountings of 
turn-sign.l/hasard warning 1.-ps shall be in accordance with rHVSS Ro. 108, except r .. r 
tum-signal 1-.pe shall be 7 inches in di ... ter. The tront tum-signal 1~ shall be the 
double face ~tal type (except single faced type on torw.rd control buses) and shall be 
SIOUftted in such a .anra.r so aa to be capable of withstanding all no~l vibrations, !be 
~~ lens ahall be .... r; the rear lens shall be red or Ulbar, or a shade bet..,.an red and 
Ulber. (SM P'i«JUres 3 and 4 for IIOuntinq locations of front tum-signal laps.) 'l'h• 
oparatinq unit• and tlaaher for turn-dqnals and vehicular hazard warning dgnals shall ... t 
the requi~t• of rMVSS No. 108. 

1.4.8.1. Installation - If exterior panels are cut to provide an opening fo~ installation 
of flush-llounted tum-si9nal lalllpa, the ls~~pa -..at have a cloaed call sponge 
flanp gasket with a Jli.ni-.. tbic:kneu of 3/16 inch. The gasket shall be the full 
width of the flange on the la1111p. Proper installation of the l01p shall be -de in 
order to prevent s"page of .aistura into the opening. 

1.4.1.2. Wiring - The exposed wiring to the si9hal lups shall be enclosed in a one-piece 
waterproof leo., or equivalent, leading directly fro. the lUiip body to the inter
ior of the bus body. The wirinq shall be suppo~t•d at the 1-. body and at int•~
vals of not .ora than 6 inches until it enters the bus body. 

1.4.9. W.minq Devices - Each school bus shall be equipped with three trianqular wamift9 devices 
.. ettng the requira•nts of P'M'ISS Ito. 12S. 'ftle devices shall be packed three per •tal or 
heavy-duty plastic box, or they .. y be individually packed in .. tal or heavy-duty plastic 
boxes with the thr .. boxes contained within a carrier. W.rning devices shall be securely 
.aunted either in the driver's colllpllrt•nt or under the raar.ost row of seats. '!'r'-9aJ.ar 

-..u.. ----- -.J.l ... _.._...lor- ...... -- or ... lie a.1ety. 

1.5. ~-All widng Ulall confor11 to the currant standards of the SM. All connections shall be 
.. de by solclerift9 or by an industry-approved connector, All wire• shall be insulated and all virinq 
shall be enclosed in a fibrous loo•, or equal, for protection fro• external ._,_ and short 
circuits. The wires aball be securely attached to the body and chassis at intervals of 24 inches or 
1• ... 

1.5.1. ~in Circuits -The electrical syste• wirinq shall have at least nina .. in circuits as 
follows: 

(1, a .. d, tail, stop (brake), and instru.ent panel 1-.pa. 
(2) ClNt&ftee and stepwll lUiips. (Stepwll }Hip aball be actuated ~an service door 

b opened., 
(3) ..... 1_.. 
(4) starter .ator. 
(S) Ignition and ._rq•ncy door Bi9Jial. 
(6) Tum-signal ldinctional). 
{7) AlterJM~t•lY flashing signal 1Uip8. 
(8) Hom. 
(9) Heater and defroster. 

1.5.2. rustnq- Eac:h c:ircuit, except starting and iCJnition, shall be fuad •eparataly or shall have 
an adequate circuit breaker. Two extra fuses for each else of fuae inetalled on the bus by 
the body .anufacturers, ahall be conveniently 110t111ted on the bus body. 

1.5.3. Color and ltUIIber COding- Each. body circuit shall be coded by a color and nu.bar, aDd a 
diagr- of the circuits shall be attached to the body in a r"dily acc.•sible location. 
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1.5.4. Accessory Wiring- Body-installed accessories shall be wired from the battery through a lo·..,. 
voltage solenoid cut-off switch operated by the ignition key except for the eight light 
warning system and hazard warning lights. 

1.6. LICERSB ~ BOLDER - A recessed license plate holder shall be mounted on the left rear of the bus 
body. The recess shall be minimum of 3/8-inch deep at the top and shall be located so that the li
cense plate will receive illu.ination from the clear lens on the underneath side of the tail light, 
or by a separate lamp. 

1.7. OPBRIRGS- All openings in the floorboard or firewall between chassis and passenger-carrying com
partment, such as for gearshift lever, steering column, and auxiliary brake lever, ahall be a .. led. 
All openings between chassis and passenger-carrying compartm.nt made due to alterations by the body 
aanufacturer .ust be sealed. 

1.8. P~-

1.8.1. surface Preparation and Cleaning -

1.1.1.1. Surface Preparation - The method used in the cleaning and preparation of all sur
faces to be pri .. d shall be equal to that specified by Federal Specification 
TT-C-4908 for ~!valent use. The final preparation for pri•ing shall include a 
careful inspection to make certain that all surfaces to be priaed will perait op
ti.u. adhesion of all paint filns. 

1.8.1.2. surface Cleaning- All interior and exterior panels and rub rails to be painted or 
coated shall be thoroughly cleaned to remove all rust, grease, ~ld slag, and 
other foreign .. terial prior to pri•ing. Any welds on the co~nents for the bus 
body or chassis shall be dressed, sanded, buffed, and thoroughly cleaned to re.ave 
any slag and to properly prepare the welds for priaing. After proper cleaning, 
these components shall be thoroughly rinsed. Neither the cleaning process nor the 
rinses shall i~air the zinc phosphate coating of the panels or rub rails. 

1.8.2. Pri .. r Coat -After the co~nents have been thoroughly cleaned and prepared as described 
above, they shall be totally primed and dried. These components .ay be pri .. d and dried 
either prior to or after installation. All coaponents such as rivet or holt beads and 
~ ar .. a shall be thoroughly cleaned and primed. 

....,., ~ts of the body fr.-e syst-~ not t. prt..ct, eacept for welda. All 
processes and .. thods used in the priming operation shall be in accordance vith 
the best recognized industrial practices. Primers shall be those reco-..nded by 
the paint .. nufacturer supplying the finish coat enamels. Primers may be any 
color. 

Clear-coated panels are required below the passenger windows and in the stepwell. 

1.8.3. Finish Coat- After all interior and exterior panels and rub rails have been prepared, 
cleaned, and prined as specified above, they shall be finished with a first quality baking 
ena .. l, applied and baked according to the paint aanufacturer•s instructions. These ena.
ela, when applied over the paint manufacturer's reco..anded pri .. r, shall have properties 
equal to or better than those specified by Federal Specification TT-E-48gr, class B. Both 
interior and exterior enaMel finish coats shall have a minimum dry fila thickness of 2 ails, 
when tested with a "dry fila thickness gauge" (such as the "Elcometer Dry Film Thickness 
Gage", Gardner Laboratory, Inc., Bethesda, Maryland 20014) confor•ing to Federal Specifica
tion TT-c-4908. All processes and methods used in the enamel finish coat operation shall be 
in accordance with the best recognized industrial practices. In no iaataace shall the 
--1 fi.D.isb coat t. applied over an unprt.ed surface. 

.,.,, Alternate methods for preparing metal surfaces and painting procedures will be con
sidered on an individual basis. Manufacturers will be required to submit their pro
cedural data to the Specification Section of the Commission for approval where 
methods are used that differ from those specified above. 

1.9. COLORS and LErTBRXRG -A first quality black enaMel (Color No. 17038 of Federal Standard No. 595a) 
shall be used for lettering and tria. The properties of the black enamel shall be equal to those of 
the finish coat enamel. The use of presssure-sensitive tape or decals (except decals used for in
structional purposes such as eMergency door instructions, etc.) are not acceptable for tria or let
tering f e.g. , WiiiHCI DOOR, w.a» I urr, etc. signs). 

1.9.1. Interior- UDless otherwise specified in the Invitation for Bids. the interior of the co.
plate bus body shall be finished in the manufacturer's standard color eacept where clear
coated galvanized steel is required {see E.2.11.). 

1.9.2. Exterior- The exterior of the complete bus except for rub rails shall be finished in school 
bus yellow (Color No. 13432 of Federal standard No. 595a). The hood .. y be coated with non
reflective school bus yellow paint. 
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1.9.3. School bus Lettering - The school bus bodies shall have the words "SCHOOL BUS" painted in 
neat, clearly defined block letters on the front, rear, and on both sides of the bus body 
with black (Color No. 17038 of Federal Standard No. 595a). The letters shall be 8 inches 
high and shall have l-inch wide strokes. 

1.9.4. School Na .. Lettering-~ so specified in the Invitation for Bids. the school district 
na .. shall ~ painted in black letters on both sides of the bus near the belt line. 
Lettering shall be •ini.u. 5 inches high with .tni.ua 5/8-inch block strokes of paint equal 
in quality to that of the bus body. IIIJtt... .....,_r of c:banc:ten in one l!Da of tbe ..... is 
lilll.bd to tire bas 1-.tJa. 'l'he school district should list in the space provided on the 
School Bus Requieition P'om ( ... aa~~ple fom on paqe 15), the na .. to be painted on the bus. 
Characters should be typed or printed plainly on this for• to ensure accurate spelling (a" 
Option 171. 

1.9.5. EMrgency Door t.ttering - The rear ... rgency door exit shall be •rked • 1 IJIXa• or 
• Dl'i'•, both on tM outside and on the inside with at least two-inch high letter-
ing painted on top of, or directly above the exit. 

1.9.6. Logos - 110 lop, t~n. U.i,.U.a, or le~ten .-11 be pl-=-cl ._ a...en ol' ..t rbpe. A 
s .. ll .. tal or plaatic plate designating body ..nufacturar's na .. .ey be attached to the bus 
body. A logo of reasonable sise which has been approved by the Specification section .. y ba 
placed on the exterior bus body. 

1.9.7. su.pars- au.pers shall be finished in black (Color No. 17038). 

1.9.8. Rub Raila -All rub rails except the preaeed-in type window level rub rails, shall be 
painted black (Color No. 17038), The pressed-in type rub rails shall be painted either 
black {Color MO. 11038) or school bus yellow (Color No. 13432) at the option of the 
.anufacturer. 

1.9.9. Exterior Mirror Backs - Tb. Mtal backs of all exterior airrora, if painted, shall be 
finished in lusterless black (Color No. 37038; see Par. £,3.7.4.4.). 

1.10. •w •*iiW- undarcoatin9 is required to provide for insulation, sound deadening, protection fra. 
road ainerala, and rust prevention, as applicable, and shall ... t the following: 

1.10.1 Material - Insulating and undercoating .. terials shall be an asphalt base underbody coating 
confor.ing to Federal Specification TT-C-5208, such as R-477-139, .anufscturad by O.ubert 
Chaaical Co., Chicago, Illinois 60638 or Lion Nokorode b.lleion 331 as ..nufactured by Lion 
Oil Co..,any, 11 Dorado, Arkansas 71730, or an approved equal. An exaJIPle of an approved 
equal is Tectyl HC121B, aanufaetured by Ashland Petroleu. Co~~pany, Box 391, Ashland, 
Kentucky 41101, applied to a dry fila thickness greater than 20 ails. 

1.10.2. Application- The entire underside of the bus body, including floor .. .c.rs, wheelvells, 
side panels below the floor level, and all .. tal fenders or fenders with .. tal liners shall 
be coated with 1/8-inch thick .. tarial as specified above. The undercoating shall be ap
plied in accordance with the undercoating .anufacturer's instructions. DD DDt ~r up or 
obliterate tbe tmc:lt idllltificatiOD plate c ... Par. A.5.4.3.}. 

1.11. ~C.- The ceilings and sidewalls shall be ther•lly insulated with a fire-resistant .. terial 
approv.d by the underwriters Laboratories Inc. to a~ately reduce the noise level and to •iniaiae 
vibrations. Air-conditioned buses shall have the equivalent of l.S inches of fiberglass or other 
insulation in the ceilings and walla including the interior of hat-shaped bows. Any insulation used 
shall have a ainiaua R-factor value of 5.77 except air-conditioned buses shall have a ainiaua 
R-factor value of 20. 

K.2. WfiOW-

2.1. -.r. MQDl IS- The bodies shall ba reasonable .dustproof and watertight. The .. in st"l ca.-
ponenta are listed below and their requira .. nta ara listed in Tabla 8. They shall be constructed of 
Type 1 st .. l except as noted there: 

2.1.1. co~ents -The .. in structural co~ents of the body shall constat of: 

2.1.1.1. !he ~ rr ... ~ .. - posts, bow fr ... s, strainers, front and rear fraaing, 
longitudinal fra .... .,.ra, and •-rgency door posts. 

2.1.1.2. ~Floor .,.t.a- floor panels, .. in cross --.bars, auxilia~ cross -..bars, 
wheelhouaing, steps, and atepwell bracing. 

2.1.1.3. !he Katerior Paae~- aide panels, rub rails, service doors, ... rvancy doors, 
skirts, roof paneb, window jsaba (post caps), window sills, and front and rear 
panels including front cowl. 

2.1.1.4. 2ba IDteriol' .... liDg- aide and ceiling panel•. 



2.1.2. Chassis Frame Alterations -The body manufacturer shall not in any manner alter the 24-
through 83-passenger chassis frame except to cut off the rear portion of the frame where 
necessary to weld bumper braces, and to lengthen the frame in order to comply with the re
quirements of Par. F.2.1. None of the rivets in the chassis frame shall be cut flush with 
the frame or removed. The body manufacturer ~y alter the chassis frame to adapt standard 
chassis to forward control. (Any change must have body manufacturer's warranty.) 

2.1.3. Bus Body Length- The bus body shall extend to, or farther than, the end of the chassis 
frame so that all main cross .embers and auxiliary cross members will rest upon the chassis 
frame. The distance from the end of the chassis fra .. and the rear of the body shall not 
exceed 6 inches. 

2.1.4. Front Body Section, Semi-forward Control Bodies - on semi-forward control 24- through 71-
passenger buses, the front body section of the school bus from the windshield forward shall 
be of the bus body manufacturr'r's standard design and shaii contain, but not be limited to, 
the following components: 

2.1.4.1. 
2.1.4.2. 
2.1.4.3. 

2.1.4.4. 

Grille -A sufficiently reinforced grille assembly. 
Lamps - Headlamps and parking/turn-signal la~s as required by FMVSS No. 108. 
Hood - Hood cover with latching mechanis• providing access to the forward part of 
engine. 
Fenders - Properly braced fenders with the total spread of the outer edges ex
ceeding the total spread of the front tires when the front wheals are in the 
straight-ahead position. 

2.1.5. Body-chassis Attachment -The body shall be attached to the chassis frame by means of 
U-bolts with 7/16" diameter threads and a minimum 10,000 lbs. tensile pull strength per arm, 
and the manufacturer's standards clips to prevent slippage between the chassis frame and the 
bus body. The U-bolts shall be fitted with lock washers and nuts and, after the nuts have 
been securely tightened, the threads of each U-bolt shall extend a minimum of 1/2 inch past 
the nuts. Each bus shall be furnished with the following as indicated: 

2.1.5.1. The number and Placement shall be as follows: 

Bus Size• No. of u-bolts, Min. • Placement 
24 4 12 on each fraM rail) 1/3 and 2/3 length of bus 

35, 47, • 53 6 13 on each frame rail) 1 at each end; one in center 
59, 65, 71, 77, 8 14 on each fra• rail). 1 at each end; ono about one-
• 83 third and one about two-

thirds of length of bus 

*Note: School buses equipped with any combination of wheelchair lift positions and 
conventional seats shall have as a minimum, the number of U-bolts as if the bus 
were equipped with all conventional seating (e.g., a 71-passenger school bus body 
equipped with any combination .of wheelchair positions and conventional seats shall 
have at least 8 u-bolts (four installed on each frame rail). 

2.1.5.2. Other Devices All other main cross members on all sizes of bodies shall be at
tached to the chassis with the manufacturer's standard fastening devices where 
possible. shear bolts or other equally effective devices approved by the Specifi
cation section, State Purchasing and General Services comaission, may be used in 
addition to u-bolts and standard clips to elimina~e slippage. 

2.1.5.3. Body-Chassis Insulation -Anti-squeak material in continuous strips or rubber pads 
shall be permanently and firmly attached to the frame rails or cross members to 
insulate chassis from the body. 

2.1.6. Body-cowl Attachment- Buses equipped with chassis manufacturer's cowl shall be furnished 
with the body securely attached to the rear face of the chassis cowl with a minimum of 9 
bolts, nuts, and lock washers. on all such buses the junction between cowl and body shall 
be sealed to form a gastight and watertight seam. The sealant used shall be either the best 
grade of molded or extruded rubber weather stripping or a good quality, pressure applied, 
silicone elastomer sealant. 

2.1. '7 Bolts and Rivets - All bolts and rivets used in the aanufacture of the school bus body shall 
be high strength metal. All bolts shall be equpped with lock washers or other acceptable 
devices to prevent loosening under vibration. All bolts, nuts, and washers except U-bolts, 
their nuts and washers, shall be parkerized, cadmium-plated, or otherwise rustproofed. 

2.1.8. Other Fasteners -Sheet metal screws or self-tapping bolts of any type shall not be used in 
the construction of bodies except: 

2.1.8.1. For allignment• of doors or in conjunction with rivets, welds, or bolts for 
compliance with FMVSS No. 221, as applicable, or, 
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2.1.8.2. 
2.1.8.3. 

2.1.8.4. 
2.1.8.5. 

2.1.8.6. 
2.1.8.7. 
2.1.8.8. 

Seat back construction (See Par. E.2.14), or, 
For interior panels which must be removed to give accessibility to other interior 
or concealed components, or, 
For attachment of exterior mirrors in certain cases (see Par. B.3.7.4.3.), or, 
In the installation of rub rails or emergency door handles and latches where it is 
impossible to use rivets or bolts, nuts, and lock washers and then only when these 
fasteners are used in conjunction with the manufacturer's standard .. tal adhesive 
which is used to meet joint strength requirements, or, 
In window frames when applied with the metal adhesive, or, 
In the installation of header pads over the doors, or 
For electrical wire .aldinqs and light fixtures. 

~en self-tapping bolts are used to align doors, they shall be tack-welded at the 
bead or applied with the .. tal adhesive and shall not exceed the nu.ber of rivets, 
or bolts, nuts, and washers installed in the door hinges. 

2.1.9 Caulking - A flexible, tenacious, high quality caulking coapound or adhesive shall be ap
plied to the top of all rub rails, all unwelded .. tal joints, and to any place where .aia
ture could enter through the exterior panels. Thia does not include the fresh air intake or 
the beater or the drain openings at the botto• of the rub rails. 'ftle collpOUDd stt.ll be ap
plied to the required areas in a neat and workmanlike .. nner without voids or skips. 

2.1.10. Exhaust Pipe Extension - The body .anufacturer shall furnish and install an exhaust pipe 
extension when necessary in order to insure coapliance with the dhasais require .. nta of the 
exhaust ayst .. (see Par. P.4.5.). The tail pipe shall not extend beyond the rear bwlper. 

2.1.11. Fuel Filler Opening - The body -.nufacturer will provide an o~ning in the body panel of 
sufficient siae to allow ea1y access and entry of fuel nosale to the fuel tank filler neck 
o~ning. This opening in the panel a~st be ao poaitioned that the filler neck, vban viewed 
at right angles fro• the side, is approxiMately centered in the ~-out. This opening shall 
be provided with a hinged cover so designed and constructed to re .. in open when fueling is 
in progress and re .. in in a totally closed position at all other ti .. s (aea Par. £.2.4.3.3. 
tor other require .. nta for filler opening). 

2.1.12. Identification Plate - Each body shall bear in a pro•inent place a per.anently attached 
plata showing the na.. of the aanufacturer and the body serial nu.ber (see Par. A.5.t.2.). 

2.1.13. Wbod -The use of wood shall be li•ited to the construction of passenger seats, seat backs, 
to insulate floors, or header pads, and the botto• of any tool co~rt.ent. 

2.2. ~.._-The co~~plete body fra .. shall be formed, welded, riveted, or lock bolted, aeaellbled and 
constructed in accordance with recognized engineering practices within the bus body industry. 

2.2.1. Material -The body fra .. system (see Par. B.2.1.1.) shall be of the type, grade, and thick
ness of steel specified in Table No. 8 or approved equal, and shall .set the require .. nts of 
P'MVSS lfo. 220. 

2.2.2. Deaiqn - The fr ... shall have a foraed shape with a •ini.u. cross sectional depth of 1.25 
inches. Fra .... Mbers running fro• one side aain cross me~r to the other side .. in cross 
.. Jiber .. y be continuous bow fraJDea, or they NY consist of side posts and roof bows. If 
side posts and roof bows are used, every pair of aide posts .uat be cormected by a roof bow 
to for. the equivalent of a continuous bow fra... The side posts shall be sat on not .ore 
than 30-inch centers, except that one side post and bow or one bow fr: ..... y ~set on a 
.. xi~ of 38.75-inch center, or three bow fr ... sections not exceeding 36.5 inches .. y be 
used in any one body. Each of the side posts or bow fraMes shall be securely welded, rivet
ed or lock bolted to the floor syate• at each .. in cross .. Jiber or to the longitudinal fr ... 
.. Jiber which is located at the floor line. Each side post and/or bow fra .. .uat also be at
tached, as specified above, to the re .. ininq longitudinal fr ... -..bars. 

2.2.3. Longitudinal rraMe Members - Th• body frame shall have not leas than four individual side 
longitudinal fra .... .bars extending the full length of the body (except as interrupted by 
side posts or when cut for an opening for the wheelhousing) . ODe eecla IIMll be located at 
tt. floor U..De, the aNt l:i.De, tt. belt liDe, ...t at tbe wi.DckN .._.,r lU.. The belt line 
longitudinal .. Jiber .. y be replaced by an exterior rub rail, e.g., an extra rub rail in the 
belt line area. This rub rail shall meet require .. nts specified under .. DD.S, .. r. 
8.2.t. 

2.2.4. rront Fra .. Section - The front fra .. shall be a unitized fra .. work of fo~ sections de
signed with the necessary stress -..bars required to withstand the toreional stresses set up 
by or in the chassis. The corner posts shall extend fro• the botto• of the body to the 
windshield header and shall not cause or produce a "blind spot" for the driver. The front 
aaaa.bly shall be securely attached to the floor syste• by lock bolting, welding, or rivet
ing and shall be securely bolted to the chassis cowl in such a .anner as to cause ~ undue 
strain (see E.2.2.2.). 
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2.2.5. Rear Frame Section- The rear frame shall consist of a formed sill, two posts (one on either 
side of the emergency door, extending from the sill to the roof bow and intersected by a 
rear header at the proper point), and suitable strainers to form a rigid framework. This 
framework shall be assembled and attached to the floor system by welding, riveting, or lock 
bolting. 

2.3. EXTERIOR P.MELS -

2.3.1. Material- All exterior panels (see E.2.1.1.3.) shall be of the type, grade, and thickness 
of steel specified in Table No. 8 or approved equal. 

2.3.2. Design- The front and rear exterior panels shall be formed into the desired contours to 
give a s.aoth, pleasing appearance to the bus. The front and rear exterior roof panels 
shall be of not more than three pieces welded or riveted together to form a continuous piece 
over the front and rear frame. 

2.3.3. Attachment and Installation - All exterior panels shall be attached to bow frames and 
strainers so as to act as an integral part of the structural frame. They shall be installed 
by lapping and riveting, lapping and bolting, or by flanging and bolting and in such a 
manner as to tor. watertight joints. The exterior side panels shall be installed either 
vertically or longitudinally. Vertical panels shall be one-piece and shall extend fro• the 
window line to or below the floor line. Longitudinal panels shall be installed starting at 
or below the floor line and extending upward to the window line with each ascending panel 
overlapping the preceding panel. Rub rails shall not be considered as part of the paneling 
for covering the side except for pressed-in window rails. 

2.3.4. Undercoating- All exterior panels shall be completely sprayed on the inside of the main ex
posed surfaces, and shall featheredge to the edqe of the attaching -.~rs, with 1/16-inch 
thick material conforming to that specified in Par. £.1.10. The sprayinq shall be done 
after the panels are installed. 

2.3.5. Joints- Joints shall meet the requirements of FMVSS No. 221. 

2.4. RUB RAZLS - Four separate, one-piece, continuous rub rails of the type, grade, and thickness of 
steel specified in Table No. 8 or approved equal, shall be installed on the body as described below. 
The •inimu. finished width of all rub rails shall be 4 inches: 

2.4.1. Location - one rub rail shall be installed at the skirt level, one at or near the floor, one 
at or near the seat level, and one near the window line. One additional rub rail may be 
furnished in lieu of one longitudinal frame .. .oar (see Par. E.2.2.3.). 

2.4.2. Construction- The rub rails shall be of ample strength to resist impact and to prevent 
crushing of the bus body and shall be a flanged-formed channel, longitudinally fluted or 
corrugated rib surface. Ends shall be (1) smoothly closed, or (2) closed by a rounded end 
cap which shall be butt- or flash-welded to the rub rail, or (3) closed by a rounded end cap 
inserted with an approximate one-inch sleeve inside of the rub rail, riveted in position at 
the top and bottom of the rub rail flange, and sealed in the same manner as the top flange 
of the rub rails. 

2.4.3. Installation- All rub rails shall be bolted or riveted on top and bottom to each side post 
and riveted on top and bottom to the exterior paneling between the side posts (see Exception 
in Par. £.2.1.8.5.). Provisions for one-piece rails may be accomplished by butt- or flash
welding. All welds, including those for the end caps, shall be dressed, sanded, and buffed. 
These rub rails shall be installed on both sides of the bus body as follows: 

2.4.3.1. Window Level -The window level rub rail shall be installed the full outside 
length of the body on the right side from the service door to the rear corner 
radius and on the left side from the point of curvature near the outside cowl to 
the rear corner radius. The splice, if necessary, shall be located at the body 
post behind the rear wheelhouse, by lapping the full width of the supporting part 
of the post. 

2.4.3.2. Seat Level -The seat level rub rail shall be installed fro~ the service door com
pletely around the bus body (except for e.argency door and rear engine bus) to the 
point of curvature near the outside cowl on left side. The rails nay be two-piece 
with the joint being near the rear side of the bus body. The rail extension shall 
be joined to the continuous side rail by one of the following (1) butt welding, 
(2) jogged lapped by not less than one inch and riveted, or (3) butted with a 
sleeve riveted over the joint. When joining is by lapping or fastening with a 
sleeve, the joint must be made at the rearmost body side post or preferably, the 
second post from the rear. 

2.4.3.3. rloor and Skirt Level -The floor and skirt lev•l rub rails and the additional rub 
rail furnished in lieu of one longitudinal frame member shall be install•d the 
full outside length of the body (except at wheelhousings) on the right side fro• 
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lQIHil 

COMPONENTS THICKNESS 
INCH 
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.0635 

.0635 

.0396 

.0396 

.0396 

.0396 

.0336 

.0336 

.0336 

.0635 

.0635 

.0635 

IIETAL 
zinc=.., 

G60 
G60 
G60 

G60 
G60 
G60 
G60 

G60 
G60 
G60 

G60 
G60 
060 

or 1.60 
or MO 

or A60 
or A60 
or A60 

• 
Lov.r interior e.boesed ~nels (ltea No. 9d) and stepwell wall p.nala shall be clear-coated 
galvaniaed steal, ASTM designation A446-76, or Galvalu.e, alUMinized steal, or alu.dnu. over 
st .. l. 

It is .an~tory that all co~anta listed in ~1• ao~ I be of the following types of at .. t, 
unless otherwise specified, and except Itea No. 13 .. y be of alu.inu. alloy 6063-T6 having a 
aini~ thickness of 0.062 inch. Any and all other .. tal co~nanta not listed in Tabla No.I 
_,. elao be dnc-co.ted atael: 

TYPI I (Re9Ular) - ASTM ~cification A52S, coating designation G60, aa specified, .dll sine coated 
at .. l. Coated steal, .. c.pt co~nants not to be pri-.4 and ~intad, ahall bava • 
a.ooth ainiaiaed spangle surface which has bean ainc pboa~ta treated by the at .. l 
aill or by the bus body -.tuhcturer. 

TYPE II CAlloyed) - ASTM Specification A525, coatinq designation A60, .tll sine ooated st .. l which has 
been zinc phosphate traatad by tha steal •ill or by tha bu• .anufacturar. 

Standard A.I.S.t. tolerances allowed tor .. tal thickness requira .. nts. 
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the service door to the rear corner radius and on the left side from the point of 
curvature near the outside cowl to the rear corner radius. One of the floor level 
rails .. y be cut to provide an opening for the gas tank filler neck only if fuel 
tank furnished to meet FMVSS No. 301-75 requires the opening to be enlarged, or to 
meet the requirements in E.2.1.11. 

2.4.4. Drainage- The bottom edge of each rub rail (except the press8d-in-type which may be used 
near the window line) shall have prov1s1ons for drainage of acumulated moisture. one of the 
following drainage methods shall be used: 

2.4.4.1. Slots -The bottom flange of the rub rail shall be a ainimum of one inch by 0.32 
inch formed slots spaced on not more than 12-inch centers, or 

2.4.4.2. Holes or Slots - One 0.25-inch diameter hole or slot per foot in the lowest part 
of the rub rail drilled prior to the prill:incJ, paint iDe), and inst:a.llation of the 
rtib rail shall be provided. Holes drilled after rub rail installation or after 
priming and painting are not acceptable. Po~ slots are preferred over drilled 
or cut holes. 

2.4.5. Sealing - The top joint of the rub rail shall be sealed with a caulking compound or adhesive 
as specified in Par. E.2.1.9. 

2.5. SKIRr REI&WORCEM&RIS - Side skirts shall be gusseted or braced on not .ore than 30-inch centers and 
wherever required for rigidity and to prevent vibration. If the body sections are authorized to be 
longer t:ban 30 inchee, no .,re than three sections of skirt reinfor~t shall be on centers up to 
a .axt.u. of 36 inches. 

2.6 ~ caMP~ - If the battery is mounted on the chassis frame (which is required on diesel
powered buses), the bus body manufacturer shall provide a battery compartment beneath the floor of 
the bus body. This compartment shall be a skirt type container, reinforced and equipped with a 
pullout receptable and an outside access door. The battery compart .. nt shall provide complete 
weather protection for the battery as well as total access tor servicing (see Par. r.6.2.3.). 
Battery cables of sufficient lenqth shall be provided by the chassis ....ufacturer to acc~te the 
.mntinc) of the battery in this COIIpllrt-llt • and the body ...wfacturer shall .mnt the battery in 
the c~rt.ent. 'IIlis cot~part.aDt is not available on rear engine buses. 

2.7. SERVICE OR ENTRANCE DOORS- The service door shall be of the type, grade, and thickness of steel 
specified in Table No. 8 or approved equal: 

2.7.1. Design- The service doors ~y be the folding type (e.g., open in the middle) or the folding 
(or jackknife) type. These doors shall have a minimum horizontal opening of approximately 
24 inches and a minimum vertical opening of about 68 inches. The service door shall have 
lower and upper glass panels to permit the driver to see entering passengers as well as the 
passenger landing area. These glass panels shall be set in rubber. Vertical closing edge 
or edges of these doors shall be equipped with rubber or rubberized material to protect 
passengers' fingers. There shall be no door on the left of the driver. 

2.7.2. Location and Operation-

2 .. 7.2.1. Conventional Bus Doors- The entrance door for conventional buses shall be 
operated manually. The door control shall be the hand lever type, 
driver-operated, and shall be designed so as to afford easy release and to prevent 
accidental opening. The two-piece or folding type service door shall be located 
on the right side near the front of the bus in direct view of th• driver. 

2.7.2.2. Semi-forward Control Bus Doors -On semi-forward control buses, the entrance door 
shall be operated from controls at or near the bus driver's seated position. The 
doors shall be operated manually, or actuated electrically or by air pressure or 
vacuum and shall allow manual opening in case of an emergency. To prevent acci
dental opening while the bus is in motion, the systea shall require at least a 
125-pound force applied to its center in order to aanually open the door. 

2.7.2.3. Forward Control Bus Doors- The doors on forward control buses shall be operated 
either manually or actuated electrically or by air pressure or vacuum. If manual 
operated, the door control must be the hand lever type and shall be designed to 
afford easy release and to prevent accidental opening. The service door shall be 
located on the right side near the front of the bus. At least two-thirds of its 
opening width shall be ahead of the point opposite the back of the driver's seat. 

2.7.3. Attachment- The hinges for the service or entrance doors shall be attached with rivets or 
bolts, nuts, and lock washers. Metal screws or self-tapping bolts are not acceptable. 
Metal screws .ay be used for alignment of doors ~ile installtDg rivets. Self-tapping bolts 
may be used for alignment if the bolts heads are tack-welded to the hinges (see Par. 
£.2.1.8.1.). 
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2.7.4. Header Board- The head impact ar&a on the inside at the top of the service or entrance door 
shall be protected by an energy-absorbing, padded header board of sufficient size (width, 
depth, and length) to prevent injury when accidentally impacted. 

2 • I • SZRVJ:CE lill'nlnai -

2.8.1. Step Design- The entrance door steps shall be designed so that the first step shall be not 
less than 12 inches and not more than 16 inches from the ground when the bus is unloaded. 
Service door entrance uy be ~ipped with two-step or three-step entrance. Risers in each 
case shdl be approxiutely equal. The stepwell shall not protrude beyond the side body 
line and shall be fully encloaed to prevent accumulation of ice, snow, and dust. 

2.8.2. Floor Material - All steps and the floor line platfor. area shall be covered with 0.1875 
inch rubber .. tal-backed treads with at least t.S inch white nosing as an integral piece 
without any joint. A three-inch white rubber sbp edge with .. tal back uy be substituted 
in the floor line platfora area. Step tread Ninimua overall thickness shall be 0.1875 inch 
ribbed design siailar to the ribbed design of the aisle rubber. Metal back of tread, 
aini~ 24-9auge cold rolled steel, shall be pe~ently bonded to ribbed rubber. Grooved 
design ahall be such that said grooves run at 90-degree angle to long di .. nsion of step 
tread. The rubber portion of the step trends ahall have the following cheracteristics: 

2.8.2.1. 
2.8.2.2. 

2.8.2.3. 

~cial co~unding for good abrasion resistance and high coefficient of friction. 
suf£icient f5exibility so that it can be bent around a 0.5-inch .. ndrel both at 
130 r and 20 r without breaking, cracking, or erasing. 
Shore A Duro .. ter or equivalent hardness of 85 to 95. 

2.8.3. Handrails -A grab handle not less than 20 inches in length shall be provided and placed in 
an lUlObstructed location inside the dooL"Way. The outside surface of this handle shall be 
stainless steel, polished aluainu., or chro.a-plated steel. 

Z.t. JJDmiS- The e .. rgency door shall be of the type, grade, and thickneas of steel specified 
in Table No. 8 or approved equal. S..rgeney doors on buses furnished to this specification shall be 
equipped with doors ... ttng the require .. nts below. !ID8tgeney doors shall be furnished with upper 
glass panels, pe~ently closed, set in rubber or sealed against rubber. (See Par. £.2.10.2. for 
glazing require-.nts and Par. E.1.9.S. for lettering.) Ro seat or other object shall be placed in 
the body that restricts the passageway to the e .. rgency door to less than 12 inches. There shall be 
no steps leading to the e .. rgency door. 

2.9.1. Design -The e .. rgency door on all except rear-engine buses• shall be located in the center 
of the rear of the body and shall have a •ini.ua horizontal opening of 30 inches and a 
aini.ua vertical opening of 48 inches .. asured fro• the floor level. The door shall be 
hinged on the right side of the body (fonMrd dct. for r-r ~ bwMs), ahall open out
ward, and shall be designed to perait opening froa both inside and outside of the bus. It 
shall be properly sealed against .oisture and dust. 

*A left rear e .. rgency door .. eting the require .. nts of FMVSS Ro. 217 shall be provided for 
the 83-passenger rear engine bus. 

2.9.2. t..teh- The e .. rgency door shall be equipped with a slidebar rack and pinion (c .. ) operated 
latch. 'l'he slidebar shall be approxiutely 1.25 inches wide and 0.375 inch thick and shall 
have a •ini.ua stroke of 1.125 inches. The alidebar shall be spring loaded so as to retain 
tha bar in tbe closed position and have a aini.ua of ona inch of horisontal bearing surface 
beyond the edc)e of the door fr-.- when the door lock is in a latched position. 

2.9.3. Fastening - The aove .. nt of the lock handle through its full arc of operation shall not be 
obstructed by, or extended into the area behind the rear seats at the ... rgency door. The 
handle, when in the closed position, shall aeet the requir...nts of ntV'SS No. 217. 'l'be 
design of the latch handle shall allow quick release, but shall offer protection against 
accidental release. Control of the fastening devices fro• the driver's seat shall not be 
peraitted. A pull handle shall be installed on the inside of the ... rgency door so that the 
door can be securely closed for positive fastening. Provisions for opening froa the 
outside shall consist of a handle (device) designed to prevent "hitching a ride" yet 
allowing the door to open when necessary. The outside handle, when in the closed position, 
shall extend vertically downward fro• its pivot center. 

2.9.4. Switch - The ... rgency door latch shall be equipped with a heavy-duty electric plunger-type 
switch connected to a warning buzzer located in the driver's co~rtaent. The switch shall 
be enclosed in an adequately p~otected case, and wires leading fro• the switch shall be con
cealed in the walls. The switch shall be IIOUDted pl\Dib, parallel, and perpendicular to the 
striker plate of the lock slidabar. The switch shall be installed so that the buzzer will 
sound before the door handle is turned fa~ enough to perait the door to open. 'ftle switch 
shall be Cole-Hersee•s No. 9118, having an upset end tknobJ on the plunger head. 
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2.9.5. Glass Panels -The glass in the emergency door shall have an area of not less that 299 
square inches and shall be set solid in a waterproof manner (see Par. E.2.10.1.3.). The 
installation of glass in the lower portion of the door is required and shall meet the same 
requirements (lower glasS panels not required in the emergency doors of rear engine buses). 
The lower glass panels shall be the body manufacturer's standard size. These glass panels 
shall be installed securely to prevent removal by hand. 

2.9.6. Header Board- The head i~act area on the inside at the top of the emergency door shall be 
protected by an energy-absorbing, padded header board of sufficient size (width, depth, and 
length) to prevent injury when accidentally impacted. 

2.9.7. Attachment- The hinges for the emergency doors shall be attached with rivets or bolts, 
nuts, and lock washers. Jlet:al screws or self-tapping bolts are DOt acceptable. Metal 
screws .y be used for alignment of doors llldle inatalli.Dg rivets. Self-tapping bolts IU.Y 
be used for alignment iL the bolts heads are t:ack-valded to the hinges (see Par. 
E.2.1.8.1.). 

2.10. lfiBDSBIELD Mm WiliiXliiS 

2.10.1. General Design 

2.10.1.1. Windshield - The .aximum width of the windshield center post shall not exceed 2.5 
inches. 

2.10.1.2. Passenger Side Windows- There shall be one vertical opening side window for each 
passenger seat. These windows shall open from the top only and shall operate 
freely. All side windows except the driver's and the service door window, shall 
be the split sash type with positive latch. Si~ wiDdDva that can be latched in 
an uneven position are not acceptable. They shall be furnished with a latching 
mechanism which will allow each window to be latched in a position not Mete than 
six inches fro• the top. The passenger side windows shall provide an unobstructed 
opening 22 inches wide and between 9 and 10 inches high. 

2.10.1.3. Emergency Door Windows - The emergency door shall be furnished with an upper and 
lower glass panels (see Par. E.2.9.5.) permanently closed, and set in rubber or 
sealed against rubber. 

2.10.1.4. Driver's Side Window 
the following types: 

The driver's window shall be a 2-piece window of either of 

(i) Two-piece Sliding-sash Type- This type will be aceptable only when the 
bus is equipped with an adequate air scoop to draw outside air into the 
driver's compartment. When the driver's ventilation is drawn through 
the heater system, this air shall be shielded from the heat sources and 
a hot water cut-off valve shall be provided in the driver's compartment. 

(ii) Other Type- This type of window shall have the front part opening 
either in or out and rear part lowering and raising by use of a regulat
ing handle. 

2.10.1.5. Rear Window- Rear windows (not ... rgeocy door vindovs)* shall be installed on 
each side of the rear emergency door. Each rear window glass shall have a miniaum 
area of 140 square inches and shall be set solid in a waterproof manner. These 
windows shall be installed securely to prevent removal by hand. 

"A rear "push-out" window, meeting the requirements of Pl'IVSS No. 217, shall be 
provided on rear engine buses. 

2.10.2. Glazing- Glass shall be installed in rubber channel gasket material or approved equivalent 
material. The glass shall be mounted so that the permanent identification mark is visible 
fro• either inside or outside of the bus. All safety glazing .aterials shall be approved by 
the Department of Public Safety. All exposed edges of glass shall be banded. The glass 
shall be as follows: 

2.10.2.1. Windshield- The windshield shall be •inimum 0.21875-inch thick safety plate glass 
and shall be heat-absorbent, laminated AS-1 safety glass meeting ANSI Standard 
Z26.1, as amended. 

2.10.2.2. Passenger Side Windows - The glass in all passenger side windows shall be a mini
mum of 0.125-inch safety plate glass and shall be AS-2 grade or better, as speci
fied in ANSI safety Code Z26.1. AS-3 grade glass is acceptable as an option for 
passenger side windows only with deep tinted glaaing (see Option No. 10). 

2.10.2.3. other Windows -The glass in all 
emergency door windows, and rear 
safety plate glass and shall be 
Code Z26.1. 
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2.10.3. Tinting-

2.10.3.1. Windshield- The windshield shall have a horizontal gradient band (tinted) start
ing slightly above the driver's line of vision with approxiaately 90\ light 
transmittance and gradually decreasing to a minimuM of 10' light transmittance at 
the top of the windshield, or the entire windshield shall be tinted to meet the 
require .. nts of FMVSS No. 205. 

2.10.3.2. All Windows - ..._ so ..,.eified in the IDvitatioa. for Bids, all windows with AS-2 
or better grade laminated safety plate glass shall be tinted to 10' light 
transmittance (see Option 26). This is defined as •requtar ttating.• 

2.10.3.3. Passenger Side windows- 'WieD so apecified .ia the l:Dritatioa tor Bids, the 
passenger side windows Ollly shall be tinted to approxiaately 10:.: light trans
.dttance (see Option 10) using AS-3 grade glass or better • This is defined as 
·~ tiatiag• and is recoMmended for transporting some !~ired passengers. 

~•: Regular tinting (10' light transmittance) is per.dtted in all windows. 
Dark tinting (30' light transaittance) or Deep tinting (10' light transaittance) 
is not peraitted in the windshield or any window used for driving purposes. All 
safety glazing .. terials .ust be approY&d by the Depart-.nt of Public safety. 

2.11. IM'II:lliOa ftiiKL8- All interior panda shall be steal and of tha body JNmufactunr•s standard design 
except tha panels ban .. th the windows shall be clear-coated galvanized -'bossed steel ... ttng ASTH 
A446. Also the stapwell and riser panels in the service door ant~ay shall be clear-coated 
galvanized steel (a~asing not required). Galvalu.a, aluadnizad steal, and aluaini.u. over at .. ! 
panels are acceptable for use beneath the windows and in the antryway. 

2.11.1. Design - Front and rear panels shall be foraed to present a s~oth, pleasing appearance. 
Roof panels shall be continuous from header to header. If the ceiling is constructed so as 
to contain lapped joints, the forward panel shall be lapped by tha rear panel and all ex
posed adgas shall ba baadad, he.-.d, flanged, or otherwise treated to aini~za sharp adgaa. 

2.11.2. Attac~nt -All interior panels shall ba attached to the fra .. structure by bolts, rivets, 
or by any wall-designed .. thod utilizing self-locking panels, locking panel strips, or 
clips. Regardless of the .. thod used, the panels shall ba attached so that vibration, ~ 
bling, and popping will ba at a •inimua. 

2.12. PLDOR- The floor syst•• (saa Par. £.2.1.1.2.) shall be of the type, grade, and thickness of st .. l 
specified in Tabla Ro. 8 or approved equal. 

2.12.1. Construction and Installation - The floor panels shall run the full width of the floor and 
shall ba supported on all outside edges by a longitudinal fra .... .o.r. The floor panels 
shall ba welded, riveted, or bolted to the aain and auxiliary cross .. .bers and shall ba 
joined so as to for. a leakproof and dustproof floor. The .. in and auxiliary cross -~rs 
shall extend the full interior width of tha floor panels. The aide posts or bow fra .. s 
shall be securely welded, riveted, or bolted to tha floor syste• and to the longitudinal 
fra• .. Jibers or gussetts. 

2.12.2. Cross ~~rs - The cross .. ~rs shall ba spaced not ~re than 10 inches center-to-center. 
Tha floor panels and cross .. lllbara shall ba designed so as to coMpletely and a«Mquataly 
support all fixed and changeable loads under all operating conditions without dafor.ation of 
the UD<.'lerbody structure, strains to body, or fractures of .. ..,.r joints. The dasi90 and 
strength of the understructure shall ba sufficient to eliminate the necessity of installing 
outriggers attached to the chassis except at the front entrance. The undersurface of tha 
entire floor structure, including whealhousing and stapwall, shall be sprayed with .. tarial 
at least 1/8-inch thick confor.inq to that specified in Par. £.1.10. 

2.12.3. Plywood- When air conditioned is ordered fsee Option Nos. 1 and 2 and Par. H.1.2) the floor 
shall ba covered with 5/8-inch noMinal thickness A-c or B-8 exterior grade aanufacturad in 
accordance with U.S. Product Standard PS 1-83. (Saa Par. C.2.12.2. for installation 
raqui ra .. nts . ) 

2.1]. nDml ~ -

2.13.1. Aisle ~terial - Floor covering in the aisle shall be the aisle typ., fire-resistant rubber 
or equivalent, and shall ba nonskid, wear-resistant, and ri~. ~ni.ua overall thickness 
shall be 0.1875 inch .. asured fro• tops of ribs. Rubber aisle floor covering shall ... t 
Federal specification Z~71D. 

2.13.2. underseat Material -The floor in tha undarsaat area (including wheelvalla, and tha areas 
under tha driver's seat, wheelchairs, and toeboard axcapt transMission inspection plate) 
shall be covered with fire-resistant rubber floor covering or equivalent having aini.u. 
overall thickness of 0.125 inch. Floor covering on toeboard shall be bald in place by tri• 
strip or ~!ding. 
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2.13.3. Installation- Floor covering (except that on the toeboard) shall be permanently bonded t·.:.o 
the floor with waterproof adhesive material and shall not crack when subjected to sudd~n 
temperature changes. All seams shall be sealed with waterproof sealer. 

2.13.4. Trim- Seams shall be covered with extruded aluminum metal strips of a minimum 0.1875 inch 
high and 1 inch wide that shall be installed on each side of the aisle, the full length of 
the aisle, so as to secure both the edges of the aisle covering and adjoining edges of the 
underseat covering. Each aisle strip shall consist of not more than three pieces of the 
metal stripping. The strips shall be secured to the flooring with flush-mounted flat or low 
profile oval head screws; holes for the screws shall be countersunk. The screws shall be 
placed not more than 9-inches apart for the full length of the metal strips except that the 
ends of each piece of stripping shall have screws placed at not more than 0.75 inch from 
each end. Screws may be placed 9.5 inches apart only to avoid interference with floor sill 
members. 

2.14. PASSBBGBR SENriRG ~REMERTS - The bus passenger seats shall meet or exceed the knee spacing and 
crash protection requirements of FMVSS No. 222 and shall conform to the following: 

2.14.1. Seat Frames -

2.14.1.1. Design and Material - The seat fra .. s shall be constructed of steel of the type, 
size, and gauge necessary to meet the seat load deflection requirements of FMVSS 
No. 222. Seat frames legs shall be two, four, or six pedestal type. The seat 
backs shall slope backward to provide a coafortable seating angle. seat becks 
that are set iD a vertical plaDe or tilt forward are bOt acceptable. 

2.14.1.2. Painting Requirements -The entire seat fra.e, except that section of the back 
frame which is padded and upholstered, shall be thoroughly cleaned, priNed, and 
painted. The paint shall have adhesive qualities which will not permit the re
moval of the paint by means of the thu.bnail-scratch Method without first chipping 
a starting placa. 

2.14.2. Seat Installation -

2.14.2.1. Aisle Width - The aini.um aisle width between rows of seats shall be 12 inches. 
(See Par. G.2.1.1.3. for aisle width requirements on wheelchair lift-equipped 
buses.) 

2.14.2.2. Attachment- Each leg shall be attached to the floor with at least 2 bolts, flat 
washers, lock washers, and nuts, or approved equal. Where it is impossible to use 
bolts and nuts at certain floor points due to main cross aembers or floor sill 
interference, thread-forming or cutting bolts aud lock washers may be used. 

2.14.2.3. Knee Spacing- Allowing for manufacturing tolerances, Texas requires the maximum 
allowable knee space (see Par. A.2.13. for the definition of knee spacing) on 
buses consistent with the overall standard body lengths. These minima are 
generally not less than the following (see Table No.7): 

( i) 24 inches fo' the 24-passenger bus 
(ii) 24 3/4 inches for the short wheelbase 71- and the 83-passenger bus. 
(iii) 25 inches fo' all other 35- through 77-passenger buses. (See Option No. 

16 fo' increased knee space on all 24- through 71-passenger buses.) 

2.14.3. Seat Cushions -All 26-inch and all 39-inch seat cushions shall be designed to adequately 
support, respectively, two and three passenger of 125 pounds each. All seat cushion materi
als shall meet or exceed the requirements of FHVSS No. 302. The seat cushion unit shall con
sist of a base, a polyurethane foam cushion assembly or a one-piece polyurethane foam cush
ion, and upholstery, meeting the following requirements: 

2.14.3.1. Base- The base shall be nominal 1/2-inch thick, interior grade, C-D plywood with 
exterior grade glue, identification index 32/16, manufaCtured in conformance with 
u.s. Product Standard PS 1-83 and identified as to veneer grade and glue bond type 
by the trademarks of an approved testing agency. Plywood with blue staiD in 
sapwood is not acceptable. 

Alternatively, the base may be Jl'lade of "Donnite" material. manufactured by the 
Donnite Corporation, Flora ' Harrison, Plymouth, Indiana 45563, of equal or better 
strength and thickness. 

2.14.3.2. Polyurethane Foam CUshion Assembly-

(i) Design- The foam cushion asse~ly shall be constructed of unfilled 
polyurethane foam conforming to the following physical requirements 
( r~ polyurethane fo..s are not acceptable fol" ... t cuahioa or ... t 
stiffeoen): 
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I'II'I'SICU. PR:>PER'fiES SEM SEAT ..ons or IIEliSUREIUr 
(ASTM D 3574) CUSHion ST:rl"PEEIERS 

Density 1.8 2.4 lbs/cubic foot, Min. 
Load Deflection 38 80 4" thick ' 25\ Indentation, Min. 
Indentation Load 1.9 2.5 Ratio, 65\/25\, Min. 
Compression set 20 20 50\ Deflection (22 hrs @ 158°P'), MaX. 
Tensile Strength 12 12 lbs/square inch, Min. 
Tensile Elongation 225 75 \, Min. 
Tear Resistance 2.0 1.5 lbs/inch, Min. 

(ii) construction- The seat cushion assembly shall be fabricated in accor
dance with the nominal di .. nsional requirements as shown in riqure 5. 
The seat cushion shall be either of one-piece construction or .. y be 
constructed of .are than one piece at the .. nufaeturer•a option. If the 
seat cushion is of more than one piece, the top 1.5 inches of the 
cushion shall be of one continuous to .. piece. All parts of the seat 
cushion and the seat stiffeners shall be securely ce .. nted or otherwise 
bonded together to fora the seat cushion assembly shown in Pig. 5. 

2.14.3.3. One-Piece Polyurethane roaa cushion -

(i) Design - The one-piece foam cushion shall be solid polyurethane foaa 
conforaing to the following physical requireaents Clabouded or aol~ 
pol~tbmle f- are DOt acc:ept..ble for ... t CUIIbion): 

IIII'SICAL **'*'**"liD 
(loS'l'K D 3574) 

Density 
Load Deflection 
Indentation Load 
Coapression set 
~nsile strength 
~nsile Elongation 
Tear Resistance 

3.0 
50 

2.3 
20 
7.5 

110 
1.5 

lbs/eubic foot, Min. 
4" thick @ 25' Indentation, Min. 
Ratio, 65,/25,, Min. 
50% Deflection (22 hrs P 158°P), Max. 
lbsjsquare ineh, Min. 
,, Min. 
lbs/inch, Min. 

(ii) Construction - The seat cushion di .. nsions shall be in accordance with 
the no•inal di .. nsional require .. nts as shown in riqure 5. 

2.14.3.4. upholstery - The seat cushion unit shall be covered on top and four sides with a 
vinyl resin-coated upholstering Material as follows: 

(i) Material- These aaterials shall have a reqular fire-resistant treat .. nt 
and shall be artificial leather equal to the coated fabrics listed in Table 
No. 9. 

(ii) W.lting - There shall be welting on exposed sea.s of the seat back and 
cushion. 

(iii) Thread - The upholstery aaterial shall be securely sewn with a thread 
... ting the requir ... nts of Federal Specification V-T-295d. The thr .. d in 
the n"dle and the thnad in the looper (bobbin) of double thread .. chines 
shall be size r, Type II (Twisted Bonded Multiple Cord), and sise E, Type I 
(Twisted Soft Multiple Cord), respectively. The thread used in the needle 
and through the looper shall be size r (Monofilament), Type III, for sin9le 
thread .. chines. 

'fNII.B ., 0 ' 

2.14.4. Passen9er Seat Belts, Optional- (see Par. E.3.11.). 
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2.15. Sf"..I\TDG ~, UUVER'S 

2.15.1. Seat Design- The base of the driver's seat shall be of the adjustable pedestal type or the 
platform type having an adjustment range of approximately 4 inches "Fore and Aft", and a 
separate minimum one-inch vertical adjustment. The back of the driver's seat shall be 
heavily padded and formfitted. 

2.15.2. Installation - The pedestal or platform shall be mounted with bolts, flat washers, lock 
washers, and nuts except where it is impossible to use bolts and nuts at certain floor 
points due to main cross members or floor sill interference. Thread-forming or cutting 
bolts and lock washers may be used at these points. 

2.15.3. Seat Belts and Seat Belt Assembly- A type 1 or 2 seat belt assembly conforming to FMVSS No. 
209 shall be provided for the driver. The belt assembly shall be equipped with at least one 
reel-type locking retractor incorporated into the mounting bracket. The location of the 
seat belt anchorage shall conform to SAE Standard J383 with the driver's seat adjusted to 
its rearmost position. The anchored ends of the belt assembly shall be fitted with a 
minimum 8-inch semirigid platic boot which will prevent that portion of the belt between the 
buckle and the retractor reel from contacting the floor and to keep the belt fro• hitting 
the feet of the passengers in the front seat directly behind the driver. The seat belt 
assembly shall be anchored in such a manner or guided at the seat frame so as to prevent the 
driver from sliding sideways from under the belt. 

2.16 S~ BARRIERS- Seat barriers shall be furnished and installed in accordance with FMVSS No. 222. 
The front barriers shall not infringe upon the area required for safety and operating equipment. 
The seat barrier on the right front shall have a hand rail installed on its front side for use by 
passengers entering or exiting the bus. These grab handles shall b. stainless steel, polished alu
minum, or chrome-plated steel. Method of attachment shall be the body .anufacturer's option. 

2.17. ~IRG - The wheelhousing shall be of the type, grade, and thickness of steel specified in 
Table No. 8 or approved equal. The wheelhousing shall be constructed of a .aximum of three pieces 
and of arched design and shall be attached in such a Manner so as to form a waterproof and dustproof 
seam. The size of the wheelhousing shall be such that tire chains will have proper clearance. The 
edges inside the bus shall be rounded to prevent injury to the passengers. The wheelhousing shall 
be such that when attached to the body, the strength of the resulting structure shall be equivalent 
to or greater than that section of body that has been removed to receive the wheelhousing. (See 
Par. E.l.lO. for undercoating requirments.) 

2.18. ~~OR- The bus shall be equipped with a suitable, controlled ventilation system of sufficient 
capacity to maintain a satisfactory ratio of outside to inside air under normal operating conditions 
without opening windows except in warm weather. A static-type, nonclosable exhaust ventilator shall 
be installed in the low-pressure area of roof. 

3.1. BACKUP~ -An automatic, audible backup warning alarm meeting the requirements of type C, 97 
dB(A), SAE J994 (except for 12-volt syste•) shall be installed behind the rear axle. 

3.2. DEPRDSIERS- Defrosting equipment shall keep the windshield, the window to the left of the driver, 
and the glass in the service door clear of fog, frost, and snow, using heat from the heater and 
circulation from fans. All defrosting equipMent shall .-et the requirements of FMVSS No. 103. Any 
circulating fan used in defogging and installed on the curb side of the bus front shall be .aunted 
on the windshield header so as to protect the fingers, hair, and clothing of entering and departing 
passengers. 

3.3. PXRE ~SRERS - School buses shall be equipped with one of the fire extinguishers listed below• 

3.3.1. standard Fire Extinguishers - Each bus shall be equipped with at least one refillable stored 
pressure Multipurpose Dry Chemical tYPe (or approved equal) fire extinguisher of mini.u. 
5-pounds capacity, mounted in an extinguisher .anufacturer•s automotive tYPe bracket, and 
located in the driver's compartment in full view of and readily accessible to the driver. 
The fire extinguisher shall bear the underwriters Laboratory Listing Mark of not less than 
2A 10-B:c rating. Extinguishers shall be furnished with a hose, pressure guage, and .. tal 
head. 

3.3.2. Halon type Fire Extinguisher -An approved equal fire extinguisher is the American Safety 
Products (ASP) Hodel 13000, 2A 40-B:C Ratinq. (For those who prefer this type, this fire 
extinguisher is available with a 13-pound charqe of co~ined halon gas. It is not permis
sable to transport these units after refilling, therefore the manufacturer offers a five
year warranty and replacement of discharged units with a new unit at half price.) 
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3.4. FIRST ~D KIT - Buses shall have a removable metal first aid kit container ~ted in an accessible 
place within the driver's compartment. The compartment shall be marked to indicate the location of 
the kit. Number of units and contents for each kit shall be as follows: 

2 1 in. x 2 1/2 yds. adhesive tape rolls 
24 - sterile gauze pads 3 in. x 3 in. 

100 - 3/4 in. x 3 in. adhesive bandages 
12 2 in. bandage compress 
12 3 in. bandage compress 

2 2 in. x 6 yds. sterile gauze roller bandages 
2 nonsterile triangular bandage approx. 40 in. x 54 in., 2 safety pins 
3 sterile gauze pads 36 in. x 36 in. 
3 - sterile eye pads 
1 - rounded end scissors 

3.5. JIEM'ZRS A11D 1tE1.MED tx»iAAiiiiiS -

3.5.1. Standard Heater - Each bus shall be equipped with a heavy-duty coMbination fresh air and 
recirculating air heater(s). The heater(s) shall be a hot water type. The BTU/hr rating 
shall be in accordance with Standard SBMI No. 001. These standard beaters shall have 
ainiaua free flow output ratings as follows: 

3.5.1.1. 24- and 35-passenger Buses- 45,000 Btu/hr. 

3.5.1.2. 47-passenger and Larger Buses - 80,000 Btujhr. 

3.5.2. Auxiliary Heater- 1lbell so specified in 1:be Invitation for Bids, a second recirculatinq 
heater shall be furnished. It shall be ~ted near the rear of the bus and in such a 
Manner so as not to interfere with the securing ot seats to the floor, as specified in Par. 
£.2.14.2.2. (see Option 11). The BTU/hr rating shall be in accordance with StandardS~ 
No. 001. Heated conduits inside the buses shall be insulated or shielded to prevent injury 
to the driver or passengers. The heater shall have a •ini.u. output rating (recirculating 
air rating - not fresh air intake rating) as follows: 

3.5.2.1. 24- and 35-passenger Buses- 40,000 stu/hr. 

3.5.2.2. 47-passenger and Larger Buses- 60,000 Btujhr. 

WOTB: Auxiliary heaters on diesel-powered buses shall be furnished with a water 
circulating pump. 

3.5.3. Installation- The heater shall be installed near the front of the bus body with the con
trols readily accessible to the driver. Heater hose connections shall be installed above 
the floor ot the bus body and through the fire wall to the engine compartment. Heated con
duits inside the bus shall be insulated or shielded to prevent injury to the driver or pass
engers. The length of the hot water hoses shall be as short as possible consistent with 
good installation practices; however, the hoses shall not be installed in such a manner so 
as to interfere with nor~l engine maintenance operations, such as the removal of the engine 
air cleaner. The hoses shall not dangle or rub against the chassis or sharp edges and shall 
not interfere with or restrict the operation of any motor function, such as the spark ad
vance of an automatic distributor. Heater hose shall confora to SAE 20R3, Class C, as de
fined in SAE Standard J20e. Each heater installation shall include two all b~ass shutoff 
valves or cocks. Installation of the shutoff valves or cocks shall be as close as possible 
to the water pump and motor block outlets. The hoses shall be adequately supported to guard 
agains~ excessive wear due to vibration. These cutoff valves or cocks shall be installed as 
follows: 

3.5.3.1. One between the heater hose connection and the water pump outlet, and 

3.5.3.2. one between the heater hose connection and the engine block. 

3.5.4. Bleeder Valves -Any heater{s) installed by the body manufacturer shall have accessible air 
bleeder valves installed in the return lines. 

3.5.5. Service Accessibility- Heater motors, cores, and fans shall be readily accessible for ser
vice. Access panels (re~vable without removing driver's seat) shall be provided as requir
ed for maintenance. 

3.6. ~ ~-~ so specified in the Invitation for Bids, a luggage rack {see Option 121 shall be 
mounted on top of the bus meeting the following require .. nts: 

3.6.1. Design and Material -The floor or bottom of the luggage rack shall consist of minimum 19-
gauge steel stiffened by the application of spot-welded pressed channels or pressed-in pan
els. The bottom shall be flat and shall be adequately perforat~d for water drainage. The 
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side rails shall be a minimum of 0.75 inch O.D. steel tubing having a wall thickness of at 
least 0.0625 inches or channels of equal strength. The rack shall have a minimum of three 
side rails on all four sides. The top rail shall be approxi .. tely 12 inches above the flat 
bottom floor of the rack. The right and left sides of the rack shall have a minimum of four 
foot.an loops each to accommodate tarpaulin tie downs straps. The vertical posts shall not 
extend above tha top rail. 'rba ends and sides from the flat botto• floor to the roof of the 
bus shall be enclosed with metal flashing. The rack shall have no sharp or rough edges to 
cause excessive tarpaulin wear. A .. tal la~r mounted at the rear of the bus shall provide 
access to the luggage rack. CFoldiog stepe are not acceptable.) The adni.u. width shall 
be 60 inches and the length dimensions of the rack furnished for the various sizes of buses 
shall be: 

3.6.1.1. 53-passenger Bus or Less - ~ni~ of 81 inches, and 

3.6.1.2. 59-passenger Bus and Larger- Minimum of 135 inches. 

3.6.2. Installation - The luggage rack shall be .ounted to the roof with rivets or bolts, nuts, and 
lockwashers attached to each roof bow under the rack and where required by standard industry 
practices. 

3.6.3. Painting The co~lete luggage rack shall be painted, either black or yellow, in accordance 
with the Manufacturer's standard practice. 

3.1. ~~-Exterior adrrors shall confora to the require..nts of r.HVSS No. 111. Each school 
bus shall be provided with exterior mirrors and brackets as described below: 

3.7.1. crossover Mirrors- An exterior wide angle (crossview) mirror (.dni.u. 40 square inches of 
surface area) shall be installed on the left front of the bus and shall co~ly with the 
requir ... nts of Section rv B.1.e of Federal Safety Standard No. 17, or as a .. nded. This 
adrror s~ll have a tripod bracket asse~ly. 

3.1.2. Localized Viewing Mirror (all Buses) -A aini.ua 40 square inch convex .trror shall be in
stalled on a tripod bracket asse.bly on the right front fender (right front of forward con
trol buses: see Par. £.3.7.3.) of each bus. This airror shall provide localized viewing of 
the total front area and right-side area back to the service door. Thia .trror shall be one 
of the following or approved equal: 

3.7.2.1. Grote Model No. 12182/3, or 

3.7.2.2. sure Plus Model No. 1010. 

3. 7.3. Localized Viewing Mirror (Forward-control Buses only) - ~ the optiaa of the body -.fac
tur.r. in lieu of the above localized viewing mirror, one or two convex .drrors .. y be fur
nished on the right side only, either .aunted securely to the bracket of the exterior rear
view .trror, or on a separate tripod bracket with the following provisions: 1) the .tr
ror(s) shall be adjusted to provide for localized viewing of the area fro• the front right 
corner of the bus back to the rear of the service door, and 2) the .trror(s) shall also pro
vide a view of the front of the bus which is not within the direct view of the driver. The 
airrors shall be the type described in Par. £.3.7.2. above. 

3.7.4. Rearview Mirrors - Exterior rearview mirrors shall 
visibility beyond the rear wheels at ground level. 
as follows: 

be adjustable to allow any driver to have 
~rrors and brackets shall be provided 

3.7.4.1. Mirrors -Two .. tal-backed, exterior, clear-vision rearview .drrors not less than 
6 inches wide by 16 inches long shall be .aunted outside, one to the left and one 
to the right of the driver. The right-side rearview •irror shall be the split 
view (dual view) type, such as the Grote Model 16041, or the Duplex "T" No. T-616 
as .anufactured by El.sford Diecasting Coapany, 4 Vernon Lane, El-aford, New York 
10523; or a split view airror with a prefoeused convex (blind spot) •irror such as 
Sure-View Model 7002, .. nufaetured by Sure-View, Inc., 1337 North Meridian Street, 
Wichita, Kansas 67203, or approved equal. 

3.7.4.2. Bracket -Each exterior airror shall be .aunted in the brackets and asseablies 
shown on Texas State Purchasing and General Services Ca..tssion Drawings nuMbered 
040-35(a), 040-35(3), 040-35(4), 040-35(5), 040-35(6) and 040-35(7), dated 
nove.C.r 15, 1968. The brackets shall be mounted on the left front and right 
front of the bus body and cowl. The parts, as shown. on Drawings nWibered 
04G-35(2) and 040-35(3), aust be formed to fit the individual configuration of 
each .. nufecturer•s body and cowl design. Long di .. nsion8 of Texas .drror 
brackets .. y be adjusted as required to fit the configurations of buses. 
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3.7.4.3. Mounting- Mounting of exterior mirrors to the bus body shall be by means of 
bolts, nuts, and lock washers, where possible; otherwise No. 10 hexagon head sheet 
metal bolts with star lock washers or No. 10 hexagon head sheet metal screws with 
serrated surface shall be used. 

3.7.4.4. Painting Require .. nts- Brackets and assemblies of all exterior rearview and 
crossover mirrors shall be cleaned and prepared for painting in accordance with 
Federal S~cification TT-C-4908, Type I or II. The metal backs of stainless 
steel, aluminu., and chrome-plated exterior and crossover •irrors, if painted, and 
the backs of all other metal-backed exterior and crossover mirrors shall be 
finished in black (Color No. 37038 of Federal standard No. 595a). 

ltiJTB: care .ust be exercised to CJUard agai.Dat reduciDg exterior .airor ai8n below a1ni·-· '!be required 
field of view shall not be !.paired. 

3.1. Xftterior Mirror - A clear-vision, interior rearview mirror conforming to FMVSS No. 111, with at 
least 6n x 16n size vision area, affording a good view of the road to the rear as well as of the 
passengers, shall be furnished and installed. The •irror shall be Made of safety glass and have 
rounded corners and protected edges. 

3.9. tu> FLAPS-..._ so specified in the Iln'itation for Bids. llUd flaps (see Option 14), of durable, 
heavy-duty rubberized construction, complete with brackets, shall be installed behind each set of 
rear wheels. The mud flaps shall be comparable in size to the width of rear wheelhousing and shall 
reach within approximately 8 inch•s of the ground when the bus is empty. They shall be Mounted at a 
distance fro• the wheels that will ~rmit free access to spring hangers for lubrication, and to pre
vent their being pulled off when the bus is moving in reverse. Ybere shall be no advertia-..nt on 
the .... flaps & 

3.10. REVOLVIS S"fRRJM: LIGHT- IIbert so specified on Xhvitation for Bids (see Options 22), an optional 
white flashing strobe light .. eting the following requirements shall be provided: 

3.10.1. Design - The lamp shall have a single clear lens e•itting light revolving 360 degrees around 
a vertical axis. The light source shall be ~niNUa of 50 candlepower and flash 60-120 ti .. s 
per minute. The base of the lamp shall be Metal or approved equal and installed by a method 
which seals out dust and MOisture. A aanual switch is required for operation and a pilot 
light to indicate when the light is in operation shall be included. Wiring shall be in
stalled inside the bus walls. 

3.10.2. Mounting- The strobe light shall be permanently installed near the centerline on the school 
bus roof and not more than one-third of the body length forward froa the rear edge of the 
bus root. It shall not extend above the roof more than approximately 6.5 inches. 

3.11. SEAT IIEL'I'S, PASSERGER - 1tMa so specified in the Xftvitatioa. for Bids (see Option 18), seat belts 
conforaing to FMVSS Nos. 209 and 210 shall be provided for each passenger position. The seat belts 
shall meet the following require .. nts: 

3.11.1. Design- Seat belts shall have a buckle end and an attaching end which are adjustable to fit 
passenger sizes as required by FMVSS Nos. 20! and 209. Buckles shall be of the plastic
covered push button design. Long and short ends shall be mounted alternately with the short 
end on the aisle. If possible, the design shall prevent fastening the belts across the 
aisle. 

3.11.2. Colors -The belt assemblies shall be alternately coded with only two contrasting colors. 
All aisle seats shall have belts with the sa .. color. All wall seating positions on two
passenger seats shall have seat belts with a color contrasting with the aisle belts. On 
three-position seats, the center belts shall be of the contrasting color and the aisle and 
window belts shall be the saae color. 

3.12. STIRRUP STEPS- There shall be one stirrup step and a suitably located handle on each side of the 
bus body front for easy accessibility in cleaning the windshield and la~s. The stirrup step on 
forward-control buses shall be on or in the bumper. stirrup steps are not required on the 24-pas
senger bus unless necessary to clean windshield and windows. 

3.13. STOP NtN- -.a so specifi.ct on InYit.tion for Bids (see Option 21), a school bus stop ara Meting 
SA£ 31133 and the following require .. nts shall be provided: 

3.13.1. Design- The siqn shall be octagon-shaped, constructed of zinc-coated steel or aluainu. and 
painted with a polyurethane finish. It shall have a minimum 1/2-inch wide white border and 
the word "STOP" in white letters at least 6 inches high against a red background on both 
sides. Double-faced red, alternately flashing la~s, one each at the top and bottoa (visi
ble from each side of the structure) shall be connected to, and flash with the required 
school bus red flashing signal lamp circuit when the arm is extended. The ar~ mech~nis• .. y 
be activated by air pressure, electricity, or by vacuu.. 2be adbool -.y specify a reflec
tori&ed surface if dBsired. 
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3.13.2. Mountinq - The stop arm shall be installed on the left side of the school bus near the front 
cowl section. 

3.14. SUR VXSOR - A two-post, adjustable sun visor with a ainimum size of 6 inch by 30 inches and a Rdni
~ thickness of 0.125 inches and constructed of tinted plexiqlass shall be furnished on each bus. 
~ans shall be provided for tension adjust.ant. It shall be installed above the interior windshield 
on the driver's side or it .. y be mounted to the inside rearview airror at each end usinq loc:k type 
nuts. If this type o~.ountinq is used, the airror shall have an adjustable reinforcinq bracket at 
each end to reduce any vibration distortion caused by the w.iqht of the sun visor. 

3 .. 15. mar." a DI - ,._ 110 llpedfied iD the IDvibt.ion for Bide (see Option 31), a •tal contdner 
of a~te strength and capacity shall be provided for storaqe of tire chains, tow chains, and such 
tools as .. y be necessary for ainor ••rqency repairs. This storaqe container shall be located 
either inside or outsi~ the passenqer ca.part .. nt. How.ver, if it is located in the passenger 
co~rt.ent, it shall be provided with a separate cover; a seat cushion shall not be used as this 
cover. This tool ca.pert .. nt shall be capable of being securely latched and shall be fastened to 
the floor L'"l tM riqbt front or the ri9ht rear of the bus. 

3.1&. WWDI -llli'"D'DD- ..... - -

3.16.1. Wipen - Bath bus Bhall be equipped with two, 2-speed electric a.otor-driven heavy-duty 
windshield wipers. '!'be arM and blades shall be of sufficient sise to provide clear vision 
for the driver during a heavy rain. The .:.tore furnbhed shall be quaranteed to operate the 
wiP"rB under all driving conditione and •hall be Allar! can Bosch MD<Iel 1MC. 

3.16.2. -....n -A vacuua-, electric-, or air-operated windshield washer shall be furnished and 
in•tallad. The washer •hall havs a aini.ua reservoir capacity of on• quart of ,.tar and 
shall direct a stre .. of water into the path of travel of each windshield wiper blade •ach 
tt.. the actuating button is operated. 
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F. OIASSIS SPECIPICAT1:<8S 

1.1. GERERAL SPECIPY~ORS -The requirements for gross vehicle weight ratings, gross axle weight 
ratings (front and rear) and tire sizes and load ~anges, as specified in Table Nos. 10 through 24 
fo~ each size chassis are~ requirements (see Par. A.4.4.). The requirements are for school 
buses with standard equipment. '1'be added weights of optional equ.is--t, such as air conditioning, 
luqga98 racks, lifts for the physically iiiii(Nlired or other t.avy a~saories were not conaict.red in 
establi&hi.Dg the capacity ratings to be certified for the m.ssis. If additional optional equipment 
is ordered which necessitates increased capacity ratings of eithe~ axles, springs or tires, it is 
the reqponsibility of the vendor to furnish them so that proper certification can be made on the 
vehicle. 

1.2. COLOR- The chassis, including bumpers and wheels, shall be painted black (Color 17038); cowl, fen
ders, and hood shall be painted school bus yellow (Color 13432). 

P'.2. <liASSIS PIWE Aim JIBLP.TED ow<&&RlS-

2.1. CHASSIS ~ SIDE MEMBERS - Each frame side member shall be of one-piece construction. If the 
frame side .. mbers a~e extended, such extension shall be designed, furnished, and guaranteed by the 
installing aanufacturer. The installation shall be .. de by eithe~ the chassis or body manufacturer. 
Extensions of frame lengths are permissible only when such alterations are welded on behind the han
ger of the rear spring. This specification does not permit wheelbase extensions. Any welding, 
heating (for frame straightening or repairs), or the drilling of holes in chassis fra-. me~rs 
shall be in accordance with chassis manufacturer's recommendations. 

2.2. BURPZR, PRORT - The front bu.per shall be furnished by the chassis manufacturer and must extend to 
the outer edges of the body at the bumper top line (to assure aaximum fender protection). The front 
bumper on the 83-passenger bus shall be heavy duty transit type, not less than 0.1875 inch by 9.75 
inch steel. It must be of sufficient strength to permit pushing a vehicle of equal gross weight 
without permanent distortion to the bumper, or vehicle. The bumper shall be painted black (color 
No. 17038). 

2.3. FUEL~- Standard and auxiliary fuel tanks shall meet FMVSS No. 301-75 as applicable to school 
buses and shall meet the current design objectives of the SBMI: 

2.3.1. standard Fuel Tanks - The standard fuel tank 
shall have a minimum capacity of 60 gallons. 
fuel tanks with minimum capacities of 20 and 
mounted, filled, and vent~d entirely outside 

for all buses from 47- through 83-passenger 
The 24- and the 35-passenger buses shall have 

30 gallons, respectively. The tank shall be 
the body (see Par. F.4.S.3.). 

2.3.2. Auxiliary Fuel Tank(s) -When so specified iD the Invit•tion for Bids, the 24- and the 83-
passenger buses shall be furnished with •inimum capacity fuel tank or tanks of 30 and 90 
gallons, respectively. The auxiliary fuel tank for the 24-passenger bus shall be furnished 
and installed by the chassis manufacturer (see Option 9). The 35- through 77-passenger 
buses do not have auxiliary fuel tanks available. 

2.3.3. Material -Each tank (including auxiliary fuel tanks) shall be constructed of 16-gauge 
terneplate or equivalent and shall be equipped with baffles. Each tank may be .aunted on. 
either the right or left side of the-chassis. 

2.3.4. Access Port - An access port with cover plate shall be installed above the fuel sending 
unit. It shall be of sufficient size to service fuel sending units and fuel pumps installed 
in the fuel tank. An access port is not required on the 24-passenger bus. 

2.4. STIZRIRG, POMER- The bus shall be furnished with the chassis ~nufacturer's standard power 
steering which will provide safe and accurate performance at .axi.um load and speed. The mechanism 
must provide for easy adjustMent for lost motion unless the unit doesn't require adjust .. nt due to 
design. No changes shall be made in the power steering apparatus which are not approved by the 
chassis manufacturer. 

F.3. An.ES, SUSPEIISiat, .N1D REI.1aKD CCMi'OfiiENIS 

3.1. AXLES -

3.1.1. Axle Capacities -Axle capacities and gross axle weight ratings (GAWR's) shall be as speci
fied in Table Nos. 10 through 24 for each make of vehicle. Increased axle capacities shall 
be furnished to accoanodate optional equip .. nt such as diesel engines or other heavy acces
sories as required I see Paragraphs A.4.4., F.l.l., and G.1.7.2.). 

3.1.2. Rear Axle Ratios -Rear axle ratios shall be compatible with the required engines and 
gradeability requirements for school buses driven at governed top rated road speeds of 55 
MPH •iniMUm (see Par. F.4.1.4.). 
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3.2. BRADS Aim JtElATBD ct»lRMERIS -

3.2.1. Air Brakes and Associated Equipment - Each 59-, 65-, 71-, 77- and 83-passenger chassis 
shall be equipped with full air brake and parking brake systems as standard equipm.nt. Full 
air brake systems shall Meet the requirements of FMVSS No. 121 as applicable to school 
buses. The following equipment shall be furnished as follows: 

3.2.1.1. Air Co~ressor- The air compressor shall have a .dni.ua 12 cu.ft. capacity. 

3.2.1.2. Air Tanks- The air tank{s) shall be equipped with autoaatic valves to drain con
~ation froa the tanks. 

3.2.1.3. Autoa~tic Mohtun Ejectors -MMD IJO ~~ied iD the llrri.tat:i• for at.• (sea 
Option 13}, autC~t~tic 110hture ejectors shall be tumhbed and installed Cfor air 
bralte "'9''11 J buau aely}. 

3.2.1.4. AutOIIIltic Slack Adjusters - .._ 110 •pecified in tile lllri.t.U• for 81* (a" 
Option U}, four auto .. tic slack adjusters shall btl fumiahed and installed, two 
at the front and two at the rear Cfor air bralle "9'ill I IIIIIHe aDly}. 

3.2.2. Hydraulic Brakes - Tbe 24-, 35-, 47- and 53- passenger school bus chassis shall have as 
standard, hydraulic service brakes, e .. rgency stopping syst .. , and parkin9 brakes ... ting 
the requir.-nts of PMVSS No. 105-83. I~ so qteeifi-.1 ill the llwit.ti• for llida, the 59-, 
65-, 71-, and 77-passanger school buses shall be equipped with hydraulic brakes (s .. Option 
5). 

3.3. --=-: •-•••s - Two front heavy-duty, doubla-aetin9 shock absorbers shall be installed. 

3.t. ~ - Sprin9• or suspension .. sellblias shall be of aaple resiliency under all load conditions 
and of adequate strength to sustdn the loaded bus without evidence of overload. Spriftg's or •us
pension ••••~lias shall be designed to ear~ their proportional share of the gross vehicle weight 
as sho"D in Tables llos. 10 through 24. Rear springs shall be of the progre .. ive type. If 1-f type 
front springs are used, stationary ayes shall be protected by a fullwrappar leaf in addition to the 
aain leaf. 

3.5. nBS --.. -

3.5.1. Tires -All standard tires shall be the st .. l belted radial tubeless type except the 24-
passen98r bus shall have bias belted tires as standard. All tires and tubes shall be new 
and the tread style furnished shall be the tire .anufaeturar's standard dasi9D and tbe brand 
norally furnished on recJUlar production orclars Wll ... ot:bend- ...,eifiecl ia tM lari.tet.ioe. 
for llida. All tins shall be "Dri9inal Equis-ent Line Quality". Schools .. y order tuba 
type st .. l belted radial, or tubeless-type bias belted, or tuba-type bias belted tires as 
optional equis-nt on 35- throuqh 77-pass•n9•r buses by salaetin9 Option !los. 27, or 28, or 
29, respectively, on their bid requisition. For tire size and load ran9a for each siae 
chassis, see Tabla Nos. 10 throu9h 24 and the .. jor components chart. 

3.5.2. 'Miaah - Each chassis shall be equipped with 6 standard steal disc type wheels. .._ .. 
~~pKified iD. the Illrib.~iCIIl for Bidl;, the followin9 optional wb .. ls and carrier shall be 
furnished on the chassis as indicated: 

3.5.2.1. Wh .. l, Spare, (without Carrier, Tire, or Tube} - (for 24- through 77-pa•s8n98r 
buses: sea Option No. 32). 

3.5.2.2. Mh .. 1, Spare, Mounted (with Carrier but not tire or tube; for 35- through 
83-passengar only; ••• Option No. 33) . .oii: Carrier not available for 
24-passanger bus; spare wheel only is available on thr;-option. 

3.5.2.3. lll .. ls, Chassis, Cast spoke (All Wheels) - (for 35- through 77-passenter bus). 

3.,. ••• lAS- Each chassis shall be equipped with one hubodometer with standard .ounting bracket 
which shall be calibrated in tiles and installed by the .. nutacturer. The preferred ~ting 
location is on the right rear axle drive wheel. The hubodoMter shall be one of the followiftCJ: 

3.6.1. Ac~rak, standard car Truck, Park Ridge, IL 60068. 

3.6.2. Engler Instru.ents, 250 CUlver Ave., Jersey City, nJ 07305. 

3.6.3. Vaedar-Root, Hartford, CT 06102. 

F.4. ..U::. Mm ...._ (L+F IS -

t.l. ~ - Approved •n9ines listed in .. ch tabla for the various size bus .. are ~ eft9ine• for ~cb 
the vendor baa requested approval and are ueu.ll7 the ... !lest engine in ter.. of parfo~ ~t 
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will meet the requirements listed below. other approved engines which the vendor may provide with a 
given chassis will be listed also in an Approved Products List (APL). The APL will be updated as 
new engines or additional versions of current engines are approved. Pl .. ae aote that ODly those 
engines approved as specified below and listed either in tbe Te:us Scbool ._ Specification or in 
the Class 070-8-APL will be acceptllhle for school buses. 

4.1.1. Gasoline Engines -Engines for the 24- through 71-passenge~ conventional (and seai-forward 
control) and the 77-passenger school buses shall be of the gasoline type ual .. • otherwise 
Bpeeified in tbe Invitation for Bids. Approved engines a~e listed in Tables Nos. 10 through 
22 and in the Class 070-B-APL. 

4.1.2. Diesel Eng:inn- 1lhen so specified in the IDvUatiOD for ticll, a bus chassis having a 
gasoline engine listed as standard, shall be furnished with a 4-cycle diesel engine (see 
Option 7). (Diesel engines are standard for 53- through 71-passenqer and the 83-passenger 
forward control school buses.) 

4.1.3. Power Requirements- Each bus shall be furnished with an eft9ihe tbat ... ts or exceeds the 
following .tbi~ criteria (see second note at the end of Paratraph r.4.1.4.8.), when tested 
at or above the GVWR required for a given bus capacity and with all accessories except air 
conditioning compressor on and operating : 

4.1.3.1. 
4 .1.3 .2. 
4.1.3.3. 
4.1.3.4. 
4.1.3.5. 

Acceleration fro• 0 to 50 wph in 60 seconds or less. 
Gradeability of 1.5\ aini.um at 50 .ph. 
Gradeability of 5.0\ minimum at 25 Mph. 
Startability of 20\ •inimum. 
Top speed of 55 mph minimum at the aanufacturer's rated ~ for the governed 
engine. 

4.1.4. Approval of New Engines- Procedures for approving new school bus engiDes for 24- through 
83- passenger school buses shall ~ as follows: 

4.1.4.1. Submit to the Specification Section, a recent co~ter scan (not the typed results 
of a scan) showing that the proposed engine .. ets or exceeds each require .. nt of 
Par. F.4.1.3. under the following conditions: 

(i) 

Iii) 

(iii) 

(iv) 

(vi 

(vi) 

(vii) 

GVWR equal to or greater than that of the larpet bus for which approval 
is requested. 
Minimal frontal area of 75 square feet, or actual frontal area, if 
different. 
AT-545, MT-643, or chassis .. nufacturer•s standard auto .. tic trans
mission, as applicable (see Par. F.S.). 
Radial tires of the size specified in the table for the particular bus 
capacity (Bias belted required for 24-passenger.) 
Air resistance coefficient • 0.550 or relative drag coefficient of 88, 
whichever the manufacturer uses. 
All engine accessories on and operating iDcludiDg fan clutch, alter
nator, power steering pUMp, air co~ressor, and any other powered acces
sory except air conditioning co~ressors. 
Other parameters shall be of the aanufacturer•s standard values for the 
coefficient of friction on s.aoth concrete, driveline efficiency, etc. 

4.1.4.2. The Specification Section will review the scan and adviee the vendor or Manufac
turer br letter of the results of this review. Copies will be furnished to the 
School Bus committee. 

4.1.4.3. If this review verifies the engine .. ets the require .. nts of this specification, 
the vendor or manufacturer shall contact the SPGSC PUrchaser to errange for the 
testing of the engine in the largest size school bus for wbich approval is c.
quested. The Purchaser will consult with the TEA Representative and inform the 
vendor of the name(s) of the school district(s). 

4.1.4.4. The vendor must obtain the cooperation of one of the na.ad school districts in 
agreeing to test the bus and to provide a report to the SPGSC Specification 
Section on the form provided (see copy of the Fora entitled, RThr .. Month Test of 
New School Bus Enginesp, on page 92). 

4.1.4.5. The vendor or manufacturer shall then contact the SPGSC Purchaser and TEA school 
Bus Committee Representative about orderin9 the school bu8 with the subject en
gine. 

4.1.4.6. The bus shall be tested for a period of not lee• than thr .. .antha during tbe 
regular nine-months school ter•, preferably on a vari•ty of routes and on activity 
trips. 
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4.1.4.7. Upon receipt of the school district's report, the specification Section will aake 
a reco ... ndation at the next meeting of the School Bus Co-.dttee that the engine 
be accepted or rejected. 

4.1.4.8. The School Bus Co .. ittee will act on this recommendation and, if approved, the en-
gine will be added to the Class 070-8 APL. · 

J1(11'ES: Once an engine is approved in one horsepower and torque version, other power versions of 
this s ... engine need not be tested in a school bus prior to app~oval. ror approval, the 
vendor or aanufacture~ shall follow Par. r.4.1.4.1. If the specification Section finds the 
scan shows confo~ce with the "five criteria", the engine will be added to the APL which 
will show the net horsepower and torque as well as the ~ear end ratio used in the scan. 

'IIIII: VN..Ua or mSI'I.MBDI'. -f¥&1 MR • ...., ~ Lift'D m ~ ~ Blll&!l ~ DCR 
~AD mr tmiDUI. ~...., ~ mr • mw u aua~. oa. ~ .~UBJJa~ 
~ Pm ~ NUU tBa OP .._ D 24- 'IIDIU:II: ll-PIN ..,.._ 8USa D ~ 
S'rMK OP 'ftiNI AilS '!B Pift llQLll LIS Ll.ft'BD D JIMI8UB P.t.l.J. ('!'here an _.ut.t-.1 
r~ire .. nts for engines, either iaplied or specified, separate fro• the above perfo~c• 
r~ire .. nts. ) 

4.2. AZR ~-Each chassis shall be ~ipped with a factory-installed ... i.u. capacity, heavy-duty 
replaceable dry ele.ant type air cleaner. 

t.3. (!)OLJ]IO SJliiWI- The cooling aystea radiator shall be heavy-duty with increased capacity to cool the 
engine at all speeds in all gears. The cooling syste• fan shall be the heavy-duty reinforced type 
with a fan clutch. Thin p~ fan blades are not acceptable. 

4.4. ~ ~ n!l'nll- An engine warning syste.111 shall be provided for the 35- through 13-pa8Benger 
diesel-powered buses and shall be chtlsde factory-installed. Audible (Mtich -y be abo be visual) 
signals shall indicate to tbe driver when the oil pressure is too low an~or the engine te~rature 
is too high tor safe operation. 'l'heae signals shall begin within 8 ••eon~ or leas after the condi
tion begins in order that the engine can be shut down before per .. nent ~9• occurs. A ..aaa1 
angiDe ellllt......_ derice i• preferred. 

4.5. ---

4.5.1. Co111!p0llent Place-nt - 'l'be exhaust pipe, IIUffler, and tailpipe shall be 110un.ted under the bus 
and attached to the chassis fra ... 

4.5.2. Tailpipe - 'I'll• tailpipe shall be constructed of seaaless or electrically w.lded tubing ot 
16-gauge steel or equivalent, and shall extend at least 5 inchea beyond the cbaasis fr .... 
The size of th• tailpipe shall not be reduced after it leav•s the .utfl•r· 

4.5.3. Tailpipe Exit - The tailpipe of a gasoline-powered bus shall not exit the side of the bus 
anywhere within 12 inches of a vertical plane through th• center of the fuel filler opening 
and perpendicular to the side of the bus, unless protected with a .. tal shield to divert 
spilled fuel away fro• tailpipe. ---

4.5.4. The noise level shall neither exceed EPA "Raise t.ission Standards~ nor 90 dB(A) at the ear 
of the occupant nearest to the noise source in the bus. .._ 110 apecifiecl ill the Dlfl.tatiCIII 
for Bi~, the bus shall be furnished with the noise level not exceeding 86 dB(A) .. asured at 
the .... place (see Option No. 20). 

4.6. PUlL ~ - Each diesel engine shall be equipped with a full-flow oil filter and a pri .. ry and a 
separate secondary fuel filter installed between the fuel tank and the injector puaps. 

4.7. GOtaaaoa- A governor s•t to the Manufacturer's reco ... nded .. xi.u. engine speed (RPM) shall be in
stalled by the chassis .. nufacture~. 

t.l. OIL PI~- Each chassis shall be ~ipped with a factory-installed, •ini.u. on.-quart capacity oil 
filter with a replaceable el ... nt or ca~t~idge type. It shall be connected by flexibl• oil lines if 
it not of the built-in or •ngin-..aunt design. 

t.9. T'aa"'GaN''I--.... 110 ..-cified ia t:be IDvibtiODa for Bids (see Option 24), a tachograph containing 
a coabination clock/speedoMter/recorder shall be installed on the dashboard. The tachognph shall 
be Argo Model 1310-6, veeder-Root Model AB-1407, or approved equal. 

P.S. ~MD IIELNftD ClAW' IS- The 24- through 77-passenqer school buses shall be 8JqUipped with a 
-nual or an auto .. tic transai.ssion, ~~ IS sa.&t."'KD 8X' ~ !IC8XJL DI81a1CI' C. ,.. 8C8XL
BIQUUITICW ~-

5.1. ~C ~JU., aiMSIS ~'S - lllll ... otherwi- l!pe'eifi .. .Ia t:be JlrritatiCIII for 
Bida, the 24-passenger bus .. y be furnished with a aini.ua three forward speed autoaatic trans
~ssiOD which shall be the chassis .. nufacturer•s standard auto .. tic tran•.t•sion for this type of 
chassis. 
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5.2. Al1l'CfiiM"IC 'l'RAIISMISSIOR, DDP. JIIXlEL AT 545- Unless otherwise specified in the Invitation for Bids, 
35- through 71-passenger and the 77-passenger conventional buses may be furnished with a minimum 
four forward speed automatic transmission. The transmission shall be the DDA Model AT 545, or 
approved equal (see Par. F.S. above). 

5.3. ~C ~SSIOR, ~ MDDELMr 643- The 83-passenger bus chassis and the 77-passenger forward 
control bus shall be furnished with an automatic transmission with a mini.um of 4 forward speeds. 
The transmission shall be the DDA Model MT-643 or approved equal. 

5.4. JCNIUAL '!ltNISKISSIOIIS - UAless otherwise specified i.D the Invitation for Bids, the manual type trans
mission aay be furnished on all 24- through 77-passenger buses (but not the 83-passenger bus which 
requires an automatic transndssion). The trans.tssion shall be the synchromesh (all gears except 
first and reverse) type. It shall ~ of sturdy construction, and the input torque capacity shall be 
at least 10 percent above the .axi.u. net torque developed by the engine. Its design shall provide 
for four forward and one reverse speeds for 24-, 35-, 47, and 53-passenger chassis, and five forward 
(direct in fifth) and one reverse speeds for 59-, 65-, 71-, and 77-passenger chassis. 

5.5. CUJ'fCI,. MNRW. 'I'RAIISIUSSIOII - The clutch in buses t~qUipped with aanual transmissions shall have a 
torque capacity not less than 10 percent in excess of the maximo. net torque output of engine. The 
diameter of the clutches for tha various sizes of buses equipped with aanual trans•issions shall be 
as follows: 

5.5.1. 12-Inch Clutch- All chassis for the 24-, 35-, 47-,.53-, and 59-passenger buses shall be 
equipped with a minimum 12-inch dia .. ter clutch .. 

5.5.2. 13-Inch Clutch - All chassis for 65-, 71-, and 77-passenger buses shall be equipped with a 
minimum 13-inch diameter clutch or a clutch with equivalent performance. 

5.6. DRIVB SBArr GUIRD- Each drive shaft section shall be equipped with protective .. tal guard or guards 
to prevent the shaft from whipping through the floor or dropping to the ground when broken. 

IKJ!'IC: Ddv. abaft guard ie DOt required oa. rear -.!ne, r .. r dri?e bus. 

r. 6. ELBC'I'ItiCAL srS'l'BK Nm ltELM'ED C£iiiKRi£lfts -

6.1. ALIZ:Z ~ - The 12-volt alternators with rectifier shall have the electrical outputs and the 
mini.ua charging rates shown below when tested in accordance with SAE rating at the Manufacturer's 
reco ... nded engine idle speed. These alternators shall be ventilated and voltage controlled and, if 
necessary, current controlled. Dual belt drive shall be used with the alternators provided on the 
35- through 83-passenger buses: 

6.1.1. Standard Alternator -The 24- through 77-passenger buses shall have a standard alternator 
with a minimum electrical output of 90 amperes and a mini.ua charging rate of 40 a~res at 
idle. The 83-passenger bus shall have a standard alternator with a aini.um electrical out
put of 100 amperes and a .tni.um charging rate of 50 a~rea at idle. 

6.1.2. Optional Alternator - When so specified in ~ DDYitatioa. for Bids, the 24- through 77-
passenger chassis shall have an alternator with a mini.u. electrical output of 100 a~res 
and a minimum charging rate of 50 a~res at idle (see Option 3). 

6.1.3. Other Alternators - School buses equipped with the following equipnents shall have 
alternators meeting the following require .. nts: 

6.1.3.1. Air-conditioned Buses- Buses equipped with air conditioning shall have alterna
tors with a minimum electrical output of 130 a~res and a ainimum charging rate 
of 58 amperes at idle. 

6.1.3.2. Wheelchair Lift-equipped Buses- Buses equipped with wheelchair lifts shall have 
alternators with a mini.ua electrical output of 105 aaperas and a mini~ charging 
rata of 50 amperes at idle. 

6.2. ~ ARD~ COhPORENIS- The storage batteries furnished on each chassis shall have suffi
cient capacity to supply current for adequate operation of the engine starter, lights, signals, 
heater, and all other electrical equipment. The batteries for 24- through 83-passenger school buses 
shall have an potential of 12 volts and .. at the following: 

6.2.1. Battery (Gasoline Engines) - The ainiaua perfor .. nce level shall be a BCI cold cranking 
capacity of no less than 360 amperes ~ 0°r with a mini.ua 100-ainute reserve capacity. 

6.2.2. Batteries (Diesel Engines) -The batteries furnished with diesel engines shall be single or 
dual 12 volt or dual 6 volt as specified by the chassis .. nufacturer. The ainiaua perfor
Mance level shall be a BCI cold crankinq capacity of no less than 450 aaperes ~ 0°r with a 
minimum 130-minute reserve capacity. 
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6.2.3. MOunting - The preferred battery mounting location for. gasoline-powered buses is outside the 
body shell under the hood in an adequate carrier and readily accessible for maintenance and 
reaoval from above or outside. (See Par. £.2.6. for requirements of diesel-pow.red buses 
and other battery.aounting location.) 

6.2.4. Cables - The battery cables shall be one piece and of sufficient length to allow pull out or 
lift out of the battery for servicing or removal and arranged so as to prevent damage to the 
battery posts when re110ved. 

&.3. ._ - Bach bus shall be equipped with horn or horns of standard uke. Each born shall be ca~ble 
of producing audible sounds in a range betwean 82 and 102 decibels. The sound level .. asure .. nts 
shall be .. de at a distance of 50 feet directly in front of the vehicle in accordance with SAE J311. 

&.4. IW!LLWiiS ...., IMLUAJ .-r.- The bus shall be equipped with the following nonglare Uluainated 
inau~ts (controlled by an inde()8!ndent rheostat•), and gauges JIOUII.ted for eall}' •intanance and 
repair and clearly visible to the seated driver. IDdicator .. rniDI li~ ia 11 .. or ~ are DDt . , . ...., .. 
( 1) ~edolleter 

( 2) Odo .. ter 
( 3) Fuel Gauge 
( 4) Oil Pressure GaU98 
( 5) Water Te~~perature Gauge 
( 6) ~tar or Volt.eter with graduated ebar98 and discharge indications 
( 1) Vehicle .anufacturer's standard Keyed Ignition switch 
( 8) High s. .. Headlalfl) Indicator 
( 9) vacuu. Gau98 (Air Pressure Gauge where air brakes are used) 
(10) Glow Plug Indicator Light (for diesel buses with glow pluge only) 

-.ot.e: If the intensity of the body-installed panel lamps is controlled, then the inteneity control 
shall not be a~liehed by the .... rheostat that controls the chaaeis instrua.nt 1~, 
~ the body COJII'*ftY designs and installs the rheostat to acco~~plish both. 

1.5. LANPS - Each bus shall be equipped with at least two white headla~ ... ting the requir..ants of 
rMVSS No. 108 and a di-r switch located at the tar left of steering colu.n. Jidequate parkinq 
la.ps operated by a switch in co-.on with the headl-.pe shall be provided. 
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'l7oiiLB 10 

24-PASSBBGER. o::&V&&ilcar.L BUS 

* See diesel engine Option 7. 
** See minimum power requirements in Par. F.4.1.3. 

Engine Displacement, ltr. 
SAE Net Horsepower 
SAE Net Toraue, lb-ft. 

DIESEL BEIBS (Option 7) 

•• 
•• 
•• 

** See ~nimua power requirements in Par. F.4.1.3. 

O.Yrolet. 

-= 
P31042 P314t2 

6.2N-V8 
148 
246 

Engines listed here are approved to meet or exceed pov.r require .. nts under normal 
operating conditions. other engines must be subftitted for approval by the School Bus 
CoMMittee (see Par. F.4.1.3.). 
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35-J'JtS ..... UWtDIIc.r.L -

• Furnish•d with di•••l •ngin• only, Option 7. 
•• S•e di•••l engin• option 7. 
••• se• -'ni.ua power requir• .. nts in Par. r.4.1.3. 

Engin• Displac• .. nt, ltr. 
sAE Net Horsepower 
SAE N•t Torqu•, lb-ft. 

DUSSL ..U.S C • *Option 7 t 

Ull -~._ .. ... 
••• 
••• 

Ford 

6.6T-I6 
151.9 

374 

••• See ~ni.u. power requir• .. nts in Par. F.4.1.3. 

8.2N-V8 
133.5 
321.3 

IUC 

1753 
7.3N-V8 

158 
325 

Engin•s listed her• ar• approved to ... t or •xc••d power requir ... nts under nor.al operating con
ditions. other •n9in•s -.tst be subMitt•d for approval by th• School Bus Ca..!tt .. (s .. Par. 
F.4.1.3. t. 

71 



TABU: 12 

47-PASSIIIGER UMVB&fi.c.r.L BUS 

• Furnished with diesel engine only, Option 7. 
•• see diesel engine option 7. 
••• See •ini.u. power requireaents in Par. F.4.1.3. 

47-Passeager 

Engine Displaceaent, ltr. 
SAE Net Horsepower 
SAE Net Torqu~, lb-ft. 

DIESEL aanBES ("*Option 7) 

1911 
JtiJrla. 

Requir__,t.s 
••• 
••• 
••• 

Ford 

..... 
6.6T-I6 

151.9 
374 

••• See mini~ power requirements in Par. F.4.1.3. 

GIIC 
Oaevrolet 

B6P042 
8.2N-V8 

133.5 
321.3 

IIIC 

1753 
7.3N-V8 

158 
325 

Engines listed here are approved to ... t or exceed power require .. nts under noraal operating con
ditions. Other engines .ust be sut.dtted for approval by the School Bus Co-.dttee (see Par. 
F.4.1.3.). 
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TAIIUI: 13 

53-P'.O"U .. "II'l 111111 

• Furnish~ with diesel engine only, Option 1. 
•• see diesel .ngine option 7. 
*** See aini.u. power requir...nta in Par. F.4.1.3. 

lUI 
~3-h•__,.r lll•:t---- ,..,. 
l£n91ne Dbplac ... nt, ltr. ••• 5.9T-I6 

SAE lht Rorsepct'Nr ••• 166 
SA£ net Torque, l.b-ft. ••• 419 

*** See aini.u. power require..nts in Par. r.4.1.3. 

Poz:d -= me 
ClteYrolet. - -l 1153 

6.61'-16 8.210-VI 7.l .. VI 
151.9 156.2 158 

374 377.7 325 

Engines listed here are approved to ... t or exceed power requir ... nts under no~l operating con
ditions. other en9in.s -..at be aut.itted for approval by the School Bus C~itt .. (SM Pat. 
F.4.1.3. t. 

or 
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59-PASSBEER CUIVI&ll!IIAL BUS 
(FUll Air Brake Standard) 

• FUrnished with diesel engine only, Option 7. 
** See diesel engine option 7. 
••• See minimua power requirements in Par. F.4.1.3. 
•••• Direct in fourth gear (Automatic). Direct in fifth gear {Manual). 

DDSBL BIIGDBS (**Option 7) 

1911 Ford ..., 
59-Passeft98r Jti.U.. Chevrolet 

.._u ..... ts 8600 86PG42 
Engine Displace .. nt, ltr. ••• 6.6T-I6 8.2N V8 

SAE Net Horsepower ••• 151.9 156.2 
SAE Net Torque, l~ft. ••• 374 377.7 

••• See •inimu~ power requirements in Par. F.4.1.3. 

IIIC 

1753 
7.3N-V8 

158 
325 

Engines listed here are approved to meet or exceed power requirements under noraal o~rating con
ditions. Other engines must be submitted for approval by the School Bus co.mittee (see Par. 
F.4.1.3.). 
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'INIUI:lS 

~ 11 LID~ DIUBL
(Full Air Brake standard) 

• s .. -'ni.u. pov.r requir--.nta in Par. F.4.1.3. 

u Direct in fourth ~ar. 

Engines listed here are approved to ... t or exceed power requira .. nts under no~l operatin9 
conditions. other engin.s .ust be s~ttad for approval by tha School Bus Co.-ittaa (e .. 
Par. r.4.1.3.). 
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TABLE 16 

65--PASSER:;ER CCfiVMi I~ 80S 
(Full Air Brake Standard) 

• rurnished with diesel engine only, Option 7. 
** See diesel engine option 7. 
*** See minimum power requirements in Par. F.4.1.3. 
****Direct in fourth gear (automatic). Direct in fifth gear (manual). 

DIESEL ERGIRBS (**Option 7) 

19118 Ford Gil: 
65-Passenqer Mini-- B OJ.evrolet 

Requi.re.ents 600 B6P042 
Engine Displacement, ltr. ... 6 .6T I6 8.2N-V8 

SA£ Net Horsepower ••• 151.9 156.2 
SAE Net Torque, lb-ft. ••• 374 377.7 

Front GAWR, lbs 9000 9000 9000 

***See minimum power requirements in Par. r.4.1.3. 

l'IIC 

1753 
7.3N-V8 

158 
325 

9000 

Engines listed here are approved to meet or exceed average power requirements under nor~! operating 
conditions. Other engines must be submitted for approval by the School Bus Committee (see Par. 
F.4.1.3.). 
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DIIUI17 

C5-P"Ssw:w;at H au COMII:JL DDS1L .. 
(Full Air Brake standard) 

* S.. .tat.u. power r~r..ents in Par. r.4.1.3. 
** Direct in fourth gear. 

En9in•s list~ here are approved to ... t or exceed pow.r requir...nts under no~l ~rating 
conditiona. other engin.a .. at be sul:laitted for approval by the School 8ua Co.-itt" (a
Par. r.4.1.3.). 
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,_.., 18 

71-PASSEIIGD ct&fiH'fiORU.. BUS 
(Short Wheelbase, Full Air Brake Standard) 

* FUrnished with diesel engine only, Option 7. 
** See diesel engine option 1. 
*"* See mini~Mm power requireiMints in Par. F .4 .1.3. 
•••• Direct in fourth gear (Auto .. tic). Direct in fifth gear (~nual). 
••••• This 429 CID engine has not yet been approved. 

DIESEL Ell:lU.S I **Option 7) 

1981 rord GIIC 
71-Pasaeng.r JUrUa. Olevrolet 

Short -lbue a.Quir-t.s 8700 B6P042 
Engine Displace .. nt, ltr. ... 6.6T 16 8.2N-V8 

SAE Net Horsepower ... 156.2 156.2 
SAE Net Torque, lb-ft. ... 386.9 317.7 

Front GAWR, lbs. 9000 9000 9000 

***See mini.u. power require .. nts in Par. F.4.1.3. 

IIIC 

1753 
7.3N-V8 

158 
325 

9000 

Engines listed here are approved to meet or exceed power requirements under nor.al operating con
ditions. other engines must be submitted for approval by the School Bus Co..dttae (see Par. 
F.4.1.3.). 
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71-P' ....... O:WfUiW 108 
(Loft9 llh .. lt,aee, Pull Air Brake Standard) 

• P'umished with diesel engine only, Option 7. 
• • s.. dies•l engine option 7. 
••• s .. ~nt.u. ~r r~ir...ats in Par. r.4.1.3. 
•••• Dir~ -in fourth par (Auto .. tic). Direct in fifth par (Manual). 
••••• This 429 CID engin• has not yet been approved. 

71-Pu...,.l" ,_ __ 
Bngin• Displac.-.nt, ltr. 

SA£ ht HorsepotNr 
SA£ Itet TorM, lb-tt. 

Front W.., lbs. 

DUAL aama (**Option 7) 

1911 

••• 
••• ... 

9000 

Po<d 

6.6T-I6 
156.Z 
316.1 
9000 

••• See ~ni.u. power requir ... nta in Par. r.t.l.l. 

1.2'1"-VI**** 
165.6 
393.6 
9000 

IIXC 

1153 
7.3 ... VI 

151 
3Z5 

9000 

•··~ 1.2 a (naturally aepirat•d) •ngin• with 156.2 SA£ ReT bora.power and 311.1 SAB ~to~ 
is acceptabl• her• only if provided with an Mr 643 transaission and a r .. r axle ratio of 4.11 to 1. 

Enqin•• listed here are approved to ... t or exceed power raquir ... nta under no~l operating con
ditions. other engines -.aat be subaitted for approval by th• School Bus eo-itt .. (a .. Par. r.4.1.3.). 
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TABLE 20 

71-PI'SSIIRGD ~ a.rax. DDSEL BUS 
(Pull Air Brake Standard) 

• See mini.u. power r~irements in Par. F.4.1.3. 
•• Direct in fourth gear. 

Engines listed here are approved to ... t or exceed power requireaents under no~l operatinq con
ditions. other engines must be sub.itted for approval by the School Bus Co-.dttee (see Par. 
F.4.1.3.). 



TABLE 21 
77-PASSDGER. UMVEMltiiAL BUS 

(FUll Air Brake Standard) 

rd Blue Bird 
Refer to 

C.tpeDter 
General Reauire .. nts, Paqe 3 

-.. -Model 3306 3803 3310 3310 3310 3403 
Type Confiquration Conv. /Semi-FC Conventional conventional conventional conventional 

* FUrnished with diesel engine only, Option 7. 
•• See diesel engine Option 7. 
*** See aini.u. power require .. nts in Par. F.4.1.3. 
•••• Direct in fourth gear (Auto.atic). Direct in fifth gear (Manual). 
***** This 429 CID engine has not yet been approved. 

77-Paa.....-r 

Engine Displaca .. nt, ltr. 
SAE Net Horsepower 
SAE Net Torque, lb-ft. 

Dl:ESEL DmiBES (*"Option 7) 

... 
••• 
••• 

Ford 
B 

700 
6.6T-16 
156.2 
386.8 

*** See •ini.ua power require .. nts in Par. F.4.1.3. 

GIIC 

Ole•rolet 
116P042 

8.2T-V8 
165.6 
393.6 

I[[C 

1153 
7.3.N-V8 

158.3 
325 

Engines listed here are approved to ... t or exceed power require .. nts under nor .. l operating 
conditions. Other engines .ust be submitted for approval by the School Bus Co-.dttee (see 
Par. P'.4.1.3.). 
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BDI>IES 
Models 

Chassis Available 

CIIASSIS 

i'AIWIC 22 

71-PASSEIICZR. P'OillmiiD allUW>L IRJS 

(P'ull Air Brake Standard) 

A, C, D 

Blue Bird 
3604 

8 

A 
Asia 

Sldth 

• Furnished with diesel engine only, option 7. 
•• See diesel engine Option 7. 
*** See •inimu. power require.-nts in Par. F.4.1.3. 
,. .. ,. Direct in fourth gear (Auto~~atic). Direct in fifth gear (Manual). 
***** This 427 CID engine has not yet b.en approved. 

DlBSBL BIIGDIES (H Option 7) 

1911 ... i& 
77-Paaeenger .u.n- Sldth 
rorv.rd o.trol 

_,_ .. 
I'C 

Engine Displac ... nt, ltr. ••• 10.4 va 
SAE Net Horsepower ••• 193 
SAE Net Torque, lb-ft. ••• 415 

Front GAWR, lbs. 12000 13200 

*** See ~ni.u. power require .. nts in Par. F.4.1.3. 
****This engine has not yet been approved. 

Blue 
Bird 
HO< 

8. 2T-V8 
193 
453 

13200 

Geaeral 
11Dto01 
S7'1'042 

8.2T-V8 
193 
453 

12000 

D 
aariat:ar 

.... iatar 
Illt.erDIItiaaal 

1153PC 
7.6T-I6 

•••• 
• ••• 

12000 

Engines listed here are approved to .eet or exceed power require .. nte under nor.al operating 
conditions. other engines .ust be subaitted for approval by the School Bus co .. ittee (see 
Par. P'.4.1.3. ). 
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DBU!23 

83-I'ASSBIIGD. P'ORIIIlBD COII'l'RDL DIESEL BUS 
(Front Engine, FUll Air Brake Standard) 

• See •ini.ua power requir ... nts in Par. F.4.1.3. 
•• Direct in fourth gear. 
***This tngine has not yet been approved. 

DBU!24 

13-ftssre;p .a..JU) CIBniOL DIESEL IIUS 
(Rear Engine, Pull Air Brake Standard) 

• See miniMUM power require .. nts in Par. F.4.1.3. 
•• Direct in fourth gear. 

3 

En~ines listed here are approved to ... t or exceed power require .. nts under nor.al operating 
conditions. other engines aust be sub~tted for approval by the School Bus Co-.dttee (s .. Par. 
, .4.1.3.). 
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G. 1IIIEELOIAlR LI.F'l SPECIPICid'IOII 

G.l. GEIIERAL IWQOiLZ-15- *-n so specified in the 7n•itati0b for bida (see Options 34, 35, and 36), the IS
through 77-passanger school buses shall be equipped with a wheelchair lift meeting the following require
ments. All parts which are not specifically mentioned, that are necessary for the unit to be co~lete and 
ready.for operation, or which are normally furnished as standard equipment, shall be furnished by the suc
cesssful bidder. All parts shall conform in strength, quality, and workmanship to industry standards. 

1.1. GBRBRAL DISIO. - The lift fu~ished for these options (see Options 34, 35, and 36) shall be a floor
.auDted, 12 VDC electric-hydraulic or electric-mechanical operated wheelchair lift with a aini.um 
800 pounds lifting capacity. The vertical lift (platfor• travel) shall be a •ini~ of 30 inches. 
The unit shall be self-contained and to mount directly to the existing school bus body floor. 

l.Z. ~ A.o BB1.MZD ........ IS -

1.2.1. FraM - rraJJta of lift shall be constructed of bu..y-duty at-1 and dedqnad to support the 
platfor. extantion, toe board, and other parts necessary for proper operation, plus a .tni
.ua of 800 pounds of additional weight. (An aluadnum fra .. aay be substituted for steel 
provided the wheelchair lift warranty is upgraded (see Par. A.l0.4.9.). 

1.2.2. Platfor•, Automatic Folding type-

1.2.2.1. Design- The platform shall be of sturdy construction and covered with Mini.u. 
0.125 inch safety plate steel or 0.125 inch expanded .. tal (open grata) with .. xi
mum 0.75 inch openings. Mini~ di .. nsions of platfo~ shall ba 29 inches in 
width and 43 inches long. Any portion of platfor• in the folded (travel) position 
which obstructs window vision shall be covered with expanded metal. 

1.2.2.2. Lift Action- Action of the lift must ba power-up and controlled descent with slow 
(gentle) ~va .. nt. Design of the platform shall be such that it will be level at 
all ti.as during the raising and lowering action. A load switch shall be instal
led on the platfor• to prevent accidental folding while loading wheelchair passen
gers. 

1.2.2.3. Safety Rails - The platform shall be equipped with safety rails on both sides of 
•iniaua 0.125-inch steel and one inch high. The front of the lift shall have a 
folding type safety rail not less than 3 inches in height. Safety rail folding 
action may be either manual or automatic. 

1.2.2.4. Toe Board- A toe board shall be furnished that is angled at approximately 8 de
grees below the horizontal. 

1.3. SPECXAL ~cz DOORS - One or two special side doors with windows in each door shall be provided 
as follows: 

1.3.1. Design- The special service door(s) may be the standard double swingout doors or sliding 
door (with glass) furnished by the chassis aanufacturer on vehicles used for converted van 
buses or the special service doors shall be constructed ot ainc-coated steel (G-60) with a 
~ni.um thickness of 0.396 inches meeting ASTM A-525. Doors .. y be either standard widths 
or as required for the lift furnished. The doors shall extend fro• the window header to the 
bottom of the floor line. Doors shall be water- and weather-tight when closed and the lift 
is in the travel position, 

1.3.2. Installation- Doors constructed by the body manufacturer shall be installed using piano or 
butt type hinges and attached to body by .. ans of rivets or bolts, nuts, and lock washers. 
Neither .. tal screva aor self-tapping bolts are acceptable except for ali~nt purposes; 
when used for this purpose these types of fasteners shall be tack-welded at the haad. 

1.3.3. Rub ~ails - Exterior side(s) of special service doors shall have two rub rails with end caps 
installed at approxiaately the same level as the side rub rails. Rub rail installation 
shall be in accordance with the require.ents outlined in Paragraphs C.2.4. and E.2.4. 

1.3.4. Door Operation- The opening and closing operation of the door(s) .. y be .. nual, vacuu., 
pneu.atic, or electrical. Controls for doors other than those .. nually operated shall be 
located in the driver's compart .. nt and designed for easy manual opening in case of an 
emergency. (See Par. G.l.S. for lift operating controls.) 

1.3.5. Drip Rails - FUll length drip rails shall be furnished over the special service doors to 
direct water away fro• the doors. 

1.3.6. Door Holding Device- A means (device) shall be provided to hold the swing-out type door(s) 
in the fully opened position. 
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1.4. BYDRADLIC ~ ARD ~ COHPOdEdnS -The wheelchair lift shall be furnished with a hydraulic 
system for lift operation. The components shall include, but not be limited to, the following: 

1.4.1. Hydraulic cylinders -Hydraulic cylinders on electric-hydraulic lifts shall be installed for 
lift operations. Piston rod diameter of each cylinder shall be not less than 0.75 inch. 
Cylinders shall have a Ninimum of 34 inches of extension action and shall be capability of 
lifting a ~ni.u. of 800 pounds in addition to the weight of the lift. 

1.4.2. Hydraulic Valves - The syste• shall provide valves for the following actions: 

1.4.2.1. Speed- Adjustable valves shall be provided to control the raising and lowering 
speed of the lift. 

1.4.2.2. Power Failure -The system shall also be equipped with either a relief valve or 
other .. chanica! means for raisin~ or lowering the wheelchair platfor. in case of 
power failure. 

1.4 .2 .3. OVerride Action - A bypass valYe (or other .._) .-11 be provicled to prevtlllt U. 
lift:iD9 of tbe bus by over e&t.acli.ncj tbe bydraulic cyli.Dcs.ra. 

1.4.3. Hydraulic Fluid Reservoir- A reservoir for hydraulic fluid shall be furnished and installed 
in an accessible location to allow easy checking of the fluid level and filling as neces
sary. Fluid capacity and type shall be as reco.mended by the lift .anufacturer. 

1.4.4. Hoses and Fittings -Hose, hose fittings, and hydraulic fittings shall meet the require.ants 
of SAE J511, J516, and J514, respectively, for na.inal size(s) furnished. 

1.4.5. W.atherjDust Protection- Exposed hydraulic cylinders, ~s, and any other parts requiring 
protection froa the w.ather, or dust, or any other foreign objects for proper durable opera
tion shall be properly sealed. 

1.5.1. Operating Switches -Controls for each move .. nt of the lift shall be through a reaote pen
dant-type control (or equivalent) which has auto.atic return-to-off switches. Electrical 
cables shall be good quality copper, covered by heavy-duty rubberized sheath and of suffi
cient length to allow operation of the lift from inside and outside of bus. 

1.5.2. Warning and Safety Devices -

1.5.2.1. Safety Switch- A safety switch shall be installed at or near the service door to 
prevent operation of the lift except when all special service doors are substan
tially open. 

1.5.2.2. Warning Light- A flaablng aaber signal light, mounted near the other dashboard 
instruaents, shall warn the~er when the ignition switch is activated and the 
special service doors are op.n or ajar, e.g., not co.pletely closed. 

1.6. ~caL~- All wiring and wiring connectors used in the construction of the wheelchair lift 
shall .. et the require .. nts of SA£ j561: 

1.6.1. Motor -The motor shall be a heavy-duty, 12 VDC type, equipped with shaft bearings. 

1.6.2. Alternator -Wheelchair lift-equipped buses shall be provided with alternators with the 
following performance for the following sizes of school buses: 

1.6.2.1. 15- Through 20-passenger Buses -A mini.u. output rating of 100 amperes and at 
least 50 aMperes at the engine manufacturer's reco--.nded idle speed (RPM). 

1.6.2.2. 24- Through 77-passenger Buses -A •inimua output rating of lOS amperes and at 
least 50 .-peres at the engine manufacturer's recom.enJed idle speed !RPM). 

1.6.3. Electrical Insulation- Any component such as the -ator, electric wiring, switches, and any 
connections or parts likely to pose a safety hazard, shall be enclosed in insulated hous
ing(s) to protect passengers and equipment. 

1.7. ~~~a.- Installation shall be such that vibrations will be •ini.al. The wheel
chair lift shall be installed by the bus body manufacturer or authorized dealer of lift -.nufac
turers. 

1.7.1. Mounting- The lift shall be .aunted on the front right (curb) side (see Option No. 35) or 
front or rear (see Option 34) of the school bus body floor and securely bolted in place. 
Floor fraae shall be reinforced as required to support the lift and load. Lift shall be 
positioned approxi .. tely 36 inches behind the aain entrance door for the 24- through 77-
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passenger buses leaving sufficient space for one regular bus seat or one wheelchair. Zf 
t:he body is designed so space specified abo,. is not available. the lift shall be .oun.ted as 
far forward as practical to ~Be floor space loas. (Tail pipe may be routed anywhere 
between the frame rails to provide sufficient clearance for the lift.) 

""""' School District may specify rear curb side MOunting of lift and wheelchair posi
tions for the 24- through the-17-passenger buses only and .ounted as above (see 
Option 36) in ord.r to place the required minimum 30-inch wide aisle in the rear 
portion of the bus. This will increase the seating capacity for reqular passen
gers in the front section since a narrower aisle (.dni.ua 12 inches) may be used. 
This option is recoMMended only for those buses which will have a regular atten
dant in addition to the driver. 

1.1.2. Level Test- The sides of any bus provided with a wheelchair lift shall be within+ 2 
inches of each other when .. asured from co~rable points on each side to the ground with 
the bus e~ty and parked on a level hard surface (such as concrete). Chassis springs and 
suspension eball ~ ad~t~ •• ~••rr to provide a level bus when the additional weight 
of a wh .. lchair lift is installed (see Paragraphs A.4.4., D.l.l., and E.l.l.). 

2.1.1. Steel Wheelchair Locks Standard wheelchair locks shall be made froa heavy-duty steel and 
designed to pe~it quick locking amd;or release of chair wheels. The lock(s) .. y be de&i9Q
ed to lock each chair wheel individually or both wheels si.utaneously by means of a lever 
control or other device located between the two wheel locks. The devices shall .. et the 
following requirements: 

2.1.1.1. Opening Force Each wheelchair lock coabination shall be capable of withstanding 
a mini.um force of 5000 pounds. 

2.1.1.2. Adjustable Width- Wheelchair locks shall be the adjustable t~ to lock wheel
chair wheels with widths ranging froa 13 inches to 30 inches. 

2.1.1.3. Place .. nt -Wheelchair locks shall be positioned in the various size buses so as 
to provide an aisle width sufficient tor aoving large wh .. lchairs froa their lock
ing locations to the wheelchair lift and to the e .. rgency door. In no ease shall 
the aisle width in this area be less than 30 inches. The locka shall be posi
tioned as shown below: 

(i) Front section - Preferred placement of wheelchair lock(s) which aay 
provide for side facing wheelchairs, is in the front section of bus 
body, securely mounted to the side of the body. 

(iii Rear Section - WbeD so specified in the Invitatioa for Bids. the wheal
chair locks (as well as the wheelchair lift) shall be placed in the rear 
section of the bus (see Option No. 36). 

(iii) other Sections -Wheelchair lock(s) placed in other than the front 
section of the bus shall be as recommended by the body .. nufacturer to 
provide the nu.ber of wheelchair spaces which are specified in the 
Invitation for Bids. Conventional seat widths .. y be as follows to 
provide the 30-inch aisle width: 

(a) 30 Inch Seats - In buses which have an interior width of at least 
90 inches. 30-inch aini.un width seats aay be used on either or 
both sides where necessary to provide the required 30-inch aisle. 

(aa) 26 Inch Seats - For buses with less than 90-inch interior widths, 
26-inch minimum width seats .ay be used where necessary to pro
vide the required 30-inch ainiaua aisle if this cannot be done 
with 30-inch aini.u. width seats. 

2.1.2. Webbed Belts Tie-downs-~ so specified iD U. Imritatioa for Bid. (see Option 31). 
wheelchair retention devices shall be the webbed-belt type to accoaaodate those wheelchairs 
which cannot be locked in conventional (steel) restraining devices because of unusual sizes 
and types of wheels, etc. These belt type wheelchair tie-downs shall .. et the above 
strength require .. nts and shall be Aeroquip Series E/A FF86S, Q'Straint SOOO, or approved 
equal. 

2.2. ~ ~ -Seat belts shall be provided for each wheelchair position. The nu.ber shall be the 
sa .. as the n\Uiber of wheelchair positions a~ifiecl iD tbe IDvitatiCIII for Bide. The seat belt 
asseablies shall confora to FHVSS &o. 209 for school buses. The aaaeablies furnished shall be 
equipped with reel-type retractors incorporated as a part of each .aunting bracket. 
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G.3. alliER REQUI:llEMERTS- Wheelchair lift-equipped school buses shall also be provided with the follo1-1ing: 

3.1. FLOOR COVERIRG -The floor in the wheelchair area and the area in the lift entryway shall be smooth 
and free of projections. Aisle floor covering shall be the same as required in Par. E.2.13. 

3.2. ZRTERJOR LAMP, Lirr OCRP~- The lift compartment shall have one interior lamp installed in the 
roof panel above the center of the lift compartment; or one lamp shall be installed in the roof 
panels on each side of the lift door to illuminate the platform entryway area. The lamp(s) shall be 
~nimum 15 candlepower each and shall be one of the approved lamps listed in Par.E.1.4.4.2. 

3.3. P~ - The interior and exterior of the special service doors lifts shall be primed and painted 
in accordance with the painting require .. nts in Par. &.1.8. as follows 

3.3.1. Interior The exterior of the s~cial service door(s) of wheelchair lifts shall be painted 
to aatch the -.nufacturer's standard interior color of the bus on which it is installed. 

3.3.2. Exterior - The exterior of special service doors shall be pri..ct and painted in accordance 
with painting r~ire .. nts in Par. E.1.8. 

3.4. URrVBRSAL ~CAP SIMBDLS - School buses with wheelchair lifts shall display the universal handi
capped sy.bols on the front of one side and the rear of the other side below the window line of the 
bus. These eMble-s shall be white on blue, shall not exceed 12 inches in size, and .. y be re
flectorized. 

3.5. ~-Repair aanual, parts list, and instructions tor adjustMent of hydraulic valves, 
.. chanica! parts, and electrical equip.ent shall be furnished with each lift. 
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B. Am CCimiTIOIIDIG SPECIP'ICATIOIIS 

8.1. SPECIAL REQUIItDta1!"5 -Any school buses ordered with air conditioning (see Options 1 and 2)· shall be fur
nished with the following: 

1.1. ~- Each 15- through 20-passenger bus and each 24- through 83-passenger bus equipped with 
an air conditioning system shall be furnished with alternators having a mini.um output rating of 100 
and 130 aRperes, respectively. All air-conditioned buses shall have alternators with a adni.um 
charging rate of SO amperes (15- through 20-passenger) and 58 amperes (24- through 83-passenger) at 
the chassis manufacturer's recommended engine idle speed. 

1.2. ~OB- Minimum 5/8-inch nominal thickness plywood shall be installed over the existing or man
ufacturer's standard steel floor for insulation (see Paragraph c.2.12. for plywood require .. nts). 
Air-conditioned buses shall have the equivalent of 1.5 inches of fiberglass or other insulation in 
the ceilings and walls including the interior of hat-shaped bows. The insulation shall have a 
mini.uM R-factor value of 20 for air-conditioned buses •• 

1.3. TXBriBG - The windshield and all windows of air-conditioned school buses shall be tinted to reduce 
the heat load of the syste•. (See Option No. 26 for regular tinting and Option No. 10 for deep 
tinting.) 

&.2. GaZRAL .NID ~ REQUIItDtai!"S - Air-conditioning systeM furnished to .. et the require .. nts of this 
specification shall be the mechanical vapor compression refrigeration type. Each air conditioning system 
shall have sufficient power for simultaneous cooling, circulating, cleaning, and dehu.iditying the air. 
The refrigerant for the system must be nontoxic, nonfla ... ble, and nonexplosive. The air conditioning 
system shall be aanufacturad to confor• to the raquire .. nts of SA£ J639. Air conditioning units furnished 
under this specification shall be of the current year's production. Details not specifically defined 
herein shall be in accordance with the .anufacturer•s standard co..arcial practice for products of this 
type. This following describes the co~nents, type of syatea, and the performance require .. nta for the 
efficient air conditioning of school buses: 

2.1. PERPORMIRCI ~. LARGE BUSES -Table No. 25 lists the approxi .. te air flow rates (in CFM• 
and cooling capacities (in Btujhr) required for each of the large (e.g., 24- through 83-passenger 
school buses •. Note that these values are DOt the ainimum required values but are approxi .. te and 
are included only for use by the ordering school district. The vendor or .. nufacturer shall pro
vide an air conditioning system aeeting the ~rforaance require .. nts listed below and the approxi
.ate values listed in Table No. 25. The air conditioning systea furnished for any large size school 
bus under Option 1 shall be capable of cooling the interior to 80°F when .. asurad at the center of 
the bus under the following conditions: 

2.1.1. outside Ambient Temperatura- Minimum of 100°F. 

2.1.2. Relative Humidity- Minimum of 50\. 

2.1.3 Cooling Time- Maxiaum of 30 minutes. 

2.1.4. Engine Speed - 1000 rpm. 

2.2. ~ ~. ~ BUSBS- Small buses (e.g., 15- through 20-passanger) equipped with 
either Option 1 (standard cooling) or Option 2 (extra cooling) shall have the following values of 
air flow rata and cooling capacity with values either approxi .. te (standard cooling) or •ini.ua 
values (for extra cooling) as indicated. Air conditioners installed on saall buses to ... t Option 1 
(standard cooling) shall meet the performance require .. nts of Par. H.2.1. above and shall have the 
approxi .. te flow rates and cooling capacities as shown below. Air coaditioaers installed OD ... 11 
buses t:o ... t Option 2 Ceat:ra cooliDCJ) lllhalll ... t or a&ceed the ll1nJ..-. air flow rat:. and coolingo 
ca~cities listed below: 

PASSENGER 
CAPACITY 

15 
16-20 

STANOI\RD COOLING"' 
COOLING CAPACITY AIR FLOW RATE 

Btujhr CFM 

19,245 
25,660 

450 
900 

*Approximate values (Option 1) 
••Mini.um values (Option 2) 

EXTRA COOLING•• 

COOLING CAPACITY AIR FLOW RATE 
Btujhr 

33,500 
40,000 

CP'M 

900 
1200 

The approximate volumes are 614 cubic feet for the 15-passenger bus and about 790 cubic feet 
for the other three saall buses. 

2.3. ~-A control box or panel, which shall be located in the driver's compart .. nt, shall be per
manently installed to house inside temperature and fan speed(s) controls . 

•• 
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2. 4. IJilSTALI.AnOII -

2.4.1. Installing Dealer - Installation of the air conditioning system(s) shall be by the bus body 
company or by an authorized factory air conditioning dealer who normally stocks, sells, in
stalls, and services a unit of the type being furnished. 

2. 4. 2. Work~~~enship - Poor r shoddy installation will be 9rOUDds for ~ate rejection of the co.
plet.e bull. 

8.3. CUHPOR£hiS -The following is a list of the components required for these air conditioning syste.a (see 
Par. H.2. above). Any parts or components not specifically .. ntioned below, but which are required to 
provide a complete operating unit, or which are standard for the aodel bid, shall be included: 

3.1. BIDIIal tar!'- The blower unit shall be of heavy-duty de&i9ft and shall circulate air over the evapo
rator to cool the passenger co~rtment. Fans may be of the centrifugal or axial type and quiet in 
operation. Fan .ator(s) shall have bearings of the peraanent lubrication type and desi9fted to oper
ate on the 12 VDC system of the school bus. 

].2. CUHI PDft- The compressor for the 15- through the 20-passenger aay be the chassis engine mount 
type and co~tible with the engine RPM. Compressors for all sizes of buses shall be of the air 
conditioning or chassis manufacturer's standard design. Lubrication of all .aving parts shal~ be 
accomplished automatically. An automatic (electric) clutch shall be provided on the co~ressor. 
The co111ptessor size shall be as required to meet the perforunce requireMnts above or the •ini..wn 
values listed for the extra cooling air conditioner for the small bus. 

CoMpressors for the 24-passenger through 83-passenger school bus may be installed in an independent 
skirt .aunted unit or they .ay be driven by the vehicle engine. If the engine driven unit requires 
.ore than one compressor to .. et the performance require .. nts, then the installer shall use a double 
strength serpentine belt to drive both compressors or give us a copy ot a written authorisation fro• 
the chassis .anufacturer to use dual belts on the co~ressors. Ro iaatallatioa of .ar air condi
tioning .Ut.s or ayat- aball void tbe cbaaais ....taeturer•s eogiDe .. rr ... ty UDder lillY d.ra.
•~•-

3.3. ~ - The condenser shall be as recommended by the unufacturer of the unit but shall be skirt 
mounted on the 24-passenger and larger buses. (A condenser constructed of nonferous .. tal tubes and 
metal fins, securely bonded to the condenser tubing with brazed fittings and joints, is preferred.) 
However, the air conditioning .anufacturer shall use his standard condenser and fabrication and 
installation practices. 

3.4. ~ CCOOLENG COIL) - The air conditioning .. nutacturer shall use his standard cooling coil 
and fabrication and installation practices. (How.ver, an evaporator of the copper-tube, .. tal-fin 
type with the fins securely bonded to the tubes with brazed or welded fittings and joints, is pre
ferred.) 

3.5. RBPRI~ DirER - An adequate dryer shall be installed in the refrigerating circuit. 

B. 4 • OIIID. UQUIJtllllll'l' -

4.1. AVAILABn.t'J'I' 01" SZR9'ICB HID ltZPAIR PAII!S -An adequate supply of repair parts .ust be carried in 
stock within the State of Teus. llicld.r shall iDclude witlt Hch bidr or ..... Oil file wit:h the 
Purchasing Di•isioa of t:his co..dssioa, a list of co~nies or individuals, and their addresses, who 
stock repair parts and who can perfor. service on the products funished. 

4.2. ~ - Each air conditioning unit shall have affixed a legible and durable n ... plate with the 
following information: 

4.2.1. Na .. and address of the manufacturer. 

4.2.2. Cooling capacity of the installed unit (in BtU/hr) based on the s .. llest rating of any 
co~nent in the syste•. 

4.2.3. Recirculation and ventilation of air quantity lin CFK). 

4.3. INSIRUCTIO. 80015 - The supplier shall furnish one copy of co~lete installation, .. intenance, and 
operating instructions for each different MOdel, size, and type of equi~nt furnished to each ship
ping destination. The instructions shall acco~ny the equipaent when shipped. If a parts list is 
required by the ordering agency, the agency should contact the vendor supplying the equipaent. 

Copies of this specification .ay be obtained from: 

SPEcrFICArl<a SIC'l'I<a 
Stat• Purchasing and General Services Com.ission 
P. o. Box 13047 
Austin, Texas 78711-3047 
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NOTE TO SCHOOL DISTRICTS: You ..y want to co..unicate with the Commission using this fora to describe proble.s 
you are having with your school buses. How.ver, you first should atteapt to have the COMplaint corrected by the 
body vendor or chassis dealer, whichever is applicable. (Please refer to Par. A.l0.4. for a list of the na .. s 
and titles of individuals in the varioua organizations to contact for service.) Than, if you are not satisfied 
with the repairs of corrections .. ~. or if nothing is dona to alleviate the probl .. , please usa the following 
to infora us. 

--------------~te. ____________________________________________________ ~~~~~~ 
School District 

----------~77~~----------------~~=-------------------------------------T•xas. ____ ~~--------(Mclre .. ) (City) (Zip) 

Phone No---~~~~~----------------" ... to contact--------------------------------------------------
Area C:oda) 

DC ......,.. __________________ DIIta Deliver~'---------------------------------------------------------

Passenger ca~city (pl .. •• circle one): 15 16 19 20 24 35 47 53 59 65 71 77 83 

Body Make (please check) : ___ Blue Bird. ___ Carpenter ___ collins __ JAwb Tha.as ward __ wayne 

_____ van con. 

Chassis Plake (please check): __ Owvrolat ___ Dodfo __ Ford __ GMC ___ Navbtar International 

I have have not (please check one) contacted body vendor or chai!J81e dealer. 

------------------------------------------------------------" ... of parson contacted. 

--------------------------------------------------Title ------------------------Phone ......,.. 
Natura of CoMplaint or Probl .. {~ as.spacitic as you can): ___________________________________________________ _ 

(Use additional sheets if r~irad.) 

Phase aail to: Specificatioft/lnspaction Section 
state Purchasing and General Services Co..dssion 
P. 0. Box 13047 
Austin, Texas 78711 
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THREE MONTH TEST OF NEW SCHOOL BUS ENGINES 

303-02·185 
12187 

Note to School District: It would be helpful in our deliberation on approval of school bus engines if the at
tached form could be completed at the end of the test period on the bus engine you have agreed to test 
and evaluate. Please add any information that you think may be significant. In this test we believe that dif
ferent drivers should be allowed to drive the bus and give their opinions of its suitability for school bus use. 

New Engine Evaluation 
(Please check or complete appropriate item) 

Description 

Engine size: __ CID __ Liters, __ Rear Axle Ratio, __ Gas __ Diesel 

Manufacturer --:::-:----=--:--=:-=--:-;=-- Turbocharged 
Dodge, Ford, GMC, NIC 

___ Naturally Aspirated 

__ .Automatic __ Mariual ltansmlssion, __ Air conditioner, Wheelchair lift 

___ Air or Hydraulic Brakes, ___ Tire Size, Luggage Rack ___ Top ___ Boltom 

Installed in paseenger . bus body 
Blue Bird, Carpenter, Thomas, Ward, Wayne 

BEGIN DATE---- DISTRICT ____________ END DATE----

Testa 

Loaded with approximately 125 pounds for each passenger space with an approximate 150-pound drill'llr, please 
conduct the following five tests if possible: · 

(We will need to know if criteria different from that recommended are used.) 

1. Acceleration - 0 to 50 MPH in 60 seconds or less: From a standing start on a 1811'111 stretch of asphalt 
or concrete highway, record with a stop watch the time required to reach 50 MPH. __ Time in seconds 
rounded to the nearest 0.1 second. 

2. • Grade of 1.5% minimum @ 50 MPH: From a running start, drive the bus at 50 MPH up a grade of approx
imately 1.5%. Most federal highways have maximum grades of 3.0% except overpasses which are steeper. 
Record the speed at the summit __ Miles per hour. 

3. • Grade of 5.0% minimum - @ 25 MPH: From a running start, drive the bus at 25 MPH up a grade of 
approximately 5.0%. Most state highways have maximum grades of 7.0%. Record the speed at the sum
mit __ Miles per hour. 

4. Startability- 20.0%: If possible locate a grade of approximately 20.0 degrees. (Your local Highway Depart
ment engineering may be able to help you locate grades.) Park the bus on the foot of the hill facing up
ward then start the engine and drive up the hill. If no 20.0•111 grade is available, use the steepest hill in 
the district. Est. grade __ %. 

• Grades of 1.5% end 5.0% rise 1.5 end 5.0 feet, respectively, In e 100 foot dlstence. 

5. Speed - 55 MPH: With the engine speed goll'llrnor connected and operating, determine if the bus will 
reach a minimum of 55 MPH on a level stretch of asphalt or concrete highway. 
Complies: __ Yes __ No 

Documentation 

6. Record the hubodometer reading at the beginning and end of e 2- or 3-month period and the amount 
of fuel used. Calculate the overall fuel consumption __ Mites per g~~llon. 

7. Document any warranty work or other repairs required on the test bus. ----------

·a: Note regular maintenance performed and any unusual problems such as excessive oil consumption or 

fluid leaks.-------------------------------
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Operation on a Regular Route 

Average daily mileage: Miles Starting: ____ O.K. ____ Hard to start 

Acceleration: Adequate Poor, Commants: ------------

Temperature: Runs--· O.K. __ Hot 

Oil Consumption: __ Miles/qt. 

Adequate power fully loaded? __ Yes __ No 

Regular Routa Fuel Consumption: __ Miles/gal. 

Operdon on an Activity 1l1p 

Maintain 50 mph Loaded? __ Yes __ No Comments:-----------

Oil Consumption: Miles/qt. Activity Trip Fuel Consumption: ___ Mileslgal. 

Maximum Lawful Speed up Steepest Hill: ___ MPH Power: __ O.K __ Need more 

List any problems or comments concerning operation on an Activity Trip: ---------

Is this engine suitable for transporation needs in your District? __ Yes __ No 

Signatures Date ___ _ 
Transportation Director Superintendent 

We thank you for your cooperation and assistance in providing written results of this engine test and the recom
mendations of your Administration, Drivers and Mechanics. 

Jack Edwards 
TEA 

ADDITIONAL REMARKS: 

Pat Martin 
SPGSC 

TEXAS SCHOOL BUS COMMITTEE 
April 9, 1987 

Return To: Speclflcatlon/lnepectlon Section 
State Purchaelng and General Services Commiealon 
P.O. Box 13047 
Austin, TX 78711-3047 
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Buddy Means 
DPS 
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