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EFFECTIVE DATE: TEXAS SPECIFICATION
January 1, 1988 No. 070-b—88

{Supersedes RO. 070-B-387)
TEXIAS SCHOOL BUSES

A. GENERAL INFORMATION, REQUIREMENTS, AMD CONDITIONS

A.1. SCOPE —

1.1 SIEES OF — This school bus specification includes the minimum requirements for thirtesn sizes
of school buses used by Texas Schools participating in the Foundation School Program. This speci-
fication covers the purchase of bus bodies and chassis sewparately as well as the purchase of com—
plete school buses. The bus sizes shall be designated in terms of passenger capacity {exclusive of

- . the driver) as listed below for regular seating*:
15 PasEsnger 20 Passenger 47 Passenger 65 Pascenger 77 Passenger
16 Passenger 24 Passenger 53 Passanger 71 Paszsenger {Short WB) 43 Passenger
19 Passenger 35 Pamasnger 59 Passenger 71 Passenger (Long WB)

*MOTE: Seating capacity may necessarily be reduced from the above whenever whaslchair positions
and/or maximm seat spacing are specified for a given siee bus {see Par. A.1.3).

. 1.2. TYPES OF BPUSES -~ Each bus shall have seating arrangements for the capacities designated:

15-passenger bus may be the van conversion or commsrcial cutaway semi-forward control type.
16-passenger wide bus is the commercial cutaway szemi-forward control type.
19—pessenger bus is the commercial cutaway semi-forward control type.
20-passenger bus is the stripped chassis semi—forward control type.

24-passenger bus is the stripped chassis semi-forward control type.

35-passenger bus may be the conventional or semi~forward control type.
47-passenger bus may be the conventional or semi-forward control type.
S53-passenger bus may be the conventional, forward®, or semi-forward control type.
59-pansanger bus may be the conventional, forward*, or semi-forward control type.
65-passenger bus may be the conventional, forward*, or semi-forward control type.
Tl-passenger bus may be the conventional, forward*, or ssmi-forward control type.
T1-passspger bue may bs the conventional, forward, or semi-forward control type.
83-passanger bus is the forward control* transit type.

v
»
.

.
»
.

.
L
-

et e Pt s et b et et et et b et
s a a
NNNRNNMNNNNNNNWN
. . .
o bt et et D R AR W N
.

.
P
WD

*Diessl only.

1.3. SPECIAL EDUCATION — Special sducation buses for impairad passengers may contain less than 15
passenger and wheelchair positions combined, but not less than 10 passenger positions combined or
they cannot be certified as school buses. These vehicles, used for tranesporting special education
school children, that contain fewsr than 10 passengar positions are clasaified as Multipurpose
Passenger Vehiclas (MPV‘s) by the Federal Government. They will be designated by the State of Texas
a8 "school buses" for the purposes of this spscification. We require that MPV's used as school
buses here shall mset the same standarda they would meet 1f built to accomodate 10 or more passen—
gers even though they must be certified as Multipurpose Passenger Vehicles.

A.2. UDEFINITIONS —

2.1. ASHRAE mesns American Soclety of Heating, Refrigeration and Air Conditioning Engineers.
2.2. ARSI ssans American National Standards Instituta.
: 2.3. ASTM mesns American Socisty for Testing and Materiasls.
: 2.4. BCI weans Battery Council International.
2.5. Commispion and SPGSC meah Texae State Purchasing and General Services Commission.
: 2.6. Convemtjonal Buw means a school bus with all of the engine in front of the windshisld and the

N service or entrance door behind the front vheels. Note: For purposes of this specification,

i seni—-forvard control buses (see Par. A.2.10. below)} are alsc considered "consventiomal”™ school
buses .

1.7. Departmmnt of Public Safety and DPS mean Texas Department of Public Safety.

2.0. Education Agemcy and TEA mean Texas Education Agency.

2.9. EPA means United States Environmental Protection Agency.

2.10. PSS means Federal Motor Vehicle Safety Standards.

2.11. Federal Standaxrd Wo.lT7 means Fecderal Highway Safety Program Standard Number 17.

| 2.12. rorward Control Bus means a school bus with the steering wheel, pedals, instruments, and other

i driver controls mounted as far forward as possible, usually just bshind the windshield. All of the

2

i

3

engine is locsted bshind the windshield, either at the front of the bus, or at the rear of the bus,
or in bstween these positions. The setvice door is located forward of the front axle.

2.13. Fnee Space means the horirontal distanca from the front center of a seat back to the rear center of
the seat bsck (or barrier) immediately ahead, measured at approximately 4 inches above the seat
cushion.

: 2.14. Manufacturer ssans a fabricator of school buses, bodies, chassis, or components.

} 2.15. MPY means a multipurpose passengar vehicle accommodating ten or less peopls.




2.16.
2.17.
2.18.
2.19.

2.20.

SAE means Society of Automotive Engineers.

SBMI means School Bus Manufacturer’s Institute.

Semi—forward Control Bus means a bus in which part of the engine is beneath and/or behind the
windshield and beside the driver's seat. .

Vendor means & manufacturer’s representative or dealer authorized to make sales and supply parts and
services in Texas.

VESC means Vehicle Equipment Safety Commission.

A.3. APPLICABLE SPECIFICATIONS ARD STANDARDS —

3.1

3.2.

3.4.

FEDERAL HIGIMAY SAFETY PROGRAM STAMDARD — School bus bodies and chassis shall meet or exceed the
minimum requirements of this specification and shall also meet all applicable requirements of the

Highway Safety Program Standard Mo. 17. All requirements of this specification must be met unless
they are in conflict with Standard No. 17 as it applies to school buses:

3.1.1. Federal Highway Safety Program Standard Ko. 17, Pupil Transportation Safety - Suparintendent
of Documents, U.S. Government Ptinting Office, Washington, D.C. 20402,

FEDERAL MOTOR VEHICLE SAFETY STANDARDS — School bus bodies and chassis shall meet or exceed the
minimum requirements of this specification and shall also meet all applicable requirements of the
Federal Motor Vehicle Safety Standards {FMVSS). All requirements of this specification must be mat
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,

{1) FMVSS No. 103 - Windshield Defrosting and Defogging Systems.

{2) FMVSS No. 105 — Brakes, Hydraulic Service, Emergency and Parking.

(3} FMVSS No. 108 — Lamps, Reflective Devices, and Associated Equipment.

{4} FMVSS No. 111 - Rearview Mirrors — Passenger Cars and Multipurposs Passenger Vehicles.

{5) FMVSS No. 121 - Air Brake Systems — Puses and Trallers.

{6) FMVSS No. 125 - Wamming Devices.

{7) FMVSS No. 205 — Glazing Materials.

{8) FMVSS No. 208 - Occupant Crash Frotection.

{9) FMVSS No, 209 — Ssat Belt Asgemblies — Passenger Cars, Multipurpose Passenger Vehicles,
Trucks and Busas.

{10} FMVSS No. 210 — Seat Belt Assembly Anchorages.

{11) FMVSS No. 217 — Pus Window Retention and Release.

[(12) FMVSS No. 220 — Schocl Bus Rollover Protection.

(13) FMVSS No. 221 - School Pus Body Joint Strength.

(14) FMVSS No. 222 - School Pus Seating and Crash Protection.

(15) FMVSS No. 301 - Fuel System Integrity.

(16) FMVSS No. 302 — Flammebility of Interior Materials — Passenger Cars, Multipurpone
Pasaenger Vehicles, Trucks, and Buses.

RATIOWAL MINTMUM STANDARDS — School bus bodies and chassis shall also meet or exceed the current
Mational Minimum Standards for School Buses except when those requirements are in conflict with the
requirements of this specification. In such cases, the requirements specified herein shall prevail:

3.3.1. mational Minimm Standards for Schoocl Buses, 1985 Revised Edition, Naetional Standards
Conference {May, 1985), National Safety Council, 425 North Michigan Avenue, Chicago,
Illinois 6061}.

OTHERS REFERENCES — References to other specifications, standards, and test methods shall be to
those in effect on the date of the Invitation for Bids. The following publications form 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 — Safetry Glazing Materials for Glazing Motor Vehicles Operating on Land
Highways, Safety Code for, including Supplement z26.1a — 1969.

3.4.2. Mwerican Plywood Association, P.O. Box 11700, Tacoma, Washington 98411:
{1} U.5. Plywood Standard PS 1-83.
3.4.3. American Society for Testing and Materials, 1916 Race Strest, Philadolbhil, PA 19103:

{1} ASTM A 446 - Standard Specification for Sheset Steel, finc Coated (Galvaniszed) by the
Rot Dip Process, Structural {Fhysical) Quality.

{2) ASTM A 525 ~ Standard Specification for General Requirements for Steel Sheet, Einc
Coated (Galvanized} by the Hot-Dip Process.

{3) ASTM D 3574 — Standard Specification for Standard Test Method for Testing Cellular
Materials — Slab Bonded and Molded Urethane Foam.



3.4.4. American Society of Heating, Refrigeration and Air Conditicning Engineers, Inc., Circulation
Department, 345 East 47th Street, New York, NY 10017:

{1) ASHRAE 16-69 — Mathods of Testing for Rating of Roow Alr Comditicmers.

3.4.5. rederal Spacifications - Superintendent of Documsnts, U.S. Government Printing Office,
wWashington, D.C. 20402:

{1} TIC-490B - Cleaning Msthods and Pretreatmsmt of Ferrous Surfaces Por Organic Coating.

(2} TTr—C-5208 - Coatings Compound, Bituminous, Solvent Type Underbody, {(Por Motor Ve—
hicles).

{3} TT-E-489 - Enamel, Alkyd, Gloss (For Exterior and Interior Burfaces).

{4) V -T-295D — Thread, Bylon.

(5} 2Z-M- 71D - Matting, Rubber and Vinyl.

3.4.6, Federal Standards - Superintendent of Documents, U.S. Government Printing Office,
Washington, D.C. 20402:

(1) BNo. 595a - Colors.

3.4.7. S$chool Bus Manufacturers’ Institute, Engineering Committee, 7508 Ben Avon Road, Bethesda,
Maryland 20817:

{1} SBMI Standard No. 001 - Standard Code for Testing and Rating Aotomstive Bus Not Wwter
HBeating and Ventilating Equipment.

3.4.9. Society of Mtomotive Engineers, Inc., 400 Commonwealth Drive, Warrendale, Pennsylvania

15096:

(1) SAE J20e - Coclant System Hoses.

t2) SAE J377 -~ Performance of Vehicle Traffic Borms.

{3) SAE J383 - Motor Vehicle Seat Belt Mchorages — Design Becommsndations.

(4) SAE J514 - Bydraulic Tube Fittings.

{5) SAE 3516 - BHydraulic Hose Fittings.

{6) SAE J517 - Bydraulic Hose.

{7) SAE 3561 - Electrical Terminals - Eyslet and Spade Type.

(8} SAE J588 ~ Turn Signal Lamps for use om motor vehicles less thas 2032 msm in overall
width.

{9) SAE J639 - Safety Practices for Mechsnical Vapor Compression Refrigeration Eguipment
or Systema Used to Cool Passenger Compartmsmts of Motor Vehicles.

{(10) SAE J387 - School Pus Warning Lamps.

{11) SAE 3994 - Alarm — Beckup - Electric - Performance, Test, anvl Agplication.

{12} SAE J1133 — School Bus Stop Arm.

3.4.9. United States Environmental Frotection Agency, Waterside Mall, 401 M Street, S.W.,
Washington, D.C. 20460:

(1) EPA — Woise Bmission Standards.

3.4.10. Vehicle Equipment Safety Commission, Suite 508, 1030 15th Street, N.W., Washington, b.C.
20005

(1) VESC — Begulatiom 6.
{2) VESC — Fegulation 10.

A.4. GEEERAL INFORSTION AND REQUIREMENTS —

4.1,

NEW MODELS — Esch bus body and bus chassis furnished under this spscification shall bs new 1988 or
1989 models or the latest improved model in current production. The bidder represents that all
units offered under this spscification shall meet or exceed the minimum requirements specified here.

SERVICING AND EQUIPPTIEG — All bus bodies, chaseis, or complete school bus units shall be complately
assembled, adjusted, and all equipment installed. All parts not spacifically mentioned herein which
are necessary to provide a complete schocl bus, bus body, or chassis shall be furnished by the suc-
cessful bidder and seid parts shall conform in strength, quality of materials, and workmanship to
recognized industry engineering practices.

4.3, HUTFMNT INSTALLAYTON - Reguirements and accessories, either standard or optional, under this

specification shall be installed by body, chassis, or product manufacturer sxcept air conditioners,
tachographs, tachometers, and wheelchair lifts may be installed by authorized service Representat-
ives. Installation of such items shall conform in strength, quality, and workmanship to the ac-
cepted standerds of the industry.



4.4,

VENDOR GVMR SELECTION — 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 regquirements. These reguirements are for small type school bus {15-
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. The added weights of cptional equipment such as air conditioning, luggage racks, lifts
for the physically impaired and other heavy accessories were not considered in establishing the
copacity ratings to be certified for the chamssis. If additional optional equipment is ordered,
which necessitates increased capacity ratings of either axles, springs, or tires, it is the

responsibility of the vendor to furnish them s¢ that proper certification can be made on the
vehicle.

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

A.5. CERTIFICATION AND COMPLIANCE -

5.1.

5.2.

5.4.

5.6.

BIDDER CERTIFICATION — By signing his bid, the bidder certifies that the equipment being offered
meets or exceeds all requirements and conditions of this specification. Pailure on the part of the

bidder to comply with all the requirements and conditiona of this specification will subject his bid
to rejection.

SOCCESSFUL PIDDER CERYIFICATION — The vendor (successful bidder) must certify om the face of his in—
voice that the equipment delivered meets or excesds the requirements and conditions of this speci-
fication and that the squipment was manufactured in accordance with this specification. The burden

of proof for compliance with this specification shall be the responsibility of the vendor, manufac-
turer, or both.

MANUFACTURER'S CENTIFICATE OF ORIGIN — The vendor (successful bidder) shall furnish the Commission
with the manufacturer’s Certificate of Origin (Certificate of Title will not mest this reguiremsnt}).
The manufacturer’s New Vehicle Warranty and major component parts warranties (see Far. A.10.4.)
shall be furnished to the receiving school district. (See Par. A.8. for Pre-delivery Service
requirements.) The odometer statement required by law shall include the mileage accrued at the time
of delivery to the school districts.

CHASSIS PRODUCTION OBDER —

5.4.1. Attachment - One copy of the production order (line setting ticket) listing both standard
and optional eguipment 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 may be secured by other means
which will assure positive attachment to the chassis (see Par. A.5.4.2. below}. The produc-
tion order shall be a printed form and not machine coded.

5.4.2. Alternative Plate — In lieu of the production order, the information required above may be
stamped on a metal plate, either an additional plate or on the truck identification plate
reqularly furnished. The identification plate{s) shall be attached to the chassia in a con-
spicuous place and in an accessible position in order that it may be easily read.

5.4.3. Removal/Obliteration — The production order (line setting ticket} or truck identification
plate referred to above shall not be removed from the chassis by the body manufacturer 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 equipment
such as the heater, heater hose, or electrical cables.

BUS BODY WORK ORDER — The work order which accompanies 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 company or the distributor. The work order must also show the appropriate
item number of the purchase order or the name of the school. One copy of the work order must ac—
company the bus to its final destination.

LITERATURE AND DRANINGS — Each bidder shall furnish the following:

5.6.1. Literature — The bidder shall have on file with both the State Purchasing and General
Services Commission and the Education Agency the latest pemphlets, brochures, and printed
literature on the equipment he proposes to furnish to this specification.

5.6.2. Drawings - The bidder shall have on file with the Commission, detailed isometric drawings of
the bus body showing floor panels, side posts, roof bows, bow-frames, strainers, longitudinal
frams members, exterior panels, and front and rear end framing. Each component shall be
identified in block form showing {first) the item number, {second} the types of steel, and
(third) the decimal thickness of steel used in the construction. {(Refer to Table No. 8 for
stee]l requirements on 24-passenger and larger capacity buses.)



A.6.

A.7.

a8

A9

A.10.

5.6.3. Number of Drawings - COn 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 information. Drawings must be approved by the Commission.

5.7. TEMPORARY LICEMSE TAGS — Temporary (Red) License Tags shall be issued by the vendor for use with
each new bus delivered (see Par. B.4.1.).

MEANDSG — The Commission reserves the right to accept or reject any and all bids, in whole or in part, and
to wailve all technicalities when these actions are determined by the Commission to be in the best interest
of Texas. Failure to receive a satisfactory chassis or body bid shall not prohibit the awarding of
contracts to others by the Commission, when in the best interest of the State.

IMSPECTION — Inspection shall be by and at the discretion of this Commission or its designated agent and
may be performed either at the place of manufacture, at the vendor’s facility in Texas, or at the final
destination, or a combination of thesa., The authorirzed State Inspector shall have access to the manufac—
turer’s plant during all normal working hours in order to make all necessary inspections during the pro—
cess of manufacture and assembly. This does not preclude the school districts’ personnel from making in-—
spections during manufacture or after acceptance of delivery. The school district's personnel are urged
to make detalled inspections, especially upon delivery, and report any discrepancy or discrepancies to the
Commission. Any such discrepancies found during or after manufacturing shall be immediately correctsd to
the satisfaction of the Commission, at no charge, by the manufacturer or his distributor.

PRE-DELIVERY SERVICE — The vendor or his representative who is responsible for the final delivery shall
attach a signed certificate to the bua stating that the following service was performad and that inspec-
tion indicates the bus is in good condition and ready for delivery. The following service on the chassis
and body shall be performed before the bus iz delivered to the receiving school district:

8.1. Pre—delivery inspection and service on chassis.

8.2. Complete chaspie lubrication.

8.3. cCheck all fluid levels and meintain proper grade and types of fluids.
8.4. Clean and wash interior and exterior of bus.

9.1. DELIVERY FROCEDURE — The delivery of a bus to any specified destination may be made by any normal
delivery procedure which the manufacturer or distributor utilizes {ses NOTE below). The bus body
distributor must guarantes the equipment to be free of damage as a result of the type of delivery.
If any damage is caused by or during delivery that can be established within six months after deliv-
ery to any schocl, then the school must be compensated for such damage by the contractor. It shall
be the cbligation and responsibility of the body manufacturer to check and inspect sach chasais 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.

ROTE: Under no circumstances shall a bus be used as towing vehicle prior to or during delivery to
its destination.

9.2. TIME OF DELIVERY — Buses may be delivered to the receiving schocl districts omly between ths hours
of 8:00 A.M. end 4:00 P.M. Monday through Friday, excluding holidays. Deliveries at other times are
not to be made without at lesast 24 hours notice and only then with the expressed consent and approv—
w1 of the receiving school district. The person delivering the bus shall present the Inspection
Report Forms to the responsible school personnel snd obtain that school official's signature before
delivery is considered complete. (Ses Par. A.8.)

9.3. DELIVERY OM SOMEDULE — Delivery on schedule is critical. The ability to deliver as specified in the
Invitetion for Bides may be a facter in making awards. A vendor who fails to make delivery in accor-
dance with terms of the purchase order may be liable for actual damage suffared by the State. Tha
amount of such damages shall be determined by the Commission.

9.4. LATE DELIVERIES — Failure by the successful bidder to deliver buses, caused directly by Natural
Disaster, War, Civil Disturbance, Federal Law and Regqulations, 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. NOTIFICATION OF LATE DELIVERY — At least 20 days in advance of the final delivery date, the success-
ful, complete unit bidder shall notify the Commission _1-13_9 the receiving school district in writing,
when a known delay precludes delivery of a unit on time.

WARRANTY ARND SERVICE -

10.1. CONTRACTOR'S RESPOMSIBILITY - Each successful bidder is ultimately responsible for and must assure
the State that any warranty service shall be performed to the satisfaction of the Commission, re—
gardless of whether the successful bidder or his agent performs the wvarranty work on schoocl buses
{see Par. A.10.4.). If there is a question of whethar it is the responsibility of the body or the



10.2.

10.3.

10.4.

chassis manufacturer to repair a given defect, then 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 Commission,

DEFECTIVE WORKMARSHIP — In the event that an srror is discovered or conclusive proof of defective
workmanship and/or materials is found on any body or chassis after acceptance and payment has been
mada, the successful bidder shall make such repairs as requirad at his own expense.

PEMALTIES — Upon refusal of the prime contractor and/or successful bidder to make satisfactory ad-

justment(s), the Commission reservas the right to claim and recovar from said prime 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.

WARRANTY WORE AND GENERAL TERMS OF WARRANTIES — The Commission’s purchase orders for school buses
are issued to a single distributor or vendor. This distributor or vendor has the ultimate
responsibility of insuring the delivery of a bus that meets Texas specifications in all details and
is free of defects in materials and workmanship. In addition, the bus body and chassis are
warranted against dsfects in materials and workmanship by ths bus body manufacturing company and the
chassis manufacturer, respectivaly. The warranty on a school bus is thus a dual warranty. The
following are general terme of the warranties; however, for spacific coverage of any item on a
school bus, please refsar to the warranty literature provided at time of vehicle delivery.

HOTE: VARRANTY BEGISTRATIONRS MUST BE COMPLETED AN MAILED TO INTITIATE WARRANTY.

10.4.1. Pus Body — A minimum of 12 months beginning on the date of delivery toc the user. For ser—
vice contact the vendor identified on the school bus purchase order issued by the Commis-
sion.

10.4.2. Pus Chassis - 12 months or 12,000 miles, whichever occurs first, beginning on the date of

delivery {see delayed chassis warranty, Par. A.10.4.3., below). FPor warranty service and
repalrs on the bus chassis:

10.4.2.1, rirst, 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 problems are not satisfactorily resolved,

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

CHEVROLEYT
Conrad Tupper

Light-Duty Fleet Service Manager
713-460-7333

rosD
DALLAS ZOWE BOUSTON ZONE
Jack Wagner Bernie Lanhart/Ron Canal
Heavy Truck Service Engineer Heavy Truck Service
214-323~6303 Engineers
713 — 680-4267
GNC

Jim Gresham
Medium-Duty Fleet Zone Service Manager
214- 659-5150

NIC

Ray T. Barton
Regional Service Manager
214 - 881-3545

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

Purchaser "033"

State Purchasing and General Ssrvices Commission
P. O. Box 13047

Austin, Texas 78711-3047



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. Delaysd 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 deliveresd
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 verity
the chagsis mileage and record the starting date for bus use.

Bovever, if the bus is used before the starting date, then the dalmyed warranty date
is voided and the warranty date automstically becomss the dalivery date.

Any questions should be addressed to your local chassis dealer or to the Spacification
Secticn, State Purchasing and General Services Commission.

- 10.4.4. Adr Conditicner - Basic coverage for chassis and body parts is for 12 months as speacified in
manufacturer’s warranty pamphlet. ({For service on units provided by chassis manpufacturer,
contact local chassis dealer; for service on other makes, contact the vendor.)

10.4.5. hutomatic Transmission - Basic coverage is for 12 months, 12,000 miles, whichever occurs
first, and as more spescifically defined in the manufacturer's warranty pamphlet included
with delivery of the vehicle. ({For service, contact the chassis or transmission dealer, ot
authorized service outlet ms specified in the warranty pamphlet.)

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

{2) DDA transmiseions on scheool buses delivered from 9-1-85 to 8-31-88 are warranted for 3
years and unlimited mileage at 100% cost of parts and labor.

10.4.6. Batteries - 12 months or 12,000 miles, whichever occurs flrst. (For sarvice contact the

local dealer as speacified in the battery warranty pamphlet.) Battery warranties are in—
cluded with the chassis warranty.

] 10.4.7. Mid-Range Diesel Engines {(35-83 passengar) — S5 years or 50,000 miles, wvhichever occurs
‘ first. (For service contact the chassis dealer.)

10.4.8. Tires — Tires and tubes are covered by the tire manufacturer’s adjustment policies ams
specified in the manufacturer’s pamphlet included with the vehicle delivery.

10.4.9. wheelchair Lifts ~ All component parts including frame welds, gear box, and motor are
warranted for 12 months and are specifically defined in the manufacturer’s pamphlet included
: with the vehicle delivery. Warranty on wheslchair lifts with frames manufactured of
; aluminum shall be a minimum of 24 months on the frame rails and a minimum of 18 menths on
: the gear box and motor; all other components shall be warranted for 12 months (ses Par.
G.1.2.1.}.

A.1ll. TESMS, INVOICING, AND PATMENT —

11.1. ISSUMNCE OF WARRANT — A warrant (check) will be issued within four to six days after the Accounting
Office of the Commission has received the following:

11.1.1. Vendor’s Invofice -~ Five copies for all bugesg delivered at the same time to a school district
on a single purchase order. This invoice must certify that the buses delivered meet or
exceed the requirements and conditions of this specification. (See Par. A.5.2.}

11.1.2, Certificate of Origin — (not Certificate of Title} from the vendor made out in the neme of
the receiving school district.

11.1.3. Inspaction Beport - Completed Inspection Report from the School District indicating the
buses were delivered.




11.1.4. School District Check ~ Check for payment of the bus or buses from the school district.

NOTE: A warrant {check) will not be issued umtil all four of the above are rec
tha Accomnting Office at the following address:

Mcounting Office

State Purchasing and General Services Commissicn
P. O. Box 13047

MAustin, Texas 78711-3047

Telephone: 512 — 463-3399

11.2. PAYMENTS — Payments shall be made by the Commission from the School Bus Revolving Fund as reappro—
priated by H.B. 133, 55th Legislature, Reqular Session, after the school’s check has bean received
and deposited into this account.
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B.1.

B.3.

B.4.

B. ORDERING INFORMATION

GENERAL TMFORMATION —

1.1. PASSENGER CAPACITY — The definition of passenger capacity as used in this specification, has refer—
ence to szeat space (width) allotted for each pupil. Based on national height and weight percentile
averages spscified in Federal Highway Safety Program Standard No. 17, approximately 13 inches per
pupil has been established for designating bus body passenger capacities.

1.2. REDUCED PASSEMGER CAPACITY — The 13-inch fiqure must be considered when ordering schoel buses since

passenger capacity may be reduced when junior high, high schecl or adult students are primery pass—
sngers.

ORDERTNG ~ Complete school buses, school bus bodles, or schoel bus chassis shall be requisitioned using
the Texas Education Agency School Bus Requisition Form furnished by TEA. Please refer to the facsimile
requisition on page 15. More than one bus may be requisitioned on one form provided all are the same
size. “"Chasels or Bodies only" should be ordered on separats requisitions from complete school buses:

1.1. PREPARNTION OF THE RBRQUISITION --

2.1.1. COMPLETE UPPER SECYION — All of the information requestad in the upper portion of the re—
quisition form should be completed by the ordering school with the exception of the space
provided for the Commission Rsquisition Rumber. This space is for Commission use only.
Note that automatic or manuaml transmission must be checked {vendor’s cheice otherwise).
State quantity and the size of buses desired.

2.1.2. SELECT BEGULAR OPTIORS — Select from the list of regqular options for the size bus being
ordersd, the Option{s) desired by making a check mark or X next to the number.

2.1.3. OOMPLETE LOWER SECTION — The certification and approval on the lower portion of the
requisition form must be completed before submitting to TEA.

2.2. SPECIAL OPTIOMS — List, on the back of the requisition, or on a separate shest of paper with the
Requisitioning Agency or school district letterhead, any optional equipment required that does not

appear on the list of Regular Options. This second sheet should be dated and identified with your
Schoel Requisition Humbaer.

2.3. MAILING ADIBESS — Mail the original and one copy to:

Texas Education Agency

School Transportation Division
1701 North Congreas Avenue
Austin, Texas 78701

SERVICE OR SHOP MANUALS — School districts desiring chagsis service or shop manuals may obtain them separ-
ately from school buses ordered by corresponding directly with the following sanufacturers:

DDA TRARSMISSIORS CHEVROLET MOTOR DIVISION DODGE DIVISION

Stewvart & Stevenson General Motors Corporation Chrysler Motor Corporation
P. O. Box 1637 P. O. Box 40911 P. 0. Box 551

Houston, Texas 77001 Houston, Texas 77040 Dallas, Texas 75234

FORD MOTOR CXMPANY GHC TRIXCX ARD COMH DIVISION WNAVISTAR INTERNATIONAL ODNFANY
Service Publications Service Department P.0. Box 655334

7388 Rorth End Station 31 Judson Dallas, Texas 75265
Datroit, Michigan 48202 Pontiac, MI 48053

BLIE BIRD MDD COLLIRS THOMAS

Bridges-Hensphill Lenghotn Bus Sales

1807 North Elm, Suite 120 6921 Homestead Road

Denton, Texas 7T6201 Houston, Texas 77028

TENPORARY LICENSE TAGS ARND DNENMPT LICERSE PLATES -

4.1. TEMPORARY LICEMSE TAGS — The vendoer will iesue with each bus deliversd, temporary (red) licenss tags
{see Par. A.5.7.). THESE TEMPORARY TAGS ARE LEGAL TO USE PORE A PERTOD OF 20 DAYS OELY.



EXEMPT LICERSE PLATES - The following forms are reguired to obtain these plates at the address
shown:

.2.1. M50 (Manufacturer’s Statement of Origin) or Title.
.2.2. rorm 130, "Application of Title."
.2.3. rorm 82A, "Application for Exenpt Plates.”

i La o

Exempt license plates must be obtained from:

Texas Department of Highways
and Public Transportation (TDHPT)
Division of Motor Vehiclas
40th and Jackson Avenue
Mastin, Texasz 78779-0001

ATTN: Special Plates Section

10



B.5.

REGULAR OPTIONS —

10.

11,

15.

16.

17.

21.

22.

23.

4.

26

31.

32.

34.

37.

15-THROUGH 20-PASSENGER BUSES

DESCRIPTION
Alr Comditioning, Standard Cooling (see Par. H.}.
Air Conditioning, Extra Cooling (see Par. H.).

MOTE: Special Requirements — Options 1 and 2 require Option 3 and 26, and 5/8" nominal
thickness plywood be installed over the stesl floor.

Altermmator — 100 ampere minimum. {Required with Option 1 or 2 or 34).
Diesel Engine (see Tables 3 through 6}.

Fusl Tank, Incrsased Capacity — (30-gallon minimum capacity; see Par D,2.3.).
Glaxing, Deep Tint, 10% Light Transmittance (ses Par. C.2.10.3.3.).

Heater, MAuxjiliary (see Par. C.3.5.}).

Door, Service — Automotive Sedan Type (for 15-passenger bus only).

Knes Spacing — Maximum allowed by FMVSS No. 222. Requires dslsting some seats which will
raduce seating capacity. :

Regular Seating Capacity 15 16 19 20
Rows of Seats 3 3 3 3
Minimum Knee Space,inches 27 27 20 28

School Mame Lettering, both sides of bus (see Par. C.1.8.4.).

Sound Abstemsnt Insulation - shall reduce interior noise 4 JdB{A), minimunm.
Stop Arm, left side of bus (see Par. C.3.8.).

Strobe Light, Roof-mounted (see Par. C.3.8.).

System, Security Lock, All doors — with ignition disconnect on emergency door.

Tachograph -~ 0-80 mph, 12 volt, with 7-day 4-7/8 inch disc chart and electronic
clock/spesdometer/recordar (see Par. D.4.6.).

Tinted Glass, 70% light transmittance (see Par. C.2.10.3.2.).
Tool Compartmsnt ~ (see Par. C.3.11.).
¥Wheel, Spare (without carrier, tire or tube).

wheelchair Lift, Folding Flatfors IType — Floor-mounted on curb sida of bus {in front of or
behind the rear wheelwell, at manufacturer’s option; see Par. G.}.

WOTE: For option 34, the school district must specify mmber of wheelchair positions
required an bus.

wheelchair Bestraints, Webbed-belt Types — for unusual wheslchairs which cannot otherwise be

restrained (See Par. G.2.1.2}

11



REGULAR OPTIONS

24— THROUGH 77 PASSENGER BUSES

REGULAR
OPTION NO. DESCRIPTION
1. Air Conditioning, Standard Cooling (see Par. H}.
NOTE: Special Requirements — Option 1 requires Option 26, a minimum 130 ampere alternator,
and 5/8" nominal thickness plywood be installed over the steel floor.
3. Alternator — 105 ampere minimum. (Required with Option 3% or 36.)
4. Axla, Rear, Two—speed.
5. Brakea, Bydraulic (for 59—, 65—, 71-, and 77-passenger buses only).
6. Chassis, Long Wheelbase - (requires minimum 274-inch wheelbase for Tl-passsnger bus only; or
157-inch wheslbase for 24-passenger bus cnlyl.
7. Diesel Engine (for 24— through 77-passenger buses; ses conventional buses in Tables 10
through 22}.
8. Diffarential, Mo-spin.
9. Fuel Tank, Increased Capacity (for 24-passenger buses only; see Par. F.2.3.2.}.
10, Glaring, Desp Tint, 10% Light Transmittance {see Par. E.2.10.3.3.).
11. Heater, Rear (see Par. E.3.5.for size and installation}.
12. Luggage Rack - Mounted on top of the bus (see Par. E.3.6.).
13. Moisture Ejectors, Mstosatic {for 59- through 77-passenger buses with air brakes only; see
Par. F.3.2.1.3.}.
14. mud Flaps, with Brackets, Mounted (see Par. E.3.9.). There shall be no advertisemsent on the
wad flaps.
16. Knee Spacing — Maximum allowad by FMVSS No. 222. Requires deleting some seats which will
reduce seating capacity.
Reqular Seating Capacity 24 is 47 53 59 65 71-5 T1-L 77
Rows of Seats [] 5 7 [] 9 10 11 11 12
Minimum Knee Space,inches 27 28 28 27.75 28 27.715 21.5 27.75 21.5
17. School Name Lettering, both sides of bus {see Par. E.1.9.4.}).
18 Seat Pelts (for each passenger position; see Par. E.3.11.}.
19. Slack Adjusters, Mtomatic, Two at front and two at rear (for buses with air brakes onlx;
see Par. F.3.2.1.4.).
20. Sound Abatement Insulatiomn — ghall reduce interior noise by 4 dB{A), minimum.
21. Stop Am, left side of bus (see Par. E.3.13.).
22. Strobe Light, Roof-mounted (see Par. E.3.10.).
23, System, Security Lock, All Doors — with ignition disconnect on semergency deor.
24 Tachograph — 0-80 mph, 12 volt, with 7-day 4-7/8 inch disc chart and electronic
clock/spesdometer/recorder {(see Par. F.4.9.}).
25. Tachometer (to indicate engine RPM).
26 Tinted Glass, 70% light transmittance {see Par. E.2.10.3.2.).
27. Tires, Tube-Type, Stesl Belted Radial.
28 Tires, Tubsless-Type, Pian Belted (Standard on 24-passenger buses).

12



29.

30.
31.
32.

33.
35.

36.

37.

9.

Tires, Tube-type, Bias Belted.

Options 28 and 29 may reduce the GVWR of the bus

Tires, Mud and Snow Tread — (for Rear Wheels only).

Tool Compartment {see Par. E.3.15.}.

whesl, Spare (without carrier, tire, or

Whesl, Spare, Moumted {with carrier but

passenger bua; ses Par. F.3.5.).

Vheelchair Lift, Folding Platfora Type,

pasasenger bus only; ses Par. G.).

Vheslchair Lift, Folding Platfors Type,

tube).

not tire and tube; carrier not available on 24—
Front Curb Side Mounted (for 24— through 71-

Rear Curb Side Mounted — Same as Option 35 above

except floor—-mounted on rear curb side of bus (see Par. G.). This option is omly recomm-
snded for buses which will have a regular attendssit in addition to the driver. .

For option Wos. 35 and )6, the school district mmt specify the mmber of wheslchair

positions regquired on bus.

Welchair Bestraints, Webbed-belt Type — for unusual vheslchaire which cannot othsrwiss be

restralned (see Par. G.2.1.2.).

vheels, Cast Spoke, All wheels.

13



OPTION NO.

10.

11.

12.

13.

14.

16.

17.

18,

19.

20,

21,

22.

23.

24.

26.

30.

31.

33.

REGULAR OPTIONS

83-PASSENGER BUSES

DESCRIPTION
Alr Conditioning, Standard Cooling {(See Par. H).

NOTE: Special Requirements — Option 1 regquires Option 26, a minimum 13.0 ampere altemrmator
and 5/8™ nominal thickness plywood be installed over the steel floor.

Differential, Wo-Spin.

Fuel Tank, Increased Cepacity - {90 gallon minimum capacity; see Pa;'. r.2.3.2.).
Glaxing, Deep Tinting, 10% Light Transmittance (see Par. £.2.10.3.3.).

Beater, Bpar (fes Par. E.3.5. for Bize and instnliation).

Luggage Rack - Mounted on top of the bus (see Par. E.3.6.}.

Moisture Ejectors, Automatic — (see Par. F.3.2.1.3.).

Mot Flaps, with Brackets, Moumted, (ses Par. E£.3.%.). There shall be oo advertissmssnt on
the mud flaps.

Enee spacing — Maximum allowed by FMVSS No. 222. Requires deleting some seats which will
reduce seating capacity.

Regular Seating Capacity 83
Rows of seats 13
Minimum Knes Space, inches 27

School Bame Lattering, both sides of bus (see Par. E.1.9.4.).

Seat Belts (for each passenger position; see Par. E.3.11.}.

Slack Adjusters, Automatic, Two at front and two at rear {see Par. F.3.2.1.4.}.
Sound Abatement Insulation — chall reduce interior noise by 4 dB(A), minimum.
Stop Arm, left side of bus (see Par. E.3.13.).

Stroba Light, Roof-mounted (see Par. E.3.190.).

System, Sacurity Lock, All Doors - with ignition disconnect on smergency door.

Tachogreph - 0-80 aph, 12 volt, with 7-day 4-7/8 inch disc chart and elactronic clock/
speedometer /recorder (see Par. F.4.5.).

Tinted Glassg, 70% Light Transmittance (see Par. E.2.10.3.2.).
Tires, Mud and Snow Tread (for Rear Whesls only}.
Tool Compartmemt (see Par. E.J.15.).

shesl, Spare, Moumted {with carrier but not tire and tube; see Par, F.3.5.).

14
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TEXAS EDUCATION AGENCY

District Name Transportation Division County-District N;
Schoo! Bus -
Contact Person Telephone Purchase Requisition County Name
Maiting Address City State Zip Schoot Requisition Number
Bus Delivery Address it Ditterent From Above State Requisition No.
-Passenger School Bus Complete Automatic Transmission Yes No
Quantity Size (Check YES or NO tor 24- thru 77-passenger}
Regular Options

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

— Y. Air conditioning, standard —____23. Saecurily lock system, all doors
_____ 2. Airconditioning, extra cooting {15 thru 20-passenger only) 24, Tachograph
— 3 Alternator, minimum 100 ampers ___ . 25, Tachometer
4. Axle, rear, two-speed (24- thru 71-passenger only) —~— 26. Tinted glass, approx. 70% light transmittance
_ . 5. Brakes, hydraulic {59- thru 77-passenger only) —.._ 27 Tires, tube-type, stesl beited radiat
_..__ 6. Chassis, long wheelbase (24- and 71-passenger only) — 28, Tires, lubeless-type, bias belted (standard on 24-passenget bus)
___._ 7. -Diesel engine - 29. Tires, tube-type, bias belted
. 8. DiHerential, no-spin (24- thru 71-passenger only) _ __30. Tires, mud and snow tread, rear wheels
__. 8 Fueltank, increased capacity (15 thru 24- and B3-passenger — 3%, Tool compartment
only) _____32. Wheal, spare (withaut carrier, tire, or tube)
10.  Glazing material, deep tint _____ 33 Wheel, spare, mounted (with carrier but not tire or tube; 35-
___11. Heater, auxiliary thru 83-passenger only)
.12, Luggage rack (24- thru 83-passenger only) 34. Wheelchair lift, tolding platform type right curb side mounted
.13, Moisture ejectors, automatic (with air brakes only) gz;;;;;"u 20-passenger only; with wheelichair
14. Mud faps, mounted (with brackets) o i )
_____15. Door. Service-Automotive Sedan Type (19 passenger only) — 3. mﬁh?:rt“}?g;&p:mrwrhw curb s'd:h'::z:::
-—. 16, Knee spacing, maximum positions)

———17. School name leftering (type EXACTLY as required) 36. Wheeichair lift, folding platform type, rear curb side mounted

{for 24- thru 71-passenger only; with wheeichair
18. Seat bells (standard on all 15- thru 20-passenger) ; positions)
19. Slack adjusters, automatic (with air brakes only) —37. Wheelichair restraints, webbed-beit type (for 15 thru
. . 71-passenger only)
20. Sound abatement insulation 35, Wheels. chassi o (all whee!
— 39 eals, chassis, cast spoke (ali wheels
_..__21. Stop arm, left side poke ¢ )

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

NOTES: Discard alt previous editions of this form. Use only this form to order 1988 schoot buses. NA means Not Available/Not Applicabis.

_ 22 Strobe light, roof-mounted

This is o certify that there will be sufficient unencumbered funds to pay for this eguipment when invoiced.

Typed Name of District Superintendent Date Telephone
or County Superintendent

Signature

MAIL ORIGINAL AND ONE COPY TO:
Texas Education Agency
Transportation Division

1701 North Congress Avenue

TEA Approval : Date
Austin, Texas 78701 15

ADM-040RB88



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 Q.

16
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C. 15— THROUGH 20-PASSENGER BODY SPECIFICATIONS

C.1l. GENERM. REQUIHEMENTS —

1.1.

1.3.

1.4.

BODY PHYSICAL REQUIREMENTS — The physical requirements for 15— through 20-passengsr school bus
bodies shall confors to the fellowing table (see Option No. 16 and Par. A.1.3.):

TAHLE MO. 1

PHYISICAL REQUIREMENTS

OVERALL SEAT CENTER FLOOR-TO-

MINIMM BODY KNEE WIDTH AISLF CEILING
SILIE WIDTH SPACINGS LEFT-RIGHT WIDTH HEIGHT
ﬁunbot of Inches, Inches, Inches, Inches, Inches,
Passengers Maximum Minimum Minimum Minimum Minimum

15 96 29 30* - 30 12 62

16 113 25 30* - 30 12 72

19 96 25 39r - 26 12 62

20 96 25 39 - 26 12 72

HOTES: COLUMN (3) — Enee space is defined as the horizontal distance from the front center of a
seat back to the rear center of the seat back or barrier immediately ahead,
measured at approximately 4 inches above the seat cushion.

Column ({4) — *Left rear seat shall have minimum width of 26 inches.
Column {f) - Floor-to—ceiling height shall be measured 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 bunes shall have a minimum interior width
of 70 inches at the shouldar level of a seated 90 percentile male passenger.

REAR MIMPER - The rear bumper shall be either the chassis manufacturer’s standard bumper or it shall
be furnished by the body manufacturer. It shall be sacured to rear chassis frame and it shall be
designed so as to prevent "hitching of rides” by obtaining a toe-hold therson. The bumper shall not
be permanently attached to the bua body. The bumper fabricated by the bus body manufacturer shall
be of pressed ateel channel at least 3/16-inch thick by 5 inches high and shall wrap around the body
on esach snide, extending forward for at least 12 inches on each side. It must be bolted to the
chassis frame and braced with material of at least aqual impact ratio as the material in the bumper.

CEILING — The ¢ceiling shall be free of all projections likely to cause injury to passsngers. (Sea
table above for ceiling height requirements and Paragraph C.2.11. for other ceiling requirementsa.)

LAMPS, SIGNALS, AND WARNTEG DEVICES — Each bus shall be furnished with tha lamps listed below {see
locations on Figures 1 and 2):

1.4.1. Alternately Flashing Signal Lamps - Each school bus shall be equipped with aight warning
gignal lamps, four red end four amber, working in an automatic non-sequential integrated
system. The signal lamps shall conform to the design, installation, location and operating
requirements in Paragraph $4.1.4. of FMVSS No. 108:

rs4.1.4, Each school bus shall be equippad with a system of...:

.- (b} Four red siqnal lamps designed to conforwm to SAE Standerd J887, ‘School Bus Red
Signal Lamps’, July 1964, and four amber signal lamps designed to confors to that
standard, sxcept for their color, and sxcept that their candlepowsr shall be at
least 2-1/2 times that specified for red signal lamps. Both red and amber lamps
shell be installed in accordsnce with SAE Standard J887, except that:

(1) Each amber signal lamp shall ba located near each red signal lamp, at the same
lavel, but closer to the vertical centerline of the bus; and

{ii) The system shall be wired so that the amber signal lamps are activated only by
manual or foot operation, and if activated, are automatically deactivated and the
red signal lamps automatically activated when ths bus entrance door is opened.”™

NOTE: The lamps shall be wired independently and not wired through the ignition
switch. This will allow removal of the ignitiom keys without affecting
oparation of the alternately flashing sight warning signal lamps.

1.4.1.1. Band — Each sat of ambar and red lamps zhall 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 anamel {Color Neo. 17038 of Faderal Standard No. 595a}.
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1.5.

1.6.

1.4.2.

1.4.4.

1.4.5.

1.4.7.

1.4.8.

1f 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).

1.4.1.2. 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 ghall 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.

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

Backup Lamps ~ The color, requirements, and mounting of backup lamps shall be in accordance
with YMVSS No. 108, except two backup lamps are required by Teias Specifications.

Identification Lamps — Each bus, with an overall width of 80 or more inches, shall be fur—
nished with ldentification lampa installed on the front and rsar — three amber 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 more
than twelve inches apart. Each identification lamp shall be the armored flush mounting type
for protection of the lens from damage during normal operation. Armored protectors shall in
no way interfere with the intended purposs of the lamps. The armored type protectors shall
be Grote Manufacturing Comnpany, Madison, Indiana 47250, Model Nos. 45012 and 45013, or KD
Lamp Company, 1910 Elm Strest, Cincinnati, Ohio 45210, Model Nos. 38469~901 and 40263-301,
or approved equal. {Ses Figurss 1 and 2 for the proper location of these lamps.)

Example of an approved equal: Peterson Model ~ PM 122,

Interior Lamps — A minimum of two interior doma lamps shall be installed to properly and
adequately illuminate the entirs aisle and emergency passageway. The stepwell shall be
illuminated by a separate lamp activated by opening the service door. The stepwell lamp
shall have a metal bezel.

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

Cperating tnits and Flashers — The operating units and flashers for turn-signals and
vehiclular hazard warning signals shall meet the requirements of FMVSS No. 108.

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

Turn-Signal/Hazard Warning Lamps ~ The quantities, colors, requirements, and mountings of
turn-signal /hazard warning lamps shall be in accordance with FMVSS No. 108.

Warning Devices ~ Each school bus shall be equipped with three triangular warning devices
meeting the requirements of FMVSS No. 125. The devices shall be packed three per metal or
heavy-duty plastic box, or they may be individually packed in metal or heavy-duty plastic
boxes with the three boxes contained within a carrier. Warning devices ehall be securely
mounted sither in the driver’s compartment or under the rearmost row of seats. Triangular
warning devices furnished shall ba approved by the Texas Departmeat of Public Safaty.

WIRING — 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 provided.

1.5.1.

1.5.2.

Color and Number Coding ~ Each body circuit shall be coded by a color and number.

Accessory Wiring - Body-installed accessories shall bs wired from the battery through s low
voltage solencid cut—off switch operated by the ignition key except for the eight light
warning system and hazard warning lights.

LICERSE PLATE BOLDER — A license plate holder shall be mounted on the rear of the bus body. The
holder shall be designed sc that the license plate will receive illumination from the clear lens on
the underneath side of the tail light, or by a separate lamp.

OPENINGS — All openings in the flocrboard or firewall between chassis and passenger—carrying com—
partment, such as for gearshift leaver, steering cclumn, and auxiliary brake lever, shall ba ssaled.

All openings betwsen chassis and passenger-carry compartment made due to alterations by the body
manufacturer must be sealed.
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16 PASSENGER

In mddition to the requirements listed below, Texss School Buses require an 9-lamp Warning Light
System and 2 white beck up lamps.

15 PASSERGER SCHOOL BUS
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19 PASSENGER

In addition to the requirements listed below, Texas School Buses require an 8—lamp Warning Light

System and 2 white

backup lamps.

19 PASSENGER SCHOOL BuUs
(with option 15)
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20 PASSERGER SCHOOL BUS
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1.8,

1.10.

COLORS and LETTERING — A first quality black enamel {Color No. 17038 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., EMERGENCY DOOR, EMERGENCY EXIT, etc. signs).

1.8.1. Interior — Unless otbervise apecified in tho Invitation for Bids, the interior of the com—
Plete bus body shall be finished in the manufacturaer’s standard color excwpt whers clear—
coated galvanized steel or aluminum is required {(ses Par. C.2.1l.)

1.8.2. Exterior — The exterior of the complete bus excapt for rub ralls shall be finished in school
bus yellow {Coleor No. 13432 of Federal Standard No. 595a). The hood may be coated with non-
reflective school bus yellow paint.

1.8.3., 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 Bo. 17038 of Federal Standard No. 595a). The letter= chall be 8 inches
high and shall have 1l-inch wide strokes.

1.8.4, School Name Lettering - ¥When so specified in the Invitation for Bids, the achool district
name shall be painted in black letters on both sides of the bus near the belt line. Let-
tering shall be minimm 5 inches high with minimum 5/8-inch block strokes of paint equal in
quality to that of the bus body. Maximm nusber of characters in one line of the pame is
limited to thirty. The school district should list in the space provided on the Schoel Bus
Raquisition Form (see sample form on page 15), the name to be painted on the bus, Charac-

texrs should be typed or printed plainly on this form to ensure accurate spelling {see Option
1m.

1.8.5. Emergency Door Lettering - The rear emergency door exit shall be marked "EMERGENCY DOOR™ or
"DENGENCY KITT", both on the ocutside and on the insida with at least two-inch high letter—
ing painted on top of, or directly above the exit.

1.8.6. Logos — No logo, trademark, insignia, or letters shall be placed on bumpers or md flaps. A
small metal or plastic plate designating body manufacturer’s name may be attached to the bus
body. A logoe of reasonable sixe which has baen approved by the Specification Section may be
placed on the sxterior bus body.

1.8.7. Bumpers - Bumpers shall be finished in black {Color Ro. 17038}.

1.8.8. Rub Rails — All rub rails except the pressed—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 Ro. 17033} or school bus yellow {Color Ko, 13432) at the option of the
manufacturer.

1.8.9. Wwheels - Both sides of all whesls, including the spare, shall be finished in black {Color
No. 17038}).

1.8.10, Wheel Covers — Wheel covers may be bright metal.

1.8.11. Grilles - Grilles may bes painted either the same color as the exterior of the bus body or
they may be argent, gray, or a bright finish {chrome or anodized aluminun).

1.8.12. Exterior Mirror Backs ~ The metal backs of all exterior mirrors, if painted, shall be
finished in lusterless black {(Color No. 37038; see Par. C.3.6.31.5.).

UWDERCOATING — Undercoating is required to provide for insulation, sound deadening, protection from
road minerals, and rust prevention, as applicable, and shall meet the following:

1.9.1. Material - Insulating and underccating materials shall be an asphalt base underbody coating
conforming to Federal Specification TT-C-520B, such as R-477-139, manufactured by Duubert
Chemical Co., Chicago, Illinois 60638 or Lion Nokorods Emulsion 331 as manufactured by Lion
0il Company, El Dorado, Arkansas 71730, or an approved equal. An example of an approved
egual is Tectyl MC121P, manufactured by Ashland Petroleum Company, Box 391, Ashlend,
Kentucky 41101, applied to a dry film thickness greater than 20 mils.

1.9.2. Application — The entire underside of the bus body, including floor members, vheelwslls,
side panels below the floor level, and all mstal fenders or fenders with metal liners shall
be coated with 1/8-inch thick material as specified above. The undercoating shall be ap—
plied in accordance with the undercoating manufacturer’s instructions. Do not cover up or
obliterate the truck idemtification plate (sew Par. A.5.4.3.):

THSULMYION — The ceilings and sidewalls shall be thermally insulated with a fire-resistant material
approved by the Underwriters Laboratories Inc. to adequately reduce the noise level and tec minimize
vibrations. Adr-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. Any insulation used

shall have a minimum R-factor value of 5.77 except air-conditioned buses shall have a minimum
R—-factor valus of 20.
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c.2.

ODSTRUCTION —

2.%.

GERERAL REQUIREMENTS —

2.1.1.

2.1.2.

2.1.3.

2.1.5.

Components — All components shall be of adequate design and shall be of sufficient strength
and safety factor to support the entire weight of a complete bus when fully loaded, on its
gides or top, without undue damage to the body structure. The body shall have sufficient
frame mombers 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.

Front Body Section - The front body section of the school bus from the windshield forward
shall be of the bus body manufacturer’s or chassis manufacturer’s standard design and shall
contain, but not be limited to, the following components:

.1.2.1. Grille - A sufficiently reinforced grille assewbly.

.1.2.2. Lamps — Headlamps and parking/turn-signal lamps as required by FMVSS No. 108.

.1.2.3. Hood - Hood cover with latching mechanism providing access to the forward part of
the angine.

2.1.2.4. Fenders — Properly braced fenders with the total spread of the outer adges ex—

cesding the total spread of the front tires when the front whesls are in the

straight-ahead position.

NMNN

Body—Chassis Attachment -

2.1.3.1., Chassis Manufacturer's Body — The body shall be attached to the chaesis frame by
the manufacturer’s standard clip unless the chassis is provided with the msanu-
facturer’s unitized metal floor.

2.1.3.2. Other Bodies - If other then chassis manufacturer’s standard metal floor is
furnished, the body shall be attached to the chaseis by the chassis sanufacturer’s
standard clips and, in addition, the following:

(i} U-bolts — a minimum of two U-bolts shall also be used on each frame rail to
attach the body to the chasais 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 minimum of 1,2 inch past the nuts.
Minimum diameter of the U-bolt threads shall be 0.4375 inch.

{ii)} Body—Chassis Insulation — Anti-squeak material in continucus strips or rubber
pads shall be permanently and firmly attached to the frame rails or cross
members to insulate the chassis from the body.

WOTE: School buses with floors installed by the body manufacturer and squipped with any
combination of wheelchair lift positions and conventional seats shall have a
minimum of four U-bolts (2 installsd con each frame rail).

Bolts and Rivets — All bolts and rivets used in the manufacture of the school bus body shall
be high strength metal. All bolts shall be equpped with lock washers or other acceptable
davices 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.

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. For allignment*® of doors or in conjunction with rivets, welds, or bolts for
compliance with FMVSS No., 221, as applicable, or,
2.1.5.2. Seat back construction (see Par, €.2.14), or,
2.1.5.3. For interior panels which must be removed to give accessibility to other intericr
or concealed components, or,
4. Por attachment of exterior mirrors in certain cases (see Par. C.3.6.3.4.), or,

.1.5.5. 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 metal adhesive
which is used to mest jeint strength reguirsments, or,

6. In window frames when applied with the metal adhesive, or,

.7. In the installation of header pads over the doors, or

8. TFor electrical wire moldings and light fixtures.

“When self-tapping bolts are used to align doors, they shall be tack-welded st the
head or applied with the metal adhesive and shall not excesd the number of rivets,
or bolts, nuts, and washers installed in the deoor hinges.
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2.2.

2.3,

2.4.

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 compound shall be ap-
plied to the required areas in a neat and workmenlike manner without voids or skips.

2.2.1.

Longitudinal Frame Members — The body frame shall contain as a minimm, ths following
longitudinal frawe members at the locations shown:

2.2.1.1. Shoulder Lavel - There shall be one longitudinal side strsiner (or impact rail)
mounted at shoulder level (window s3ill level) and sxtending at least from the
front post {excluding the front door entrance) to thes rear corner reinforcement.
This member shall be attached to each verticel structural member. Such strainer
shall be & tormed {not a flat} atrip of metal.

2.2.1.2. oOther 5ide longitudinal Frame Member — There shall be one longitudinal side
strainar installed in the area between the bottom of the window and the bottom of
the ssat frame and extending from the front post to the rear corner reinforcement.
This strainer weay alsc be used as a meanz to fasten the angle used for the wall
end seat support at the wheelhousing. Such strainer shall be formed and attached
to sach vertical structural member by huck-bolting, welding, or thread-forming
bolts which are tack-welded to prevent bolts from vibrating loose. A backup
channel for the exterior rub rails shall be provided and fastensd to sach vertical
structural member. In lieu of a maparate backup channel, the seat level longitu-
dinal atrainer may serve as a backup channel for the seat level rub rail.

2.2.1.3. Roof Longitudinal Members — Two or more longitudinal members (or roof strainers)
shall be provided to connect and space the roof bows and to reinforce the flattest
portion of the roof skin. They shall be applied either externally or internally,
They shall extend from the windeshield header and shall function as continuous
longitudinal members. These roof strainers shall be attached to other structural
componensts by means of welding, riveting, or bolting. The completed roof shall
meet the requiresents of FMVSS No. 220.

2.2.1.4. Rear Corner Frame - The rear corner framing bstween the floor and roof and between
the smergency door pests and the body corner shall be appllied horisontally or
vertically, or in other combinations, to provids additional impact and penstration
resistance squal to that provided by frame members in body nide areas. Such
structural members shall be securely attached at sach end.

EXTERTOR PANKLS — Exterior panels shall bs steel; howsever, front door faringe and front and rear
sndcape only may be flberglass or heavy—duty plastic.

2.3.1.

2.3.2.

Attachment and Installation - All exterior pansls shall be attached to bow frames and
streiners 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 snd bolting and in such a man—-
ner as to form watertight joints.

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

KM RATLE - Two ssparate, one-plece continuous rub rails of the type, grade, and thickness of steel

spacified in Table Fo. 8 {or approved equal}, shall be installed on the body as described below.
The minimum 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 level, and the other at the
seat level, or at the window level, or in bstween the seat and window level.

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 or
beveled metal end cap which shall be butt- or flash-welded to the rub rail, or (3) closed by
a rounded or beveled metal end cap inserted with an approximate one-inch sleeve inside of
the rub rail and riveted in position at the top and bottom of the rub rail, or riveted in
position at the top and bottom of the rub rail flange, or riveted in the center of the end
cap, and sealed in the same manner as the top flange of the rub rails.

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 betwesn the side posts (szes exception
in Par. C.2.1.5.5.}). Provisions for one-piece rails may be accomplished by butt- or

tlash-welding. All welds, including those for the end caps, shall be dressed, sanded, and
buffed.
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2.4.4.

2.4.5.

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 jeining is by lapping
or tastening with a sleeve, the joint shall be located at the rearmost body side post or
preferably, the second post from the rear. PRub rails are not required on the left
(driver’s} door if this door is furnished by the chassis manufacturer.

Drainage — The bottom sdge of each rub rail (except the pressed-in-type which may be used
near the window line) shall have provisions for drainage of acumulated moisture. One of the
following drainage methods shall be used:

2.4.4.1. Slots - The bottom flangs of the rub rail shall be a minimum of one incn by 0.032
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 priming, palnting, and installation of the
rub rail shall be providad. Holes drilled after rub rail installation or after
primiming and painting are not acceptable. Formed slots are preferred over
drilled or cut holes.

Sealing — The top joint of the rub rail shall be sealed with a caulking compound or adhesive
as specified in Par. C.2.1.6.

SKIRT REINFORCEMENT — Side skirts of 19— and 20-passenger buses shall be gusseted or braced where
required for rigidity and to prevent undus vibration.

SERVICE OH ENTRANCE DOORS — 15- through 2C-passenger buses shall bs 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.

2.6.2.

2.6.4.

2.6.5.

Style 1 Service Door — This service or entrance door shall be of one pisce and shall have a
minimum horizontal opsning of approximately 28 inches and a minimum vertical opening of ap—
proximately 54 inches. The door shall be manually operated. The door control must be the
hand levar type, driver—cparated, and shall be designed to afford sasy release and to pre—
vent accidental opening. When so specified in the Invitatiom for Bides, l9-passenger buses
shall be furnished with (sedan type) style 1 service doors {(see Option 15).

Style 2 {Tall) Service Doors — This service or sntrance doors shall be the two-pisce or
folding type and shall have a minimum horizontal opening of approximately 24 inches snd a
minimun vertical opening of approximately 68 inches. The doors shall be oparated from
controls at or near the bus driver’s seated position. The doors shall be either opsrated
manually 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 motion,
the door opening system shall require at least a 125-pound force applied to its center in
order to manually open the door. Both vertical closing edges of the door shall be equipped
with rubber or rubberized materials to protect passenger’s fingers.

Driver’s Visibility - Service or entrance doors shall have lower and upper glass pansls, or
a system of mirtors to provide the driver a clear view of entering passengers as well as the
passenger landing area. (See Far. C.2.10.2. for installation requirements of glass panels.)
whichever style of door is used, provision shall be made using either glass panels or mir-
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 from the service
door entrance and between the front and rear of the service door.

Attachment — 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. 7
Matal screws muy be used for alignment of doors while installing rivets. Self-tapping bolts
may be used for alignment if the bolt heads are tack—welded to the hinges (see Far.
C.2.1.5.1.}).

Header Board — The head impact area on the insida top of the service or entrance door shall
be protected by an ensrgy-absorbing, padded header board of sufficient size (width, depth,
and length) to prevent injury vhen accidentally impacted.

SERVICE ENTRYMAY — The entrance door steps shall be designed so that the first step shall not be
more than 14 inches from the ground when the bus is unloaded. Steps of adequate width and length
shall be fabricated and installed cutside or inside the body to pest this requirement. Provisicns
shall be mads to prevent road splash from the wheel from accumulating on steps installed cutside the
body. The surface of all entrance steps shall have a nonskid material applied. (See Par. C.2.16.3.
for handrail requirement installation in the service entry way.)
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EMERGENCY DOORS — Buses furnished to this specification shall be equipped with emergency doors
meeting the description below. 15-passenger buses shall be equipped with emergency doors meeting
the requirements of either Style 1 (two door type) or Style 2 (single door type). (We prefer a
single emargency door when available from the chassis manufacturer.) 16—~ through 20-passenger buses
shall be furnished with Style 2 door only; double rear emergency doors will not be accepted. Either
style emergency door shall be furnished with upper glass panals, permanently closed, set in rubber
or sealed against rubber. {See Par. € 2.10. for glazing regquirements and Par. C.1.8.5. for let-
tering.} HNo aeat or other object shall be placed in the body that restricts the passageway to the
emargency door to less than 12 inches. There shall be no steps leading to the emergency door.

2.8.1. Style 1 Emargency Door (Two Door Type — l5-passenger buses omly) — Both of the rear doors
shall be for emergency exit use and provided with ths following:

2.8.1.1. Latch - Both the key type and/or the inside push-pull type rear cargo door locks,
a8 installed by tha original vehicle manufacturer, shall be either completely
removed or shall be made inoperable. If made inoperable, precautions shall be
taken to assure that the lock mechanism({s) cannot, through vibration or other
means, cause the smergency exit door to becoms locked either from the inside or
the ocutside of the bus.

2.8.1.2, Pastening - 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 bottom. The fastening device on the first-opened door shall permit
opening of the door from both the inside and the outside of the bus. The fasten—
ing device on the second-cpaned door shall permit opening of the door from the
inside of the bus. Both fastening devices shall be designed to be quickly
relemsed but shall cffer protection againet accidental releass. 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 semergency door shall be eguipped with an electrical switch connected
to an audible signal automatically cperated and located in the driver’s compart-
mwent which shall indicats the unlatching of this door. The switch shall be en-
closed to prevent tampering and the wires leading from the switch shall be con—
cealed in the walls. HNo cut-off switch shall be installed in the circuit.

2.8.2. Style 2 Emsrgency Door (Single Door Type} —

2.8.2.1. Dimensions - The semergency door shall be located in the center rear of the body
and shall have a minimum horizontal opening of 30 inches and a minimum vertical
opening of 48 inches measured from the floor level.

2,8.2.2. Latch — The emergsncy door shall be equipped with a slidebar rack and pinion {cam)
operated latch. The slidebar shall be approximately 1.25 inches wide and 0.375
inch thick and shall have s minimum stroke of 1.125 inches. The alidebar shall ba
spring loaded so as to retain the bar in the clozed position and have a minimum of
one inch of horirontal bearing surface bayond the edge of the door frame when the
door lock is in a latched position.

2.8.2.3. Pastening — The movement of the lock handle through its full arc of operation
shall not be obstructed by, or extended into the area bshind the rear seats at the
smergency door. The handle, when in the closed position, shall meet the
requirements of FMVSS No. 217. The design of the lock handle shall allow quick
releass, but shall offasr protection against accidental release. Control of the
fastening devices from the driver’s seat zhall not be permitted. A pull handle
shall be installed on the inside of the emergency door so that the door can be
securely closed for positive fastening. Provisions for opening from the cutside
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 centsr.

2.8.2.4, Hinges ~ The door may be hinged on the right or left side of the body, shall open
outward, and shall be designed te permit opening from both inside and outaide of
the bus. It shall be properly sealed against moisture and dust.

2.8.2.5. Switch - The smergency door latch ehall be equipped with a heavy-duty slectric
plunger—type switch connected to a warning buzzer located in the driver’s com—
partment. The switch shall be enclosed in an adequately protected case, and wires
leading from switch shall be concealed in the walls. The switch shall be
installed so thet the burzer will sound bafore the door handle is turned far
encugh to permit the door to open. The switch shall be Cole-Harsee’'s No. 9118
having an upset end (knob) on the plunger head.

2.6.3. Header Boerd - The head impact area on the inside at the top of the emergency door shall be

protscted by an energy-absorbing, padded header board of sufficient sire {width, depth, and
length)} to prevent injury when accidentally impacted.
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2.9. SIDE DOORS OF CONVERTED VANS — The side doors of converted van shall be made inoperable by one of
the following:

2.9.1.

2.9.2.

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.

Other Means — The doors may be left in place but shall be reinforced and made permanently
inoperable by means other than the use of rub rails on the cutaide of the body.

2.10. WINDSHIELD AND WINDOWS —

2.10.1.

2.10.2.

2.10.3,

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 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 more than
six inches from 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
emetrgency door (see Par. C.2.8.} and Style 2 driver’s side doors {see Par.
€.2.6.2.}) shall be furnished with upper glass panels permanently c¢losed and set in
rubber or sealed in rubber.

Glazing — Glass shall be installed in rubber channel gasket matarial 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 mataerials 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
726.1, as amended.

2.10.2.2. Passenger Side Windows — The glass in all passenger side windowe 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 226.1. AS-3 grade glass is acceptable as an option
for passenger side windows only with deep tinted glarzing {ses Option 10).

2.10.2.3. Other Windows — The glass in all other window including the driver’'s side windows,
emergency door windows, and rear (side) windows shall be a minimum of 0.125inch
safety plate glass and shall be AS-2 grade or better as specified in ANSI Safety
Code Z26.1.

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 approximately 90% light
transmittance and gradually decreasing tc a minimum of T70% light transmittance at
the top of the windshield, or the entire windshisld shall be tinted to meet the
requirements of FMVSS No. 205.

2.10.3.2, All Windows - wWhen so specified in the Invitation for Bids, all windows shall have
AS-2 drade or better grade laminated safety plate glass and shall be tinted to 70%
light transmittance {ses Option 26). This is defined as "regular tinting."

2.10.3.3. Passenger Side Windows — When 80 specified in the Invitation for Bids, the
passenger side windows only shall be tinted to approximately 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 impaired passengers.

Bote: Regular tinting (70% light transmittance) is permitted in all windows.

Dark tinting (30% light transmittance) or Deep tinting {10% light tranamittance)
is not permitted in the windshield or any window used for driving purposes.
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2.11.

2.12.

2.13.

2.14.

INTERIOR PAMELS — All interior panels shall be steel and of the body manufacturer’'s standarxd design
except the panels beneath the windows shall be clear-coated galvanized embossed steel meeting ASTHM
Ad46. Also the ctepwell 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 sre acceptable for use beneath the windows and in the entryway. Interior panels made of
0.032-inch, 3105-Hl4 aluminum may be used in 15-pasesenger buses only.

2.11.1. Design — Front and rear panels shall be formed to present a smooth, 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 the rear panel and all ex—
posed sdges shall be beaded, hammed, flanged, or othervise treated to minimize sharp edges.

2.11.2. Attachment — All intericr panels shall be attached to the frame structurs by bolts, rivets,
or by any well-designed method utiliring self-locking panels, locking panel atrips, or
clips. Regardless of the method used, the panels shall be attached so that vibration, rus— -
bling, and popping shall be at a minimum.

If a steel floor is not furnighed with the bus chassis, then the bus body manufacturer shall
use his standard floor construction. If the floor is furnished with the chassis, then the
floor shall be covered with material 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 nominal thickness, A-C or B-B Exterior grade manufac—
tured in conformance 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 may be cut to fit around any permanently-attached driver’s seat provided by
the chassis manufacturer.

FLOOR COVERING -~

2,13.1. Aisle Material - Floor covering in the ailsle shall be the aisle-type, fire-resistant rubber
or squivalent, and shall be nonskid, wear-resistant, and ribbed, HMinimum overall thickness

shall be 0.1875 inch measured from tops of ribs. Rubber aisle floor covering shall mest
Federal Specification ZzZ-M-71D.

2.13.2. Underseat Material — The floor in the underseat area {(including wheelwslls, and the sreas
under the driver’s seat and wheelchalrs) shall be covered with fire-reaistant, rubber floor
covering or equivalent having minimum overall thickness of 0.125 inch.

2.13.3. Insatallation — Floor covering (except that on the toe board) shall be permanently bonded to

the floor with waterproof adhesive material and shall not crack when subjected teo sudden

terperature changes. All seams chall be sealed with waterproof sealer.

2.13.4. Trim — Seams shall be covered with the bus body manufacturer’s standerd aluminuwm trim using
countersunk flat or oval screws.

PASTENGER SEATTNG REQUIREMENTS — The bus passesnger seats shall mest or excesd the knee spacing and
crash protection requirements of FMVSS Ro, 222 and shall conform to the fcllewing:

2.14.1. Seat Frames -

2.14.1.1. Design and Materlal — The seat frames shall be constructed of steel of the type,
site, and gauge necessary tc meet the seat load deflection requirements of FMVSS
¥o. 222. Seat frames legs shall be two, four, or six psdeatal type. The seat
becks shall slope backward to provide a comfortable seating angle. Seat backs
that are set in a vertical plane or tilt forward are not acceptabls.

2.14.1.2, Painting Requirements — The entire seat frame, except that section of the back
trame which is padded and uphclstered, shall be thoroughly cleaned, primed, and
ptinted. The paint shall have adhesive qualities which will not parmit the re-

moval of the paint by means of the thumbnail-scrateh method without first chipping
a starting place.

2.14.2, Seat Installation -

2.14.2.1. Adsle Width ~ The minimum aisle width between rows of seats shall be 12 inches.

{Ses 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 puts, or approved squal. Wwhere it is impossible to use
bolts and nute at certain floor points due to main cross members or floor sill
interference, thread-forming or cutting bolts and lock washers may be used.
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2.14.2.3, Enee Spacing - The seats shall provide knee spacing as normally furnished by the
manufacturer for thiz seating capacity but not less than 24 inches for the 15~
passenger bus. {See Par. A.2.13. for the definition of knee space.} FKnee spacing

for the 16— through 20-passenger sus 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 twe passengers of 125 pounds each. All seat cushions over 30 inches wide shall
be designed to adequately support three passengers of 125 pounds sach. The seat cushion
shall consist of a base, foam cushion, and upholstery meeting the following requirements:

2.14.3.1. Base — The bage shall be nominal 1/2-inch thick, interjor grade, C-D plywood vith
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 stain in sap-
wood i not accaptable.

Alternatively, the base may be made of "Donnite” material, msnufactured by the
Donnite Corporation, Flora & Harrison, Plymouth, Indiana 45563, of equal or better
strength and thickness.

2.14.3.2. Foam Cushion - The bus body manufacturer’s standard full dimension urethane foam
material 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 material as follows:

{i) Material ~ These materials shall have a reqular fire—resistant treatment
and shall ba artificlal leather equal to the coated fabrics listed in Table
Ro. 2.

{il) Welting - Thare shall be welting oh exposed seams of the seat back and
cushion.

{tii) Thread -~ The upholstery material shall be securely sewn with a thread
meeting the requirements of Federal Specification V-T-295d. The thread in
the needle and the thread in the loopsr (bobbin) of double—thread machines
shall be size F, Type II {(Twisted Bonded Multiple Cord), and smire E, Type I
{Twisted Soft Multiple Cord), respectively. The thrsad used in the needle

and through the loopar shall be Sire F (Monofilament), Type I1I, for single
thread machines.

TARLE WO.2
MANUFACTURER FABRIC trz'../u:-.3 OF./LIN.YD. BACKING
Naugahyds 1037R 28.0 42.0 1.06 broken twill
thol 1042FR 28.0 42.0 __polyester cotton knit
sland-Dura 6042 MXP-076 25.5 8.0 polyvester cotton twill
*Ganeral Tire 2.73 24.0 38.0 polysster drill
*Uniroyal E 7097-1 25.5 38.0 polyester knit
*Athol 536IR 25.5 38.0 __polyester twill

*Approved equal

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

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 mounted
altarnately 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 altsrnately coded with only two contrasting
colors. All aisle seats shall have belta with the same color. All wall seating
poeitions on two passengsr ceatz 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 same color.

2.15. SEAYING REQUINEMENTS, DRIVER'S —

2.15.1. Seat Design — The base of the driver’s sest shall be of the adjustable pedestal type or the
platform type having an adjustment range of approximately 4 inches “Fore and Aft". The back
of the driver’s seat shall be heavily padded and formfitted.
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2.15.2.

2.15.3.

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 ¢ross members or floor sill interfarence.
Thread-forming or cutting bolts and lock washers may be used at these points.

Seat Belts and Seat Bslt Assembly - A seat belt assembly conforming with PMVSS Ho. 209 shall
be provided for the driver. The belt assembly shall bs equipped with a reel-type locking
retractor incorporated into the assembly. The locatlion of the sest belt anchorage shall
conform to SAE Standard J383 with the driver's seat adjusted to its rearmost position. A
Type 2 ssat belt with a standard shoulder harness, when provided, does not require a
retractor at the stationary fastening brackst; howsver, this mounting bracket must be within
easy reach of the seated driver. The ceat belt assembly shall be anchored in such a manner

or gquided at the seat frame soc as to prevent ths driver from sliding sideways from under the
belt. -

2.16. SENT BANRIERS AND PANELS — Barriers, or a eystem of padded quard raills, stanchions, and modesty
panels, or a combination padded stanchion-quard rail with psdded modesty panel, shall be inatalled
in front of each front passenger ssat. The raquirements of these barriers and modesty panels are as

follows

2.16.1.

2.16.2.

2.16.3.

Busee (with GVWR > 10,000 1bs} - Buses with GVNR of more than 10,000 pounds shall have re—
astraining barriers installed in front of each front passenger seat in accordance with the
re¢uiremsnts of FPMVSS No. 222.

Other Buges — Busea with GVWR of 10,000 pounds or less shall have one of the following: (a}
a restraining barrier similar to that required by PMVSS No. 222, (2) a padded stanchioen, a

padded guard rail, and a padded modesty panel, or (3) a combination padded stanchion—gquard
rail with padded modesty panel as follown:

2.16.2.1. Material ~ All stanchions and guard rails or cosbination stanchions and guard
tails shall be of stesl or equivalent strength tubing having a minimum outszide
diameter of 1 inch. These stanchions and quard rails shall be padded.

2.16.2.2. Stanchions or Stanchion/Guard Rails — Stanchion{s) or combination stanchions and
guard rails shall be installed at the rsar of the entrance stepwell and at the
right rear of the driver’s seat. The placement of stanchions shall neithar re—

strict tha entrance pasaageway at any level to less than 24 inches nor aiale width
to less than 12 inches.

2.16.2.3. Guard Rail or Guard Rail/Stanchion - One quard rail or combination guard rail-
stanchion shall be installed from the stepwell stanchion to the right-hand wall
and a similar guard rail or combination guard rail stanchion shall be installed
from the driver’s side stanchion to the left-hand wall. These guard rails shall
be positioned approximately 28 inches above the floor. The right-hand guard rafl
shall not restrict the entrance passageway to less than 24 inches at any leve].
The left-hand quard 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 sach of the two
guard rails and shall extend down from each quard rail to within one inch
or less of the bus floor and from approximately one inch from the ocutaide
wall to within aproximately one inch of the stanchion or vertical portion
of the guard rail-stanchion. These modesty panals shall be secursly
attached to the guard rails and other supports in a manner 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 flcor line so
as to close any opening betwsen this panel and the floor. The right-hand

modesty panel shall not raestrict the entrance passagewvay to less than 4
inches.

{ili)} Lleft Hand Modesty Panel- The left-hand modesty pansl shell neither
interfere with the rearward travel of the driver’s seat nor with the
placament of required safety and operating equipment.

Hendrail — 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 aluminum, or chrome—
plated steel.
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2.16.4. FKnee Space — Knee space between these modesty panels and the front of each front passenger

seat shall be at least 24 inches for 15-passenger and 25 inches for 16- through 20—passenger
buses when measured from the modesty panel to the front of the seat back at the center of
the seat approximately 4 inches above the seat cushion.

2.17. WHEEIROUSING — The wheelhousing shall be the manufacturer’s standard design. (See Par. C.1.9. for

2.18.

undercoating requirements.)

VENTILATION — 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 normal opaerating
conditions without opening windows except in warm weather.

C.1. ACCESSORIES, REQUIRED AND OPTIONAL —

3.1.

3.2,

3.3,

3.4.

3.5.

3.6.

BACKUP ALARM — An automatic, audible backup warning alarm meeting the requirements of type C, 97
dB(A}, SAE J994b (except for 12-volt system) shall be installed behind the rear axle.

DEFROSTERS — 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 enow, using heat from the heater and
circulation from fans. All defrosting equipment shall meet the requirements of FMVSS No. 103. Any
circulating fan used in defogging and installed on the curb side of the bus front shall be mounted
on the windshield header ¢ an to pretect the fingers, hair, and clothing of sntering and departing
passengers.

FIRE EXTINGUISHERS — School buses shall be equipped with one of the fite 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 squal) fire extinguisher of minimum
S-pounds capacity, mounted in extinguisher manufacturer’s automotive type bracket, and lo—
cated in driver’s compartment 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 metal head.

3.3.2. Halon Type Fire Extinguisher - An approved equal fire extinquisher is the American 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 permis—
sable to transport these units after refilling, therefore the manufacturer offars a
five—year war— ranty and replacement cf discharged units with a new unit at half price.}

FIRST AID KIT — Buses shall have a removable metal first aid kit container moumted 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 -1in. x 2 1/2 yds. adhesive tape rolls
24 - sterile gauze pads 3 in. x 3 in.
160 = 344 in. x 3 in. adhesive bandages
12 - 2 in. bandage compress
12 - 3 in. bandage compress
2 - 21in. 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 scisseors

HEATERS AMD ASSOCIATED COMPONENTS —

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.
Contrels shall be mounted on the dash.

3.5.2. Auxiliary Heater —~ When so specified in the Invitatiom for Bids, an auxiliary hot water type
heatear shall be furnished and installed in the passenger compartment of the bus {see Option
11). Heated conduits inside the bus shall be insulated or shielded to prevent injury to the
driver or passengsts.

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 provided as requir-
ed for maintenance.

EXTERIOR — Exterior mirrors shall conferm to the reguirements of FMVSS No. 111. Each 15-

through 20-passenger school bus shall be provided with exterior mirrors and brackets as described
below:
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Crossover Mirrors -~ An exterior wide angle (crossview) mirrer {minimum 40 square inches of
surface area) shall be installed on the left front of the bus and shall comply with the
regquirements of Section IV B.l.e of Federal Safety Standard No. 17, or as amended. This
mirror shall have a triped bracket assembly.

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

3.6.3. Rearview Mirrors — Exterior tearview 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 sire buses as follows:
3.6.3.1. 5-p ger B (Below Eye—level Mirrors) — l5-passenger buses shall have the

following mirrors and brackets furnished:
3.6.3.1.1. Mirrors — Two metal-backed exterior clear-vision below aye—
lavel rear-view mirrors with unit magnification and not less
than f£ifty square inches of reflective surface ghall be
mounted outside, one to the left and one tc the right of the
driver. The right-side rearview mirror shall be the split
) viaw {dual view} type made up of a minimum 50 square inches
flat mirror and a convex mirror. The convex mirror shall
have approximate minisum of 19 square inches reflective sur-
face.
3.6.3.1.2. Bracket — Each mirror shall be mounted on tripod type mount—
ing brackets, such as K-D Lamp Company, Model 112-7308, or
approved equal. General Motors bracket number D-44 is app~
roved as an squal.
3.6.3.2. 16— through 20-passenger Buses {with Bodies Extending Laterally Bsyond the Bus
g Cab} — These buses shall have mirrors and brackets meeting Par. C.3.6.3.1. above
| in the dual view configuration, e.g., mirrors on each side made up of a minimum 50
l 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 Bua
Cab) - These buses shall have mirrors and brackets meeting either Par. C.3.6.3.2.
above or the following:
3.6.3.3.1.Mirrors — Two metal-backed, exterior, clear-vision rearview mirrors not
less than 6 inches wide by 16 inches long 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, such as the Grote Model
16041, or the Duplex "T" No. T-616 as manufactured by Elmssford
Diecasting Comnpany, 4 Vernon Lane, Elmaford, Wew York 10523; or a split
view mirror with a prefocused convex {blind spot} mirror such as
Sure-View Model 7002, manufactured by Sure-Viaw, Inc., 1337 North
Meridian Strest, 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
Commigsion Drawings Rumbared 040-35(a), 040-35(3), 040-35{4), 040-35(5),
040-35(6} and 040-35(7), dated November 15, 1968. The brackets shall be
mountad 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), msust be
formed to fit the individual configuration of each manufacturer’s body
and cowl design. Long dimensions of Texas mnirror brackets may be ad-
justed as reguired 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 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.
3.6.3.5. Painting Requirements - Arackets and assemblies of all exterior rearview and
crossover mirrors shall be cleaned and prepared for painting in accordance with
Federal Spacification TI-C-490B, Type I or II. The metal becks of stainless
stesl, aluminum, and chrome-plated exterior and crossover mirrors, if painted, and
the backs of all other metal-backed exterior and crossover mirrors shall be
finished in black {Color No. 317038 of rederal Standerd No. 59%5a).
WOTE: Cate must be exercised to guard againat reducing exterior mirror sizes below minimms. The required
field of view shall not bs impaired.
31
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3.8,

3.10

3.11.

3.12

Interior Mirror — 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.

REVOLVING STROBE LIGHT — Whem 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 deqrees 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 apptoved equal and installed by a method
which seals out dust and moisture. A manual switch is reguired for operation and a pilot
light to indicate when the light is in operation shall be included. Wiring shall be in-
stalled inside tha bus walls.

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

STOP ARM — When so specified on Invitation for Bids {see Option 21), & school bus stop arm meeting
SAE J1133 and the following requirements shall be provided:

3.9.1. Design — The sign shall be octagon-shaped, constructed of zinc—coated stesl or aluminum and
painted with a polyurethanes 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, ons sach at the top and bottom (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 arm mechanism may
be activated by air pressurs, electricity, or by vacuum. The school may specify a reflec—
torized surface if desired.

31.9,2. Mounting — The stop arm shall be installed on the left side of thes school bus near the front
cowl section.

SUN 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 viscr shall not interfere with the
driver’'s full view of the rearview mirrors. A right sun visor is manufacturer's option.

TOOL COMPARTMENT — When so specified in the Invitation for Bids {see Option 31), a metal 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 contalner shall be located
sither inside or outside the passenger compartment. However, if it is located in the passenger
compartment, it shall be provided with & separate cover; a seat cushion shall not be used as this
cover. This tool compartment shal]l be capable of being securely latched and shall be fastened to
the floor in the right front or the right rear of the bus.

WINDEHIELD WIFERS AND WASHERS -

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 wipsr blade each time the actuat-
ing button is operated.
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D.1.

D. CHASS5IS SPECIFICATIONS

GENERAL REQUTREMENTS —

1.1.

1.2,

GRNERAL SPECIFICATIONS — The requirements for gross vehicle welght 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 minimm requirements (see Par. A.4.4.). The requirements are for school buses
with standard equipment. The added weights of optional squipment, such as air conditioning, lugguge
racks, lifts for the phwsically impaired or other heavy accessories were not considersd im estab—
lishing the capacity ratings to be certified for the chassis. If additional optional equipment is
ordered which necessitates increased capacity ratings of either axles, springs or tires, it is the

responsibility of the vendor to furnish them so that proper cartification can be made on the
vehicle.

COLOR —~ The chassis, including bumpers and wheels, shall be painted black (Color 17038); cowl, fen—
ders, and hcod shall be painted school bus yellow {(Color 13432).

CHASSIS FRAME ARD RELATED COMPOMENTS —

2.1.

2.2,

2.3.

CHASSIS FRAME SIDE — Each frame side member shall be of one~piece construction. If the
frame sicde members are sxtended, such exteneiocn shall be designed, furnished, and guaranteed by the
installing manufacturer. The installation shall be made by either the chassis or body manufscturer.
Extensions of frame lengths are permissible only when such alterations are welded on bshind the han-
ger of the rear spring. This specification does not permit wheelbase extensions. Any welding,
heating (for frawe straightening or repairs}, or the drilling of holes in chassis frame wembers
shall be in accordance with chassis manufacturer’s recommendations.

BUMPERS, FRONT MRD REAR — Front and resr bumpers shall be chassis manufactursr’s standard except the
rear bumper furnished by body manufactursr shall be of the sice and type and attached to frame as
described in Paragraph C.1.2. The bumpers shall be painted black {Color No. 17038).

PUEL TAPRKS — 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 SAMI:

2.3.1. standard Fuel Tanks - The standard fuel tank shall have a minimum capacity of 21 gallens.

The tank shall ba mounted, filled, and vented entirely outside the body (see Section
D.4.4.2.}

2.3.2. Ahuxiliary Fusl Tank(s) - Whan so specified in the Invitatiom for Bidm, the bus shall be fur-

nished with a minisum capacity 30—gallon fuel tank or tanks furnished and inatalled by the
¢hassis manufacturer (see Option 9}.

STEERING, POWER — The bus shall be furnished with the chassis manufacturer’s standard power steer—
ing which will provide safe and accurate pesrformance at maximum load and speesd.

AXLES, SUSPERSION, AND RELATED COMPOMNENTS —

3.3,

3.4l

3.5.

AXLES — Axle capacities and gross axle weight ratings {GAWR's) shall be as mpacified in Table Nos. 3
through 6 for sach make of vshicle. Increased axle capacities shall be furnished to accommodate

optional egquipment such as diesel engines or other heavy accessories az required (see Paragraphs
A.d4.4., D.1.1,, and G.1.7.2.)

3.2.1. Service Brakee - Service brakes shall be manufacturer’s standard front powset disc brakes and
rear disc or drum brakes meeting FMVSS No. 105-83 as applicable to school buses.

3.2.2. Low Fluid Warning ~ Hydraulic assist-boosters shall audibly and visually warm of fluid or
power loss.

SHOCK ABRSOMBERS — Two front and two rear heavy—duty, double—acting shock abeorbers shall be in—
stalled.

SPRINGS - The ground ratings for the front and rear springe shall be as spacified in Table Nos. 3
through 6 for each make of vehicle {see Paragraphs A.4.4., D.1.1., and G.1.7.2.}.

TIRES AD WHEXLIS ~

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 manufacturer’s standard design and
the brand normally furnished on regular production ordere umless othervise specified in the
Invitation for Bide. All tires shall be "Original Equipment Line Quality.™ For tire size

and load range for each sige chassis, ses Table Ros. 3 through 6 and the major components
chart.
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3.6,

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 wheel will not be provided under this option.

HUBODOMETERS ~ Each chassie shall be equipped with one hubodometer with standard mounting bracket
vhich 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. ENGINE AND RELATED OOMPONENTS —

4.1.

ENGINES ~ Approved engines listed in each table for the various size buses are the engines for which
the vander hae requested approval and are usually the smallest sengine in terms of performance that
vwill meet the requirements listed below., Other approved sngines which the vendor may provide with a
given chasais will be listed also in an Approved Products List (AFL). The APL will be updated as
new engines or additional varsions of cutrent engines are approved. Flease note that only those
enqgines approved as specified below and listed eithar in the Texas School Bus Specification or in
the Class 070-B-APL wvill be acceptable for school buses.

4.1.1. Gasoline Engines — Engines for the 15— through 20-passenger buses shall be of the gasoline
type unless otherwise specified in the Invitation for Bids. Approved engines are listed in
Tables Nos. 3 through 6 and in the Class 070-B-APL.

4.1.2. Diessel Engines - Whem so specified in the Invitation for Bids, the 15-, 16-, 19—, or 20-
passenger school bus chassis shall be furnished with a 4-cycle diesel angina (ses Option 7).

4.1.3. Power Requirements — Each bus shall be furnished with an engine that mests or sxceeds the
following minimm criteria {see second note at the end of Paragraph D.4.1.4.8.), when tested
at or asbove the GVWR required for a given bus capacity and with all accessories except air
conditioning compressor on and opsrating:

4.1.3.1. Acceleration from 0 to 50 mph in 60 Beconds or less.
4.1.3.2. Gradeability of 1.5% minimum at 50 wmph.

§4.1.3.3. Gradeability of 5.0% minimum at 25 mph.

4.1.3.4. Startability of 20% minimum.

4.1.3.5.

Top speed of 55 mph wminimum at the Manufacturer’s rated ypm for the governed
engine.

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

4.1.4.1. Submit to the Specification Section, a letter certifying that the proposed engins
meats or exceeds sach regquirement of Par. D.4.1.3. when installed in the largest
size bus for which approval is requested.

4.1.4.2. The Spacification Section will review the request and advizse the vendor or manu-
facturet by letter that their request for sengine approval and their statement on

sngine performance have been received. Copies will be furnished to the School Bus
Committee.

4.1.4.3. After receipt of this letter, the vendor or manufacturer shall contact the SPGSC
Purchaser to arrangs for the testing of the engine in the largest size school bus
for which approval is requested. The Purchaser will consult with the TEA Re-
presentative and inform the vendor of the name{s) of the school district(s).

4.1.4.4. The vendor must obtain the cooperation of cne of the named 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 Form entitled, "Three Month Test of New
School Bus Engines”, on page 92.)

4.1.4.5. 'The vendor or manufacturer 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 bs tested for s pericd of not less than three months during the

reqular nine-months school term, preferably on a variety of routes and on activity
trips.

4.1.4.7. Upon receipt of the school district’s repert, the Specification Section will make
a recosmendation at the next mesting of the S5Schocl Bus Committes that the sngine
be accepted or rejected.
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4.2.

4.3,

1.4.

4.5.

4.6.

4.1.4.8, The School Bus Committee will act on this recommendation and, if approved, the
: sngine will be added to the Class 070-B APL.

WOTES: Once an engine is approved in one horsepower and torgue versicn, other powsr versions of
this same engine need not be tested in a school bus prior to approval. For approval, the
vendotr or manufacturer shall follow Par. D.4.1.4.1., and, in addition, state the rear end
ratioc recommended for the size bus for which lpprovll is requestad. Then the engine will be
added to the Class 070-B-APL vhich will show the net horsepowsr and torquo a8 well as the
rear snd ratio for the particular application.

THE VALUES OF DISPLACEMENT, HORSEPOWER, AND TORQUE LISTED IN THE POLLOWING TARLES UNLER EACH
MANUFACTURER ARE NOT MINIMUM VALUES ARD SHOULD NOT BE CONSTRUED AS SUCH. THE ONLY MINIMIM

REQUIREMENTS FOR THE PERFORMANCE OF ENGINES IN 13- THROUGH 20-PASSENGER SCHOOL BUSES IN THE
STATE OF TEXAS ARE THE FIVE REQUIREMENTS LISTED IN PARMGRAPH D.4.1.3. (There are additiomal

requirements for engines, either implied or apecified, atpluto from the above performance
requirements. )

AIR CLENRER — Each chassis shall be equipped with a factory-installed maximum capacity, replaceable
dry slement type alr cleaner.

COOLING STSTEM — The cooling system radiator shall be of sufficient capacity to cocl the sngine at
all speeds in all gears. The cool system fan shall be the heavy-duty reinforced type.

4.4.1. Component Placement - The exhaust pipa, muffler, and tailpipe shall be mounted under the bue
and attached to the chassis frame.

4.4.2. Tallpipe Exit - The talilpipe of a gascline-powsred bus shall not exit the side of the bus
armywhere within 12 inches of a vertical plane through the center of the fuel filler opening
and perpsndicular to the side of the bus, unleas protected with a wmetal shield to divert
spilled fuel awvay from tailpipe.

4.4.3. Roise Level - The noise level shall neither exceed EPA "Nolse Emission Standerds™ nor 90
dB(A} at the ear of the occupant in the bus nearest the noise mource.

OYL PILYER — Each chassis shall bs equipped with a factory-installed, minimum one—guart capacity oil
filter with a replaceable filter element.

TACHOGRAPH —~ When 8o specified in thw Invitation for Bids (see Option 24), a tachograph containing a
combination clock/speesdometer/recorder shall be installed on the dashboard. The tachograph shall be
Argo Model 1310-6, Veeder-Root Model 1407, or approved equal.

5.1.

5.2.

AITORKTIC TRANSMISSTON -

5.1.1. Typs — The transmission shall bs the three— or four-forward speed automatic type.

5.1.2. Kind — The automatic transmission shall be one of the following: Chrysler Motor
Corporation’s "A727 Loadrlite”, General Motors Corporation’s "Turbo Hydramatic" or Ford
Motor Company’s "SelectShift".

DRIVE SMAFT GUMAD — Each drive shaft section shall be squipped with protective metal guard or quards
to prevent the shaft from whipping through the floor or dropping to the greund when broken.

ELECTRICAL SYSTEM MED RELATED COMFONENTS —

6.1.

ALTEIMKTOR — The selectrical output of the alternator in amperes shall be as listed in Table Nos. 23
through 6. A minimum 75 ampare alternator is required for qascline engines; s minimum 60 ampare
alternator is required with the optional diesel engine. A minimum 100 ampére alternator is required
with air conditioning or wheelchair 1lift with either engine.

BATTERY AND RELATED COMPOBENTS — The storage battery furnished on each chaseis shall have sufficient
capacity to supply current for adequate operation of the engine starter, lights, signals, heater,
and all other electrical equipment. The batteries furnished for 15 — through 20-passenger school
buses shall have a potential of 12 volts and meet the following:

6.2.1. Battery {(Gasoline Engines) — The minimunm por!ornlnco level shall be a BCI cold cranking
capacity of no less than 360 amperes @ 0°F with a minimum 100-minute ressrve capacity.

6.2.2. Battery {(Diesel Engines) - The batteries furnished with diesel engines shall be as wpecified
by the chassiz manufacturer. When two batteries are provided, they shall both be installed
under the hood or one shall be installed undesr the hood and the other shall be installed in
a battery box having cutside access. Single betteries shall be installed under the hood.
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6.3.

6.4.

6.6.

HORNS — Each bus shall be squipped with horn 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 measurements
shall be made at a distance of 50 feet directly in front of the vehicle in accordance with SAE J377.

INSTRUMERTS ARD INSTRUMENT PANEL — The bus shall be equipped with the following nonglars illuminated
instruments {(controlled by an independent rhecstat*), and gauges mounted for sasy maintsnance and

repairs and clearly visible to the seated driver. Indicator warning lights in lieu of gaugez are
permissible as shown below:

(1} Speedometer

(2} Odomster

(3) Tuel Gauge

{4} 0il Pressure Gaugs and/or Warning Light

{5) Water Tempsrature Gauge and/or Warning Light

{6) Ammeter or Voltmeter with graduated charge and diascharge indications
{7) Vehicle manufacturer’s standard Keyed Ignition Switch

(8) Glow Plug Indicator Light (for diesel buses with glow plugs only}.

‘mote: If the intensity of the body-installed panel lamps is controlled, then the intensity control
shall not be accomplizhed by the same rheostat that controls the chassis instrument lamps,
unless the body company designs and installs the rhecstat to accomplish both.

LAMPS ~ Each bus shall be equipped with at least two white headlamps meeting the requirements of
MMVSS No. 108 and a dimmer switch located at the far left of steering column. Adeguate parking
lamps opearated by a switch in common with the headlamps shall bs provided.

TURN-SIGEAL NAD VERTICULAR WANNING SIGHAL OPERATING UNITS AND FLASHERS — The operating units and

flashers for turn-signals and vehicular hazard warning signals shall meet the requirements of FMVSS
No. 108 (see Paragraphs C.1.4. and €.1.5.).
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TABLE 3
15-PASSENGER BUS

Refer to General Requiremants, Page 3

1988 Chevrolet Dodge Ford
ITEM Minimm GMC B E
Requirements  G31305 631303 350 350
GVWR, lbs. 8510 3600 10000 8510 9100
Front Axle Capacity, lbs. 3600 3900 3600 4200
Rear Axle Capacity, 1bs. 5500 5700 7500 5500 6340
Front GAWR, lbs. 3100 3900 3170 3100
Rear GAWR, lbs. 5340 5360 7200 5340 6340
Front Spring Rate, grnd.lbs. as required 3900 3170 3100
Rear Spring Rate, grnd. lbs. as requited 5400 7200 5340 6395
Wheelbase, in. 125 125 127 138
Front Track, in. £7.4 69.02 69.34 67.4 68.4
Rear Track, in. 64.0 £7.36 74.01 64.0 £6.0
Length, in. a8 required 202.2  197.6 222.9 226.8
Engins CID * 350-va 360-v8 351-v8
SAE Net Horsepower * 185 185 210
SAE NHet Torgque, lb-ft. * 295 285 203 310
Transmission Auto Auto Mito Auto N
Radial Truck Type Tubeless 8.75R~16.5E LT225/715R16 T
Tire Size-Load Range Steel Belt 8.00R-16.5E LT235/85R16E
Alternator — Amperes 75 85 75 100

* Ses minimum pover requirements in Par. D.4.1.3.

The following bodies are available on van conversions or cosmercial cutaway chassis:

15-Passenger 1988 Blue Bird Collins Lavis Van-Con Wayne
ITEM Minisem Micro Bantan/Econo Reddi-Bus Busette
Interior Headroom, in. 62 74 63 65 63.5 63
Interlor Floorline, in. 72 20 5 5 72 89.25
Width Shouldarline, in. 70 90 75 75 70 87.42
Service Door _Type Tall Tall / Sedan Tall / Sedan _ Sedan Sedan
Rear Wheels Type Dual Single Single Single Dual
Chassis Type Cutavay Van Van Van Cutaway

DIESKL ENGINE (OPTION 7)

19488 Chevrolst Yord
15-Puasenger Miniwm e o |
Requiremsats G31305 G31303 350

Engine Displacement, ltr. * 6.2N8-Va 7.38-V8
SAE Net Horsepower . 145 180
SAX Net Torque, ib-ft. * 248 345
Alternator — Amperss 60 66 100

* See minimum power requirements in Par. D.4.1.3.

Engines listed here are approved to meset or sxceed power requiremsnts under normal cperating
conditions. Other engines must be submitted for approval by the School Bus Committee (see Par.

0.4.1.3.).
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TABLE 4
16—PASSENGER PUS
(Wwide Body, Straight Side, Style 2 Service Door*)

Refer to General Requirements, Page 3

1988 Chevrolet / GMC rord
ITEM Minimm G B
Requi rements 31303 350
GUWR, lbs. 10000 10000 10600
Front Axle Capacity, lbs. 3900 3500 4200
Rear Axle Capacity, lbs. 7400 7500 7400
Front GAWR, lbs. 3550 3500 3550
Rear GAWR, lbs. 7200 7200 7370
Front Spring Rate, grnd. lbs. as reguired 3900 3550
Rear Spring Rate, grnd. lbs. as required 7200 7370
Wheelbase, in. 125 125 138
Front Track, in. 68.44 69.34 68.44
Rear Track, in. 73.22 74.01 73.22
Chassis Length, in. as regquired 197.6 226.8
Engine CID L 350--v8 351-v@
SAE tHet Horsepower o 185 210
SAE Net Torque, 1lb-ft. el 285 310
Transmission Auto Auto Auto
Radial Tubeless Truck Type Dual Rear
Tire Size - Load Range Stesl Belt 8.00R-16.5E LT215/85R16D
Alternator - Amperss 75 85 100

* Conventional Bus Door — minisum 68" tall and 24" wide, folds or separates in the middle to open.

*+ See minimum power requirements in Par. D.4.1.3.

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

16-Passenger 1983 Amtran Blue Bird Carpentex Thomes Yayne
TTEM Minimm Ward VS516 Micre Bird SCL Minotour*#* Chaperone
Interior Headroom, in. T2 T4 74 T4 F 72
Interior Width, in. 90 90 90.75 90 90 90.75

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

DIESKL, ENGINE (Option 7}

1988 Chevrolet Ford
16—-Passenger Minimm GHC E
Reqguirements @31303 350

Engine Displacement, ltr. e 6.28-V8 7.38-V8
SAE Net Horsepower il 145 180
SAE Net Torque, lb-ft. a 248 345
Alternator — Amperes 60 66 100

*+ See minimum powar requirements in Par. D.4.1.3,

Engines listed here are approved to mest or exceed power requirements under normal cperating
conditions. Other engines must be submitted for approval by the School Bus Committes (ses Par.

D.4.1.3.}).
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TABLE 5
19-PASSENGER BUS

Refer to General Requirements, Page 1

1988 Chavrolet Yord
TTEM ' Minimm aMc
Raquirements G31303 ¥ 350

GVWR, lbs. 10000 10000 10000
Front Axle Capacity, lbs. 3900 3300 4200
Pear Axle Capacity, lbs. 7400 7500 7400
Front GAWR, lbs. 3550 3900 35580
Rear GAWR, 1bs. 7200 1200 7370
Front Spring Rate, grnd.lbs. as required 3900 3550
Rear Spring Rate, grnd. lbs. as required 7200 7370
Wheslbase, in. 125 125 138
Front Track, in. 68.4 69.34 68.4
Rear Track, in. 73.2 74.01 73.2
Chassis Length, in. as required 197.6 226.8
Engine CID * 350-v8 351-vs

SAE Ret Horsepower . 185 210

SAE Net Torque, lb—ft. » 285 310
Transmission Auto Auto Auto
Tire Size & lLoad Range ** Dual Rear 8.00R-16.5E LT215/85R-16D
Altermmator — Amperes 75 85 100

* Ses minimum power requirements in Par. D.4.1.3.
** Tires shall be tubeless type steel belted radial.

The following bodies are avallable on commercial cutaway chaseis:

1948 AsYran-Ward Blue Bird Carpenter Thomas Wayoe
19-Passenger Miniwmes Vanguard***/ Micro SCL Busstte**t/
TYEM Reguirements ss 19 Bird Clipper Minotour Chaperons
Interior Headroom, in. 62 74 74 74 72 63 72
Interior Width, in. a7 90 90.75 90 90 87.42 s 90.75
Service Door Type Sedan***,Tall Tall Tall Fall Sedant*+ /Tall

*** Available only with Option 15, Sedan type service door

4 DIESEL EWGINE {Option 7)

5 1938 Chevrolet
19-Pussenger Minimm GMC
ITEN Reqguirements 631303

i Engine Displacement,ltr. * 6.2N-VB
SAE Ret Horsepowsr i 148

i SAE Net Torgue, lb—ft. * 259

: Transmission huto Auto

§ Alternator — Amperes 60 66

]

* See minimum power requirements in Par. D.4.1.3.

Engines listed here are approved to meet or exceed power requirements under normal operating

conditions. Other engines must be submitted for approval by the School Bus Committes (ses Par.
‘ D.4.1.3.).
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TABLE 6
20-PASSENGER BUS
{Straight Side, Style 2 Service Door*)

Refer to General Requirements, Page 3

1988 Chevrolet
ITEn Minimus anc
Requirements PINN42
GVWR, lbs. 11500 11500
Front Axle Capacity, lbs. 5000 5000
Rear Axle Capacity, lbs. 11000 11000
Front GAWR, lbs. 4400 4400
Rear GAWR, 1bs. 7900 ~ 7900
Front Spring Rate, grnd.lbs. as _reguired 5000
Rear Spring Rate, grnd. lbs. a3 required 11800
Wheelbase, in. 125 125
Front Track, in. 66.7 66.7
Rear Track, in. 65.7 65.7
Chassis Length, in. as required 214.8
ngine CID o aso-va
SAE Net Horsepower o 185
SAE Net Torque, 1b-ft. * 285
Transmission Auto Auto
Tite Size — Load Range *** Dual Rear 8.00R-19.5E
Alternator — Amperes 75 105

¢ Conventional bus door — minimum 68" tall and 24" wide, folds or separates in the middle to open.
*% See minimuim power requirements in Par. D.4.1.3.
%% Tires shall be tubeless type steel balted radial.

The following bodies are available on strippsd chassis:

1988 Blue Bird Carpenter Thoman
20-Passenger Minimes Mini Mighty
ITEM Requiressnts Birad Cadet Mite
Interior Headroom, in. 72 77 77 73
Interior Width, in. 78 90.75 20 78
Service Door Type Tall Tall Tall

DIESEL ENGINE (Option 7)

1988 Chevrolet
20-Pagsenger Minimos anc
TTEM Requirements PI0B842
Engine Displacement,ltr. * 6.2N-V8
SAE Net Horsepower * 149
SAE Net Torque, lb—ft. * 259
Transmission Auto Auto
Aternator — Amperes 60 66

* S5ee minimum power requirements in Par. D.4.1.3.

Engines listed here are approved to meet or exceed power regquirements under normal operating
conditions. Other engines must be submitted for approval by the School Bus Committes (see Par.
D.4.1.3.)
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E. BODY SPECIFICATIONS, 24— THROUGH 83-PASSEMGER SCHOOL BUSES
E.l. GEWEPAL REQUIREMENTS —

1.1. BODT PHYSICAL REQUIREMENTS — Fhysical requirements for the 24- through 83-passenger school buses
shall conform to the following table (see Option No. 16 and Par. A.l1.3.):

TARLE WC. 7
PHATSICAL REQUIREMENTS

(1) {2) (3} (4) {5) {6} (7

OVERALL ROWS SEAT CENTER FLOOR-TO—
MINTMM poDY or KNEE WIDTH AISLE CEILING
SI1LE WIDTH SEATS SPACINGS LEFT? RIGHT WIDTH HEIGHT
r of Inches, Inches, Inches, Inches, Inches,
agsengers Maximon Each Minimums Minimum Minimum Mini.
24 96 5 24 39* 26 12 72
35 102 6 25 3ge 39 12 72
47 102 8 25 39* 35 12 72
53 102 9 25 39+ 39 12 T2
59 102 10 25 g 9 12 72
65 102 11 25 39 39 12 72
-5 102 12 24-3/4 g 39 12 12
T-L 102 12 25 39+ 39 12 72
n 102 13 25 g 39 12 72
83 102 14 24-3/4 394 39 12 72

NOTES: Column (4) - Fnea spece is defined as the horizontal distance from the front center of a
seat back to the rear center of the seat back or barrier immediately shead,
measured at approximately 4 inches above the seat cushion. Knee space may be
reduced to 24 31/8 inches, only on those 83-passenger bus seats where it is
impossible to achieve 24 3/4 inch space.

Column {5} « *Laft rear seat shall have minimum width of 26 inches.
Column {§) — Floor~to—ceiling height shall be measured 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, Overall Langth - The overall length of a complete school bus shall not exceed 40 feet.

1.2, MIMPER, REAR — The rear bumper shall be furnished by the body manufacturer. It shall be secured to
rear chassia frames and it shall ba designed so as to prevent "hitching of rides" by obtaining a toe—
hold thereon. The bumper shall not be psrmansntly 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 bumper shall be

: of presssd stes]l channel at least 3/16-inch thick by 8 inches high. It must be bolted to the chas—

> - gis frame and braced with material of at least equal impact ratio as the material in the bumper.

F
s
:
;

. 1.3). CEILING - The ceiling shall be fres of all projections likely to cause injury to passengers. {See
table above for ceiling height requirements and Par. E.2.11. for other ceiling requiremsnts.)

1.4. LNPS, SIGEAS, AMD WARNING DEVICES — Each bus shall be furnished with the lamps listed below (ses
locations on Figures 3 and 4):

1.4.1. Alternately Flashing Signal Lamps ~ Each school bus shall ba squipped with eight warning
signal lamps, four red and four mmber, working in an automatic non-sequential integrated
asystem. The signal lamps shall conform to the design, installation locaticn and operating
requirements of Paragraph 54.1.4. of FMVSS No. 108:

"S4.1.4. Each schol bus shall be equipped with a system of ...:

: «..i{b} Four red signal lamps designed to conform to SAE Standard J887, ’'School Bus Red
Signal Lemps’, July 1964, and four asbar signal lamps designed to conform to that
[ standard, except for their color, and except that their candlepower shall bs at

| least 2-1/2 times that specified for red signal lamps. Both red and amber lamps
shall be inatalled in accordance with SAE Standard JBB7, except that:

(i) Each amber signal lamps shall be located neatr each red signal lamp st the same
level, but closer to the vertical centerline of the bus; and

(id}) The system shall be witred so that the amber signal lamps are activated only by
manual or foot operation, and if activated, are automatically deactivated and the
ted signal lamps automatically activated when the bue sntrance door is opened.”
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FIGURE 3

1

=
:
)

e

= |

24-77 PASSENGER SEMI-FORWARD CONTROL 53~77 PASSENGER FORWARD CONTROL

In addition to the requirements listed below, 24-passsnger and larger Texas School Buses require an
&-lamp Warning Light System, 2 white back up lasps, a second set of red rear stop lamps {4 inch

diameter minimum) mounted below the 7 inch stop lamps, and an additional amber relector on each side
near the front of the bus,

3577 PASSENGER CONVERTIONAL SCHOOL BUS
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FIGURE 4

In addition to the requirements listed below, texas School Buses require an 8—lamp Warning Light
System, 2 white back up lemps, a second set of red rear stop lamps {4 inch diameter minimum) mounted
below the 7 inch atop lamps, tnd an additional amber reflector on each side near the front of the bus.

83 PASSENGER TRANSIT TYPE SCHODL BUS
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1.4.2.

1.4.3.

1.4.4.

NOTE: The lamps shall be wired independently and not wired through the
ignition switch. This will allow removal of the ignition keys without
affecting operation of the alternately flashing eight warning signal
lamps . {

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 Figqures 3 and 4).

1.4.1.2. 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.

Backup Lamps ~ The color, requirements, and mounting of backup lamps shall be in accordahce
with PMVSS No. 108, except two backup lamps are required by Texzas Specifications.

Clearance, Identification and Side Marker Lamps — Each bus shall be furnished with the lamps
listed beslow. The quantities, colors, requirements, and mountings shall be in accordance
with FMVSS No., 108. Each identification, clearance, and side marker lamp 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 nho way
interfere with the intended purpose of the lamps. The armored type protectors shall be
Grote Manufacturing Company, Madison, Indiana 47250, Model Nos. 45012 and 45013, or KD Lamp
Company, 1910 Elm Street, Cincinnati, ohioc 45210, Model Nos. 38469~901 and 40268-301, or
Weldon Model No. 5050, or approved equal. (See Fiqures 3 and 4 for the proper location of
these lamps.)

Example of an approved equal: Peterson Model - PM122.

1.4.3.1. Clearance Lamps.

1.4.3.2. Identification Lamps.

1.4.3.3. Intermediate Side Marker Lamps (pnot required on buses less that 30 feet long}.
1.4.3.4. Side Marker Lamps.

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 ceparate
lamp activated by opening the service door. The fixtures shall have white or clear plastic
lenses attached to metal receptacles. The stepwsll lamp shall also have a metal bezel. The
lamps shall be designed for a 12-volt electrical system and shall have installed a minimm
15 candlepower lamp bulb. The fixtures shall be mounted so as to provide adeguate 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 sach 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 [
1.4.4.2 Approved interior lamps are as follows:
Banufacturer Catalog Mmber
Dome Lamps Stepwall
Arrow Safety Device Co. 045 (or 035 with plastic lens) (Equivalent lamps
Cardinal Mfg. Co. 1271-G1 with metal bezels)
Grote Mfg, Co. 230 (61031}
K~-D Lamp Co. KD530-12
Weldon Inc. 8005
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License Plate [amp - 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 guantities, colors, requirements,
and mounting of reflex and intermediate reflex reflectors shall be in accordance with FMVSS
No. 108, except one amber reflex reflactor on the front, one amber intermediate reflex re—
flector on buses 30 feat or longer, and one red reflex reflector on the rear shall be
mounted on each side of the bus body. The amber reflex reflectors mounted near the front
and on each side of the chassis are regquired on Texas buses in addition to the reflectors
required by FMVSS Ro. 108. :

1.4.7. Tail and Stop lLamps ~ The quantities, colors, regquirements, and mounting of tail and stop
lamps shall be in accordance with FMVSS No. 108, except stop lamps shall be 7 inches in
diameter and mounted at gpproximately the belt line level of the bus. A set of minisum
4-inch tail/stop lamps shall be installed below the 7-inch set. Base of lamps shall be

' wetal or durable plastic preferably with screv lens. Lamses shall be secursd to lamps by a
fasteming sethod which reguires a tool to remowe the lemem. The lamps shall be Grote 78002
or 78102 taillight, KD Lamp Company Models 258-2601 or 2%8-2605, or approved squsl.

. Example of an approved equal: Truck-Lite Model $0-91.

1.4.8, Turn-Signal/Hazard Warning Lamps - The guantities, colors, requirements, and mountings of
turn—signal/hasard warning lamps shall be in accordance with FMVSS Ko. 108, sxcept rear
turn-signal lamps shall be 7 inches in diameter. The front turm—signal lamps shsll be the
double face pedestal type (except single faced typa on forward contrel buses) and shall be
mounted in such a manner so as to be capable of withstanding all normal vibrations. The
fromt lens shall be asber; the rear lens shall be red or amber, or & shade between red and
amber. (Ses FPigures 3 and 4 for mounting locations of fremt turn—signal lampa.} The

operating units and flasher for turn-signals and vehicular hazard warning signals shall meet
the requirments of FMNSS Ko, 108.

1.4.8.1. Installation - If exterior panels are cut to provide an opening for installation
of flush-mounted turn—signal lamps, the lamps must have a clossd 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 lamp shall be made in
order to prevent seepage of molsture intc the opening.

‘ 1.4.2.2. Wiring - The sxposed wiring to the eignal lamps shall be enclosed in a cne—plece

~ waterproof loom, or squivalent, leading directly from the lamp body to the inter-
% ior of the bus body. The wiring shall be supported at the lamp body and at inter-
; vals of not more than 6 inches until it enters the bus body.

i

1.4.9. warning Devices — Each school bus shall be squipped with thres triangular warning devices
A meeting the requirements of FMVSS No. 125. The devices shall be packed thres per metal or
: heavy—duty plastic box, or they may be individually packed in metal or heavy-duty plastic
i boxes with the three boxes contained within a carrisr. Warning devices shall be securely
! mounted either in the driver's compartment or under the rearmost row of seats. TYriamgular
warnisg devices furmished shall be spproved by the Yesas Departmamt of Public Safety.

1.5, WIRTES — All wiring shell conform to the current standards of the SAE. All connections shall be
made by soldering or by an industry-approved connector. All wires shall be insulated and all wiring
shall be enclosed in a fibrous loom, or equal, for protection from external damage and short

clrcuits. The wires shall be sescurely attached to the body and chassis at intervals of 14 inchas or
less.

i
{
i
H

; 1.5.1. Main Circuits — The electrical system wiring shall have st least nine main circuits as

: follows:

(1) Head, tail, stop (brake), and instrument panel lamps.
i {2) Clearance and stepwell lamps. (Stepwell lamp shall be actuated when service door
i is opened.)

{3) Doms lamps.

: (4) Starter motor.

1 v (5} Ignition and emsrgqency door signal.

| {6) Turn—signal (dirsctional).

: (1) Alternately flashing signal lampa.

P (8} Horm.

{ {9} Heater and defroster.

§ : 1.5.2. Pusing - Each circuit, except starting and ignition, shall be fused separstely or shall have
: an adequate circuit breaker. Two extra fuses for each size of fuse installed on the bus by
the body mamufacturers, shall be conveniently mounted on the bus body.

1.5.3. color and mumber Coding — Each body circuit shall be coded by a coler and number, and a
| diagram of the circuits shall be attached to the body in a readily accessible location.
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1.6.

1.5.4. BAccessory Wiring — Body-installed accessories shall be wired from the battery through a low
veltage solenocid cut-off switch operated by the ignition key except for the eight light
warning system and hazard warning lights.

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

OPENINGS — All openings in the floorboard or firewall between chassis and passenger-carrying com—
partment, such as for gearshift lever, steering cclumn, and auxiliary brake lever, shall be sealed.

All openings between chassis and passenger-carrying compartment made due to alterations by the body
manufacturer must be sealed.

PAINTING —
1.8.1. Surface Preparation and Cleaning —

1.8.1.1. Surface Preparation — The method used in the cleaning and preparation of all sur-
faces to be primed shall be equal to that specified by Federsl Specification
TT-C-490B for squivalent use. The final preparation for priming shall include a
careful inspection to make certain that all surfaces to be primed will permit op—
timum adhesion of all paint films.

1.8.1.2. surface Cleaning — All interior and exterior pansls and rub rails to be painted or
coated shall be thoroughly cleaned to remove all rust, grease, weld slag, and
other foreign material prior to priming. Any welds on the components for the bus
body or chaseis shall be dressed, sanded, buffed, and thoroughly cleaned to remove
any slag and to preperly prepare the welds for priming. After proper cleaning,
these components shall be thoroughly rinsed. Neither the cleaning process nor the
rinses shall impair the zinc phosphate coating of the panels or rub rails.

1.0.2. Primer Coat — After the components have been thoroughly cleaned and prepared ss described
above, they shall be totally primed and dried. These components may be primed and dried
elther prior to or after installation. All components such as rivet or bolt heads and
damaged arsas shall be thorcughly cleaned and primed.

BOTES : Components of the body frame system need not be primed, sxcept for welds. All
processss and methods usad in the priming operation shall be in accordance with
the best recognized industrial practices. Primers shall be thoss recommended by
the paint manufacturer 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 primed as specified above, they shall be finished with a first quality baking
enamel, applied and baked according to the paint manufacturer’s instructions. These enam—
ela, when applied over the paint manufacturer's recommended primer, shall have properties
eoqual to or better than those specified by Federal Specification TT-E-489F, Clase B. Both
interior and exterior enamel finish coats shall have & minimum dry film thickness of 2 mils,
when tested with a "dry film thickness gauge" {such as the "Elcometer Dry Pilm Thickness
Gage”, Gardner Laboratory, Inc., Bethesda, Maryland 20014} conforming to Federal Specifica-
tion TT-C-490B. All processes and methods used in the enamel finish coat operation shall be
in accordance with the best recognized industrial practices. In oo instance shall the
ename]l finish coat be applisd over an unprimed surface.

NOTE: 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 vhere
methods are used that differ from those specified above.

COLORS and LETTERIMG — A first quality black enamel (Color No. 17038 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 enamal. The use of presssure-sensitive tape or decals (except decals used for in-
structional purposes such as emsrgency door instructions, etc.) are not acceptable for trim or let-
tering {e.g., EMERGENCY DOOR, EMERGENCY EXIT, etc. signs}.

1.9.1. Intericor - Unless otherwise specifisd in the Invitation for Bids, the interior of the com—
plete bus body shall be finished in the manufacturer's standard color except where clear—
coated galvanired steel is required (gdee E.2.11.).

1.9.2. Exterior — The extsrior 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 may be coated with non-
refleactive school bus yellow paint.
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1.10.

1.11.

1.9.3. School bus Lettering — The school bus bodies shall have the words "SCHOOL BUS" paintad in
neat, clearly defined block letters on the front, rear, and on both sides of the bus body
with black {Coler Ro. 17038 of Federal Standard No. 595a). The letters shall be 8 inches
high and shall have l-inch wide strokes.

1.9.4. School Hame Lattering — When so spacified in the Invitation for Bids, the school district
name shall be painted in black letters on both sides of the bus near the belt line.
Lattering shall be minimum 5 inches high with minimum 5/8-inch block atrokes of paint equal
in quality to that of the bus body. Maximm mmber of characters in one line of the nams is
limited to the bus langth. The schcol district should list in the space provided on the
School Bus Requisition Form (zee sample form on page 15), the name to be painted on the bus.
Characters should be typed or printed plainly on thie form to ensure accurate spalling (see
option 17).

1.9.5. Essrgency Door Lattering — The rear emergency door sxit shall be marked "EMERGENCY DOOR" or
"INERSENCY EXTT", both on the cutside and on the inside with at lesst two-inch high letter-
ing painted on top of, or directly above the exit.

1.9.6. Logos -~ Ho logo, trademark, insignia, or letters shall be placed on bumpers or sud flaps. A
small metal or plastic plate designating body manufacturer’s name may be attached to the bus
body. A logo of reasonable size which has been approved by the Specification Section may be
placed on the extericr bus body.

1.9.7. Bumpers -~ Bumpers shall be finished in black {(Color No. 17038).

1.9.8. Rub Rails - All rub rails except the premsed-in type window level rub rails, shall be
painted black {Color No. 17038). The pressed—in type rub reils =hall be painted either
black {Color Re. 17038) or school bus yellow (Color No. 13432) at the option of the
manufacturer.

1.9.9. Exterior Mirror Backs — The metal backs of all sxterior mirrors, if painted, shall be
finished in lusterless black (Color We. 37038; see Par. E.3.7.4.4.).

URDERCOAYTNG — Undercoating is required to provide for insulation, sound deadening, protection from
road minerals, and rust prevention, as applicablae, and shall meet the following:

1.10.1 Material - Insulating and undercoating materials shall be an asphalt bese underbody coating
conforming to Pederal Specification TT-C-520B, such as R-477-139, manufactured by Deubert
Chemical Co., Chicago, Illinois 60638 or Lion Nokorods Ewmulsion 331 as manufactured by Lion
011 Company, El Dorado, Arkansas 71738}, or an approved equal. An sxample of an approved
equal is Tectyl MC121B, manufactured by Ashland Petrolsum Company, Box 391, Ashland,
Kentucky 41101, applied to a dry film thickness greater than 30 mils.

1.10.2. Application — The entire underside of the bus body, including floor members, vhaelwells,
side panels below the floor level, and all metal fenders or fenders with metal liners shall
be coated with 1/8-inch thick material as specifisd above. Ths undercoating shall be ap-
plisd in accordance with the undercoating manufacturer’s instructions. Do bot cower up or
obliterate the truck identification plate {(see Par. A.5.4.3.).

IRSULNYION — The callings and sidewalls shall be thermally insulated with a fire-resistant material
approved by the Underwriters Laboratories Inc. to adequately reduce the noise level and to minimize
vibrations. Alr~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. Any insulation used
shall have a minimum R-factor value of 5.77 except alr-conditioned buses shall have a minimum
R—factor value of 20.

2.1.

GEMERAL REQUIREMENTS - The bodies shall be ressonable dustproof and watertight. The mein stesl com—

ponents are listed below and thelr requirsments are listed in Table 8. They shall be constructed of
Type 1 steel except am noted thers:

2.1.1. Components — The mein structural components of the body shall consiat of:

2.1.1.1. The Body Frams System — posts, bow frames, strainers, front and rear framing,
longitudinal frame mesbers, and emargency door posts.

2.1.1.2. The Floor System - floor panels, mein cross members, auxiliary cross sembere,
vheslhousing, stepe, and stepwell bracing.

2.1.1.3. The Exterior Pameling - side panels, rub ralls, service doors, emsrgency doors,
skirts, roof panels, window jasbe (post caps), window sills, and front and rear
pansls including front cowl.

2.1.1.4. The Interior Pameling - alde and ceiling panals.
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2.1.4.

2.1.5.

2.1.7

Chassis Frame Alterations — The body manufacturer shall not in any manner alter the 24—
through 83-passenger chassis frame except te 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 manufacturser may alter the chassis frame to adapt standard
chassis to forward control. (Any change must have body manufacturer’s warranty.)

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

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 manufactur~r’s standard design and shall contain, but not be limited to,

the following components:

.1.4.1. Grille — A sufficiently reinforced grille assembly.

.1.4.2., Lamps — Headlamps and parking/turn-signal lamps as required by FMVSS No. 108.

.1.4.3. Hood - Hood cover with latching mechanism providing access to the forward part of

engine.

2.1.4.4. 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.

L N N ]

.

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-beolt 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

29 4 {2 on sach frame rail} 1/3 and 2/3 length of bus
35, 47, & 53 6 {3 on each frame rail} 1l at each end; one in center
5%, 65, 71, 77, 8 (4 on each frame rail). 1 at each end; one about one-
L 83 third and one about two-

thirds of length of bus

*Note: School buses equipped with any combination of wheelchair lift positions and
convehtional 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 conventionsl seats shall
have at least B 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 sgually effective devices approved by the Specifi-
cation Section, State Purchasing and General Services Commission, may be used in
addition to U-bolts and standard clips to eliminate slippage.

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

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.

Bolts and Rivets - All bolts and rivets used in the manufacture of the school bus beody 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 ctherwise rustproofed.

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

2.1.8B.1. For allignment* of doors or jin conjunction with rivets, welds, or bolts for
compliance with FMVSS No, 221, as applicable, or,
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2.1.9

2.1.10.

2.1.11.

2.1.12.

2.1.13,

.8.2. Seat back construction (See Par. E.2.14}, or,

8.3. 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. E.3.7.4.3.), or,

In the installation of rub rails or emergency docr 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 metal adhesive

which is used to mest joint strength requirements, or,

2.1.8.6. In window frames when applied with the metal adhesive, or,

2.1.8.7. In the installation of header pads gver the doors, or

2.1.8.8. For electrical wire moldings and light fixtures.

-
ol
« e

*when self-tapping bolts are used to align doors, they shall be tack-welded at the
head or applied with the metal adhesive and =hall not excesd the number of rivets,
or bolts, nuts, and washers installed in the door hinges.

Caulking = A flexible, tenaciocus, high quality ceulking compound or adhesjve 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 panela. This does not includa the fresh air intake or
the heater or the drain cpenings at the bottom of the rub ralls. The compound shall be ap—
plied to the required areas in a neat and workmanlike manner without voids or skips.

Exhaust Pipe Extension - The body manufacturer shall furnish and install an exhaust pipe
extaneion when naceasary in order to insure compliance with the chassis requirements of tha
exhaust system (see Par. F.4.5.}. The tail pipe shall not extend beyond the rear busper.

Fuel Filler Opening - The body manufacturer will provide an opsning in the body panel of
sufficient zize to allow easy access and entry of fuel nossle to the fuel tank filler neck
opening. This opening in the panel must be so0 positioned that the filler neck, when viewed
at right angles from the side, is approximately centered in the cut-out, This opening shall
be provided with a hinged cover so designed and constructed to remain open when fueling is
in progress and remain in a totally closed position at all other times (ses Par. E.2.4.3.3.
for other requirements for filler opening).

Identification Plate — Each body shall bear in a prominent place a permanently attached
plate showing the name of the manufacturer and the body serial number (Bee Par. A.5.4.2.).

Wood — The use of wood shall be limited to the construction of passenger seats, seat becks,
to insulate floors, or headsr pads, and the bottom of any tool compartwent.

BODY FRAME — The complete body freme shall be formed, welded, riveted, or lock bolted, assembled and
conatructed in accordance with recognired engineering practices within the bus body industry.

2.2.1.

2.2.2.

2.2.3.

2.2.4.

Material ~ The body frame system (see Par. E.2.1.1.} shall be of the type, grade, and thick-

ness of stesl specified in Table No. 8 or approved equal, and shall mest the requirements of
FMVSS No. 220,

Dasign - The frame shall have a formed shape with a minimum cross sectional depth of 1.25
inches. Frama members running from one side main cross member to the other side main cross
menber may be continuous bow frames, or they may consist of side poste and rocf bows. If
side posts and roof bows ars used, svery pair of side posts must be connected by a roof bow
to form the equivalent of a continuous bow frame. The aide posts shall be set on not more
than 30-inch centers, except that one side post and how or ona bow frame may be set on a
maximm of 38.75-inch center, or three bow frame sections not exceeding 36.5 inches may be
used in any one body. Each of the side posts or bow frames shall be sscurely welded, rivet-
ed or lock bolted to the floor system at each main cross member or to the longitudinal frame
member which is located at the floor line. Each side post snd/or bow frame must alsc be at—
tached, ss spscified above, to the remaining longitudinal frame members.

Longitudinal Frame Msmbears — The body frame shall have not less than four individual side

lengitudinal frame members extending the full length of the body (except as interrupted by
side posts or when cut for an opening for the wheelhousing). One esach shall be located at
the floor lime, the seat line, the belt line, and at the window header line. The belt line
longitudinal member may be replaced by an exterior rub rail, e.g., an extra rub rail in the

belt line area. This rub rail shall meet requirements specified under M RAILS, Par.
£.2.4.

Front Frame Section — The front frame shall be a unitized framework of formed sections de—
signed with the necessary stress members required to withstand the torsional stresses set up
by or in the chassis. The corner posts shall extend from the bottom of the body to the
windshield header and shall not cause or produce a "blind spot™ for the driver. The front
assembly chall be secursly attached to the floor system by lock bolting, welding, or rivet-

ing snd shall bs securely bolted to the chassis cowl in such a manner as to cause no undue
strain {see E.2.2.2.).
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2.3,

Rear Frame Sectlon - 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
belting.

EXTERIOR PANELS -

2.3.1.

2.3.4.

2.3.5.

Material — All exterior panels {see E.2.1.1.3.) shall bes of ths type, grade, and thickness
of steel specified in Table Ne. 8 or approved equal.

Design — The front and rear exterior panels shall be formed into the desired contours to
give a smooth, pleasing appearance to the bus. The front and rear exterior roof panels
shall be of net more than three pieces welded or riveted together to form a continuous pisca
over the front and rear frame.

Attachment and Installation - All exterior panels shall be attachsd 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 form watertight jointa. The exterior side panels shall be installed either
vertically or longitudinally. Vertical panels shall be one-piece and shall extend from 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.

Undercoating — All exterior panels shall be completely sprayad on the inside of the main ex—
posed surfaces, and shall featheredge to the edge of the attaching members, with l/16-inch
thick material conforming to that specified in Par. E.1.10. The spraying shall be done
after the penels are installed.

Joints — Joints shall meet the requirements of FMVSS No. 221.

RUB BAILS — 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 describsd below.
The minimum finished width of all rub rails shall be 4 inches:

2.4.1.

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

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 positien at
the top and bottom of the rub rail flange, and sealed in the same manner as the top flange
of the rub rails.

Installation — All rub rails shall be bolted or riveted on top and bottom to sach side post

and riveted on top and bottom to the exterior paneling between the side posts (see Exception
in Par. E.2.1.8.5.}. Provisions for one-piece rails may be accomplished by butt— or flash-

welding. hll welds, including those for the end caps, shall be dressed, sanded, and buffed.
These rub rails shall be installed on beth sides of the bus body as follows:

2.4.3.1. wWindow 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 bedy

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 from the service door com
pletely around the bus body (except for emergency door and rear engine bus} toc the
point of curvature near the ocutside cowl on left side. The rails may be two-piece
with the joint being near the rear side of the bus body. The rail extension shall
be joined to the contipuous side rail by one of the following (1) butt welding,
(2} joyged 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. Floor and Skirt Level - The floor and skirt leve] rub rails and the additional rub

rail furnished in lieu of one longitudinal frame member shall be installed the
full outside length of the body (except at wheelhousings) on the right side from
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TAHLE NOC. 8

NONIMAL METAL THICKRESSES AND ELINC COATTEG DESIGERTIONS POR STEEL CONPONENTS

ITEM COMPONENT S THICKNESS METAL
HUMBER INCH IIRC COATING
DESIGNATION
1 Bows, Frames ,0635 v 60
2 Bows, Rood .063% 660
3 Cowl, Pront L0635 G6
4 Doors, Emergency and Service: G60
4a Exterior Panel L0396 G60
4b Interior Panel L0396 G460
5 Door Posts:
Sa Emsrgency Door .0785 a6
[ Floor Panels L0785 G60
T Longitudinal Frame Members:
Ta Floor Line .0863% G60
Tb Seat Line .063% a60
Tc Belt Line ! L0635 a60
74 Window Header Line L0635 3§60
[ Fanels, Exterior:
’ Ba Front .0396 660

i Rear .0396 (11}
8¢ Roof .0396 GE0 or A60
8d Side . 0396 G60 or ASO
Se Skirts .039¢6 G60
9 Pansls, Interiox:
9a Headlining L0336 GE0 or ASO
9> Front Lap .0336 G60 or AS0
9¢ Rear Lap L0336 G60 or ASO
9d Lower (below windows) .0136 G50 or ASO*
10 Posts, Side L0635 G60
11 Rub Rails:
1la skirt Line 0635 o60
11b Floor Line .0635% G60

‘ 1ic Seat Line .063% G60

{ 114 Window Line L0396 G60

12 Wheel Housing L0635 G60

13 Window Sills . 0396 G60**

b

“NOTK: Lover interior embossed panels (Item No. 9d) and stepwell wall panels shall be clear—coated

galvanized stesl, ASTM designation Ad446-76, or Galvalume, aluminized steel, or aluminum over
stesl.

I
!

AMNOTE: It is mandetory that all components listed in Tuble MO, @ be of the following types of stesl,
unless cthervise spacified, and except Item No. 13 may be of aluminum alley 6063-T6 having a
minimum thickness of 0.062 inch. Any and all other metal components not listed in Table No.®
mey also be minc—coated steel:

‘{ TYPE 1 {Regular) — ASTM Specification A525, costing designation G60, as specified, mill zinc coated

; stesl. Coated stesl, except components not to be primed and painted, shall have a
smooth minimized spangle surface which has been xinc phosphate treated by the stesl
mill or by the bus body manufacturer.

TYPE II {Alloyed) ~ ASTM Spscification A525, coating designation A60, mill sinc coated steel which has
been rinc phosphate treated by the steel mill or by the bus manufacturer.

{ Standard A.I.S.I. tolerances allowed for metal thickness reguirements.
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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 may be cut to provide an opening for the gas tank filler neck omly if fuel
tank furnished to meet FMUSS No. 301-75 requires the opening to be enlarged, or to
mest the requirements in E.2.1.11.

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

2.4.4.1. 5Slots - The bottom flange of the rub rail shall be a minimum 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 0.25inch diameter hole or slot per foot in the lowest part
of the rub rail drilled prior to the priming, painting, and installation of the
rub rail shall be provided. Holes drilled after rub rail installation or after

priming and painting are not acceptable. Formed 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.

SKIRT REINFORCEMENTS — Side skirts shall be gqusseted or braced on not more than 30-inch centers and
wherever required for rigidity and to prevent vibration. If the body mections are authorized to be
longar than 30 inches, no more than three pections of skirt reinforcement shall bsa on centers up to
e maximum of 36 inches.

BATTERY COMPARTMENT — 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 contalner, reinforced and equipped with a
pulleout receptable and an outside access door. The battery compartment shall provide complete
weather protection for the battery as well as total access for servicing {(see Par. F.6.2.3.).
Battery cables of sufficient length zhall be provided by the chassis manufacturer to accommodate the
wounting of the battery in this compartment, and the body mamufacturer shall mount the bettery in
the compartment. This compartment is not available on rear enqine buses.

SERVICE (R ENTRANCE DOORS — The service door shall be of tha type, grade, and thickness of steel
specified in Table No. 8 or approved equal:

2.7.1. Design — The service doors may 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 Ilnches. The service door shall have
lowsr and upper giass 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 rubberited 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 doot 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 thes driver.

2.7.2.2. Semi-forward Contrel 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 ot
vacuum and shall allow manual opening in case of an emergency. To prevent acci-
dental opening while the bus is in motion, the system shall require at least a
125~pound force applied to its center in order to manually 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
cpening 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—tepping bolts are not mcceptable.
Metal screws may be used for alignment of doors while installing rivets. Self-tapping bolts
may be used for alighment if the bolts heads are tack—welded to the hinges (see Par.
E.2.1.8.1.).
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2.8,

2.7.4. Header Board - The head impact area on the inside at the top of the service or entrance door
shall be protected by an energy—absorbing, padded headsr board of sufficient size (width,
depth, and length} to prevent injury when accidentally impacted.

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 may be equipped with two-step or three—step entrance. Risers in each
case shall be approximately squal. The stepwsll shall not protrude beyond the side body
line and shall be fully enclosed to prevent accumulation of ice, snow, and dust.

2.8.2. Floor Material - All steps and the floor line platform area shall be coversd with 0.1875
inch rubber metal-backed treads with at least 1.5 inch white nosing as an integral piece
without any joint. A thres—inch white rubber step edge with metal beck may be substituted
in the floor line platform area. Step tread minimuw overall thickness shall be 0.1%875 inch
ribbad design similar to the ribbed design of the aisle rubbar. Metal back of tread,
minimum 24—gauge cold relled stesl, shall be permanently bonded to ribbed rubber. Grooved
design shall be such that said grooves run at 90-degree angle to long dimension of step
tread. The rubber portion of the step trends shall have the following characteristics;
2.8.2.1. Special compounding for good abrasion resistance and high coefficient of friction.
2.8.2.2. Sutsichnt l’%olibﬂity so that it can be bent around a 0.5-inch mandrel both at

130°F and 20 F without breaking, cracking, or crasing.

2.8.2.3. Shore A Durcmeter or squivalent hardness of 85 to 95.

8.
8.

2.8.3. Handrails - A grab handle not less than 20 inches in length shall be provided and placed in
an uncobatructed location inside the doorway. The outside surface of this handle shall be
stainless stesl, polished aluminum, or chrome-plated steel.

EMERGENCY DOORS — The emergency door shall be of the type, grade, and thickness of steel specified
in Table Ro. 8 or approved equal. Emergancy doors on buses furnished to this specification shall be
squipped with doors meeting the requiremsnts below. Emergency doors shall be furnished with upper
glass panele, parmanently closed, set in rubber or sealed against rubber. (Ses Par. E.2.10.2. for
glazing requirements and Par. E.1.9.5. for lettering.) Ko seat ot other object shall be placed in
the body that restricts the passageway to the emergency deor to less than 12 inches. There shall be
no steps leading to the emsrgency door.

2.9.1, Design — The smetgency door on all except rear—engine buses® shall be located in the center
of the rear of the body and shall have a minimum horizontal opening of 30 inches and a
minimum vertical opaning of 48 inches measured from the floor level. The door shall be
hinged on the right side of the body (forward side for rsar engine buses), shall opsn out-
ward, and shall be designed to permit opening from both inside and ocutside of the bus. It
shall be properly sealed against moisture and dust.

A left rear smergency door masting the regquiremante of FMVSS NMo. 217 shall be provided for
the 23-passenger rear esngine bus.

2.9.2. Latch - The smsrgency door shall be equipped with a slidebar rack and pinion (cam) 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 bs spring loaded so as to retain
the bar in the closed position and have a minimum of one inch of horigontal bearing surface
beyond the edge of the door frame when the door lock is in a latched pomition.

2.%9.3., Trastening - The movemant of the lock handle through its full arc of operation shall not be
obstructed by, or extended intc the area behind the rear seats at the sesergency door. The
handle, when in the closed position, shall meet the requirements of FMVSS Ko. 217. The
design of the latch handle shall allow quick releass, but shall offer protection against
accldental releans. Control of the fastening devices from the driver’s ssat shall not be
permitted. A pull handle shall be installed on the inside of the ssergency door so that the
door can be securely closed for positive fastening. Provisions for opening from the
outaide shall consist of a handle {device} designed to prevent "hitching a ride" yet
allowing the door to open when necessary. The outside handls, when in the closed position,
shall extend vertically downward from its pivot center.

2.9.4. Switch — The emargency door latch shall be squipped with a heavy-duty slectric plunger-type
awitch connected to a warhing burzer located in the driver‘’s compartment. The switch shall
bs enclosed in an adequately protected case, and wires leading from the switch shall ba con—
cealed in the walls. The switch shall be mounted plumb, parallel, and perpandicular to the
striker plate of the lock slidebar. The switch shall be installed so that tha busrer will
sound befors the door handle is turned far encugh to permit the door to open. The switch
shall be Cole-Hersee’s Ro. 9118, having an upset end {knob) 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.

Header Board — The head impact 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.

Attachment — The hinges for the emergency doors shall be attached with rivets or bolts,
nuts, and lock washers. Metal screws or self-tapping bolts are not acceptable. Metal
screws may be used for alignment of doors while installing rivets. Self-tapping bolts may
be used for alignment if the bolts heads are tack—weldsd to the hinges (see Par.
E.2.1.8.1.).

2.10. WIRDEHIELD AND WINDOWS -

2.10.1.

2.10.2.

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
passenget seat. These windows shall cpen 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 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 more than
six inches from the top. The passenger side windows shall provide an uncbstructed
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 closad, and set in rubber or
sealed against rubber.

2.10.1.4. Driver’'s Side Window — The driver’'s window shall be a 2-piece window of either of
the following types:

(i) Two-piece Sliding-sash Type -~ This type will be aceptable only when the
bus is equipped with an adequate air scoop to draw ocutside air into the
driver’'s compartment. When the driver’s ventilation is drawn through
the heater system, this air shall be shislded 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 regqulat—
ing handle.

2.10.1.5. Rear Window — Rear windows (mot emergency door windows)* shall be installed on
each side of the rear emergency door. Each rear window glass shall have a minimum
area of 140 square inches and shall be set s50lid in a waterproof manner. These
windows shall be installed securely to prevent removal by hand.

*A rear "push-out™ window, meeting the requirements of FMVSS Ko. 217, shall be
provided on rear engine buses.

Glazing =~ Glass shall be installed in rubber channel gasket material or spproved equivalent
material. The glass shall be mounted so that the parmanent 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
226.1, 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 glazing {see Option No, 10}.

2.10.2.3. other Windows — The glass in all other window including the driver’s side windows,
emergency door windows, and rear {side) windows: shall be a minimum of 0.125-inch
safety plate glass and shall be AS-2 grade or better as specified in ANSI Sefety
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 vieion with approximately 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 — When 20 specified in the Invitation for Ridm, &ll windows with AS-2

or better grade laminated safety plate glass shall bs tinted to 70% light
transmittance (see Optien 26}. This is defined as "regular tinting.”
2.10.3.3. Passsnger Side Windows — When so specified in the Invitatiom for Bidm, the
passenger sids windows only shall be tinted to approximately 10% light trans—
mittance {see Option 10) ueing AS-3 grade glass or better . This is defined as
“desp tinting™ and is recommended for transporting some impaired passengers.

Bote: Regular tinting (70% light transmittance) is permitted in all windows.
Dark tinting (30% light transmittance) or Dmep tinting (10%t light transmittance)
is not permitted in the windshield or any window used for driving purposes. All
safaty glazing materials must be approved by the Dapartment of Fublic Safety.

2.11. INTERIOR PANKLS — All interior panels shall be steel and of the body manufacturer’'s standard design

except
Ad46.

galvanized steel (emboasing not required).

panels

2.11.1.

2.11.2.

the pansle beneath the windows shall be clear—coated galvenized sibossed stesl meeting ASTH
Also the stepwesll and riser panels in the service door entryway shall be clear—coated

Galvalume, aluminized steel, and aluminimum over stesl
are acceptable for use bansath the windows and in the entryway.

Design — Front and rear panels shall be formed to present a smooth, 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 lappsd by the rear panel and all ax-
posed sdges shall be beaded, hemmed, flanged, or otherwise treated to minimize sharp edges.

Attachwent — All interior panels shall be attached to the frams structure by bolts, n‘.vots‘,
or by any well-desiqned method utilizing self~-locking panels, locking panel strips, or

clips. Regardless of the method used, the pansls shall be atteched so that vibration, rum—
bling, and popping will be at a minimum.

2.12. FLOOR — The floor system (see Par. E.2.1.1.2.} shall be of the type, grade, and thickness of steel
specified in Table Ro. 8 or approved esqual.

2.13.

2.12.1.

2.12.2.

2.12.3.

Construction and Installation — The floor panels shall run the full width of the floor snd
chall be supported on all ocutside edges by a longitudinal frame member. The floor psnels
shall be weldad, riveted, or bolted to the main and auxiliary cross members end shall be
joined so as to form a leskproof and dustproof floor. The main and auxiliary cross members
shall extend the full interior width of the floor panels. The sids posts or bow frames

shall be securely welded, riveted, or bolted to the floor system and to the longitudinal
frame mewbers or gussetts.

Crosa Mewbers — The cross members shall be spaced not more than 10 inches center-to—center.
The floor panels and cross members shall be designed so as to completely and adequately
support all fixed and changeabls loads under all operating conditiona without deformetion of
the underbody structure, strains to body, or fractures of mewber joints. The design and
strength of the understructure shall be sufficient to sliminats the necessity of inatalling
outriggers attached to the chassis sxcept at the front entrance. The undersurface of the
entire floor structure, including wheelhousing and stepwell, shall be aprayed with material
at least 1l/8-inch thick conforming to that specified in Par. E.1.10.

flywood — When air conditioned is ordered {see Cption Wos. 1 and 2 and Par. H.1.2) the floor
shall be covered with 5/8-inch nominal thickness A—C or B-B exterior grade manufactured in

accordance with U.S. Product Standard PS 1-83. {See Par. C.2.12.2. for installation
requirements. ) .

YLOOR COVERING —

2.13.1.

2.13.2.

Alsle Material - Floor covering in the aisle shall be the aisle type, fire—resistant rubber
or squivalent, and shall be nonekid, wear-resistant, and ribbed., Minimum overall thickneas

shall be 0.187% inch measured from tops of ribs. Rubbar aisle floor covering shall meet
Federal Spacification ZI-M-71D.

Underseat Material — The floor in the underseat area (including wheelwells, and the areas
under the driver’s assat, wheelchairs, and toeboard except transmission inspection plats)
shall be coversd with fire—resistant rubbsr fleor covering or equivalent having minimum

overall thickness of 0.125 inch. Floor covering on tosboard shall be held in place by trim
strip or molding.
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2.13.3,

2.13.4.

Installation — Floor covering (except that on the toeboard) shall be permanently bonded to
the floor with waterproof adhesive material and shall not crack when subjected to sudden
temperature changes. All seams shall be sealed with waterproof sealer.

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, 5o 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. PASSERGER SEATING REQUIREMENTS — The bus passenger seats shall mest or exceed the knes spacing and
crash protection requirements of FMVSS No. 222 and shall conform to the feollowing:

2.14.1.

2.14.2.

2.14.3.

Seat Frames -

2.14.1.1. Design and Material - The seat frames shall be constructed of steel of the typs,
size, and gauge necessary to mest the seat load deflection regquirements of FMVSS
No. 222. Seat frames legs shall be two, four, or six pedsstal typs. The seat
backs shall slope backward to provide a comfortable seating angle. Seat backs
that are sat in a vertical plane or tilt forward are not acceptable.

2.14.1.2. Painting Reguirements — The entire seat frame, except that section of the back
frame which is padded and upholstetred, shall be thoroughly cleaned, primed, and
painted. The paint shall have adhesive qualities which will not permit the re-
moval of the peint by means of the thumbnail-scratch method without first chipping
a starting place.

Seat Installation -

2.14.2.1. Aisle Width — The ainimum 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 leq 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 members or floor sill
interference, thread-forming or cutting bolts and lock washers may be used.

2.14.2.3. Knee Spacing — Allowing for manufacturing tolerances, Texas requires the maximum
allowable knee space {gsee 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 for the 24-passenger bus
{ii} 24 3/4 inches for the short wheelbase 71— and the 83-passenger bus.
{iii) 25 inches for all other 35— through 77-passenger buses. {See Option No.

16 for increased knee space on all 24~ through 7l-passenger buses.)

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 FMVSS No. 302. The seat cushion unit shall con-
sist of a base, a polyurethane foam cushionh assembly or a che-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
sxterior grade glue, identification index 32,16, manufactured in conformance with
U.S. Product Standard PS 1-83 and identified as to veneser grade and glue bond type
by the trademarks of an approved testing agency. Plywood with blue staim in
sapwood is not acceptable.

Alternatively, the base may be made 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 assembly shall be constructed of unfilled
polyurethane foam conforming to the following physical requirements

{ rebonded polyursthane fosms are pot acceptable for seat cushion or ssat
stiffeners):
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2.14.4.

PHYSICAL PROPERTIES  SEAT SEAT UNITS OF MEASUREMENT

(ASTM D 3574) CUSHION STIFFENERS
Density 1.8 2.4 1bs/cubic foot, Min.
Load Deflection 38 a0 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 1bs/square inch, Min.
Tensile Elongation 225 75 %, Min.
Tear Resistance 2.0 1.5 lbs/inch, Min.
{1i) Construction — The seat cushion assembly shall be fabricated in accor-

dance with the nominal dimensional requirements as shown in Pigure 5.
The seat cushion shall be either of one-plece construction or may be
constructed of more than one pisce at the manufacturer’s option. If the
seat cushion is of more than one piece, tha top 1.5 inches of the
cushion shall be of one continuous foam piece. All parts of the Beat
cushion and the seat stiffeners shall be sscurely cemented or othervise
bonded together to form the seat cushion assembly shown in Fig. 5.

2.14.3.3. One—Pleces Polyurethane Foam Cushion -

{1} Design — The one-pisce foam cushion shall be solid polyurethans foam
conforming to the fellowing physical requirements {rsbonded or molded
pelynrethane foams are not acceptable for seat cushiom):

FAYSICAL PROFERTIES ONE-PIECE UNTTS OF NEASUREMENT

(ASTM D 3I5T4) SEAY CUSHION

Density 3.0 lba/cublic foot, Min.

Load Deflection 50 4" thick @ 25% Indentation, Min.

Indentation Load 2.3 Ratio, €5%/25%, Min.

Compression Set 20 50% Deflection (22 hrs & 1sa°r|, Max.

Tensile Strength 7.5 lbs/equare inch, Min.

Tensile Elongation 110 %, Min.

Tear Resistance 1.5 lbs/inch, Min.

{11} Construction - The seat cushion dimensions shall be in accordance with

the nominal dimensaional requirements as shown in Figure 5.

2.14.3.4. Upholstery ~ The seat cushion unit shall be covered on top and four aides with a
vinyl resin—coated uphclstering material as follows:

(1) Material - Theee materials shall have a reqular fire—resistant treatment
and shall be artificial leather egqual to the coated fabrics listed in Table
No. 9.

{1i) wWelting - There shall be welting on exposed seams of the seat back and
cushion.

{iii) Thread - The upholstery material shall be securely sewn with a thread
meeting the requirements of Federal Specification V-2-2954. The thread in
the nesdle and the thread in the looper (bobbin) of double thread machines
shall be sise F, Type 1II (Twisted Bonded Multiple Cord), and sisze E, Type I

(Twisted Soft Multiple Cord)}, respactively. The thread used in the nesdle

and through the looper shall be Sike F (Monofilament)}, Type III, for single
thread machines.

TARLE BO.9

MANUPACTURER FARRIC ol'../n:og 0%. /LIN.YD. BACKING
Maugahyde i037R 28.0 42.0 1.06 broken twill
thol 1642PR 28.0 12.0 polyester cotton knit
Masland-Dura 6042 MXP-076 25.5 38.0 polyester cotton twil
*Gensral Tire 2.73 24.0 38.0 polyester drill
"Uniroyal £ 7097-1 35.5 38.0 polyester knit

*Athol SIEFR 25.5 38.0 polyester twill

*Approved equal

Passenger Seat Belts, Optional - {see Par. E.3.11.).
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E.3,

2.15.

2.16

SEATING REQUIREMENTS, DRIVER'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 minimpum 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 snds of the belt assembly shall be fitted with a
minimum 8-inch semiriqid 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 from hitting
the feet of the passengers in the front seat directly behind the driver. The seat belt
asgembly shall be anchored in such a mannetr or guided at the seat frame so as to prevent the
driver from sliding sideways from under the belt.

SEAT BARRIERS — Seat barriers shall be furnished and installed in accordance with FMVSS No. 222.
The front barriers shall not infringe upon the area raquired for safety and operating equipment.
The seat barrier on the right front shall have a hand raill installed on its front side for use by
passengers sntering or exiting the bus. These grab handles shall be stainless stael, polished alu—
minum, or chrome—plated stesl. Methed of attachment shall be the body manufacturer’s option.

2.17. WHEELHOUSING — The wheelhousing shall be of the type, grade, and thickness of steel spescified in

2.18.

Table No. B or approved equal. The wheelhousing shall be constructed of a maximum of three pieces
and of arched design and shall be attached in such a manner so as to form a waterproof and dustproof
geam. The size of the wheslhousing shall be such that tire chaina will have proper clearance. The
edges inside the bus shall be rounded to prevent injury toc the passengers. The wheelhcusing shall
be such that when attached to the body, the strength of the resulting structure shall be agquivalent
to or greater than that section of body that has besn removed to receive the wheslhousing. (See
Par. E.1.10. for undercoating requirments.)

VENTILATION — 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 opsrating conditions
without opening windows except in warm weather. A static-type, nonclosable exhaust ventilator shall
be installed in the low-pressure area of roof.

MCESSORIES, REQUIRED AND OPTIOMAL -

3.1,

3.2.

BACKUP ALARM — An automatic, audible backup warning alarm meeting the requirements of type C, 97
dB{A), SAE J994 (except for l2-volt system) shall be installed bshind the rear axle.

DEFROSTERS — Defrosting equipment shall kesp the windshield, the window to the left of the driver,
and the glass in the setvice door clear of fog, frost, and show, using heat from the heater and
circulation from fans. All defrosting squipment shall mest the requirements of FMVSS No. 103. Any
circulating fan used in defogging and installed on the curb side of the bus front shall be mounted
on the windshield header so as to protect the fingers, halr, and clothing of sentering and departing
passengers.

FIRE EXTIMGUISHERS — School buses shall be equipped with one of the fire extinguishers listed below:

3.3.1. Standard Fire Extinquishers - Each bus shall be equipped with at least one refillable stored
pressure Multipurpose Dry Chemical type (or approved equal) fire extingquisher of minimum
S—pounds capacity, mounted in an extinguisher manufacturer’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

2R 10-B:C rating. Extinguishers shall be furnished with a hose, pressure gquage, and metal
head.

3.3.2. Halon type Fire Extinguisher - An approved equal fire extinguisher is the American Safety
Products (ASP) Model 13000, 2A 40-B:C Rating. (For thoss who prefer this type, this fire
extinguisher is available with a 13-pound charge of combined halon gas. It is not permis-
sable to transport these units after refilling, therefore the manufacturer coffers a five—
year warranty and replacement of discharged units with a new unit at half price.)

58



FIG 5
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3.4, FIRST AID KIT — Buses shall have a removable metal first aid kit container mounted in an accessible
place within the driver’s compartment. The compartment shall be marked to indicate the location of
the kit. HNumber 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 scisscrs

3.5. HEATERS AND RELATED COMPOMENTS —

3.5.1. Standard Heater — Each bus shall bs equipped with a heavy-duty combination fresh mir 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 Ho. (01. These standard heaters shall have
minimum 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 Btu/hr.

3.5.2. huxiliary Heater — Whem s0 specified in the Invitation for Bidm, a second recirculating
heater shall be furnished. 1t shall bs mounted near the rear of the bus and in such a
manner sc as not to interfere with the securing of seats to the floor, as specified in Par.
E.2.14.2.2. {see Option 11}. The BTU/hr rating shall be in accordance with Standard SBMI
No. 001. Heated conduits inside the buses shall be insulated or shielded to prevent injury
to the driver or passengere. The heater shall have a minimum output rating (recirculating
air rating — not fresh air intake rating) as follows:

3.5.2.1. 24— and 35-passenger Buses - 40,000 Btu/hr.
3.5.2.2. 47-passenger and Larger Buses - 60,000 Btu/hr.

NOTE: Auxiliary heaters on diesel-powered buses shall be furhished 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 of the bus body and through the fire wall to the engine compartment. Heated con-
duita insids the bus shall be insulated or shielded to prevent injury to the driver or pass-
engesrs. 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 normal 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 conform to SAE 20R3, Class C, as de-
tined in SAE Standard J20e. Each heater installation shall include two all brase 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 adegquately supported to guard
against 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 outlst, 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 {removable without remcving driver’s seat)} shell bs provided as reguir-
ed for maintenance.

3.6. LUGGMAGE RACK ~ When 80 specifiesd in the Invitation for Bids, a luggage rack (see Option 12) shall be
mounted on top of the bus meeting the following requirements:

3.6.1. Design and Material - The floor or bottom of the luggage rack shall coneist 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 perfeoratad for water drainags. The.
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3.7.

3.6.2.

3.6.3.

side rails shall be a minimum of 0.75 inch 0.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
gide rails on all four sides. The top rail shall be approximately 12 inches above the flat
bottom floor of the rack. ‘The right and left sides of the rack shall have a minimum of four
footman loops each to accommodate tarpaulin tie downs straps. The vertical posts shall not
extend above the top rail. The ends and sides from the flat bottom 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 metal ladder mounted at the rear of the bus shall provide
access to the luggage rack. (Folding steps are not acceptable.) The minimum 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 — Minimum of 81 inches, and
3.6.1.2., 59-passenger Bus and Larger - Minimum of 135 inches.
Installation — The luggage rack shall bs mounted 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.

Painting - The complete luggage rack shall be painted, sither black or ysllow, in accordance
with the manufacturer’s standard practice.

EXTERIOR — Exterior mirrors shall conform to the requirements of FMVSS No. 111. Each school
bus shall bs provided with exterior mirrors and brackets as describad below:

3.7.1.

3.7.2.

1.7.3.

3.7.4.

Crossover Mirrors — An exterior wide angle (crossview} mirror (minimum 40 square inches of
surface area) shall be inatalled on the left front of the bus and shall comply with the
requirements of Section IV B.l.e of Federal Safety Standard No. 17, or as amended. This
mirror shall have a tripod bracket assembly.

Localized Viewing Mirror {all Buses) - A minimum 40 sgquare inch convex mirror shall be in-

stalled on a tripod bracket assembly on the right front fender (right front of forward com—

trol buses; ses Par. E.3.7.3.) of each bus. This mirror shall provide localized viewing of

the total front area and right-side area beck to the service door. This mirror shall bs one
of the following or approved equal:

31.7.2.1. Grote Model No. 12182/}, or
3.7.2.2. Sure Flus Model No. 1010.

Localized Viewing Mirror (Forward—control Buses Only) -~ At the optiom of the body mamufac-
turer, in lieu of the above localired viewing mirror, one or two convex mirrors may be fur—
nished on the right zide only, sither mounted securely to the bracket of the exterior rear—
view mirror, or on a separate tripod bracket with the following provisions: 1) the mir-
ror{s) shall be adjusted to provide for localized viewing of the area from the front right
corner of the bus beck to the rear of the service door, and 2) the mirror(s) shall also pro-
vide a view of the front of the bus which is not within the direct view of the driver. The
mirrors shall be the type described in Par. E.3.7.2. above.

Rearview Mirrors — 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
as follows:

3.7.4.1. Mirrors ~ Two metal-backed, exterior, clear-vision rearview mirrors not less than
6 inches wide by 16 inches long 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, such as the Grote Modsl 16041, or the Duplax "T" No. T-616
as manufactured by Elmsford Diecasting Company, 4 Verncn Lane, Elmsford, New York
10523; or a split view mirror with a prefocused convex (blind spot) mirrer such as
Sure—View Model 7002, manufactured by Sure-View, Inc., 1337 North Meridian Street,
Wichita, Kansas 67203, or approved equal.

3.7.4.2. Brecket - Each exterior mirror shall be mounted in the brackets and assemblies
shown on Texas State Purchasing and General Services Commission Drawings numbered
040-35{a), 040-35(31), 040-35({4), 040-35(5), 040-35(6) and 040-35(7), dated
November 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 numbered
040-35%{(2}) and 040-35(1), must be formed toc fit the individual configuration of
each manufacturer’s body and cowl design. Llong dimensions of Texas mirror
breckets may be adjusted as required to fit the configurations of buses.
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3.8,

3.9.

3.10.

3.11.

3.12.

3.13.

3.7.4.3. HMounting — Mounting of exterior mirrors to the bus body shall be by means of
bolts, nuts, and lock washers, vhere possible; otherwise No. 10 hexagon head sheet
metal beolts with star lock washers or No. 10 hexagon head sheet metal screws with
serrated surface shall be used.

3.7.4.4. Painting Requirements — Brackets and assemblies of all exterior rearview and
crossover mirrors shall be cleaned and prepared for painting in accordance with
Federal Specification TT-C-490B, Type I or I1. The metal backs of stainless
steel, aluminum, and chrome-plated exterior and crossover mirrors, if painted, and
the backs of all other metal-backed exterior and crossover mirrors shall be
finiahed in black {(Color No. 37038 of Fedsral Standard No. 595a},

Care must be exercised to guard sgainst reducing exterior miror sizes below minimms. 7The required
field of view shall not be impaired.

Interior Mirror — 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
passengers, shall be furnished and installed. The mirror shall be made of safety glass and have
rounded corners and protected edges.

MUD FLAPS — When 50 specified in the Invitation for Bids, mud flaps (see Option 1l4), of durable,
heavy—duty rubberized construction, complete with brackets, chall be installed bshind 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 inches of the ground when the bus is empty. They shall be mounted at a
distance from the wheels that will permit free access to spring hangers for lubrication, and to pre-
vent their being pulled off when the bus is moving in reverse. Thexe shall be no advertisessnt on
the myd flaps.

BEVOLVING STROBE LIGHT — When so specified on Invitation for Bids (see Options 22), an optional
white flashing strobe light meeting the following requirements shall be provided:

3.10.1. Design - The lamp shall have a single clear lens emitting light revelving 360 degrees around
a vertical axis. The light source shall be minimm of 50 candlepower and flash 60-120 timas
pet minute. The base of the lamp shall be metal or approved squal and installed by a method
which seals out dust and moisture., A manusl switch ie required for operation and a pilot
light to indicate when the light is in operation ehall be includad. Wiring shall be in—
stalled inside the bus walls.

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

SEAT BELTS, PASSENGER - When so specified in the Invitation for Blids (see Option 18), seat belts
conforming to FMVSS Nos. 209 and 210 ehall be provided for each passenger position. The seat belts
shall meet the following requirements:

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. 208 and 209. Buckles shall be of the plastic-
covered push button design. Long and short snds shall be mounted altsrnately with the short
end on the aisle. If possible, the design shall prevent fastening the balte acrose 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 same coelor. All wall seating positions on two-
passenger seats shall have seat belts with a color contrasting with the aisle bslts. On
thres—position seats, the centar belts shall bs of the contrasting coler and the aisle and
window belts shall be the same color.

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 lamps. 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.

STOP ARM — When so specified on Invitation for Bids (see Option 21}, a school bus stop arm meeting
SAE J1133 and the following requirements shall be provided:

3.13.1. Design — The sign shall be octagon—shaped, constructed of zinc-coated steel or aluminum 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
gides. Double—faced red, alternately flashing lampse, cne each at the top and bottom (visi-
ble from each side of the structure) shall be connected to, and flash with the rsquired
echool bus red flashing signal lamp circuit when the arm iz extended. The arm mechanism may

ba activated by air pressure, slectricity, or by vacuum. The school may specify a reflec—
torized surface if desired.
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3.13.2, Mounting — The stop arm shall be installed on the left side of the school bus near the front
cowl section.

3.14. SUN VISOR — A two-post, adjustable sun visor with a minimum asize of & inch by 30 inches and a mini-
sum thickness of 0.125 inches and constructed of tinted plexiglass shall be furnished on each bus.
Means shall be provided for tension adjustment. It shall be installed above the interior windshield
on the driver’s side or it may be mounted to the inside rearview mirrer at each snd using lock type
nuts. If this type of mounting is used, the mirror shall have an adjustable reinforcing bracket at
each end to reduce any vibration distortion caused by the weight of the sun visor.

3.15. TOOL ONPARTMENT - When 8o specified in the Invitation for Bids (see Option 31), a metal container
of adequate strength and capacity shall be provided for atorage of tire chains, tow chains, and such
tools as may be necessary for minor emergency repairs. This storage container shall be located
elther inside or cutaide 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 hus.

31.16. WINDSEIELD WIFERS AND WASEERS —

3.16.1. wipers - Eath bus shall be equipped with two, 2-speed slectric motor-driven heavy—duty
windshisld wipars. The arms and bladea shall be of sufficient size to provida clear vision
for the driver during a heavy rain. The motors furnished shall be guaranteed to operate the
wipers under all driving conditions and shall be American Bosch Model WNWC.

3,16.2. Washers — A vacuum—, electric—, or alr—oparated windshield washer shall be furnished and
installad. The washer shall have a minimm reservoir capacity of ons quart of water and
shall direct a stream of water intc the path of travel of each windshield wipar blade sach
time the actuating button i=m cperatsd.
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r.l.

F.3.

F. CHASSIS SPECIFICATIONS

GENERAL RECAUITREMENTS —

1.1.

GENERAL SPECIFICATIONS — The requirements for gross vehicle weight ratings, gross axle weight
ratings {(front and rear} and tire sizes and load ranges, as specified in Table Nos. 1¢ through 24
for each size chassis are minissm requirements (see Par. A.4.4.). The requirements are for school
buses with standard equipment. The added weights of optional equipment, such as air conditioning,
luggage racks, lifts for the physically impaired or other heavy accesscries were not considered in
establishing the capacity ratings to be certified for the chassis. If additional optional equipment
is ordered which necessitates increased capacity ratings of either axles, springs or tires, it is
the regponsibility of the vendor to furnish them sc that proper certification can be made on the
vehicle.

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

CGIASSIS FRAME ARD BELATED COMPCNENTS -—

2.1.

2.2.

z.3.

CHASSIS FRAME SIDE MEMBERS - Each frame side member shall be of oha—plece construction. If the
frame side members are extended, such extension shall be designed, furnizshed, and guaranteed by the
installing manufacturer. The installation shall ba made by sither the chassis or body manufacturer.
Extensions of frame lengths are permissible only wvhen such altevations are welded on behind the han-
ger of the rear spring. This specification does not permit wheelbase extenasions., Any welding,
heating {(for frame straightening or repairs}, or the drilling of holes in chassis frame members
shall be in accordance with chassis manufacturer's recommendations.

POMPER, FRONT — The front bumper shall be furnished by the chassis manufacturer and must extend to
the outer edges of the body at the bumper top line {to assure maximum fender protection). The front
bumper on the B83-passenger bus shall be heavy duty transit type, not less than 0.1875 inch by 9.75
inch stesl. 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 (coler
Ro. 17038).

FUEL TAMKS - Standard and auxiliary fuel tanks shall meet FMVSS No. 301-75 as applicable to school
buses and shall mest the current design objectives of the SBMI:

2.3.1. Standard Fuel Tanks — The standard fuel tank for all buses from 47- through 83-passenger
shall have a minimum cspacity of 60 gallons. The 24— and the 35-—passenger buses shall have
fuel tanks with minimum capacities of 20 and 30 gallons, respectively. The tank shall be
mounted, filled, and vented entirely outside the body (see Par. F.4.5.3.}.

2.3.2. Auxiliary Fuel Tank{s) - When so specified in the Invitation for Pids, the 24- and the 83-
passenger buses shall be furnished with minimum 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-passengsrc
buses do not have auxiliary fuel tanks available.

2.3.1. Material - Each tank (including auxiliary fuel tanks) shall be constructed of 16-gauge
terneplats or equivalent and shall be squipped with baffles. Each tank may be mounted on
either the right or left side of the.chassis.

2.3.4. hAccess 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.

STEERING, POWER — The bus shall be furnished with the chassis manufacturer’'s standard power
steering which will provide safe and accurate performance at maximum load and speed. The mechanism
must provide for easy adjustment for lost motion unless the unit doesn’t require adjustment due to
design. MNo changes shall be made in the power steering apparatus which are not approved by the
chassis manufacturer.

AXLES, SUSPERSION, AND RELATED COMPOWENTS —

3.1.

AXLES —

3.1.1. Axle Capacities — Axle capacities end 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 accommodate optional equipment such as diesel engines or other heavy acces—
sories as required (see Paragraphs A.4.4., F.1.1., and G.1.7.2.).

3.1.2. Reatr Axle Ratios — Rear axle ratics shall be compatible with the requited engines and

gradeability requirements for school buses driven at governed top rated road speeds of 55
MPH minimum {see Par. F.4.1.4.).
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3.2.

3.3,

3.4

3.5,

3.6,

4.1.

BRAXKES MNED RELATED OOMPONENTS —

3.2.1. Air Brakes and Associated Equipment - Each 59—, 65-, 71-, 77- and B83-passenger chassis
shall bs equipped with full air brake and parking brake systems as standard equipment. Full
air brake systems shall meet the requirements of PMVSS No. 121 as applicable to scheol
buses. The following equipment shall be furnished as follows:

3.2.1.1. Air Compressotr — The air compressor shall have a minimm 12 cu.ft. capacity.

3.2.1.2. Air Tanks - The air tank{s} shall be equipped with sutomatic valves to drain con-
densation from the tanks.

3.2.1.3. Automatic Molsture Ejectors — ¥Whem so specified in the Invitatiom for Bids (see
option 13}, automatic moisture ejectors shall be furnished and installed {for air
brake equipped buses omly).

3.2.1.4. Automatic Slack Adjusters — When so specified in the Invitation for Bids (Eee
Option 19), four automatic slack adjusters shall ba furnished and inatalled, two
at the front and two at the rear {for air brake squipped buses only}.

3.2.2. Nydraulic Brakes — The 24—, 35—, 47— and 53— passenger schoocl bus chaseis shall have as
standard, hydraulic ssrvice brakes, smergency stopping systsm, and parking brakes meeting
the requirements of FMVSS Ro. 105-833. If so specified in the Imvitatios for Bids, the 59-,

65—, 71—, and 77-passenger school buses shall be equipped with hydraulic brakes {ses Option
5).

SEOCE ARSORSERS — Two front heavy—duty, double-acting shock absorbers shall be installed.

SFRYEGS - Springs or suspension assembllies shall be of ample resiliency under all load conditions
and of adequate strength to sustain the loaded bus without evidence of overload. Springs or sus-
pension assembliss shall be designed to carry their proportional share of the gross vshicle weight
as shown in Tables Nos. 10 through 24. Rear springs shall be of tha progressive type. If leaf type

front springs are used, stationary eves shall be protected by a fullwrapper leaf in addition to the
sain leaf.

3.5.1, Tires — All standard tires shall be the atesl belted radial tubeless type except the 24—
pessenger bus shall have bias belted tires as standard. All tires and tubes shall be new
and the tread style furnished shall be the tire manufacturer’s standard design and the brand
normally furnished on regular production orders umless othsrwise specified in the Invitation
for Bids. All tires shall be "Original Equipment Line Quality". Schools may order tube
type stesl belted radial, or tubsless—type bins belted, or tube-type bies belted tires as
optional equipment on 35— through 77-passenger buses by selecting Option Nos. 27, or 28, or
29, respactively, on their bid requisition. For tire size and load range for each size
chassis, see Table Nos. 10 through 24 and the major components chart.

3.5.2. vheels — Each chazsis shall be equipped with & standard steel disc type wheels. Whan se
specified in the Invitation for Bids, the following optional vhesls and carrier shall be
furnished on the chassis as indicated:

3.5.2.1. Vvheel, Spare, (without Carrier, Tire, or Tube) - (for 24~ through 77-passenger
buses; sea Option No. 31).

3.5.2.2. Wheel, Spare, Mounted (with Carrier but not tire or tube; for 35 through
83-passenger only; ses Option Ne. 33). WOTE: Carrier not available for
24-passsnger bus; spare wheel only is available on this option.

3.5.2.3. vheels, Chassis, Cast Spoke {All Wheels) - (for 35 through 77-passenger bus).

FBODOMETERS — Each chassis shall be squipped 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 hubodometsr shall be one of the following:
3.6.1. MAccu-Trak, Standerd Car Truck, Park Ridge, IL 60068.

3.6.2. Engler Instruments, 250 Culver Ave., Jersey City, NJ 07305,

3.6.3, Veesder-Root, Hartford, CT 06102.

ESGCTMES ~ Approved engines listed in sach table for the various size buses are the engines for which
the vendor has requested approval and are usually the smallest engine in terms of performance thet
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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 curtent engines are approved. Please note that only those
engines approved as specified below and listed either in the Texas School Bus Specification or in
the Claps 070-B-APL will be acceptable for school buses.

4.1.1.

4.1.2.

4.1.4.

Gasoline Engines — Engines for the 24— through 7l-passenger conventional (and semi-forward
control} and the 77-passenger school Luses shall be of the gasoline typs umless otherwise
specified in the Invitation for Bids. Approved engines are listed in Tablea Nos. 10 through
22 wnd in the Class 070-B-APL.

Diessl Engines — When so specified in the Invitation for Bids, a bus chassis having a
gasoline engine listed as standard, shall be furnished with a 4-—cycle diesel engine (ces
Option 7). (Diesel engines are standard for 53— through 7l-passenger and the 83-passenger
forward control schocl buses.)

Powsr Requirements — Each bus shall bs furniched with an engine tlat meets or exceeds the
following minimm criteria {see second note at the end of Paragraph F.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. Acceleration from 0 to 50 mph in 60 seconds or less.

4.1.3.2. Gradeability of 1.5% minimum at 50 mph.

4.1.3.3. Gradeability of 5.0% minimum at 25 mph.

4.1.3.4. Startability of 20% minimum.

4.1.3.5, Top speed of 55 mph minimum at the msnufactursr’s rated rpm for the governed
engine.

Approval of New Engines — Procedures for approving new school hus engines for 24— through
83— passenger schocl buses shall be as follows:

4.1.4.1. Submit to the Specification Section, a recent computer scan {not the typed results
of a scan} showing that the proposed engine meets or excesads sach requiremsent of
Par. F.4.1.3. under the following conditions:

(i) GVWR equal to or greater than that of the largest bus for which approval
is requested.

(ii) Minimal frontal area of 75 square feet, or actual frontal area, if
different,

{ifi} AT-545, MY-643, or chassis manufactarer’s standard sutomatlic trans-
mission, as applicable {(see Par. F.5.).

{iv) Radial tires of the size specified in the table for the perticular bus
capacity {Bias belted required for 24-passenger.)

(v} hiy resistance coefficient = 0.550 or relative drag cosfficient of 88,
whichever the manufacturer uses.

(vi) All engine accessories on and operating including fan c¢lutch, alter-

nator, power steering pump, air compressor, and any other powered acces—
sory eaxcept air conditloning compressors,

fvii) oOther parameters shall be of the manufacturer’s standard values for the
cosfficient of friction on smooth concrete, driveline efficlency, etc.

4.1.4.2. The Specification Section will review the scan and advise the vendor or menufac-—
turer by letter of the results of this review. Copies will be furnished to the
School Bus Committes.

4.1.4.3. If this review verifies the engine mests the requirements of this specification,
the vendor or manufacturer shall contact the SPGSC Purchaser to arrangs for the
testing of the engine in the largest size school bua for which approval is re-
quested., The Purchaser will consult with the TEZA 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 named school districts in
agreeing to test the bus and to provide a report to the SPGSC Specification
Ssction on the form provided (see copy of the Form entitled, "Thres Month Test of
Hew School Bus Engines”, on page 92).

4.1.4.5. The vendor or manufacturer shall then contact the SPGSC Purchaser and TEA School
Bus Committee Representative about ordering the school bus with the subject en-
gine.

4.1.4.6. The bus shall be tested for a period of not less than three months during the

reqular nine-months school term, preferably on a variety of routes and on activity
trips.
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4.1.49.7. Upon receipt of the achool district’s report, the Spacification Section will make

a recommendation at the next mesting of the School Bus Committee that the engine
be accepted or rejected.

4.1.4.8. The School Bue Committes will act on this recommendation and, if approved, the en-

gine will be added to the Class 070-B MPL.

Once an sengine is approved in one horsepower and torque version, other power versions of
this same engine need not be tested in a school bus prior to approval. For approval, ths
vendor or manufacturer shall follow Par, F.4.1.4.1. If the Spacification Section finds the
scan shows conformance with the "five criteria”, the engine will be added to the APL which
will show the net horsepower and torqus as well as the rear snd ratio used in the scan.

THE VALUES OF DISPLACIOENY, BORSEPOWER, AND TORQUE LISYED IN TRE FOLLOWING TANLES UMDER EMH
MANUFACTURER ARE WOT MINYMIN VALUES AND SBOULD WOT Ei CONSYROED AS SUCH. THE ONLY NINTMW
REQUIRENENTE FOR THE PERFOMINCT OF ENGINES IN 14~ THROUGE $3-PABSENGER SCHOUL BUSES IN THE
STATE OF TEXAS ARE THE FIVE REQUIREMENTS LISTED IN PARMIBAPH F.4.1.3. (There are additional

rsquirements for engines, either iaplied or specified, separate from the above performance
requirements. )

4.2. AIR CLENMER - Bach chessis shall be squipped with a factory-installed maximm capecity, heavy—-duty
replaceabls dry elemant typs ailr cleansr.

4.}. COOLING SYSTEM — The cooling system radiator shall be hsavy—duty with increased capacity to cool the
engine at all speeds in all gears. The cooling system fan shall be the heavy—duty reinforced type
with a fan clutch. Thin pressed fan blades are not acceptable.

4.4.

ENGINE WARNING STSTEM — An engine varning system shall be provided for the 35~ through 83-pessenger
diesel-powvared buses and shall be chassis factory-inatalled. Audible (which may be alsc be visual)
signals shall indicate to the driver when the oll pressure is too low and/or the sngine temperature
is too high for safe operation. These signals shall begin within 8 seconds or less after the condi-
tion begins in order that the engine can be shut down before persanent damage occurs. A mamual
engine sbut—down device is preferred.

4.5. EXNAUST SYSTEM -

4.5.1. Component Placement — The exhaust pipe, muffler, and tailpips shall be mounted under the bus

and attached to the chasmis frame.

4.5.2. Tallpipe — The tailpipe shall be constructed of seamless or electrically welded tubing of
i l6—qgauge steel or squivalent, and shall extend at least 5 inches beyond the chassis frame.
' The size of the tallpipe shall not be reduced after it leaves the muffler.

4.5.3. Tailpipe Exit - The tallpips of a gasoline-powsred bus shall not sxit the side of the bus
anywhers within 12 inches of a vartical plane through the center of the fuel filler opening

; and parpendicular to the side of the bus, unless protected with a metal shield to divert
: apilled fuel away from tailpipe.

! 4.5%.4. The noise level shall neither exceed EFA "Roise Emission Standards” nor %0 dB(A) at the ear
of the occupant nearest to the ncise source in the bus. When so specified in the Invitation

' ' for Rids, the bus shall bs furnished with the noise levsl not excseding 86 JdB(A) measured at
{ the same place {ses Option No. 20}.

4.6. PUEL FILTER — Each diesel engine shall be equipped with a full-flow oil filter and a primary and a

separate secondsry fuel filter installed batween the fuel tank and the injector pumps.

4.7. OONENNOR — A governor set to the manufacturer’s recommended maximum engine speed (RPM} shall be in—

stalled by the chassis manufacturer.

4.8. OIL FILTER - Each chassis shall bs squipped with a factory-installed, minimum che—quart capacity oil

filter with a replacesble slement or cartridge type. It shall be connected by flexible oil lines if
it not of the built-in or engine—mount design.

i
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4.9. TACHOGRAPE — When 8o specified in the Invitations for Rids (see Option 24), a tachogragh containing

a combination clock/spaedosster/recorder shall be installed on the dashboard. The tachograph shall
be Argo Modeal 1310-§, Vesder—Root Model AB-1407, or approved equal.

F.5. TRANEMISSTON AND RELATSD COMFCMENTS — The 24— through 77-passenger school buses shall be squipped with a

manual or an automatic transmission, WHICHEVER IS SELECTED BY THE SCEOOL DISTRICY OF THE SCEOOL BOS
EEUFISITION FOBRM.

5.1. AJIUMATIC TRARANISSION, (HEASSIS MANUFACTURER’S — Unless otherwise specified in the Invitatiom for
Bids, the 24-pessenger bus may be furnished with a minimum thres forward speed automatic trans-

: mission which shall be the chassis manufacturer’'s standard autometic transsission for this type of
; chassis.

67



5.4.

5.6.

MITOMATIC TRANSMISSION, DDA MODEL AT 545 — Unless otherwire npecified in the Tnvitation for Bids,
35— through 7l-passenger and the 77-passenger conventional buses may be furnished with a minimum
four forward speed automatic transmission. The transmisaion shall be the DDA Model AT 545, or
approved equal (see Par. r.5. above).

AUTOMATIC TRARSMISSION, DDA MODEL MT 643 — The B3-passenger bus chassis and the 77-passenger forward
contrel bus shall be furnished with an automatic transmiseion with a minimum of 4 forward speeds.
The transmission shall be the DDA Model MT-643 or approved equal.

FMARUAL TRAREMISSIONS - Unless otherwvise specified in the Invitation for Bids, the manual type trans—
mission may be furnished on all 24— through 77-passenger buses (but not the B3-passenger bus which
requires an automatic transmission). The transmission shall be the synchromesh (all gears sxcept
first and reverse) type. It shall be of sturdy construction, and the input torque capacity shall be
at least 10 percent above the maximum net torque developed by the engine. Its design shall provide
for four forward and one reverce spaeds for 24—, 35, 47, and 53-passenger chascis, and five forward
{direct in fifth) and one reverse speeds for 59-, 65-, 71-, and 77-passenger chassis.

CLUTCH, MAWUIAL TRANSMISSION — The clutch in buses squipped with manual transmissions shall have a
torque capacity not less than 10 percent in excess of the maximum net terque output of engine. The

diameter of the clutches for the various sizes of buses equipped with manual transmissions shall be
as follows:

5.5.1. 12-Inch Clutch - All chassis for the 24-, 35—, 47—, 53—, and 59-passenger buses shall be
squipped with a minimum 12-inch diameter clutch..

5.5.2. 13-Inch Clutch - All chasais for 65-, 71—, and 77-passenger buses shall be equipped with a
minimum 13-inch diameter clutch or a clutch with eguivalent performance.

IRIVE SHAFT GUARD — Each drive shaft section shall be equipped with protective metal guard or guards
to prevent the shaft from whipping through the floor or dropping to the ground when broken.

NOTE: Drive shaft guard is not required on rear engine, rear drive bus.

F.6. ELECTRICAL SYSTEM MAD RELATED COMPONENTS —

6.1.

ALTEREATORS — The 12-volt alternators with rectifier shall have the electrical outputs and the
minimum charging rates shown below when tested in accordance with SAE rating at the manufacturer’s
recomrended engine idle spesd. These alternators shall bs 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 buges:

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 minimum charging rate of 40 amperes at
idle. The 83-passenger bus shall have a standard alternator with a minisum electrical out-
put of 100 amperes and a minimum charging rate of 50 amperes at idle.

6.1.2. Optional Alternator - When so specified in the Invitatiom for Bids, the 24- through 77-
passenger chassis shall have an alternator with a minimum electrical output of 100 amperes
and a minimum charging rate of 50 amperes at idle (see Option 3}.

6.1.3. Other Alternators - School buses equipped with the following squipments shall have
alternators meeting the following requirements:

6.1.3.1. Air-conditioned Buses — Buses squipped with air conditioning ehall have alterna—
tors with a minimum electrical output of 130 amperes and a minimum 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 minipum electrical output of 105 amperes and a minimum charging
rate of 50 amperes at idle.

BATTERY ARD RELATED OOMPOMENTS ~ The storage batteries furnished on each chassis shall have suffi-
cient capacity to supply current for adequate cperation 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 meet the following:

6.2.1. Battery (Gasoline Engines} —~ The lininuuoporfor—nco level shall be a BCI cold cranking
capacity of no less than 360 amperes @ 0 F with a minimum 100-minute reserve capacity.

6.2.2. Batteries (Diessl Engines) - The batteries furnished with diesel engines shall be single or
dual 12 volt or dual 6 volt as specified by the chassis manufacturer. The lini-l.: perfor-
mance level shall be a BCI cold cranking capacity of no less than 450 amperes @ 0 F with a
minimun 130-minute reserve capacity.
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6.3.

6.4.

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

removal from above or outside. (See Par. E.2.6. for requirements of diesel-powered buses
and other battery.mounting 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 removed.

HOBAS ~ Each bus shall ba equipped with horn or horns of standard make. Each horn shall be capable
of producing audible sounds in s range between 82 and 102 decibels. The sound level measursments
shall be made at a distance of 50 feet directly in front of the vehicle in accordsnce with SAE J377.

IBSTHMNNNTS AND TNSTMMERT PAEKL, — The bus shall be squipped with the following nonglars illuminated
instruments {controlled by an indepandent rhecstat®}, and gauges mounted for easy maintemance and

repair and clearly visible to the seated driver. Indicator warning lights inm lisu of guoges are not
acceptable. '

(1) Speedometer

{ 2) Oodometer

{ 3) Fusl Gauge

{ 4) 01l Fressure Gauge

{ 5 Watsr Temperature Gauge

{ 6) Mmeter or Voltmeter with graduated charge and discharge indications
(N Vehicles manufacturer’s standard Keyed Ignition Switch

{ 8) High Beam Headlamp Indicator

{ 9} Vacuum Gauge (Air Pressure Gauge where air brakes are used)

{10) Glow Plug Indicator Light (for diesel buses with glow plugs only}

*Bote: 1If the intensity of the boedy—installed panel lamps is controlled, then the intensity contrel
shall not be accomplished by the same rhecatat that controls the chassis instrument lamps,
unless the body company designs and installs the rheostst to accomplish both.,

LMSPS — Each bus shall be squipped with at least two white headlampe meeting the requirements of

FMVSS No. 108 and a dismer awitch located at the far left of stesring column. Adequate pnr!ung
lamps operated by a switch in common with the headlamps shall be provided.
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TAERLE 10
24-PASSENGER CONVENTICHAL POS

Refer to General Requirements, Fage 3

15488 Chevrolet
ITEN Minimm anc
Reguirements P31042 P31442
GVWR, lbs. 14500 14500
Front Axle Capacity, lbs. 5000 5000
Rear Axle Capacity, lbs. 11060 11000
Front GAWR, lbs 5000 50090
Rear GAWR, lbs. 11000 11000
Front Spring Rate, grnd. 1bs. as required 5000
Rear Spring Rate, grnd. 1bs. as required 11800
wheelbase, in. 133 133 157
Front Track, in. 65.22 65,22 65.86
Rear Track, in. 62.81 62.81 65.54
Length, in. as shown 250.8 286
Engine CID * b 350-va
SAE Net Horsepower bl 185
| _SAE Net Torgue, lb-ft. e 285
Transmission Auto 3 spd. 3
Forvard Gears Manual 4 spd. 4
[Tire Size — Load Range Dual Rear 3-19.5E
Alternator — Amperes 90 105
* See diesel engine Option 7.
** See minimum power requirements in Par. F.4.1.3.
DIESKL EWGIMES {(Option 7)
1988 Chavrolet
24-Punsenger Minimm anC
Requiremsnts P3IL042 PI1442
Engine Displacement, ltr. b 6.2N-V8
SAE Net Horsepower *e 148
SAE Net Torque, lb-ft. ol 246

** cee minimum power requirements in Par. F.4.1.3.

Engines listed here are approved to meet or exceed power requirements under normal
operating conditions. Other engines must be submitted for approval by the School Bus
Committes (see Par. F.4.1.3.).
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TABLE 11

35-PASSENGER CONVENTIONAL BUS

Refer to General Requirements, Page 3

1988 Ford anc Bavistar
TN Minimm Chwvrolet International
Baquirensats 8600 B6P042 1753 *
GVMR, 1lbs. 21000 21000 22000 21500
Front Axle Capacity, lbs. 6000 6000 7500 6000
Rear Axle Capacity, 1lbs. 15000 15000 15000 15500
Front GAWR, lbs. €000 £600 7000 6000
Rear GAWR, lbs. 15000 15000 15400 15500
Whealbase, in. 149 151 149 152
Cowl to Axle, in. 125 127 125 127
Cowl to Frame End, in. 217 231 228 217
Engine CID ** bl 370-VR 350-vs *
SAE Net Horsspower e 145.6 171 *
SAE Net Torque, lb-ft. ot 257 280 *
Transmigsion Auto 4 4 [} 4
Forward Gears Manual 4 5 4 4
Front Disc Brake Rotor, in. as shown 14.75 x 1.33 14.75 x 1.931 i5 x 1.43
Rear Brake Lining, in. as shown 15 x 5 14.75 x 1.31 15 x 1.43
Tire Size — Load Rangs SR~22.5F IR-22.5r 9R-22.5F 9R~22.5F
Rim Size, in. 6.75 6.75 6.75 6.75
| * Frurnisghed with diesel engine only, Option 7.
s+ See diesel engine option 7.
; 4+ See minimum power requirements in Par. r.4.1.3.
pIXSEL (**option 7)
! 1958 Ford anc WIC
‘ 35-Pussenger Minimm Chevrolet
Reqgui remants B600 BEPO42 1753
Engine Displacement, 1tr. ook 6.6T-16 8.28-V8 7.IN-VE
! SAL Ret Horsepower nae 151.9 133.5 158
SAE Net Torgue, lb-ft. wan 374 321.3 325

*4s See minimum power requirements in Par. PF.4.1.3.

; Engines listed here are approved to mest or exceed power requirements under normal opsrating con—
L ditions. Other engines must be submitted for approval by the School Pus Committee {see Par.
i r.4.1.3.).

;
i
!
i
:

;
!
L
i
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TAMIE 12
4"7-PASSENGER CONVENTIONAL BUS

Refer to General Requirements, Page 3

1988 Ford GMC Mavistar
" TTEM Minimmm Chevrolet Interpational
Requirements B600 B6P0A2 1753 *
GVWR, lbs. 21000 21000 22000 21500
Front Axle Capacity, lbs. 6000 6000 7500 6000
Rear Axl.‘Clpncity, lbs, 15000 15000 15000 15500
Front GAWR, lbs. 6000 6000 7000 6000
Rear GAWR, lbs. 15000 15000 15000 15500
Wheelbase, in. 189 193 189 1593
Cowl to Axle, in. 165 169 165 168
Cowl to Frame End, in. 268 280 268 274
Engine CID ** LA 370-vs 350-va *
SAE Net Horsepower L 145.6 171 .
SAE Net Torgue, lb—ft. ol 257 280 -
Transmission Auto [ 4 4 4
Forward Gears Manual 4 5 4 4
Front Disc Brake Rotor, in. as shown 14.75 x 1.33 14.75 x 1.31 15 x 1.43
Rear Brake Lining, in. as_shown 15 x 5 14.75 x 1.31 15 x 1.43
Tire Size — Load Range 9R-22.5F 9R-22.5F 9R-22.5F 9R~22.5P
Rim Size, in. 6.75 €.75 6.75 6.15

* Furnished with diesel sngins only, Option 7.
** Ses diesel engine option 7.
4+ See minimum power requirements in Par. F.4.1.3.

DIESEL EMGIMES {*'Option 1)

1988 Ford anc NIC
4’]-Passenger Minimum Chevrolst
Requirements B600 B&POA2 1753
Engine Displacement, ltr. nax 6.6T-16 8.2N-V8 7.38-v8
SAE Het Horsepower el 151.9 133.5 158
SAE Net Torque, lb-ft. el 3714 321.3 3285

*** Ses minimum power requirements in Par. F.4.1.3.
Engines listed here are approved to weet or exceed powstr vequirements under normal operating con—

ditions. Other engines must be submitted for approval by the School Bus Committee (mee Par.
F.4.1.3.).
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Refer to General Requitements, Page 3
1988 Blue Foxd anc Havistar
Minisem Bird chevrolet Internatiomal

reasnts TC2000 BE00 BEPQ42 1753 *
GVWR, lbs. 21000 26500 21000 22000 21500
Front Axle Capacity, lbs. 6000 10800 6000 7500 6000
Rear Axle Capacity, lbs, 15000 17000 15000 15000 15500
Front GANR, 1bs. 6000 10800 6000 7000 6000
Rear GAWR, lbs. 15000 17000 15000 15000 15500

| wheslbase, in. 146 146 217 218 218

Cowl to Axle, in. 193 KA 153 1M 193
Cowl to Frame End, in. 295 RA _3n 295 305
gine CID ** wae v FT0va I50-V8 3
SAE Ret Horsepower ah i » 145.6 1m *
SAE Net Torque, lb-ft. kil * 257 280 *
Transmizsion Mto 4 [) 4 4 4
Forwvard Gears Manual ] NA 5 4 5
Front Disc Brake Rotor, in. as shown 15 x 1.43 14.75 x 1.31 14,75 x 1.31 15 x 1.43
Rear Brake Lining, in. as shown 15 x 1.43 isx% 14.75 x 1,31 15 x 1.43
Tire Size — Load Range OR-22.5F  10R-22.5F 9%=23.5F R—-22,5F SR-22.5F
Rim Size, in. 6.75 7.5 6.75 6.75% 6.7

* Furnished with dissel engine only, Option 7.

** Ses diesel engine option 7,
*** See minimm power requirsments in Par. F.4.1.3.

DIESKL, ENGINES (**Option 7)

1988 Cummins Ford anc NIC
3-Pussenger Rinlwom Chevrolet
Beguiremsnts soTA B60O B6PO42 1753
gine Displacement, ltr. (113 5.9T-16 6.67T-16 8.28-V8 7.38-VE
SAE Ret Horsepower kel 166 151.9 156.2 158
SAE Net Torgue, lb-ft. ool 419 374 377.7 325

a4 Sge minimm power requiremsnts in Par, r.4.1.3.

Engines listed here are approved to seet or excesd power requirements under norsal operating con-
ditions. Other engines must bs submitted for approval by the School Bus Committee (ses Par.

r.4.1.3.}).

NOTE: Puses ordered in this cegacity (53 passenger} mey be regular conwestiosal, semi-forwmrd, or
forward control configuration st the option of the mamufscturer, unless otherwise specified.
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TABLE 14

59-PASSFNGER CONVENTIONMAL BUS
{Full Air Brake Standard)

Refer to General Requirements, Page 3

1989 rord GMC Bavistar
ITEM Minism Chevrolet International
Requirements B100 B6P042 1753 *
IGVWR, 1bs. 25000 25500 25580 25000
[Front Axie Capacity, lbs. 7500 8000 7500 8000
[Rear Axle Capacity, ibs. 17000 17500 19000 17000
Front GAWR, lbs. 1500 8000 1500 8000
[Rear GAWR, lbs. 17000 17500 18080 17000
aslbase, in. . 235 237 235 236
Cowl to Axle, in. 211 213 211 211
Cowl to Frame End, in. 323 345 323 329

Engine CID ** il 370-v8 3150-v8 *
SAE Net Horsepower ol 145.6 171 *

AE Net Torque, lb—ft. ol 257 280 *
Transmission ****  Apto 4 4 4 4
Forward Gears Manual 5 5 5 5

Front Brake Lining, in. 15 x 3.5 15 x 4 15 x 4 15 x 3.5

Rear Brake Lining, in. 16.5 x 6 16.5 2 7 16.5 x 7 16.5 x 6

Tire Size — Load Range 10R-22.5F 10R-22.5F 10R-22.5F 10R-22.5F

Rim Size, in. 7.5 7.5 7.5 7.5

* Furnished 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 ENGIHES (**Option 7)

1938 PFord GNC NIC

59-Passenigeyr Minimmm Chevrolet
Requiremsnts B600 B6P042 1753
Engine Displacement, ltr. ool 6.6T-16 B.2N-VE 7.38-vE8
SAE Net Horsepower ol 151.9 156.2 158
SAE Net Torque, lb—ft. Lk 374 3777 3235

*** See minimum power requirements in Par. F.4.1.3.
Engines listed here are approved to meet or exceed power requirements under normal operating con—

ditions. Other engines must be submitted for approval by the School Bus Committee (see Par.
F.4.1.3.).
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TANIE 15

59-PASSENGER FCOIMARD CONTROL DIESEL BUS
{Full Alr Brake Standard)

Refer to General Requirements, Page 3
1988 Asla Blue anc
TR Minime Smith __Wird Cwvrolet
Togqui rements neo? TC 2000 STrod2
GVMR, 1ba. 26500 . 23800 26500 208380
Pront Axle Capacity, 1bs. 10800 12000 10800 12000
Resr Axle Capacity, 1bs. 17000 19000 17000 ~ 19000
Front GAMR, lbs. 10300 10800 10800 10300
Rear GAWR, lbs. 17000 18000 17000 18080
Wheelbase, in. ide 213 160 179
Engine Displacement, ltr. * 10.4-v8 5.97-16 §.28-V8
SAE Net Horsepowsr . 193 166 156
SAE Net Torque, 1b-ft. * 485 419 377.7
Transmlasion #% Auto M43 ATE4S AF548
Front Brake Lining, in. i5 x 4 16.5 x § 15X 4 16.5X 5
Rear Brake Lining, in. 16.5 X 6 16.5 x 6 16.5% 6 16.3x 7
Tire Size—Load Range 10R-22.5P 10R-22.5¢F 10R-22.5G iom-22.5r
n Size, in. 7.5 7.5 1.5 1.5

* See minimum power requirements in Far. F.4.1.3.

** Direct in fourth gear.

Engines listed here are approved to mset or excesd powsr requiremsntis under normal operating

conditions. Other engines must be submitted for approval by the School Bus Committee (ses
Par, F.4.1.3.).

i
%
H
:
i
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TABLE 16

65—-PASSENGER CONVERTIONRAL BUS
{Full Air Brake Standard)

Refer to General Requirements, Page 3

1988 Foxrd amc Navistar
ITEM Minimms chevrolet International
Requirements B7040 B6P042 1753 *
GVWR, lbs. 25500 25500 25580 26000
Front Axle Capacity, lbs. 7500 8000 7500 2000
Rear Axle Capacity, 1bs. 17000 17500 13000 17000
Front GAWR, lbs. 7500 8000 7500 9000
Rear GAWR, 1lbs. 17000 17500 18080 17000
Wheelbase, in. 254 255 254 254
Cowl to Axle, in. 229 231 230 229
Cowl to Frame End, in. 349 377 349 359
Engine CID ** bl 370-ve 350-v8 *
SAE Net Horsepower hkd 145.6 171 »
SAE Net Torque, lb-ft. (23] 257 280 "
ITransmission ****  RAuto 4 4 4 4
Forvard Gears Manual 5 5 5 5
Front Brake Lining, in. 15 x 3.5 15 x 14 15 x 4 -~ 15 x 3.5
Rear Brake Lining, in. 16.5 x 6 16.5 x 7 16.5 x 7 16.5 x 6
Tire Size — Load Range 10R-22.5F 10R—22.5F 10R~22.5F 10R-22.5F
Rim Size, in. 1.5 7.5 7.5 7.5

* Purnished with diesel engine only, Option 7.

** See diesel engine option 7.

%% GSee minimum power reguirements in Par. F.4.1.3,

*+** Direct in fourth gear (automatic). Direct in fifth gear (manual).

DIESEL ENGINES (**Option 7)

1988 Ford GMC NIC
65-Pascenger Minimm B thevrolet
Requiremsnts 600 B6P042 1753
Engine Displacement, ltr, el 6.6T-16 8, 2N-V8 7.3N-V8
SAE Net Horsepower hn 151.9 156.2 158
SAE Net Torque, lb-ft. "k 374 377.7 325
Front GAWR, lbs 9000 9000 9000 9000

*** See minimum power requirements in Par. F.4.1.3.

Engines listed here are approved to meet or exceed average power requirements under normal operating
conditions, Other engines must be submitted for approval by the School Bus Commjttee (see Par.
F.4.1.3.).
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TANLE 17

65—-PASSENGER PORMRARD CONTEDL DIESEKL BUS
{Full Air Brake Standard)

Refer to Gensral Requirements, Page 3

1988

Maia Blue anc
ITEn Minimm Suith Bird Chavrolst
Rogquiremants NS0T TC2000 STTo42
GVWR, lbs, 26500 28800 26500 23380
Pront Axle Capacity, lbs. 10800 12000 10800 12000
Rear Axie Capacity, 1bs. 17600 19000 17000 19000
Front GAWR, lbs. 10300 10800 10800 10300
Rear GAWR, ibs. 17000 15000 17000 18080
Wheslbase, in. 174 212 174 187
Engine Displacement, ltr. * 10.4-VE 5.97-16 £.28-V8
SAE Net Horsepowsr . 193 166 156
SAE Net Torgue, lb-ft. » 485 413 377.7
Transmission ** Auto MT643 ATS545 ATS4S
Front Brake Lining, in. 15X 4 16.5 x 5 15 x 4 16.5 % 5
Reaxr Brake Lining, in. 16.5X 6 16.5 x 6 16.5X 6 16.5 X 7
Tire Size—Load Range 10R-22.5F 10R-22.5P 10R-22.5G 10p=22.5F
- Rim Size, in. 7.5 7.5 7.5 7.5

* See minimm power requiremsnts in Par. F.4.1.3.

** Direct in fourth gear.

Engines listed here are approved to mest or sxceed power requirements under normal opscating
conditions. Other engines must be submitted for approval by the School Pus Committes (see

Par. F.4.1.3.).
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TAHLE 18

T1-PASSENGER CUNVENTIORAL BUS
[Short Wheelbase, Full Air Brake Standard)

Refer to General Requirements, Page 3

1988 rord aMc mavictar
ITEM Minisws Chevrolet International
Raquiremsnts B7100 B6P042 1753 *
GVWR, lbs. . 26200 26200 26500 28000
Front Axle Capacity, 1bs. 7500 8000 7500 5000
Rear Axle Capacity, 1bs. 19000 21000 19000 15000
Front GAWR, lbs. 7500 8000 7500 §000
Rear GAWR, lbs. 19000 19000 19000 19000
Wheelbase, in. 254 255 254 254
Cowl to Axle, in. 229 231 230 229
Cowl to Frame End, in. 349 Kk 349 349
Engine CID ** ok 366-v8 »
SAE Net Horsepower bkl ranen 203 .
SAE Net Torque, lb-ft. has 315 *
ransmission ****  Auto 4 4 4 4
Forward Gears Manual 5 5 5 5
Front Brake Lining, in. 15 x 4 15 x 4 15 x 4 15 x 4
Rear Brake Lining, in. 16.5 x 7 16.5 x 7 16.5 x 7 16.5 x 7
Tire Size — load Range 11R-22.56 11R-22.5G 11R-22.5G 11R-22.56
Rim Size, in. 7.5 7.5 7.5 7.5
* Furnished with diesel engine only, option 7.
** See diesel engine option 7.
44+ See minimum power requirements in Par. F.4.1.3.
444 Direct in fourth gear (Automatic). Direct in fifth gear (Manual).
#4448 Thig 429 CID engine has not yet been approved.
DIESEL ENWGIMES (**Option 7)
1988 Ford [ NIC
T1-Passenger Miniwm Chevrolat
Short VWheelbase Bequi rements B700 BEPO42 17153
Engine Displacement, ltr. L 6.5T-16 8.2N-v8 7.38-V8
SAE Net Horsepower el 156.2 156.2 158
SAE Net Torque, lb-ft. okl 386.9 37171.7 325
Front GAWR, lbs. 9000 93000 9000 9000

*** See minimum power requirements in Par. F.4.1.3.

Engines listed here are approved to meet or excesd power regquirements under normal operating con—

ditions.
F.4.1.3.).
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TARIE 1%

T1-PASSENGER CONVENTIOMAL NS
{Long Wheslbase, Full Air Brake Standard)

Refer to General Requirements, Page 3
LI Ford K-S Wavistar
o Ninissen Chavrolet International
Roquiresents »100 BEPO42 1753 *

GVMR, lbs. 28000 28000 28000 23000
rront Axle Capacity, lbs. 9000 9000 9000 9000
Rear Axle Capacity, lbs. 19000 21000 18000 195000
Yront GAMR, lbs, 9000 2000 9000 9000
nouig:ﬂg, . 196750 21000 18000 19000
Wheelbase, in. 4 275 24 276
Cowl to Axle, in. 250 251 250 251
Cowl to Frame End, in. 3168 387 368 387
Engine CID *+ e 3668 *

SAE Net Horsspower bl rhawk 203

SAE Net Torgue, lb-ft. e 315 *
Irransmission ***%  Auto [ 4 4 4
orward Geare Manual 5 5 5 5
Front Brake Lining, in. 15 x 4 15 x 4 15 x 4 15 x 4
Rear Brake Lining, in. 16.5 x 7 16.5 x 7 16.5 x 7 16.5x 7
Tire Size — lLoad Range 11»-22.56 11R-22.5G 118~22.5%G 11R-22.5%G
Rim Size, in. 7.5 1.5 7.5 7.5

* Purnished with diesel engine only, Option 7.
*+ Ses diesel engine option 7.
439 See minimm power requirements in Par. F.4.1.3,
*4% pirect -1n fourth gear (Automatic). Direct in fifth gear (Manual).
‘ #2ss% This 429 CID engine has not yet been approved.

DIESEL ENGIRES {**Option 7)

i 1983 Pord TG WIC

7i-Passanger Minisws Chevrolet

Long Vhselbase Beguiresents BY00 SPO42 1753

i Engine Displacement, ltr. ek 6.6T-16 8.2T-Varnas 7.3I8-V8

SAE Ret Horsepower bas 156.2 165.6 158

; SAE Net Torque, lb-ft. rae 186.8 393.6 325
Yront GAWR, lbs. 9000 9000 9000 9000

s*t* See minimum power requicements in Par. F.4.1.3.

“arwThe 8.2 N {naturally aspirated) engine with 156.2 SAE NET horsepower and 177.7 SAE NET torque
is acceptable here only if provided with an MT 643 transaission and a rear axle ratioc of 4.88 to 1.

Engines listed here are approved to meet or excesd power requirements under normal operating con—
ditions. Other engines must be submitted for approval by the School Bus Committee {see Par. F.4.1.3.).
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TAHLE 20

T1-PASSENGER FORMARD CONTROL DIESEL BUS
{PFull Air Brake Standard)

Refsr to General

Requirements, Page 3

1988 Asjia Blue GNC
Riniwmms Smith Bird Chavrolet
Requiremsnts AM307 TC2000 STT042
GVWR, lbs. 26500 28800 26500 29840
Front Axle Capacity, lbs. 10800 13000 10800 12000
Rear Axle Capacity, lbs. 17000 19000 17000 19000
Front GAWR, lbs. 10800 10800 10800 11340
Rear GAWR, lbs. 17000 18000 17000 18500
Wheelbase, in. 195 212 195 206
Engine Displacemant, ltr. * 10.4-v8 5.9T-16 8. 2K-Vva
SAE Net Horsepower . 193 166 156
SAE Net Torgue, lb-ft. * 485 419 377.7
Transmission ** Auto MT643 AT545 MT643
Front Brake Lining, in. 15 X 4 16.5 x 5 15 X 4 16.5 X 5
Rear Brake Lining, in. 16.5 X 6 16.5 x 6 i6.5X 6 16.5 X7
Tirs Size—Load Range 10R~22.5F 11R-22.5F 11R-22.5¢ 10R-22.5G
Rim Size, in. 7.5 7.5 7.5 1.5

* See minimum power requirements in Par. F.4.1.3.

** Direct in fourth gear.

Engines listed heres are approved to meet or sxcesd powsr rsquirsments under normal operating con-
ditions. Other engines must be submitted for approval by the School Bus Committee (see Par.

F.4.1.3.}.
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TARLE 21
TI1-PASSENGER CONVENTIONAL BUS
{Frull Air Brake Standard)

Refer to General Requirements, Page 3

BODIES At ran/vard Blue Bird Carpenter Thomas Wayne
Model 3306 3803 3310 3310 3310 3403
Type Configuration Conv. /Semi-FC Conventional Conventional Conventional Conventional
1988 rord [c Bavistar
CHASSIS Minimum B Chevrolst International
, Requiressnts 700 B6P042 1753*
- GVWR, lbs. 28000 28000 28000 28000
? Front Axle Capacity, lbs. 9000 9000 9000 9000
| Rear Axle Capacity, lbs. 195000 21000 19000 19000
} Front GANR, lbs. 9000 9000 9000 9000
- Rear GAWR, lbs. 13000 21600 19000 19000
Wheslbase, in. 274 275 274 276
Engine CID #** A I66-ve *
SAE Net Horsepower lokale bkl 203 *
SAE Net Torgue, lb—ft. b 315 *
Transmission - Auto 4 AT545 AT545 AT545
Forward Gears**** — Manual 5 5 5 5
Front Brake Lining, in. 15 X 4 15 X 4 15 X 4 15X 4
| Rear Brake Lining, in. 16.5 X 7 16.5 X 7 16.5 x 7 16.5x 7
Tire Size—Load Range 11R-22.5G 11R-22.5G 11R-22.5G 11R-22.5G
Rim Size, in. 7.5 7.5 7.5 7.5

* rurnished with diesel engine only, Option 7.

** See diesel engine Option 7.

**4 Spg minimum power requiremsnte in Par. F.4.1.3.

sar* Direct in fourth gear {Automatic}). Direct in £ifth gear (Manual).
#esss This 429 CID engine has not yet been approved.

DIESEL EMGINES (**Option 7)

1988 Ford [T miC

! ' T1-Passenger Minimm B Chevrolet

§ Pequi remants 700 BEPO42 1753
Engine Displacemsnt, ltr. e 6.6T-16 8.27-V8 7.3.8-V8
! SMAE Net Horsepower LA 1%6.2 165.6 152.3
: SAE Net Torque, lb—ft. aue 386.8 193.6 325
i

*et See minimum power requirements in Par. F.4.1.3.

i
i
i
:
{
i

Engines listed here are approved to meet or sxcesd power rsquiremente under normal operating
conditions. Other engines must be submitted for approval by the School Bus Committee {ces
Par. F.4.1.3.).
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TABIE 22

T1-PASSENGER FORMARD ODWTHROL BUS
(Full Air Brake Standard)

Refer to General Requirements, Page 3

BODIES Aat-ran Blue Bird Carpsnter Wayne
Models 3708 3604 3609 3701 3803
Chassis Available A, C, D B A C, D A, C, D

1988 A B [ D
CHASSIS Minimm Asia Blue Genoral mavistar
Baqui rements Smith Bird Motors International
rc * 3604 $7T042 1853rc *
GVWR, lbs. 30500 36200 34000 30500 31000
Front Axle Capacity, lbs. 12000 14300 13200 12000 12000
Rear hxls Capacity, lbs. 19000 23000 23000 19000 19000
Front GAWR, lbs. 12000 13200 13200 12000 12000
Rear GAWR, lbs. 18500 23000 23000 18500 15000
Wheelbase, in. 205 212 223 226 205
Engine CID *#* aah * 366-VE *
SAE Net Horsspower ol * rEARL 183 »
SAE Net Torgue, lb-ft. ol s 305 »
Transmission - huto MT643 MT643 MI643 MTE43 MT643
el - Manual 5 SPD N.A. 5 Srb 5 SPD 5 SPD
Front Brake Lining, in. 15 X 4 16.5X 5 16.5 X 5 16.5X 5 15 X 4
Rear Brake Lining, in. 16.5 X 7 16.5 X 8.5 16.5X 7 16.5X 7 16.5 X 7
Tire Size-Load Rangs 11R-22.5G 11R=-22.5G 11R-22.5H 11R~-22.5G 11R-22.5G
Rim Size, in. 7.5 8.25 8.25 7.5 7.5
* Pyrnished with diesel sngine only, option 7.
** See diesel engine Option 7.
4+ See minimum power requirements in Par. F.4.1.3.
**#* pDirect in fourth gear (Automatic). Direct in fifth gear (Manual).
stxeé This 427 CID engine has not yet been approved.
DIESEL ERGINES (** Option 7}
1988 Asice Blus General Navistar
T7-Passenget Minimm Saith Bird Motors International
rorward Comtrol Bagquiresents rc 3604 571042 1853rc
Engine Displacement, ltr. arn 10.4-v8 8,21T-V8 8.2T-V8 7.6T-16
SAE Net Morsepower b 193 193 193 el
SAE Net Torque, lb—ft. as 485 453 453 il
Front GAWR, lbs. 12000 13200 13200 12000 12000

4+ See pinimum power requirements in Par. F.4.1.3.
*4*+This engine has not yet bsen approved.

Engines listed hera are approved to mest or exceed power requirements under normal operating

conditions. Other sngines must be submitted for approval by the School Bus Committee (see
Par. F.4.1.3.).
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TABLE 23

83-PASSENGER FOHMARD CONTROL, DIESEL BUS
{Front Engine, Pull Alr Brake Standard)

Refsr to General Requirements, Page 3

1988 Asis Blue General Mavistar
Mnisue Swith Bixd Motors Internatiomal

ITEM Requirementas AN 907 3903 STT042 1853rC
GVWR, lbs. 33180 36200 34000 33200 33180
Front Axle Capacity, 1bs. 13200 14360 13200 13200 13500
Rear Axle Capacity, 1bs. 20000 23000 23000 20000 20000
Front GAWR, lbs. 13180 13200 13200 13200 13180
Rear GAWR, lbs 20000 23000 23000 20000 20000
Whneelhase, in. 236 246 245 246 236
gine Displacement, ltr. - 10.4-v8 4.2T-V8 8.2T-V8 7.6T-I6
SAE Ret Horsepower * 193 193 193 bl
SAE Net Torgque, lb-ft. d 1485 453 453 *ha
Automatic Transmission ** MT643 MT643 MT643 Mr643 MI643
Front Brake Lining, in. 16.5X 5 16.5X5 16.5%X 5 16.5X 5 16.5X 5
Rear Brake Lining, in, 16.5 X 7 16.5 X 8.5 16.5 X 1 16.5 X 7 16.5 X 7
Brake Lining Area, sq.in. ~ 754 754 754 754 754
Tire Size—Load Range 11R-22.5H 11R-22.5H 11R-22.5H 11R-22.58 11R-22.54
Rim Size, in. 8.25 8.25 8.25 8.25 8.25

* See minimum power requirements in Par. P.4.1.3.
*+ pirect in fourth gear.
***This sngine has not yet been approved.

TABLE 24

83-PASSENGER FONMARD CONTROL DIESEL pUS
{Rear Engine, Pull Air Brake Standard)

Refer to Gensral Requirements, Page 3

1988 Bluoe Bird Thomas

Minismm All American Pusher

ITEM Bequirements 3903 3885

i GVWR, lbs. 34000 34000 36200

: Front Axle Capacity, lbs. 13200 13200 13200
Rear Axls Capacity, lbs. 23000 23000 23000
Front GAWR, lbs. 13200 13200 13200
Rear GAWR, lbs. 23000 23000 23000
Vheelbase, in. 270 284 270
Engine Displacement, ltr. . 10.4-v8 10.4-Ve
SAE Net Hotsaspower * 193 190.8
SAE Net Torque, lb—ft. * 485.3 485.3
Automatic Transmission ** MT643 Mr643 MT643
Front Brake Lining, in. 16.5x 5§ 16.5 x 5 16.5 x 6

; Rear Brake Lining, in. 16.5 x 7 16.5 x 7 16.5 x 8.6

; Brake Lining Area, sgq. in. 754 754 388
Tire Size~Load Range 11R-22.5H 11R-22.5H 11R-22.5H
Rim Size, in. 8.25 8.25 8.25

* See minimum power requirements in Par. F.4.1.3,
** Direct in fourth gear.

Engines listed hers are approved to meet or exceed powsr requirements under normal operating
conditions. Other engines must be submitted for approval by the School Bus Committee {Bees Par.
F.4.1.3.).
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G.1.

G. WHEELCHATR LIFT SPECIFICATION

FLOOR-MDUNTED WHEELCHAIR LIFT, ELECTRIC (HYIRAULIC OR WECHANICAL)

GENERAL REQUIREMENTS — Whsn so specified in the Invitatiom for bids (see Options 34, 35, and 36}, the 15-

through 77-passenger school buses shall be equipped with & wheelchair lift meeting the following require—

All parts which are not specifically mentioned, that are necessary for the unit to be complete and
ready for operation, or which are normally furnished as standard egquipment, shall be furnished by the suc-
cesssful bidder. All parts shall conform in strength, quality, and workmanship to industry standards.

mants .

1.1,

1.2,

1.3,

GENERAL IESIGE — The lift furnished for these options (see Options 34, 15, and 36) shall be a floor—
mounted, 12 VIC electric~hydraulic or electric-mechanical operated wheelchair 1ift with a minipum
800 pounds lifting capacity. The vertical lift (platform travel)} shall be a minimm of 30 inches.
The unit shall be self-contained and to mount directly to the existing school bus body floor.

1.2.1.

Frame — Frame of lift shall be constructed of heavy—duty ateel and designed to support the
platform extention, toes board, and other parts necessary for proper operation, plus a mini-
mum of 800 pounds of additional weight. {(An aluminum frame may be substituted for steel
provided the wheelchair lift warranty is upgraded (see Par. A.10.4.9.).

Platform, Automatic Folding type -

1.2.2.1. Design - The platform shall be of sturdy construction and covered with minisum
0.125 inch safety plate steel or 0.125 inch expanded metal (open grate} with maxi-—
mum 0.75 inch openings. Minimm dimensions of platform shall be 29 inches in
width and 43 inches long. Any portion of platform in the folded {travel} position
which obstructs window vision shall be covered with expandad metal.

1.2.2.2. Lift Action — Action of the 1lift must be power—up and controlled descent with slow
({gentle)} movement. Design of the platform shall be such that it will be level at
all times during the raising and lowering action. A load switch shall be instal-
led on the platform to prevent accidental folding while loading wheelchair pasaen—
gers.

1.2.2.3, Safety Rails ~ The platform shall be equipped with safety rails on both sides of
minjimum 0.125-inch stesl 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.

SPECIAL SERVICE 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 deors or sliding
door {(with glass) furnished by the chassis manufacturer on vehicles used for converted van
buses or the special service doors shall be constructed of ginc—coated ateel (G—60) with a
minimum thickness of 0.396 inches meeting ASTM A-525. Doors may be elither standard widths
or a8 required for the lift furnished. The doors shall extend from 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,

Installation - Doors constructed by the body manufacturar shall be installed using piano or
butt type hinges and attached to body by means of rivets or bolts, nuts, and lock washers.
Heither metal screws por self-tapping bolts are acceptable except for alignment purposes;
when used for this purpose these types of fasteners shall be tack-—welded at the head.

Rub Rails - Exterior side(s) of special service doors shall have two rub rails with end caps
installed at approximately the same level as the side rub rails. PRub rail installation
shall be in accordance with the requirements outlined in Paragraphs C.2.4. and E.2.4.

Door Operation - The opening and closing opsration of the door{s) may be manual, vacuum,
pneumatic, or slectrical. Controls for doors other than those manually coperated shall be
located in the driver’s compartment and designed for sasy manual opening in case of an
emergency. (See Par. G.1.5. for lift cparating controls.)

Drip Rails ~ Full length drip raiils shall be furnished over the special service doors to
direct water away from the doors.

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,

1.5.

1.6,

1.7.

HYIRADLIC SYSTEM AND RELATED COMPOMENTS — The wheelchair lift shall be furnished with a hydraulic

system for lift operation.

1.4.1.

1.4.3.

1.4.4.

1.4.5.

The components shall include, but not be limited to, the following:

Hydraulic Cylinders — Hydraulic cylinders on electric-hydraulic lifts shall be installed for
litt operations. Piston rod diameter of each cylinder shall be not less than 0.75 inch.
Cylinders shall have a minimum of 34 inches of extension action and shall be capability of
lifting a minimum of 800 pounds in addition to the weight of the lift.

Hydraulic Valves - The system shall provide valves for the following actions:

1.4.2.1. Speed — Adjustable valves shall be provided tc control the raising and lowering
speed of the lift.

1.4.2.2. Power Failure - The system shall also be squipped with either a relief valve or

other machanical means for raising or lowering the wheelchair platform in case of
powar failure.

1.4.2.3. Cverride Action — A bypass valve {or other means) shall be provided to prevent the

lifting of the bus by over extending the hydraulic cylinders.

Hydraulic Fluid Reservoir - A reservoir for hydraulic fluid shall be furnished and installed
in an accessible location to allow sasy checking of the fluid level and filling as neces-—
sary. Fluid capacity and type shall be as recommended by the 1lift manufacturer.

Hoses and Fittings — Hose, hose fittings, and hydraulic fittings shall meet the requirements
of SAE J517, J516, and J514, respectively, for nominal size{s} furnished.

Weather/Dust Protection — Exposed hydraulic cylinders, pumps, and any other parts requiring

protection from the weather, or dust, or any other foreign objects for proper durable opsra~
tion shall be properly sealed.

OPERATING CONTROLS AND SAFEYY DEVICES —

1.5.1.

1.5.2.

Operating Switches — Controls for each movement of the lift shall be through a remcte pen-
dant-type control {or equivalent) which has automatic return-to—off switches. Electrical

cables shall be good quality copper, coversd by heavy-duty rubberized sheath and of auffi-
cient length to allow operation of the lift from inside and outside of bus.

Warning and Safaty Devices -

1.5.2.1. Satety 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. wWarning Light - A flashing amber aignal light, mounted neer the other dashboard
instrumente, shall warn the driver when the ignition switch 1s activated and the
speciel service doors are opan or ajar, e.g9., not completely closed.

ELECTRICAL SYSTEM — All wiring and wiring connectors used in the construction of the wheelchair lift
shall meet the requiremsnts of SAE j561:

1.6.1.

1.6.2.

Motor - The motor shall bhe a heavy-duty, 12 VDC type, equipped with shaft bearings.

Alternator - Wheelchair lift-equipped buses shall be provided with alternaters with the
following performance for the following sizes of achool buses:

t.6.2.1. 15— Through 20-passenger Buses -~ A minimum ocutput rating of 100 amperes and at
least 50 amperes at the engine manufacturer’s recommended idle speed (RFM).

1.6.2.2, 24— Through 77-passenger Buses — A minimum cutput rating of 105 amperes and at
least S50 amperes at the sngine manufacturer’s recommended idle spesed (RPM).

Electrical Insulation - Any component such as the motor, electric wiring, switches, and amy
connections or parts likely to pose a satety hasard, shall be enclesed in insulated hous-—
ingis} to protect passengers and equipment.

MOUNTING AND INSTALLATION — Installation shall be such that vibrations will be minimal. The whee]-
chair 2ift shall be installed by the bus body manufacturer or authorized dealer of lift manufac-

turers.

1.7.1.

Mounting - The lift shall be mounted on the front right (curb) side {see Option No. 315) or
front or rear (see Option 34} of the school bus body floor and securely bolted in place.
Floor frame shall be reinforced as required to support the lift and load. Lift shall be
positioned approximately 36 inches behind the main entrance door for the 24- through 77-
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1.7.2.

passengetr buses leaving sufficient space for one regular bus seat or one wheelchair. 1f

the body is designed so space specified above is not available, the lift ghall be mounted as
far forward as practical to minimize floor space loss. (Tail pipe may be routed snywhere
between the frame rails to provide sufficient clearance for the lift.)

NOTE: School District may specify rear curb side mounting of lift and wheelchair posi-
tions for the 24— through the 77-passsnger buses only and mounted as above {Bee
option 36} in order 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 aince a narrower aismle (minimum 12 inches) may be used.
This option 1s recommended only for those buses which will have a regular atten-
dant in addition to the driver.

Level Teat — The sides of any bus provided with a wheelchair lift shall be within + 2
inches of each other when weasured from comparable points on sach side to the grounﬁ with
the bue empty and parked on a level hard surface {(such as concrete}. Chassis springs and
suspension shall be adjusted as necessary to provide a level bus when the additional weight
of a wheelchair lift is installed (see Paragraphs A.4.4., D.1.1., and E.1.1.}.

G.2. PASSENGER ANTETY AND WAEELCHAIR RETENTION DEVICES —

2.1.

2.1.1.

Steel Wheelchair Locks - Standard wheelchair locks shall bs made from heavy-duty steel and
designed to permit quick locking amd/or release of chair wheels. The lock(s) may be design-
ed to lock each chair wheel individually or both wheels simutanecusly by means of a lever
control or other device located between the two wheel locks. The devices shall meet the
following requirements:

2.1.1.1. Opening Force — Each wheelchair lock combination shall be capable of withstanding
a miniwum force of 5000 pounds.

2.1.1.2. Adjustable Width - Wheslchair lockz shall be the adjustable type to lock wheel-
chair wheels with widths ranging from 13 inches to 30 inches.

2.1.1.3. Placement - Wheelchair locks shall be positioned in the variocus size buses so as
to provide an aisle width sufficient for moving large wheelchairs from their lock—
ing locations to the wheelchair 1lift and to the emergency door. In no case shall
the ajsle width in this area be less than 30 inches. The locks shall be posi-
tioned ag shown below:

(i) Frent Section ~ Preferred placement of wheslchair lock{s) which may
provide for side facing wheelchairs, is in the front section of bus
body, secursly mounted to the side of the body.

(i1} Rear Section — When so specified in the Invitation for Bids, the wheel-
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 manufacturer to
provide the number of wheelchair spaces which are specified in the
Invitation for Bids, Conventional seat widths may 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 minimum width seats may 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 may be used vwhere necessary to pro—
vide the reguired 30-inch minimum aisle if this cannot be done
with 30-inch minisum width seats.

wWebbed Belts Tie-downs — Whet so spacified in the Invitation for PBide {(see Option 37},
wheelchair retention devices shall be the webbed-belt typs to accommodate those wheelchairs
which cannot be locked in conventional {steel) restraining devices becsuse of unusual sices
and types of whesls, stc. These belt type wheselchair tie—downa shall mest the above
strength requirements and shall be Asroquip Series E/A FF865, Q'Straint 5000, or approved
equal.

SEAT BELTS — Seat belts shall be provided for each vheslchair pesition. The number shall be the
same a8 the number of wheelchair positions specified in the Invitatiom for Bids. The seat belt
assemblies shall conform to FMVSS No. 209 for school buses. The assemblies furnished shall be
equipped with reel-type retractors incorporated as a part of each mounting bracket.
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G-3. OTHER REQUIREMENTS — Wheelchair lift-equipped school buses shall also be provided with the following:

3.1. FLOOR COVERING — The floor in the wheelchair area and the area in the lift entryway shall be smocth
and free of projections. ARAisle floor covering shall he the same as reguired in Par. E.2.13.

3.2. INTERIOR LANMP, LIFT COMPARTMENT - 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
minimum 15 candlepower each and shall be one of the approved lamps listed in Par.E.1.4.4.2.

3.3. PAINTING — The interior and exterior of the special service doors lifts shall be primed and painted
in accordance with the painting requirements in Par. E.1.8. as follows

3.3.1. Interior - The exterior of the special service door(s) of wheelchair lifts shall be painted
to match the manufacturer’s standard interior color of the bus on which it is installed.

3.3.2. Exterior - The exterior of special service doors shall be primed and painted in accordance
with painting requirements in Par. E.1.8.

3.4. USIVERSAL BAROICAP SYMBOLS — School buses with vheelchair lifts shall display the universal handi-
capped symbols on the front of one side mnd the rear ¢f the other side below the window line of the
bus. These emblems shall be white on blue, shall not exceed 12 inches in =ize, and may be re—
flectorized.

3.5. LITERATURE — Repair manual, parts list, and instructions for adjustment of hydraulic valves,
mechanical parts, and electrical equipment shall be furnished with each lift.

H
H
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H.1l.

H. AIR CONDITIONING SPECIFICATIONS

SPECIAL REQUIREMENTS — Any school buses ordered with air conditioning (see Options 1 and 2) shall be fur-
nished with the following:

1.1. ALTERMATOR - 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 minimum output rating of 100
and 130 amperes, respectively. A&ll air-conditioned buses shall have alternators with a minimum
charging rate of 50 amperes (15— through 20-passenger) and 58 amperss (24— through 83-passenger) at
the chassis manufacturer’s recommended engine idle speed.

1.2. INSULATION — Minimum 5/8-inch nominal thickness plywood shall be installed over the existing or man—
ufacturer’s standard steel floor for insulation (ses Paragraph C.2.12. for plywood requirements}.
hir-conditioned buses shall have the eguivalent of 1.5 inches of fibarglass or other insulation in
the ceilings and walls including the interior of hat—shaped bows. The insulation shall have a
minimum R-factor value of 20 for air-conditioned buses. .

1.3. TINTING — The windshield and all windows of air-conditioned school buses shall be tinted to reduce

the heat load of the system. (Ses Option No. 26 for regular tinting and Option No. 10 for deep
tinting.}

GENERAL AND PERFORMANCE REQUIREMENTS — Air-conditioning systems furnished to meet the requirements of this
gpecification shail be the mechanical vapor compression refrigeration type. Each air conditioning system
shall have sufficient power for simultanecus cooling, circulating, cleaning, and dehumidifying the air.
The refrigerant for the system must be nontoxic, nonflammable, and nonexplomsive. The air conditioning
system shall be manufactured to confora to the requirements of SAE J639. Air conditioning unite furnished
under this specification shall be of the current year’s production. Details not specifically Jdefined
herein shall be in accordance with the manufacturer’s standard commercial practice for products of this
type. This following describes the components, type of syatem, and the performance requirements for the
efficient air conditioning of school buses:

2.1. PERFORMANCE REQUIREMENTS, LARGE BUSES — Table No. 25 lists the approximate air flow rates (in CFM)
and cooling capacities (in Btu/hr) required for each of the large {e.g., 24— through 83-pessengsr
school buses). HNote that these values are not the miniwum required values but are approximate and
are included only for use by the ordering school district. The vendor or manufacturer shall pro—
vide an air conditioning system meeting the performance requirements listed beslow and the approxi-
mate values listed in Table No. 25. The air conditioning system furnished for any large sige school
bus under Option 1 shall be capable of cooling the interior to 80°F when measured at the center of
the bus under the following conditions:

2.1.1. oOutside Ambient Temperature — Minimum of 100%F.
2.1.2. PRelative Humidity — Minimum of 50%,

2.1.3 Cooling Time - Maximum of 30 minutes.

2.1.4. Engine Speed — 1000 rpm.

2.2. PERPORMANCE REQUIREMENTS, SMALL BUSES — Small buses {e.g., 15~ through 20-passenger) squipped with
either Option 1 (standard cooling) or Option 2 (extra cooling) shall have the following values of
air flow rate and cooling capacity with values either approximate (standard cocling) or minimum
values (for extra cooling) as indicated. Air conditioners inatalled on small buses to mest Option 1
(standerd cooling} shall meet the performance requirements of Par. H.2.1l. above and shall have the
approximate flow rates and cooling capacities as shown below. BAir conditioners installed on emall
buses to meat Option 2 {extra cooling) shall mset or excesd the minimm air flow rate and cooling
cepacities listed below:

PASSENGER STANDARD COOLING® EXTRA COOLING**
CAPACITY COOLING CAPACITY AIR FLOW RATE COOLING CAPACITY AIR FLOW RATE
Btu/hr CFH Btu/hr ™
15 19,245 450 313,500 900
16-20 25,660 500 40,000 1200

*Approximate values (Option 1)
t*4Minimum values (Option 2)

The approximate volumes are 614 cubic feet for the 15—passenger bus and about 790 cubic feet
for the other thres small buses,

2.3. CONTROLS — A control box or panel, which shall be located in the driver’s compartment, shall be per-
manently installed to house inside temperature and fan speesd{s) controls.
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2.4.

IRSTALLATION —

2.4.1. 1Installing 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. Workmanship - Poor, shoddy installation will be grounds for immediate rejection of the com—
plete bus.

H.3. COMPONENTS — The following is a list of the components required for these air conditioning systems (see
Par. H.2. above). Any parts or components not specifically mentioned below, but which are required to
provide a complete operating unit, or which are standard for the model bid, shall be included:

3.1.

3.4,

3.5.

BLOWER UNIT — The blower unit shall be of heavy-duty design and shall circulate air over the avapo—
rator to cool the paszsenger compartment. Fans may be of the centrifugal or axial type and quiet in
operation. Fan motor{s) shall have bearings of the permanent lubrication type and designed to oper—
ate on the 12 VDC system of the school bus.

COOMPRESSOR — The compressot for the 15— through the 20-passenger may be the chassis engine mount
type and compatible with the engine RPM. Compressors for all sizes of buses shall be of the air
conditioning or chassis manufactursr’s standard design. Lubrication of all moving parts shali be
accomplished automatically. An automatic (electric) clutch shall be provided on the compressor.
The comptessor size shall be as required to mest the performance requirements above or the minimum
values listed for the extra cooling air conditioner for the small bus.

Compressors for the 24-passenger through 83-passenger schocl bus may be installed in an independent
skirt mounted unit or they may be driven Ly the vehicle engine. If the engine driven unit requires
more than one compressor to meet the performance requirements, then the installer shall use a double
strength serpentine belt to drive both compressors or give us a copy of a written suthorization from
the chassis manufacturer to use dusl belts on the compresscrs. No installation of any air condl-
tioning units or systema shall void the chassis manufacturer’s engins warranty under any circume—
stances.

~ The condenser shall bs as recommended by the manufacturer of the unit but shall be skirt
mounted on the 24-passenger and larger buses. (A condenser constructed of nonferous metal tubes and
matal fins, securely bonded to the condenser tubing with brazed fittings and joints, is preferred.)
Howaver, the alr conditioning manufactursr shall use his standard condenser and fabrication and
installation practices.

EVARORATOR {COOLING COIL) — The air conditioning mapufacturer shall use his standard cooling coil
and fabrication and installation practices. (However, an evaporator of the copper-tube, metal-fin
type with the fins securely bonded to the tubes with brazed or welded fittings and joints, is pre-
ferred.)

REFRIGERANY DNYER —~ An adequate dryer shall be installed in the refrigerating circuit.

B.4. OTHER REQUIREMENTS —

4.1.

AVAILARILITY OF SERVICE AND BEPATR PARTS — An adequats supply of repair parts must be carried in
stock within the State of Texas, #8idder shall include with each bid, or have on file with the
Purchasing Division of this Commission, a list of companies or individuals, and their addresses, who
gtock repair parts and who can perform service on the products funished.

LABELING — Each air conditioning unit shall have affixed a legible and durable nameplate with the
following information:

4.2.1. HName and address of the manufacturer.

4.2.2. Cooling Capacity of the installed unit {in Btu/hr} based on the smallest rating of any
component in the system,

4.2.3. Recirculation and ventilation of air quantity (in CFM}.

IRSTRUCTION — The supplier shall furnish one copy of complete installation, maintenance, and
operating instructions for sach different model, sire, and type of equipment furnished to sach ship-
ping destination. The instructions shall accompany the equipment when shipped. If a parts list is
required by the ordering agency, the agency should contact the vender supplying the equipmsent.

AVAILABILITY OF SPECIFICATIONS

Copies of this specification may be obtained from:

SPFECIFICATION SECTION
State Purchasing and General Services Commission
P. O. Box 13047

hustin, Texas T8711-3047
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i FOR ASSISTANCE

i NOTE TO SCHOOL DISTRICTS: You may want to commmicate with the Commission using this form to describe problems
‘ you are having with your school buses. Howsver, you first should attempt to have the complaint corrected by the
] body vendor or chassis dealer, whichever is applicable. (Please refer to Par. A.10.4. for a list of the names

E and titles of individuals in the various organizations to contact for service.) Then, if you are not satisfied
| with the repairs of corrections made, or if nothing is done to alleviate the problem, pleass use the following

‘ to inform us.

;
1 Date

$chool District
| Texas
- {Mdress) (City) (zip)
i Phone Ro. Name to contact .
Area Code)
BC Number Date Deliversd ' .

Pasgenger Capacity (please circle one): 15 16 19 20 24 35 47 53 5% 65 71 77 &3

Body Make {please check}: Plue Bird Carpenter Collins Lawis Thomas Ward Wayme

Van Con
Chassis Make (please check): Chevrolet Dodge Ford aMe Navistar International
1 have have not (please check cne} contacted body vendor or chassis dealer.

Name of parson contacted.

Title Phone Mumber

Nature of Complaint or Problem {(be as specific as you can):

1
1
)
;
]

{Use additional sheats if required.)

1 Please mail to: Specification/Inspection Sectiom

State Purchasing and General Services Commission
P. O. Box 13047

Austin, Texas 78711
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303-02-185
1287

THREE MONTH TEST OF NEW SCHOOL BUS ENGINES

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 Naturally Aspirated

Dodge, Ford, GMC, NIC

e Automatic Mariual Transmission, Air conditioner, Wheelchair lift
Air or Hydrautic Brakes, _ Tire Size, Luggage Rack Top Bottom
Installed in passenger . : S _bus body
Blue Bird, Carpenter, Thomas, Ward, Wayne
BEGINDATE_______ DISTRICT END DATE

Tests

Loaded with approximately 125 pounds for each passenger space with an approximate 150-pound driver, please .
conduct the following five tests if possible:
(We will need to know if criteria different from that recommended are used.)

1. Acceleration - 0 1o 50 MPH in 60 seconds or less: From a standing start on a level stretch of asphalt
or concrete highway, record with a stop watch the time required toreach 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%6: If possible locate a grade of approximately 20.0 degrees. (Your loca!l Highway Depart-
ment engineenng 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% grade is available, use the steepest hill in
the district. Est. grade %.

* Grades of 1.5% and 5.0% rise 1.5 and 5.0 feet, respectively, in a 100 foot distance.

5. Speed - 55 MPH: With the engine speed governor connected and operating, determine if the bus will
reach a minimum of 55 MPH on a level stretch of asphalt or concrete highway.
Compilies: Yos No

Documentation

6. Record the hubodometer reading at the beginning and end of a 2- or 3-month period and the amount
of fuel used. Calculate the overall fuel consumption Mites per gallon.

7. Document any warranty work or other repairs required on the test bus,

‘8. Note regular maintenance performed and any unusual problems such as excessive oil consumption or
fluid leaks.
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Opention on a Regular Route

Average daily mileage: ____ Miles Starting: QK. Hard to start
Acceleration: _____ Adequate Poor, Comments:

Temperature: Runs _QOK. Hot Adequate power fully loaded? Yos No
Oil Consumption: __ Miles/qt. Regular Route Fuel Consumption: Miles/igal.
Operstion on an Activity Trip

Maintain 50 mph Loaded? Yes No Comments;

Qil Consumption:

Miles/qt. Activity Trip Fuel Consumption: Miles/gal.
Maximum Lawful Speed up Steepest Hill: MPH Power: O.K Need more
List any problems or comments conceming operation on an Activity Trip:

Is this engine suilable for transporation needs in your District? Yos No

Signatures . Date
Superintendent Transporiation Director

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 Pat Martin Buddy Means
TEA SPGSC DPS
TEXAS SCHOOL BUS COMMITTEE
April 9, 1987

ADDITIONAL REMARKS:

Return To: Specification/Inspection Section
State Purchasing and General Services Commission
P.O. Box 13047
Austin, TX 78711-3047
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