. A'I‘TACNT 3

MISSOURI MINHJMUM STANDARBS FOR
S SCH..L BUSES | .

_'_(sz_m)a_



BEMISSOURI
Minimu tdads for School Buses

School
Administrative
Services

Missouri
Department of
Elementary and
Secondary
Education

D. Kent King,
Commissioner of
Education

The Department of Elementary
and Secondary Education does
not discriminate on the basis of
race, color, national origin, sex,
disability, or age in its programs
and activities. Inquiries related
to Department programs may
be directed to the Jefferson
State Office Building, Title IX
Coordinator, 5th Floor, 205
Jefferson Street, Jefferson City,
MO 65102-0480; telephone
number 573-751-4212.

DESE 3660-6 Rev 9/08



Revisions to the Missouri Minimum Standards for
~ School Buses Handbook are located in Section 4 —




Seetlon 1 — Genera Provisions
Effactive Data

Scope
Federal Motor Vehicle Safety Standards.............

tsad School Buses

Changes in Spacifications

Shdy of New Equipment

— e el b b ol

Seclion 2 — Schoal Bus Types

Types A, B, C and D SchoolBuses . ...............

Section 3~ Bus Chassis Specifications

W

Air Cleanar

Axies
Brakes
Bumper, Front
Certification
Chach
Caolor
Drive Shaft

. Electrical System,
Engine Fira Extinguisher
Exhaust System
Fenders {Front Type C Vehicles)..... T
Frame
Fuel Systam
Govemor
Heating System, Provision For.........ccccovreennens
Hom
Ofl Filter

* Openings
Passenger Load
Retardar System (Optional Equipment)..._..........
Road Speed Contrdl ...
Steefing Gear
Suapanum Sy\mmn
Ths and Rims
Transmission
Turning Radius
Undercoating

Section 4 — Bus Body Specifications

Alsle 17
Back-Up Waming Alarm 17
Blaltery 17
Bumper, Front 17
Bumper, Rear 18
Caeiling 18
Certification 18
Chains, Tire 18
Child Safety Alarm {Optional} ..........ccccoovreeen.nn. 18
Color 18
Conatruction 19
Crossing Control Arm 19
Defrosters 20
Doors Vi
Emergancy Exits
Emergency Equipment
Floors _
Handralls......

NABBEN

T e N T G QA e 4
OO bLAMLWWWNND L2200~~~ D0ObE

Hinges.

|dentification

Inside Height,

Insulation .

Interior

Lamps and Signals

Medal Treatmant

Mirrors

Pubtic

Post Trip Safety Alarm {Optional) .........co.eenee
Address System

Retrorafiactive Material

Rub Rails

Side Skirts

Steering Wheels
S

teps.
Stoap Treads

Stirrup Steps

Stop-Signal Arms.

Sun Shield

Tallpipe

Towing Attachment Paints ...
Traction Assisting Devices {Optmnal)
Tragh Container and Holding Devics ...

Undercogting
Ventilation

Whesthousing

Windows
Windshiald Woshars.

Windshield Wipers

Wring

Section 5 — Specifications for Specially Equipped

. Schoot Buses
Introduction

Definiition ..

General Roqu‘remam.

Aisles

Glazing

Identification

Passengar Capacity Rating....
Power Lifts and Ramps ...

m_smsm_

Restraining Devices
Seating

Arrangements.
Securement and Restraint System for
Wheelchairs and Wheelchair-Seated

Occupants
Spacial Light

Specigl Service Entrance

Support Equipment and Accessories.................
Tachnology and Equipment, New.............c.ccoeee.

MNoiga Tast Proosﬁ_u

(I

aagsaatih%aasss:a::z&a%aﬂagsgasswgs

523

FUURRE PPR2BLBEY

EELY-1

3



FOREWORD

The re\nsed minimum standards for school bus chassls and school bus bodies have been
prepared in conformity with the Revised Statutes of Missouri (RSMo) for school bus
transportation. The standards recommended by the 2005 National Conference on School
Transportation and the Federal Motor Vehicle Safety Standards (FMVVSS) promulgated by
the U. S. Department of Transportation were used as gu;dea in developing these Missouri
standards.

The minimum standards appearing herein have been officially adopted by the State
Board of Education in compliance with RSMo Section 304.060, which reads in part:

“...The state board of education shall adopt and enforce regulations not
inconsistent with taw to cover the design and operation of all school buses used

- for the transportation of school chilkdren when owned and operated by any
school district or privately owned and operated under contract with any school
district in this state, and suich regulations shall by reference be made a part of
any such contract with a school district... Every school district, its officers and
employees, and every person employed under contract by a school district shall
be subject to such regulations...”

The standards herein adopted shall be considered minimum. The writing of specifications
and the purchase of equipment may exceed the adopted minimum standards in safety
and quality. The standards are adopted to provide statewide minimum standards
consistent with safety and economy and to eliminate the manufacture of unsafe school
buses. 1t is believed that these standards are sufficiently flexible to permit opportunity for
the use of new inventions and improvements that will ensure greater efficiency and
safely.

This manual is divided info five sections: Section 1 — Generat Provisions, Section 2 —
School Bus Types, Section 3 - Bus Chassis Specifications, Section 4 — Bus Body
-Specifications and Section 5 — Specifications for Spedially Equipped School Buses.



SECTION 1 - GENERAL PROVISIONS

EFFECTIVE DATE

These specifications apply to school buses with a body tag "build date” later than
June 30, 2007,

SCOPE

The specifications contained herein shall apply to all school buses manufactured |
after the effective date and used to transport Missouri public school students to or
- from school or any place for educational purposes.

FEDERAL MOTOR VEHICLE SAFETY STANDARDS

All motor vehicles with a passenger capacity of more than 10, including the driver,
used to transport school students are required to meet the Federal Motor Vehicle
Safety Standards (FMVSS) school bus specifications.

All school buses shall be equipped as required by the minimum specifications
contained herein and as required by applicable FMVSS. In the event of a conflict
between the requirements of an applicable FMVSS as referred to in this section .
and the minimum specifications contained in this regulation, the requirements of
- the FMVSS shall control. '

USED SCHOOL BUSES

A used school bus purchased for use in Missouri by or for a public school district
shail meet ali of the legal requirements of the Missouri Revised Statutes for motor
vehicles, and it shall meet the Missouri Minimum Standards for School Buses that
were in effect on the date the vehicle was manufactured plus any changes made
on a refroactive basis.

CHANGES IN SPECIFICATIONS

Any part of these specifications may be changed at any time by addenda adopted
by the State Board of Education.

STUDY OF NEW EQUIPMENT

The Missouri Department of Elementary and Secondary Education retains authority
for the director of School Governance to authorize testing of new equipment on
school buses. A written request to test new equipment must be submitted to the
director of School Govemance for approval prior to the installation or use of the
new equipment. The request shall specify a period of time for the test not to exceed
one school year. After receiving a written request, the director of School
- Governance will analyze the need for the new equipment and the related safety

- issues involved and will issue a written decision within 15 working days to the
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individual making the request. Upon completion of the test, a written report by the
authorized tester shall be submitted to the director of School Governance for
anaiysis. If the equipment test provides additional safety for students, an
addendum to these standards may be issued by the Department.



SECTION 2 - SCHOOL BUS TYPES




SECTION 3 - BUS CHASSIS SPECIFICATIONS

AIR CLEANER
A Adryelement air deaner shall be provided.

B.  Alldiesel engine air filters shall include alatch-type restriction
indicator that retains the maximum restriction developed during
operation of the engine. The indicator should include a reset control
so that it can be retumed to zero when desired.

AXLES

The front and rear axle and suspension systems shall have a gross axie
weight rating (GAWR) at ground commensurate with the respective front
and rear weight loads of the bus loaded to its rated passenger capacity.

BRAKES (GENERAL)

A.

The chassis brake system shall conform to the provisions of FMVSS
No. 108, Hydraulic and Electric Brake Systems; No. 106, Brake

- Hoses; and No. 121, Air Brake Systems, as applicable.

Theanti-lockbrakesystem(ABS)providedinaocordanmwimFMVSS
No. 105, Hydraulic and Electric Brake Systems, or No. 121, Air Brake
Systems, shall provide wheel spead sensors for each front wheel and
for each wheel on at least one rear axle. The system shall provide anti-
lock braking performance for each wheel equipped with sensors
(four-channel system). _

All brake systems shall be designed to permit visual inspection of brake-
lining wear without the removal of any chassis component(s).

The brake lines, booster-assist lines and control cables shall be -
protected from excessive heat, vibration and corrosion. They shall be
installed in a manner that prevents chafing.

The parking-brake system for either air or hydraulic service brake
Systems may be of a power-assisted design. The power parking-
brake actuator should be a device located on the instrument panel
within reach of a seated a fifth-percentile female driver. As an option,

- the parking brake may be set by placing the automatic transmission

shift-control mechanism in the park position. o

The power-operated parking-brake system may be interlocked to
the engine key switch. Once the parking brake has been set and the
ignition switch has been turned to the off position, the parking brake



cannot be released until the key switch is turned back to the on
position.

BRAKES (HYDRAULIC)

Buses using a hydraulic-assist brake shall be equipped with audible and
visible warning signals, which provide a continuous waming to the driver
indicating a loss of fluid flow from the primary source or the failure of the
backup pump system.

BRAKES {AIR)

A

The air-pressure supply system shall include a desiccant-type air
dryer installed according to the manufacturer's recommendations.
The air-pressure storage-tank system may incorporate an automatic
drain valve.

The chassis manufacturer shall provide an accessory outlet for air-
operated systems installed by the body manufacturer. This outlet shall
include a pressure protection valve to prevent a loss of air pressure in
the setvice brake reservoir.

For air-brake systems, an air-pressure gauge capable of complying
with commercial driver’s license (CDL) pre-trip inspection
requirements shall be provided in the instrument panel.

Air-brake-equipped buses may be outfitted with a service-brake
interfock. If equipped with a service-brake interdock, the parking brake
cannot be released until the brake pedal is depressed.

Air-brake systems shall include a system for anh-conpoundmg ofthe
service brakes and parking brakes..

Air brakes shall have both visible and audible warning devices that
alert the driver when air pressure falls below the leve! at which
wamms are required under FMVSS No. 121, Air Brake Systems.

BUMPER (FRONT)

A

School buses shall be equipped with front bumpers. The front
bumper shall be fumished by the chassis manufacturer for alt school
bus types unless there is a specific alternate agreement between the
chassis manufacturer and body manufacturer.

The front bumpers on buses of Type A-2 (with a GVWAR greater than -
14,500 pounds), Type B, Type C and Type D shall be equivalent in
strength and durability to a pressed steel channel at least 3/16 of an
inch thick and not less than 8 inches wide {high). It shalt extend
beyond the forward-most part of the body, gtille, hood and fenders; and
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atshde)dendmﬂxeoumredgesofﬂ'lefendefsatmebwmerstop
line.

Type A buses with a GVWRof14500poundsorlessmaybe

- equipped with an OEM-supplied front bumper. The front bumper shall
- be of sufficient strength to permit being pushed by another vehicie on
a smooth surface with a 5 degree (8.7 percent) grade without
permanent distortion. The contact point on the front bumper is

intended to be between the frame rails with as wide a contact area as |

possible. If the front bumper is used for lifting, the contact points shalil

be under the bumper attachments to the frame rail brackets unless

the manufacturer specifies different lifting points in the owner's

- manual. Contact and lifting pressures should be applied :
simultaneously at both lifting points. '

Except for breakaway bumper ends, the front bumper shall be of
sufficient strength to permit pushing a vehicle of equal gross vehicle

weight, per Section B, without permanent distortion to the bumper,
chassis or body. .

Tow eyes or hooks shall be fumished and attached so that they do not
project beyond the front bumper. Tow eyes or hooks attached to the
chassis frame shall be furnished by the chassis manufacturer. This
instaliation shall be in accordance with the chassis manufacturer's
specifications. Tow eyes or hooks shall have an individual

rating of 13,500 pounds each and a combined rating of 27,000 pounds.
For pulling and lifling purposes, tow hooks are meant to be used
srmuﬁaneously For. pung, angularity apphed to the tow hooks will

Note: TypeAbus&sareeiaamptﬁomt!nsrequirementforﬂnntM
hooks or eyes due to built-in crush zones. Reartoweyesorhooks
- are addressed in Section 4, Towing Attachment Points.

Thebunpershaﬂbedesgnﬁermﬁomedsoﬂmﬁmtdeﬁomuhen
the bus is lifted by‘a chain passed .under the burnper (or through the

bumper if holes are provided for this purpase) and attached to both tow

eyes or hooks. For the purpose of meeting this specification, the bus
shall be empty and positioned on a level, hardswfaoa andbmhtmu
. eyesorhod(sshdtshareﬂ'leloadoquﬂy -

GERTIFIGATION

: Thechasssmmctumrsmmwmatuspmuctmtsthesms
- minimum standards on items not covered by the FMVSS certification
- requirements of 49 CFR, Part 567, by maiing a cevification statement to:
Director of School Governance, Missouri Department of Elementary and
SecondayEducahon P.O. Box 480, Jeﬁersoncny MO 65102,
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CLUTCH

A Clutch torque capacity shall be equal to or greater than the engine
forque output.

B. A starter interlock shall be installed to prevent actuation of the starter
if the clutch pedal is not depressed.

COLOR

A. The chassis, including the wheels and the frond bumper, shall be black:
The body, cow, hood and fenders shall be in National School Bus
Yellow (NSBY). The flat top surface of the hood may be nonreflective
black or NSBY. (See Appendices, School Bus Chassis and Body.)

B. If used, demountable rims may be silver, gray, white, yellow or black (as
received from the wheel manufacturer).

DRIVE SHAFT

The drive shaft shalf be protected by a metal guard (or guards) around the
circumference to reduce the possibility of the drive shaft whipping through the
floor or dropping to the ground if broken.

ELECTRICAL SYSTEM

A Battery

1.

The storage batteries shall have a minimum cold-cranking
capacity rating {(cold-cranking amps) equal to the cranking
curmrent required for 30 seconds at 0 degrees Fahrenheit, and

a minimum reserve capacity rating of 120 minutes at 25 amps. -
Higher capacities may be required depending upon optional
equipment and local environmental conditions.

Since all batteries are to be secured in a sliding tray in the
body, chassis manufacturers shall mount the battery
temporarily on the chassis frame, An exception is that van
conversion or cutaway front-section chassis may be secured in
accordance with the manufacturer's standard configuration. In
these cases, the final location of the battery and the appropriate
cable lengths shall be agreed upon mutually by the chassis
manufacturer and body manufacturer, However, in alt cases the
battery cable provided with the chassis shall have sufficient
length to allow some slack and shall be of a sufficient gauge to
carry the required amperage. '

7
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Altemator

1. All Type A-2 and Type B buses with a GVWWR of 15,000
pounds or less shall have minimum 130-amp altemators.

2. Type A-2 and Type B buses over 15,000 pounds GVWR and
all Type C and Type D buses shall be equipped with heavy- =
duty truck or bus-type alternators meeting SAE J180,
Electricet Charging Systems for Construction and Industrial
Machinery. These alternators shall have a minimum output
rating of 130 amps or higher and should produce a minimum
curent output of 50 percent of the rating at engine idle speed.

3. Buses equipped with electrically powered wheeichair lifts, air
conditioning or other accessories may be equipped with a
device that monitors the electrical-system voltage and
advances the engine idle speed when the voltage drops to, or
below, a preset level. '

4. A belt-driven altemator shall be capable of handling its rated
capacity with no detrimental effects on any other driven
components, (For estimating required altemnator capacity, see
School Bus Manufacturers Technical Council's publication,
“School Bus Technical Reference,” available at
hitp:/Mww.nasdpts.org.)

5. Adirectdrive altemator is permissible in lieu of a belt-driven
altemator.

Electrical Components
Materials ih all electrical components shall contain no mercury.
Wiring -

1. All wiring shall conform to the current applicable and
recommended practices of the Society of Automotive Engineers
(SAE). All wiring shall use color and at least one other method for
identification. The other method shall be either a number code
or name code, and each chassis shall be delivered with a
diagram that illustrates the wiring of the chassis.

2. The chassis manufacturer of an incomplete vehicle shall install
a readily accessible terminal strip or connector on the body
side of the cow, or in an accessible location in the engine
compartment of vehides designed without a cow. The strip or
connector shall contain the following terminals for the body
connections:
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a. Main 100-amp body circuit

b. Tail lamps

| c. Right-tumn signal

d. Left-tum signal

e. Stop lamps

f. Back-up lamps |

g. Instrument-panel I_anps {rheostat controlled by

headlamp switch)
E. Circuits
1. An appropriate identifying diagram (in color with a name or
number code) for all chassis electrical drcuits shall be provided
by the body manufacturer for distribution to the end user.
2. Wiring for the headlamp system must be separate from the
electronic-controlied body solenoid/module.
F. Daytime Running Lamps (DRL)
A DRL system shall be provided.
ENGINE FIRE EXTINGUISHER

The chassis manufacturer may provide an automatic fire-extinguisher
system in the engine compartment.

EXHAUST SYSTEM

A.

The exhaust pipe, muffler and tailpipe shail be outside the bus body
compartment and shall be attached to the chassis so that other chassis
components are not damaged.

The tailpipe shalt be constructed of a corrosion-resistant tubing
material at least equal in strength and durability to 16-gauge steel
tubing of equal diameter.

Chassis manufacturers shall furnish an exhaust system with a
tailpipe of sufficient iength to exit at the rear of the bus or at the left side
of the bus body no more than 18 inches forward of the front edge of the
rear wheelhouse opening. if designed to exit at the rear of the bus, the
tailpipe shalt extend atleast 5 inches beyond the end of the chassis:
frame. If designed to exit at the side of the bus, the tailpipe shall extend

9
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E.

atleast 48.5 inches (51.5 inches ifthe body is 102 inches wide) outboard
from the chassis centerline.

1. On Types C and D vehides, the taiipipe shall not exit beneath a
fuel fill or emergency-door exit.

2. Types A and B chassis may be furnished with the

manufacturer’s standard tailpipe configuration. (See also
Section 4, Tailpipe.)

The exhaust system on a chassis shall be adequately insulated
from the fuel system.

The muffler shall be constructed using corrosion-resistant material.

FENDERS (FRONT-TYPE C VEHICLES)

A

FRAME

The total spread of the outer edges of front fenders, measured at the
fender line, shall exceed the total spread of the front fires when the
front wheels are in a straight-ahead position.

The front fender shall be properly braced and shall not require
aftachment to any part of the body.

Frame length shall be established in accordance with the design
criteria for the complete vehidle.

Making holes in top or bottom flanges or side units of the frame and
welding to the frame shail not be permitted except as provided or
accepted by the chassis manufacturer.

The frame shall not be modified for the purpose of extending the
wheel base.

Any secondary manufacturer that modifies the original chassis
frame shall provide a warranty at least equal to the warranty offered
by the original equipment manufacturer (OEM). The secondary
manufacturer shall certify that the modification and other parts or
equipment affected by the modification shall be free from defects in

material and workmanship under the normal use and service intended
by the OEM. _ '
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FUEL SYSTEM

A

GOVERNOR

Fuel tank(s) having 2 minimum 30-gallon capacity shall be provided by
the chassis manufacturer. Each tank shall be filled from and vented to
the outside of the passenger compartment, and each fuel filler should
be placed in a location where accidental fuel spillage will not drip or
drain on any part of the exhaust system.

The fuel system shall comply with FMVSS No. 301, Fuel System
Integrity.

Fuel tank{s) may be mounted between the chassis frame rails or
outboard of the frame rails on either the left or right side of the vehidle.

The actual draw capacity of each fuel tank shall be a minimum of 83
percent of tank capacity.

Installation of alternative fuel systems, including fuel tanks and piping
from the tank to the engine, shall comply with all applicable fire codes in
effect on the date of manufacture of the bus.

Installation of liquefied petroleum gas (L.PG) tanks shalt comply with
National Fire Protection Association (NFPA) 58, Liquefied Petroleum
Gas Code.

Installation of compressed natural gas (CNG) containers shalt comply
with FMVSS No. 304, Compressed Natural Gas Fuel Container

Integrity.

The CNG fuel system shall comply with FMVSS No. 303, Fus/
System Integrity of Compressed Natural Gas Vehicles.

An electronic engine-speed limiter shall be provided and set to limit engine
speed, not to exceed the maximum revolutions per minute as recommended
by the engine manufacturer.

HEATING SYSTEM, PROVISION FOR

The chassis engine shall have plugged openings for the pumpose of supplying
hot water for the bus heating system. The openings shall be suitable for
attaching 3/4-inch pipe thread/hose connectors. The engine shall be
capable of supplying coolant at a temperature of at least 170 degrees
Fahrenheit at the engine coolant thermostat opening temperature. The
coolant flow rate shall be 50 pounds per minute at the return end of 30 feet
of automotive hot water heater hose with a 1-inch inside diameter. (See
SBMTC-001, Standard Code for Testing and Rating Automotive Bus Hot
Waler Heating and Ventilating Equipment.)

11
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HORN

The bus shall be equipped with a hom(s) of standard make capable of
producing a complex sound in bands of audio frequencies between 250 and
2,000 cycles per second and tested in accordance with SAE J377, Hom —
Forward Waming — Electric — Performance, Test, and Application.

INSTRUMENTS AND INSTRUMENT PANEL

A.  The chassis shall be equipped with the instruments and gauges listed
below: (Telitale waming lamps in lieu of gauges are not acceptable

except as noted)
1. Speedometer
2. Odometer — The odometer will give accrued mileage to seven

10.
11.

digits, including tenths of miles unless tenths of miles are
registered on a frip odometer. The odometer should be able to
be read without using a key.

Tachometer {(Note: For Types B, C and D buses, a tachometer
shali be instafled so as to be visible to the driver while he or she
is seated in a normal driving position.)

Voitmeter (Note: An ammeter with graduated charge and
discharge indicators is permitted in lieu of a voltmeter. When

- used, the ammeter wiring must be compatible with the current

flow of the system.)

Oilpressure gauge

Water-temperature gauge

Fuel gauge

Upper beam headlamp indicator

Brake air-pressure gauge (air brakes) brake indicator tamp
(vacuum’ydraulic brakes) or brake indicator Iamp
(hydraulichydratlic)

Turn-signal indicator

Glowsplug indicator lamp (where appropriate)

12
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OIL FILTER

All insl;mments shall be easily accessible for maintenance and repair.

The instruments and gauges shall be mounted on the instrument

panel so that each is clearly visible to the driver while he or she is
seated in a normal driving position.

Instruments and controls must be illuminated as required by FMVSS
No. 101, Controls and Displays.

Multi-function gauge (MFG)

1. Thedriver must be able to manually select any displayable
function of the gauge on an MFG whenever desired.

2. Whenever an out-of-imits condition that would be displayed on
one or more functions of an MFG occurs, the MFG controller
should automatically display this condition on the instrument
cluster. This should be in the form of an illuminated telitale
warning lamp, as well as having the MFG automatically display
the out-of-limits indications. If two or more functions displayed
on the MFG go out of limits simultaneously, then the MFG
should sequence automatically between those functions
continuously until the condition is corrected.

3. The use of an MFG does not relieve the need for audible

waming devices where required.

An oil fitter with a replaceable element shall be provided and connected by
flexible oil lines if it is not a built-in or an engine-mounted design. The oil filter
shall have a capacity in accordance with the engine manufacturers
recommendation.

OPENINGS

All openings in the floorboard or firewall between the chassis and the
passenger compartment (e.g., for gearshift selector and parking-brakes lever)
shall be sealed.

PASSENGER LOAD

A

Actual gross vehicle weight (GVW) is the sum of the chassis weight plus
the body weight, plus the driver's weight, plus total seated student
weight. For the purposes of calculation, the driver's weight is 150
pounds and the student weight is 120 pounds per student.

The actual GV shall not exceed the chassis manufacturers GWWR
for the chassis, nor shali the actual weight carried on any axie

13
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exceed the chassis manufacturer's Gross Axle Weight Rating
(GAWR).

RETARDER SYSTEM (OPTIONAL EQUIPMENT)

If used, a retarder system shall limit the speed of a fully loaded school bus to
19.0 mph on a 7 percent grade for 3.6 miles.

ROAD SPEED CONTROL

When it is desired to accurately control vehicle maximum speed, a vehicle
speed limiter may be utilized.

SHOCK ABSORBERS

The bus shall be equipped with double-action shock absorbers that are
compatible with the manufacturer’s rated axle capacity at each wheel location.:

STEERING GEAR

A The steering gear shall be approved by the chassis manufacturer
and shall be designed to ensure safe and accurate performance when
the vehicle is operated with a maximum load and at maximum speed.

B. If external adjustments are required, the steering mechanism shall be
accessible to make such adjustments. -

C. Changes shall not be fnade to the steering apparatus that are not
approved by the chassis manufacturer.

D. There shall be a clearance of at least 2 inches between the steering
wheel and the cowl, instrument panel, windshield or any other surface.

E. Power steering is required and shall be of the integral type with integral
valves.

F. The steering system shall be designed to provide a means for
lubrication of all wear-points that are not permanently lubricated.

SUSPENSION SYSTEMS

A The capacity of springs or suspension assemblies shall be
commensurate with the chassis manufacturer's GVWR.

B. Rear-leaf springs shall be of a progressive rate or multi-stage design.
Frontleaf springs shall have a stationary eye at one end and shall be
protected by a wrapped leaf in addition to the main ieaf.

14



THROTTLE

The force required to operate the throttle shall not exceed 16 pounds
throughout the full range of accelerator pedal fravel.

-TIRES AND RIMS

A Rims and tires of the proper size and load rating commensurate with
- the chassis manufacturer's GWWR shall be provided. The use of muiti-
piece rims and/or tube-type tires shall not be permitted on any school
bus with a “build date” after June 30, 1997.

B. DualréartiresshallbeprovidedonTypeA—Z,TypeB,TypecandType
D school buses. .

C.  Adltires on a vehicie shall be of the same size, and the load range of the
tires shall meet or exceed the GVWR as required by FMVSS No.
120, Tire Selection and Rims for Vehicles other than Passenger Car.

D. if the vehicle is equipped with a spare-tire and rim assembly, it shall
be the same size as what is mounted on the vehicle.

E. If a tire carrier is required, it shall be suitably mounted in an
accessible location outside of the passenger compartment.

TRANSMISSION

A.  Automatic transmissions shall have no fewer than thrée forward
speeds and one reverse speed. Mechanical shift selectors shall
provide a detent between each gear position when the gear-selector
quadrant and shift selector are not steering-column mounted.

B. In manual transmissions, second gear and higher shallbe
synchronized except when incompatible with engine power. A
minimum of three forward speeds and one reverse speed shall be
provided. .

C. An electronic control, or similar device, may be instalied to ensure
that automatic transmissions cannot accidentally be moved out of
the “neutral” or “park” gear position while the driver is not seated in
the driver's seat.

TURNING RADIUS
A.  Achassis with a wheelbase of 264 inches or less shall have a right-and

left tuming radius of not more than 42.5 feet curb-to-curb
measurement. '
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B.  Achassis with a wheelbase of 265 inches or more shall have a right

and left turning radius of not more than 44.5 feet curb-to-curb
measurement.

UNDERCOATING

The chassis manufacturers, or their agents shall coat the undersides of steel
or metallic-constructed front fenders with a rust-proofing compound, for
which the compound manufacturer has issued a notarized certification of
compliance to the chassis builder that the compound meets or exceeds all
performance and qualitative requirements of paragraph 3.4 of Federal
Specification TT-C-520B, Coathompound Bituminous, Solent Type,
Underbody, using modified tests.
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SECTION 4 - BUS BODY SPECIFICATIONS
AISLE

A All emergency-exit doors shall be accessible by 12-inch minimum aisles.
The aisles shall be unobstructed at all times by any type of barrier, seat,
wheelchair or tiedown unless a flip seat is installed and occupied. The
track of a track-seating system is exempt from this requiremnent. A fiip
seat in the unoccupied (up) position shall not obstruct the 12-inch
minimum aisle to any side emergency-exit door.

B. The seat backs shall be slanted sufficiently to give aisle dearance of 15
inches at the tops of seat backs. .

BACK-UP WARNING ALARM

An automatic audible alarm shall be installed behind the rear axle and shall
comply with the published Backup Alarm Standards (SAE J994b) by providing
a minimum of 112 dBA,; or it shall have a variable volume feature that allows
the alarm to vary from 87 di3A to 112 dBA, staying at least 5 dBA above the
ambient noise level.

BATTERY
A The battery is to be furnished by the chassis manufacturer.

B. When the battery is mounted as described in Section 3, the body
manufacturer shalt securely attach the battery on a slide-out or swing-
out tray in a dosed, vented compartment in the body skirt so that the
battery is accessible for convenient servicing from the outside. The
battery-compariment door or cover shall be hinged at the front or top
and shall be secured by an adequate and conveniently operated latch
or other type fastener. Battery cables installed by the body manufacturer
shall meet chassis manufacturer and SAE requirements. Battery cables
shall be of sufficient length to allow the battery tray to fully extend. The
battery compartment is required on all diesel buses.

C. Buses may be equipped with battery shut-off swifches. The switch is to
be placed in a {ocation not readily accessibie to the driver or
passengers. '

BUMPER, FRONT

If the chassis manufacturer does not provide a bumper on a Type D school
bus, the bumper shall be provided by the body manufacturer. The bumper shall
confonntoﬂ\especiﬁcaﬁmsdescﬁbed in Section 3.-
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BUHPER,REAR

A ThebunpersonTypeAdbusesshdbeammnmmomed\es\Mde
(high). Bumpers on Types A-2, B, C and D buses shall be a minimum of
9 and 1/2 inches wide (high). The burmpers shall be of a sufficient '
strength to permit being pushed by ancther vehicle of similar size and
being lifted by the bumper without permanent distortion.

B. The bumper shall wrap around the back comers of the bus. It shall
extend forward at least 12 inches as measured from the rear-most point of
the body at the floor line, and it shall be mounted flush with the sides of the
body or protected with an end panel.

C.  The bumper shall be attached to the chassis frame in such a manner that
: it may be removed. The bumper shall be braced to resist deformation
resutting from impact to the rear or the side. It shall be designed to

discourage the hitching of rides by individuals.
D.  The bumper shall extend at least 1 inch beyend the rear-most part of the
body surface as measuned at the floor line.

E.  Thebotiom of the rear bumper shall not be more than 30 inches above
ground level.
CERING
(See Section 4, Insuiation and Interior)

The body manufacturer shall, upon the request of the Missouri Department
of Elementary and Secondary Education, certify that its produict meets the
state's minimum standards on items that are not covered by the FMVSS
certification requirements of 49 CFR, Part 567, Cert#ir:atmn

CHAINS, TIRE
(See Section 4, Wheelhousing)
'CHLLD SAFETY ALARM (OPTIONAL)
~ An audible warning alarm or announcement system may be located near
the right front corner of the bus and incorporated into the warning-light
system to sound as the stop arms and crossing gate open and close. If

instatled, the system shall be wired to atlow red flasher lights to continue
fiashing until the alarm completes its cycle.

18
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COLOR

The school bus body shall be painted National Schoot Bus Yellow
(NSBY). (See Appendices, Schoal Bus Chassis and Body.)

The bodYexterior painttrim shall be black.
Except for the vertical portion of the front and rear roof caps, the roof of

the bus may be painted white, (See an illustration in Appendices, School
Bus Chassis and Body - Placement of Retroreflective Markings.)

B.

Side Intrusion Test: The bus body shall be constructed to withstand an
intrusion force equal to the curb weight of the vehicle or 20,000 pounds,
whichever is less. Each vehicle shall be capable of meeting this
requirement when tested in accordance with the procedures set forth
below.

The complete body structure, orarepresentahveseven—body—sechon
mock-up with seats installed, shalf be load-tested at a location 24 + 2
inches above the floor fine, with a maximum 16-inch diameter cylinder,
48 inches fong, mounted in a horizontal plane.

Theqrndershanbepiaoedasdoseasspmmmmenwpdntofme
tested structure, spanning two internal vertical structural members. The
cyllrxdershﬁbestahcdlybadedhomereqtmedmofwrbwelgtRor
20,000 pounds, whichever is less, in a horizontal plane with the load
applied from the exterior toward the interior of the test structure. When
the minimum load has been applied, the penetration of the loading
cylinder into the passenger compartment shall not excead 10 inches
from the original point of contact. There can be no.separation of lapped -
panels or construction joints. Punctures; tears or breaks in the external
panelsareacmptmlebutarendpemmedonanyad]acemm
panel.

Body companies shalt cerﬁfywnpﬁancamhhsinttwm requiremem
and shall include test results as requested.

Construcﬁonshdl_beremomblydm'oofandwatelﬁgm.

CROSSING CONTROL ARM

A

Every schoo! bus that has a gross vehicle welight rating of more

~ than ten thousand pounds, has the engine mounted entirely in front

of the windshield, has the entrance door behind the front wheels

- and is used for the transportation of children in the public school

system, shall be equipped with a crossing control arm. The crossmg' '
control arm, when activated, shall extend a minimum of 5 feet, 6
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inches from the face of the front bumper. The crossing control arm |

shall be attached to the right side of the front bumper and shait be -

activated by the same controls that activate the mechanical and -
A . elecMaalsrgnalingdewmappmwdhymeStateBoardof g
e B andrearthatmdacatesad:w@ﬁontoshp Nlcroasingeontrolm
mstaliedasopaonaleqmpmentonothertwe&ofsdmmmmust -
conplymmmespeqﬁmgmanﬁmqwmofmmm I

S s - B. . The crossing control arm, when opened; shaﬂaxtend in alme S
) o pardielmhhebcdysidemdshﬂbﬁpmﬂmdonalmemmm
right side whesels. - ST '

1
£

.G Aﬂommonmofmemw;&dammwomnechonsshaﬂ,'_

D 'The crossmg con-trol am shall mcorporate system oonnectors
(electrical, vacuum or air) at the gate and shall be eassly mmovable
to allow for towing of the bus. - ' '

E. The crossing contro! arm shall meet or exceed SAE J1133. -

F. The crossing controt arm shall beconsmmedofnonoorrosweor '
P nonferrous material ortreatedmaﬁoordmmmebodysheet
S - metal specification. (SeeSechon4 Metal Treatment.)

G. -Thereshallbemshaipedgesorprqemmateoutdﬁause
hazard ermjutytos’tudems

- N . H. Thocmssmoonh‘darmshaﬂexﬁmdsnmdtanewslymmmestop a
S ' -anmbymansofmempamaonttoh '_ _ '

L 'Mautomatccmcydmgmtamzptsmtchahou!dbemshihdfor
- temporarydasabﬁngafﬂmcrossmmnkolm

: S A -DeﬁMngmddefoggmgequpanWaaMﬂowof
L ' heated air onto the windehield, the window to the et of the driverand - -
N ' the glass in the viewing area directly to the righit of the driver in order to
eliminate frost, fog and snow. fExmpﬁon:Thereqtummsofthts
o sﬂﬁwﬁ&nﬁwﬂybheﬁaﬂ%dd&ﬂamm
© windows.) : _

R ) | mmmmmw&mw mmnm
Fe Defrosting Systems Tast Procedurs and Performance
-Req:mments—Tmcks Buses, andﬂum:fpose Vehx:!es.




e
i
j

P

SRS -

B mmm&ﬂm&nmﬁmm

mﬂmmanndmmmwdmgsm
Portableheatarsshdl notbeused

m&ﬁmmmmmmdwsmmmm
d&slgmdtoaﬂ‘ordeasyrelmemdpmwdeaposm\elatm:udevm

on manual operating doors that prevent accidental opening, When a
hand lever is used, no part shall come together that could shearor -

crush fingers.. Manual dodr confrals shall ot require more than 25
poundsdforcemoperabatanypanthwghoutmemmeof

| operation, astestedonaﬂ-mrﬂgmdeboﬁmhﬂlanddovam

mmmmmmmmmmmmmm
andwm\mdlrectwewofﬂaednver _

TheenhanwdoorMhaveammnanmﬂopmngof%
tnchesandanumnmvemcalopemngofeam

Theentrancedwshallbe-aspht—type-door@dshdtopéﬁmﬂard

Alierdranoe—doorglassshallbeq:prwedsﬂygass The bottom of
eadﬂmerglasspanetshdbenotnmmanwmm&em
surface of the bottom step. The top of each tmpergasspenelshallbe
notmemanamdmsmmemofmedmr '

Wdoslrgedgesmmtranoedeusmmeqmpedwm
material,

-A&doaopemngsshaﬂbeeqmppedwtﬂ\paddmatﬂumedge

Padding shafl be at least 3 inches wide and 1 mm andltshail
exteadﬂmeﬁilwrdmdfmedooropemng .

| On power-operated entrance.doors, meemergmcymleasevdve

wﬁﬂxordewcetocﬁeasaﬂmeentmnoedw%beﬂmdabawof o
toﬁwmadlateleﬁoriﬂmsdmenglﬁd&leemamedmrandm
bedmdylabeled
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EHERGENBYEXITS

A Anymstﬂedemgmcymwallcwplymmdeugnand o
- performance requirements of FMVSS No. 217, Bus EnmrgancyExds
and Window Retention and Release, applicable to that type of exit
ragm‘de&ofmﬁmm:smqufedbyFWSSNo 217.

B. En'ergencywmdowmnts

1.

ﬂerearemrgencymndmshaﬂhavealﬁhng—asssstmce -
dewoethahmllaldmltﬂmgandholding it open.

- Side emergency-exit windows, when instalied, may be vertically

hinged on the forward side of the window. No side emergency-
emtmndowwlllbelocatad&oveastopann

- C. Emergency door reqmrements

1.

Thetpperporhmufﬂmeemmgencyﬂoorst@be&qu;ppedmﬁ
approved safety glazing, the exposed area of which shall be at

least 400 square inches. The lower portion of the rear emergency
door on Types A-2, B, C and D vehides shalf be equipped witha -

mmmmofSﬁOsquaremdresofappmvedsafetyglazzng

There shall be no steps leading to an emergency door except on
Types C and D all-wheel-drive buses.

Padding shall be affixed to the top edge of each emergency-door

- opening. Padding shall be at least 3 inches wide and 1 inch thick

and Mthefmﬂlwidhofhédqomperﬁng. .

There shall be no cbstruction higher than 1/4 inch across the
bottom of any emergency-door opening.

The words “EMERGENCY DOOR” in'letters at least 2 inches
high shall be placed at the top of or directly above the
emergency door, or on the door in the metal panel above the
top glass, both inside and outside the bus,

A lock may be placed on the emergency door only if the |
engine starting and operating system will not function if the
emergency door is locked from either inside or outside the
bus. :

in addition to the audible warmning required on emergency
doors by FMVSS 217, additional emergency exits shall also

 be equipped WIth awdible wammg devices.
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Emergency—eﬁtmquirementa:Théuseofthefoﬂmwinghblesisto
determine the required number and types of emergency exits to comply
with this specification based on the bus manufacturer's equipped
seating capacity.
1. Use Table 1if the bus contains a rear emergency door.
2. Use Table 2 if the bus contains a rear pushout emergency
window and a left side emergency door, as required by FMVSS
No. 217 for school buses without a rear emergency door.
3. When using either Table 1 or Table 2:
a. Enter the Table at the appropriate capacity and select the
desired row from the options for that capacity.

b. A school bus will meet the requirements of this
specification and the requirements of FMVSS 217 if the
bus contains the types and quantities ofemergency exits
listed on the selected row. ' '



TABLE 1

BUSES WITH REAR EMERGENCY DOOR

n._!.:m eps ™1y

| EaEm IS .

SMOPUIM 3T

iow3 epig -

.

{All Front Engine Buses) -

TABLE 2

' BUSES WITH REAR PUSHOUT WINDOW

SMOPUIAA XS

‘Browz opig N

100a3x3 |
Buouwsz opis 1 |

SMOPUIM 3x3

‘Bagwiz op1s 1

35| womiioon |

Kjdedey peddinbz 1% .

S JaImORInURH

- {All RaarEnnineBuses)

Ag suopsuiquIoD

Ryjoedes
siqeyeAy




EMERGENCY EQUIPMENT
A.  Fire extinguisher

1. The bus shall be equipped with-at least one UL-approved _
P \ ~ -pressurized dry chemical fire extinguisher. The extinguisher shall
B : be secured in a mounted bracket, located in the driver's '
C | | compartment and readily accessible to the driver and
A passengers. A pressure gauge shall be mounted on the
e ' extinguisher and shall be easily read without moving the
o ' e)dmgunsherﬂ'cmntsnnumedposihon

2. The fire extinguisher shali have a rating of 2-A:10-BC or greater.
The operating mechanism shall be secured with a type of seal
ﬂlatmnnmnteﬁerewmmemeofmmemm

B. Fnst-ald kit

1. The bus shalt have a removable, moisture-proof and dustproof
first-aid kit in an accessible place in the driver's compartment. it
shallbenmntedmdﬂerﬁﬁedasaﬁst—mdldtThelocaﬁonfor
the first-aid kit shall be marked.

2 Suggeswdmindude: |

2 — 1inchby 2 and 1/2 yards of adhesive tape rolls
24 — sterile gauze pads, 3 inches by 3inches
100 — 3/4-inch by 3-inches adhesive bandages:
8 — 2-inch bandage compress
10 — 3-inch bandage compress
2 — 2-inch by 6-feet sterile gauze roller bandages
2 — nonrsterile tiangular bandages, minimum 39-by-35-by-
P 54 _
' 3 — sterile gauze pads 36 inches by 36 inches
FL 1 — rounded-end scissors -
1 — pair of medical examination gloves
1 — mouth-to-mouth airway

C.  Bodyfluid deanup kit |
1. Eachbus shall have a rerhovable and moisture-proof body fluid

cleanup kit accessible to the driver. It shall be mounted and
identified as a body fkid deanup kit
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2 Suggested contents include:

— 2 ounces infectious: Ilqwds spﬂl—control powder

-~ odormask

— pair latex gloves

— antiseptic wipes

-~ paper crepe towels

— plastic scraper

— plastic disposat bag with scoop and tie

— other OSHA-required bloodbome pathogen protection,
such as a protection gown and cap, goggles, red
biohazard bags with ties or a special decal (red with
black print) _

1 — printed instructions for use of kit contents

JEE N W ) LG N N G e

Warning devices

Each school bus shali contain at least three letromﬂecuven'iangleroad-
waming devices that meet the requirements of FMVSS No. 125, -
Warning Devices. Theyshdlbemunhed in an accessible place.

Any piece of emergency equipment may be mounted in an enclosed
compartment, provided the compartment is labeled with letiers not less
than 1 inch tall that identify each piece of equipment contained therein.

FIRE SUPPRESSION SYSTEMS (OPTIONAL)

Fire suppression system nozzes shall be located mtheergme compartment, -
under the bus, in the electrical panei or under the dash. They shall not be

located in the passenger compartment. The system must include a lamp or
buzzer to alert the driver when the system has been activated.

" FLOORS

A

The floor in the under-seat area, mdudmgﬂ\etopsofwheelhwsmg,
dnveu‘scormartmentmdtoeboam shall be covered with an elastomer
floor covering having a minimum overall-thickness of 1/8 inch and a- -
calautated bum rate of 0.1 or less, using the test methods, procedures
and formulas listed in FMVSS No. 302, Flammability of Interior
Materials. Thednver‘samaandtoeboarda:eamaﬂTypeAbmes

‘may be manufacturer’s standard flooring and floor covering.

ﬁaeﬂdoreovemgmtheassleaéhﬂb&aﬁbedordﬁnrmedpaﬁan

elastomer and shall have a calculated burmi rate of 0.1 or less using the

test methods, procedures and formulas listed in FMVSS No. 302.
Mnmmmoverallﬂndqmsshdlbeaﬁemmmaﬂwedfrommetopsof
ribs.
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C.  The floor covering must be permanently bonded to the floor and must
not crack when subjected to sudden changes in temperature. Bonding
or adhesive material shall be waterproof and shaii be a type
recommended by the manufaciurer ofiloor—covmng material. All seams
shallbesealedwithwaw'proofsealer o _

D. On Types B, C and D buses, ailush—nnunted scmw-downplateﬂwatcs-
secured and sealed shall be provided to siccess the fuel-tank sending
unit and/or fuel pump. This plate shall-not be installed under flooring

HANDRAILS

Atleastonehandraﬂshaﬂbemtalled Thehmdmi(s)shaﬂasmstpassengas _

during entry or exit and shall be designed to prevent entanglement, as ;

-evidenced bymepassmg ofﬂieNHTSAstring-md-m.lttest

HEATING AND AIR CONDITIONING SYSTEMS

A.  Heating System

1. The heater shall be hot water andior combustion type.

4 o 2. Ifonlyone'-heateris used, it shafl be fresh-air or combination

3. Ifmorethanoneheatensused Mheatersmaybe
recirculatior air type.

4.  The heating sys&mshﬂ be capable of maintaining bus interior
terrperah:resasapedﬁedmte&tp?rqeedumSAEJZZ%.

5. Auxiliary fuel-fired heating systems are permitied, provided they

comply with the following:
a. Theamdnasymsysmmnuueeﬁnsamtypeaf
- 'ﬁ:elasspeaﬁedforﬂ'neveh;desengme

b. Theheater(s)mybedim&.-hda:r—typeormybe
connected to the engine coolant system. .

. ~ engine coolant system, may be used to preheatthe
engmeMantm*preheatandaddsupplamntaryheatto '
the heafing system.
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10.

1,

d.  Auxiliary heating systems must be installed pursuant to
the manufacturer’s recommendations and shall not direct
exhaust in such a manner that will endanger bus
passengers.

e. Aﬁoonbushonheaﬂsshallbemcorrpﬁaneemm
currentFedemlMdorCamerSaPetyRegmatmns

f. The awﬁiary-heatng_-swmm shall require low voitage.

g.  Awdiary heating systems shall comply with FMVSS No,
301, Fuel System Infegriy; all other applicable FMVSS
regulations; and SAE test procedures.

Alt forced-air heaters installed by body manufacturers shall bear
a name plate that indicates the heater rating in accordance with

- SBMTC-001, Staridard Code for Testing and Rating Automotive

Bus Hot Water Heating and Ventilating Equipment. The plate
shall be affixed by the heater manufacturer and shall constitute
certification that the heater performanca is as shown on the |
plate.

Heater hoses shail be adequately supported to guard against
excessive wear due to vibration. The hoses shalt not dangle or
rub against the chassis or any shatp edges and shall not

interfere with or restrict the operation of any engine function.
Heater hoses shall conform to SAE J20c, Coolant System
Hoses. Heater lines on the interior of the bus shalt be shielded to
preventscaldmgofthedﬁverorpassmgers

) Eachhot-.watersystemmstﬂed by a body manufacturer shall -

include one shut-off valve in the pressure line and one shut-off

valve in the return line, with both valves at the engine in an

accessible location. (On Types A and B buses, the valves may
be installed in another accessible location.)

Each hot-water heating system shall be equipped with a device
instalied in the hot-water pressure line that regulates water fiow
to all heaters, The device shall be located far convenient

'oper_ahonbyﬂledmerwhde he or she is seated.

Accessible bleeder vaives for removing air from the heater shalt
bemshlbdmanappmpnateplacemmemﬂnhnesofabody-
company installed heater. .

Access panels shall be provided to make heater motors, cores

and fans readily accessible for service. An exterior access panel

tothednvel‘shealermybeprmnded
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- Air Conditioning (Optional)

Thefolio\mngspeuﬁcanonsareapplmbletoalltypesofsd\odbum
that may be equipped with air conditioning. This section is divided into
two parts. Part 1 covers performance specifications, andpanzoovers
other requirements applicable to afl buses. '

1.

Performance specifications

The installed air-conditioning systemshould coot the interior of
the bus from 100 degrees to 80 degrees Fahrenheit, measured

~ atthree points {minimum) located 4 feet above the floor on the

longitudinal centerline of the bus. The three required points shall
be: (1) near the driver’s location, (2) at the longitudinal midpoint
of the body, and (3) 2feetiomard from the emergency door; or,

for Type D rear-engine buses, 2ﬁeetforwardfromtheendofthe |
aisle.

The test conditions underw_lrﬁmmeabovepetformanoe must be
achleved shall consist of (1) placing the bus in a room (such as a
paint booth) where ambient temperature can be maintained at
100 degrees Fahrenheit; (2) heat-soaking the bus at 100 degrees
Fahrenheit with windows open for at least one hour; and (3)

_ closmg windows, turning on the air conditioner with the engine

runing at the chassis manufacturer's recommended fow idle
speed, and cooling the interior of the bus to 80 degrees
Fahrenheit or lower within 30 minutes while mairtaining an
outside temperature of 100 degrees Fahrenheit.

Altemately and at the user’s discretion, this test may be
performed under actual summer conditions, which consist of
temperatures above 85 degrees Fahrenheit, humidity above 50
percent with normal sun loading of the bus and the engine
running at the engine manufacturer's recommended low idie
speed. After a minimum one hour of heat-soaking, the system
shall be tumed on and must provide a minimum of a 20 degree
temperature drop in the 30 minute time limit.

The manufacturer shall provide facilities for the user or user's
representative to confirm that a pilot model of each bus design

Other requirements

a. Evaporatorcases lines and ducting (as equipped) shall
be designed in such a manner that al condensation is
effectively drained to the exterior of the bus below the
floor level under all conditions of vehide movement and
without feakage on any interior portion of the bus.
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b. Evapuatorsanddumﬂgsysbrmshﬂbedwgnedand

' instalied to be free of projections or sharp edges.
Ductwork shall be installed so that exposed edges face -

the front of the bus and do not present sharp edges.

c. On school buses equipped with Type-2 seatbelts having
- anchorages above the windows, the evaporator and
ducting (if used) shall be placed at a height sufficient so as
mnotobsm:etocamant-mmmanmaageamls
deamrnceshdlbepmdedalmgmeemfelengmofﬂw
-pasaengerareaonboﬂ\adasofmebm interior.

d. Thebodynmybeequwmmsulaton - indluding
sidewalls, roof, firewall, rear, inside body bows, and

plymodorco:mosmﬂou'msuahon tomdtmememal
transfer.

e. Al glass (windshield, mmdamrgemydoom side
and rear windows) may be equipped with the maximum
integral tinting. allowed by federal, state or ANSI
standards for the respective locations. Windows at the
rear of the driver's compartment, if tinted, shall have
approximately 28 percent ight transmission;

f. Electrical-generating capacity shall be provided to -
ammdateﬂmeaddmmddemmndmnpm
bymeatr-commonmgsysm

g. Roofs may be painted white to aid in heat dissipation.
(See Appendices, School Bus Chassis and Body.)

h. Air intake for any evaporator assembly, except for a front
evaporator of Type A-1, shail be equipped with-
replaceable air filter(s) that are accessible without
disassembiing the evaporator case.

HINGES

All exterior metal door hinges shall be designed to allow for lubrication to be
channeled at the center 75 percent of each hinge loop without disassembly
uniess the hinges are constructed of stainless steel, brass or non-metatlic hinge
pins, oranoherdesugnmatpreventscomslon
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IDENTIFICATION

A.  The body shall bear the words “SCHOOL BUS” in black letters at
least 8 inches high on both the front and rear of the body or on
signs attached thereto. Lettering shall be placed as high as possible
without impairment of its visibility. Letters shall conform to Series B
of Standard Alphabets for Highway Signs. "SCHOOL BUS" shall
have a refiective background, or it may be iliuminated by
backlighting.

B. Required leftering and numbering shall indude:

1. The bus identification number shall be displayed on the
sides, the rear and the front.

2. Each bus shall have lettered on the rear in plain and distinct
black letters “STATE LAW - STOP —While Bus is Loading
and Unloading.” The letters in the words “STATE LAW ~
STOP” shall not be less than 5 inches in height, and letters in
the words “While Bus is Loading and Unloading” shall not be
less than 3 inches in height.

3. On each side of a district-owned bus, the school district
name shall be displayed in black letters not less than 3
inches in height with a stroke of not less than 3/8 inch wide. i
such lettering is placed on the sides of contracted vehidles,
the lettering shall be black. .

4, Privately-owned school buses shall display, on each side in a
conspicuous location, the name and address of the owner in
black letters at least 2 inches in height with a stroke of not
less than 1/4 inch in width.

C. Other lettering, numbering or symbols that may be displayed on the
exterior of the bus shall be limited to:

1. The bus identification number on the top of the bus (in
addition to required numbering on the sides, rear and front)

2. The battery location as identified by the word “BATTERY” or
“BATTERIES" on the battery-compartment door in 2 inch
lettering

3. Symbols or letters, not to exceed 64 square inches of total
display near the entrance door, that give information for the
identification of the bus or route served

4. Manufacturer, dealer or school identification or logos
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D.

5. Symbois identifying the bus as being equipped for or
transporting students with special needs (See Section 5)

6. The identification of fuel type in 2-inch lettering adjacent to the

fuel-filler opening.

7. Lettering or signs indicating “No trespassing” as located on
the inside of the bus. -

Signs or stickers on the rear of the bus not relating to school bus
flashing signal lamps, railroad-stop procedures or other similar
safety messages are prohibited. '

INSIDE HEIGHT

The inside body height shall be 72 inches or more as measured metal to metal
at any point on the tongitudinal centerline from the front vertical bow to the rear
vertical bow. The inside body height of Type A-1 buses shall be 62 inches or

more.

INSULATION

A

INTERIOR

Ceilings and walls shall be insulated with fire-resistant, UL-approved
thermal insulation with a minimum R-value of 5.5. Insulation shall be
installed so as to prevent sagging.

If floor insulation is required, it shall be 5-ply softwood plywood of a
nominal 5/8 inch thickness, and it shall be equal to or exceed properties
of the exterior-type C-D Grade as specified in the standard issued by
U.S. Department of Commerce. When plywood is used, all exposed
edges shall be sealed. Type A-1 buses may be equipped with nominal
1/2-inch thick plywood or an equivalent material meeting the above
requirements. Equivalent material may be used to replace plywood,
provided it has an equal or greater insulation R-value, sound
abatement, and deterioration-resistant and moisture-resistant
properties.

The interior of the bus shall be free from all unnecessary projections,
including luggage racks and attendant handrails, to minimize the
potential for injury. This specification requires inner lining on ceifings and
walls. if the celling is constructed with lap joints, the forward panel shall
be lapped by the rear panet and exposed edges shall be beaded,
hemmed, flanged or otherwise treated to minimize sharp edges. Buses
may be equipped with a storage compartment for tools, tire chains and
tow chains. (See Section 3, Storage Compartment.) :

Interior overhead-storage compartments may be provided if they:
32
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1. Meetﬂ\ehead—pmtechonrequlmnmofFMVSSNo 222,
School Bus Passenger Seating and Crash Protection, where
applicable

2, Are completely enclosed and equipped with a latching door —
both door and latch must be able to withstand a pushing force of
- 50 pounds when applied to the inside center of the door

3.  Have all comers and edges be rounded with a minimum radius
of 1inch or be a padded equivalent to door-header padding

4. Are attached fo the bus sufficiently to withstand a force equal to
20 times the maximum rated capacity of the compartment

5. Have no protrusions greater than 1/4 inch.

The driver's area forward to the foremost padded barriers will permit the

mounting of safety equipment and vehicle-operation equipment.

Every school bus shall be constructed so thatthe noise level atthe
occupant nearest to the primary vehicle-noise source shalt not exceed
85 dBA when tested according to the procedure described in
Appendices, School Bus Chassis and Body.

LAMPS AND SIGNALS

A.

Interior lamps that illuminate the aisle and stepwell shall be provided.
The stepwell lamp shall be Hluminated by an entrance-door-operated
switch that illuminates onty when the headiamps and dearance lamps
are on and the entrance door is open.

Body instrument-panel lamps may be controlled by an independent
rheostat switch, or they may be controlled by the rheostat that operates

“the gauge lighting.

School bus alternately-fiashing signal Iamps shall be provided as
described below:

1. The bus shall be equipped with two red famps at the rear of the
vehicle and two red lamps at the front.

2. In addition to the four red lamps described above, four amber
lamps shall be installed so0 that one amber lamp is located near
each red signal lamp at the same level but doser to the vertical
centerline of the bus. The system of red and amber signal lamps
shall be wired so that amber lamps are energized manually. The
red lamps are automatically energized and amber lamps are
automatically de-energized when the stop-signal amms are
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extended or when the bus entrance door is opened. An amber
pilot lamp and a red pilot lamp shall be installed, adjacent to the
driver controls for the flashing signal lamp, to indicate to the
driver which lamp system is activated.

3. The area around the lenses of alternately-flashing signal
famps shall be black. Visors or hoods, black in color, with a
minimum depth of 4 inches may be provided. (See also
Appendices, School Bus Chassis and Body.)

4, Red lamps shall flash at any time the stop-signal arms are
extended.

5. All flashers for altemately-flashing red and amber signal lamps
shall be enclosed in the body at readily accessible locations.

D. Tum signal and stop#ail lamps

1. The bus body shall be equipped with amber rear tum-signal
lamps that are at least 7 inches in diameter or a minimum 38
square inches of illuminated area if a shape other than round.
The lamps shall meet the requirements of FMVSS No. 108,
Lamps, Reflective Devices, and Associated Equipment.
These signal lamps must be connected to the chassis hazard-
warning switch to cause the simultaneous flashing of tum-signal
lamps as a vehicular traffic hazard warming when needed. Turn-
signal lamps are to be placed as wide apart as is practical, and
their horizontal centerine shall be a maximum of 12 inches
below the rear window. Type A-1 conversion-vehicle lamps must
be at least 21 square inches in lens area and must be in the
manufacturer's standard color.

2, Buses shall be equipped with amber side-mounted turn-signal
lamps. The turn-signal lamp on the left side shall be mounted
rearward of the front stop-signal arm, and the tum-signal lamp on
the right side shall be mounted rearward of the entrance door.

3. If turn-signal lamps in addition to those supplied on the
chassis are provided (front of the body below the windshield,
or on top of the fender), they shall be connected to the turn-
signal system without the removal or disconnection of turn-
signal lamps supplied on the chassis.

4, Buses shall be equipped with four combination red stop/ail
lamps.

a. Two combination lamps with a minimum 7-inch
diameter, or a minimum 38 square inches of
illuminated area if a shape other than round, shall be
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mounted on the rear of the bus just inside of the turn-
signal lamps.

b. Two combination lamps with a minimum 4-inch
diameter, or a minimum of 12 square inches of
iluminated area if a shape other than round, shall be
placed on the rear of the body between the beltline
and the floor line. The rear license-plate lamp may be
combined with one lower tail lamp. Stop lamps shall
be activated by the service brakes and shall emit a
steady light when illuminated. Type A-1 buses with
bodies supplied by a chassis manufacturer may be
equipped with the manufacturer’s standard stop and
tail lamps.

On a bus equipped with a monitor for the front and rear lamps, the
monitor shall be mounted in full view of the driver. If the full circuit
current passes through the monitor, each circuit shall be protected
against short circuit or intermittent shorts by a fuse circuit breaker or
electronic protection device.

An optional white-flashing strobe lamp may be instalfied on the roof of a
school bus at a location not to exceed 1/3 the body length forward from
the rear of the roof edge. The lamp shall have a single clear lens emitting
light 360 degrees around its vertical axis, and the lamp may not extend
above the roof more than the maximum legal height. A manual switch
and pilot lamp shall be included to indicate when the lamp is in operation.
The strobe lamp may be mounted on the roof in the area directly over
the restraining barrier on the driver's side. it may be wired to activate with
the amber alternately-flashing signal lamps, continuing through the full
loading or unloading cycle. It also may be equipped with an ovenide
switch to allow activation of the strobe for use in inclement weather.

The bus body shall be equipped with two white rear backup lamps that
are at least 4 inches in diameter or a minimum of 12 square inches of
iluminated area if a shape other than round. The lamps shalf meet the

requirements of FMVSS No. 108. If backup lamps are placed on the

same horizontal fine as the brake lamps and tum signal lamps, the
backuplarrpsshaﬂbetotl‘renrlsude '

* METAL TREATMENT

A

Alt metal, exneptfngh—gradestmﬁesss&eiaalmnum used in
construction of the bus body shall be zinc-coated, dmmnunma’edm

~ treated to prevent comrosion. This indludes but is not limited to ftems

such as structural members, mndeandou&idepanels,doorpaneis
and floor sills. ftems such as door handies, grab handles; interior
decomhveparlsmdcmermlorplatedm“exduded
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- MIRRORS

lnmmwmemmmmanmpmsmbepamdsm
be chemically cleaned, etched, eoatedwﬁhzmcptmph&andpnmed |
Mmemnmeaepoxywmmpantadlmm B

Wenp:wcrmgfathesereqmm parbcmarmnhonshallbe
given to lapped surfaces, welded connections of structiiral members, .
cut edges on punched or drilled hole @reas in sheet metal, dosed orbox -
sections, unvented or undrained areas, andwfawas@aobdto B

abmondwxgwﬂdeoperaﬂen

Asmmmeabmmmhmbmm sarml&of :
fnaterials and sections used in the construction of the bus body shall not
iosemhanwpemntofmammtbywwmensmmdtoa :
1000-mursdt-mytestaaprowdadiormﬂ1elawctre\nmonofm k

Standard-B-117.

ThemmgassmstﬂbemMMﬂrmad andit

‘shall-have rounded comers and protected edges. Mimors shall he 8

mbﬂsmd\esmmmmbrTypeAmandbesmbyw '_

| 'mdmmmmmfaTwesCandDbuses

Eachsdwelbusshﬂbeemnppodm\emmrmmnmme

“requirements of FMVSS No. 111, Rearview Mirrors. The right side

reammmmrshﬁnotbeo&cumdbymyumipedporﬁonofme
wirkishield. Mmslﬂbeeasﬂywwshdbengﬂyblmed
0 as to raduce vibration.

.Heanadenemalmmmybeussd

Remote—cantmnedexnsnaimamewmmmybeuead

memmmmmmmswbyumm

. Except where chassis components interfere; the bus body shall be

attached fo the chassis frarne at each main floor il in such a-manner so

' mwmmmmmammmmm o

umsevereopetamlg

. |mmm:maﬂmmmmbodyam o
- the chassis frame on Types A-2, B, C and D:-buses;:and isclators shall be

secured by a positive reans to tha chassis frame ‘or body to prevent
shifting, separaton ordi sptaoement under severe operatlng oondmons



' OVERALL LENGTH

The overaltiength of the bus shall not exceed 45 feet excluding accessories.

OVERALL WIDTH

The overalt width of bus shall not exceed 102 inches exduding accessories.

POST-TRIP SAFETY ALARM (OPTIONAL)

it is recommended that a post-trip safety alat be installed o ensure that
no children will be left on a school bus. The post-trip safety-alarm system
requires the driver to walk to the rear of the-bus and check for chrldren in
order to disarm the alarm.

A

The post-trip safety-alarm system shall activate when the engine or
elecfrical system has been turned off. _

The system shall have a driver-alert notification mechanism.

B.
C. The system shall have a switch accessible by the driver and located
in the rear of the bus.
PUBLIC-ADDRESS SYSTEM |
A Buses may be equipped with an AMFM audloandlorpubhc-addmss '
system with interior and exterior speakers.
B. Other than the driver's oommnlcahon system, no .intemal speakers
' maybemstaﬂedmtrﬁnﬂeetofthednver’sseat-badtmatsreamnst
upright position.
REI‘ROREFLECTNE MATERIAL

(See Appendices, Scl-nolBusChasslsmdBody Retroreflective Sheefing.)

A

The front and/or rear bumper may be marked diagonally 45 degrees
down toward the centerline of the pavement with 2 + 1/4 inch-wide strips

In order to outline the perimeter of the back of the bus, the rear of the
bus body shall be marked with strips of retroreflective NSBY that
conforms with the requirements of FMVSS No. 131, Schoo! Bus
Pedestrian Safety Devices, Table 1. The perimater marking of rear
emergency exits as per FMVSS No. 217, Bus Emergency Exits and
Window Retention and Release, andfor the use of retroreflective

“SCHOOL BUS" signs, partially accomplishes the objective of this
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RUB RAILS

requirement. To complete the perimeter marking of the back of the bus,
strips of at least 1 and 3/4 inch retroreflective NSBY material shall be
applied horizontally above the rear windows and above the rear
bumper, extending from the rear emergency-exit perimeter, and then
marking outward to the left and right rear comers of the bus. Vertical
strips shall be applied at the comers to connect these horizontal strips.

If not a lighted design, “SCHOOL BUS" signs shall be marked with
retroreflective NSBY material comprising the background forieuaenng of
the front and/or rear “SCHOOL BUS" signs.

Sides of the bus body shall be marked with at least 1 and 3/4 inch
retroreflective NSBY material, extendmgthelengﬂ\ofthebusbodyand
Iocatedveftlcaliybetweenmeﬂoorﬁmandtrnbelﬂme

If used, signs placed on the rear of the bus relating to school bus

flaghing-signal lamps or ranlroad-stop procedures may be retroreflective
material.

There shall be one rub rail on each side of the bus located at, or no more

~ than 8 inches above the seat-cushion level. The rub rails shall extend

from the tear side of the entrance door completely around the bus body
(except at the emergency door or any maintenance-access door) to the
pmrﬂofcurvaturenemhewtsﬂeomvlonmeleftssde

There shall be one additional rub rail on each side located 10 inches or

jess above the floor fine. This rub rafl shall cover the same: longitudinal

span as the upper rub rail except at the wheelhousing, and it shall
extend only to the longitudinal tangent of the right and left rear comers.

Rubrmlsaboveﬂweﬂoorlmshallbeaﬂadwdateachbodypostandat
all other upright structural members.

In ite finished form, each rub rail shall be 4 inches or more in width
and shall be constructed out of 16-gauge metal or a material of
equivalent strength that is suitable to help protect body side panels
from damage. Rub rails shall be constructed in corrugated or ribbed
fashion.

Rub rails shall be applied outside the body or outside the body
posts. (Pressed-in or snap-on rub rails do not satisfy this
requirement.) For Type A-1 vehicles using bodies provided by a
chassis manufacturer or for Types A-2, B, C and D buses
containing the rear-luggage or rear-engine compartment, rub raits
need not extend around the rear comers.
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F.

The bottom edge of body side skirts shall be stiffened by the application
of a rub rail, or the edge may be stiffened by providing a flange or
another stiffener.

~ SEATS AND RESTRAINING BARRIERS
Passenger seating

A

1.

School bus design capacities shall be in accordance with 49

~ CFR, Part 571.3, Defhitions; and FMVSS No. 222, School Bus

Passenger Seating and Crash Protection.

All seats shall have a minimum cushion depth of 15 inches and a
seat-back height of 24 inches above the seating reference point.
Seats must comply with all other requirements of FMVSS No.
222. In addition to the fastener that forms the pivot for each seat
retaining dip, a secondary fastener may be used in each dip to
prevent the clip from rotating and unintertionally releasing the
seat cushion.

All restraining batriers and passenger seats shall be constructed
with materials that enable them to meet the criteria of the School

‘Bus Seat Upholstery Fire Block Test.

Each seat leg shall be secured to the floor by a minimum of two
bolts, washers and nuts. Flange-head nuts may be used in lieu of
nuts and washers, or seats may be track-mounted in -
conformance with FMVSS No. 222, If track seating is instalied,
the manufacturer shall supply minimum and maximum seat-
spacing dimensions (applicable to the bus) that comply with
FMVSS No. 222, Thwsinformatonshallbeonalabel
pemanently affixed to the bus.

All seat frames attached to the saat rail shelt be fastened with
two or more bolts, washers and nuts, or with flange-head nuts.

All school buses including Type A shall be equipped with
restraining barriers with a height equal to the seat-back height
that conforms to FMVSS No. 222,

Aﬂ‘p—upseatmayhemtaﬂadatanyadeemergencydoor If
provided, the flip-up seat shalt conform to FMVSS No. 222 and
the aisle-clearance requirements of FMVSS No. 217, Bus
EmergencyExdsandewaetermmRelease The flip-up
seat shall be free of sharp projections onits underside. The
underside of the fip-up seat bottom shall be padded or _
contoured to reduce the possibility of snagged clothing. The flip-

up seat shall be constructed to prevent passenger kmbs from
beconungenhapped betwaenﬂres&atbadcandcushmvvhen
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the seat is in an upright position. The seat cushion shall be
~ -designed to rise automatically to a vertical pasition when not

8. Lap belts shall not be intstalled on passenger seats in large school.
buses (over 10,000 pounds GVWR) except in conjunctionwith -
of FMVSS No. 213, Child Restraint Systems. - :

- Preschool age seafing .

Passenger seats designed to accommodate a child or an infant-
carrier seat shall comply with FMVSS No. 225, Chid Restraint
Anchorage Sysiems. These seats shallbe in compliance with
NHTSA's “Guideline for the Safe Transportation of Pre-school Age
Children in School Buses.” (Note: See A 8 above) _

Driver's seat

1. The driver's seat supplied by the body manufacturer shallbea
high-back seat. The seat back shall be adjustable to a 15-degree
minimum without requiring the use of tools. The seat shall be
equipped with a head restraint to accommodate from a fifth-
percentile female 10 a ninety-fith-perceritile adult maile as
defined in FMVSS No. 208, Occupant Crash Protection.

2. TypeAbusesmyuhhzeﬁiestandarddmen‘sseatprowdedby
the chassis manufacturer.

Driver restraint system

ATypeZlapIshwldahdtshallbeprowjedforﬁledwer On buses in
which the driver's seat and upper anchorage for the shoulder belt are
both attached to the body structure, a driver’s seat with an integrated
Type 2 lap/shoulder beit may be substituted. On buses where the
driver’s seat and uppet-anchorage for the shoulder belt are separately
attached to both body.and chassis structures (one is attached to the
chassis, and the other is attached to the body), a driver's seatwithan .
integrated Type 2 lap/shoulder belt should be used.

The assembly shall be equipped with an emergency locking retractor for
the continuous beit system. On all buses except Type A that are
equipped with a standard chassis manufacturer’s driver's seat, the lap
portion of the beit system shall be guided-or anchored to prevent the
driver from sliding sideways under the beit system. The lap/shouider _
beit shall be designed to allow for easy adjustment in order to fit propedy

and to effectively protect drivers varying in size from a fifth-percentile
adult female to a ninety-fifth-percentile adult male.
40
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E. Each bus shall be equipped with a durable wabbing cutter having a full-
width handgrip and a protected, replaceable or non-corrodible blade.
_ ﬁemuwedbeltaﬂarshdibemmtedhalocaﬁmaccessibletom
: seamddnwrmaneasﬂydetad;ablemmer

[
i
"
1:
&
L
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SIDE SKIRTS

'_ School bus body side skirts between the front and rear axles shall extend down

R - to within 2 inches, plus or minus, the horizontal line from the-center of the front
spindie to the center of the rear axde. This measurement shalt applytoanew,

- unloaded school bus located on a flat, level surfaca. The manufacturer may
oﬁeropﬁonaladeshrtbngmslongermanﬁ'usreqmm

'STEERING WHEEL

(See Seation 3, Steeﬁng Gear) -
STEPS

b ' A The first step at the entrance door shall not be less than 10 inches and
- ' - shall not be more than 14 inches from the ground when measured from
Lo the top surface of the step to the ground as based on standard chassis
. : - spedifications. On Type D vehidies, the first step at the entrance door
- o shail be 12 to 16 inches from the ground. An auiliary step may be
provided to compensate for the increase in ground-to-first-step

L S clearance. The atdiary step is not required to be enciosed.

_ B %pnsersshﬂlnotmedahelgfﬂdwm However, when

: A plywood is used on a steef floor or step, the riser height may be

Lo A increased by the thickness of the plywood. -

j | C. Stepsshallbeendosedtoprawntmsmmﬂaeondloeandsnow -
) D.  Steps shall not protnude beyond the side body fine.

A, Allsteps, including the floor fine platform area, shaﬂbeoovefed\mﬂtan ,
% 'dmmmmammmdom

: B.-_' meoovenngmlbepmmmboumdmgdwablebadmg
o ' material that is resistant to corrosion. :

P ~C.  including the floor fine platform area, mpsshanhaveammmmm .
L nosing that contrasts in color by at least 70 percent as measured in
o . accordance with the contrasting color specification in 36 CFR, Part

L 1192, ADA.Accessrbrld‘y Gwdoﬂnas for Tfansportabon Vehicles.
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'D.  Step treads shall have the following characteristics:

1. Abrasion resistance — Step-tread material weight loss shall not
exceed 0.40 percent,as tested-under ASTM D-4060, Standard
Test Method for Abrasion Resistance of Organic Coatings by
the Taber Abraser (CS-1 TWHeeI 1000 gram, 1000 cycle).

2. Weahenng-ressstanae — Step treads shall not break, crack or
check after ozone exposure (seven days at 50 phm at 40
degrees Celsius) and weatherometer exposure (ASTM D-
750, Standard Test Method for Rubber Deferioration in
Carbon-Arc Weathering Apparatus, 7 days).

3.  Flame resistance — S&apteadéslﬁﬂﬁaveamﬁaledbumm'
of .01 or less using the test methods, procedures and formulas.
listed in FMVSS No. 302. Flammability of interior Materials.

STIRRUP STES

Ifﬂ'lewrtdshleldandlarrpsarenoteasdyamessﬁeﬁnmmegmrd there
may be at least one folding stirrup step or recessed foothold installed on each
side of the front of the body for easy accessibility during deaning. There may
aiso be a grab handle installed in conjunction with the step. Steps are permitted
'morontheﬁornbtmermheuofmesmupsbpsifmemndshlddandlanps
areeasﬂyaocmsnblafmmﬂxatpouhon ' -

STOP-SIGNAL ARMS

Al C and D buses shalt be equipped with 2 stop-signal aime, 1 mountedonthe

left front of the bus-and 1 mounted on the I8t side near the rear of the bus. The
Mmshﬂwrﬁyvﬁhﬂﬁ?aqmﬁoﬁwssm 131, -
SchoolePodssﬂianSafalyDemos SO

aﬁw:nadoam@ndeﬂnwmmmﬁmde the container
shﬂbefasbmdtameﬁoorandshanhawamwhapmﬁvewng

A ForTypesB cmmmmmaqmm- sparert.
- sunshield; with a finished.edge and dir '_""'ndiusifmeySO
- mmmmmammmmwmm

" B. . OnTypeAbuses, mmmw)mummwmmw o

rrnnufaculrer
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hn T e : , - ehallbe bbcie ﬁ?-a hﬂq
L | dewoeﬂraﬁsdmgmdtopreverﬁmvemﬁmdtoaﬂweasymnmaﬁand
| replacement. The container shall be-instalied in an accessible locatia
dr!vel‘swmamam. mmmmmmmm L
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J‘""bmsnderedaseparateda&cofsdmdbus 'lheyaresmp!ya mgmarsmodbusﬂlatls
- equipped for special accommodations.

The specifications in this section are intended to supplement specifications in the
chassis and body sections. In general, specially equipped buses shall meet all
the requirements of the preceding sections pius those listed in this section. It is
recognized that the field of special transportation is characterized by varied needs
for individual cases and by rapidly emerging technologies. Therefore, a flexible,
common-sense approach to the adoption and enforoement of speclﬁcahons for

- these vehicles is prudent. |
As defined by 49 Code of Federal Regulat@ons (CFR) §571, 3 “Bus'means a

motor vehicle with motive power, axcept a traller, designed formnﬁng more than”

ten persons” (11 or more-including the driver). This definition also embraces the

more specific category of school bus. Vehicles with 10 or féwer occupant
positions (including the driver) are not classified as buses. For this reason, the
federal vehicle classification of multipurpose passanger vehicle or MPV (48 CFR §
571.3) must be used by manufacturers for thesé vehicles in lieu of the
classification school bus. The definition of designated seating position in 40 CFR §
571.3 states that, in the case of “vehitles sold or introduced into interstate
commeroce for purposes that include carrying stiidents to and from sehool or-

| ~ related events” and which are “intended for securement of an occupied

wheelchair during vehicle operations,” each wheelchair-securement ‘position shall
be counted as four designated seating positions when determining the :

-classification (whether school bus or MPV). This dlassification system does not K
- preclude state or local agencies, or national specifications; from requiring cofnpliance

of schoal bus-type MPVs with the motre stringent federal standards for school buses. |
The following specifications address modifications pertaining to scheol buses
that, with standard seating arrangements prior to modification, would

* accommodate 11 or mere occupants indiuding the driver. If, by the addition ofa

power lift, wheelchair positions or other modifications, thé capacity is reduced such
mmmmmmmmwmmmm;smmqm '-

these vehicles to meet the same specifications they would have had to meet prior

to such modifications. SuchMF'Vsaremdudedmaﬂmferencestosmoolbuses '
ammmumentsforsehaolbmﬂiatfoﬂaw M o
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DEFINITION

A specially equipped school bus is any school bus that is designed, equipped

and/or modified to accommodate smdmlsmthspeaaltransportahon needs.

GENERAL REQUIREMENTS

A Specially equipped school buses shall comply with FMVSS
regulations and the Missouri Minimum Standards for School Buses
‘as applicable to their Gross Vehlcle Wenght Rating (GWVR)
categories.

B. -AnysehodhustobeusedfmﬂmeWrtaﬂmomenmuﬁlze
- awheelchair or other mobile-positioning device, or who require life-
support equipment that prohibits use of the regular service entrancs,

shall be equipped with a powﬁﬂurisssammlsnaededforunusual

circumstances related to passenger neéads.
AISLES |

Aschodbtseq;mpedmmapomlmmmmﬁdeammmsamd\aiﬁe
- leading from any wheelchair position to at least one emergency-exit door. A
wheel&ar—sewmnmﬁpoeﬁonslﬂlnmbeblodungorbmﬁed dwecﬂyin
frontufapm—lﬂtdoorlocauon :

GLAZING

Tinted glazing may be installed on aft doors, windows and windshields as
consistent with federal, state arid local regulations. :

* IDENTIFICATION

Specially equ:pped school buses shaH dzsp!ay the International Symbol of
Accessibility below the window line. Suich emblerns-shall be whiteona

blue or black background, shall not excead 12 inches square in size and shall -

- be of a high-intensity, retroreflective material that meets the requirements of

- Federal Highway Administration (FHWA) FP-85, Standard Specificationsfor

Construction of Roads and Bridges on FedemlH:g}mmepcts
PASSENGER-CAPACITY RATING

In determmmg the passenger eapactty of a scheol bus for purposes other
than actual passenger load (vehicle dassification or various
billing/reimbursement models), any location in a school bus intended for

the securement of a wheelchair during vehicle operation shalf be regarded |

".mmmmmmmmmmmmwm _
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Mmmwbmﬁng&ww(&mnm)mwm o

; ' Aramp dmmmesndme&mespwﬁmnonsofm
bl.lt maets the ._ ” _,.,.

' apomr-.kftsymf!}s L

) is nofadequatetoload and u:ﬁoad'stﬁdermsm specialand -
unique needs, AWMMWM mtﬂedfor_ L

emergency-exit use, If: n the passenger-

* compartment, the ramp rﬁuétbepmperlysecured andplaced
- away from general passenger contact. ftmustnutabswctor-' -
o rashctanya:sleurexﬁwhﬁméiw«' _

' |

with paragraphs B or C of this section, with sufficient
iocation.,

- dearanoestopemﬁawhedmﬁrusertoread\asecuremem |

: Vehlde trﬂand mstallauon

1.

mqumnnts&tfor&mmssm PhtfannmSyMnsfor'

o MWVMWFWMW&MMM” IR

Desagn loads — The descgn load ofthe lift shall be at least 800
pounds. Working parts such as cables, pulleys and shafts,
which can be expected to wear and upon which the lift depends
for support of the load, shall have a safety factor of at least six
based on the ultimate strength of the material. Non-working
parts such as platform, frame and attachment hardware that
would not be expected to wear, shall have a safety factor of at
least three based on the ultimate strength of the material.

Lift capacity — The fifting mechanism and platform shall be
capable of operating effectively with a wheelchair-and-occupant
weight of at least 800 pounds.
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6.

7.

8.

Controls - See 49 CFR 571.403, S6.7, Control systems.

Emergency operations — See 49 CFR 571.403, S6.9, Backup
operation.

Power or equipment failures — See 49 CFR 571.403, $6.2.2.
Maximum platform velocity.

Piatform barriers — See 48 CFR 571.403, $6.4.7, Wheelchair
:etent:on

- Platformysurface< MGFR’M 8642, s&*svf Fe s sl
%Mnmqummenrs . -_ o

Platform gaps and entranse tamps See 49 CFR 571 403 |

e _betWeenﬂte pomrmandﬂlelﬂtmﬁm pcmens

18,

Exoesslve préssmre S*eeAIQCFRS'H 403 ssa Jaokmg
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17.  Documentation — The following information shall be prowded
for each vehicle equipped with a lift:

. a. A phone number at which information can be obtained
L : about installation, repairs and parts (detaited written
: instructions and a parts list shall be available upon
request)

b. Detailed instructions, regarding the use of the lift, that are
_ readily visible when the lift door is open, including a
diagram showing the proper placement and positioning of
wheelchair/mobility aids on the lift

18.  Training materials — The lift manufacturer shall make training
materials available to ensure proper use and maintenance of
the lift. These materials may include instructional videos,
classroom curriculum, system test results or other related
materials.

19. |dentification and certification — Each lift shall be permanently
and legibly marked or shall incorporate a non-removable iabel
or tag stating that it conforms with all-applicable requirements

~ of the current National School Transportation Specifications

and Procedures. In addition, the {ift manufactureror an

authorized representative shall provide a notarized Certificate
L _ . of Conformance, either onginal or photocopied, upon request
: ' | - of the original tiled purchaser. The certificate shall state that
S the lift system meets ail the applicable requirements of the
' ~ current National School Transportaﬁon Specifications and
S ' Prooedures
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" this section, the terms secursment and fledowr:and the m W"
Wmamgmfnmmdmﬁ reférence tothe devices

- that andwﬁhe wheeichair to the vetid& The mmramand &&phm e
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" maneuver. The term wheélchair tisdown and occupant restraint system e
_NVTORS)ismedtomfermﬁ\etatﬁsmmatmmewheddHrm -
mstramstl'\eocwpent. o _ L

A WTORS General reqmraments

1.

AWTORSlwwﬁedmsmﬂyam@pedsdmdmsshaﬂ

‘be designed, instalied and operated for use-with forward-
facing wheelchair-seated passengers. The WTORS shall

conﬁywnthaﬂapplscablemumnbof?msm
School Bus Passenger Seating and Crash Profection, and
SAE J2249, Wheeichair Tiedown and Oceupant Restraint -
SyslsmsforumeotorVehnbs.{m SAE J2240 s
mmmmmmm&wmmof

_msmesmmmmsam\ﬁunu wrwcrm
amd Transportation.), -

‘The WTORS, |ndudingtheanchoragom ﬂoor*plates
. pockets or other anchorages, shall be provided by the same
_'manufacturer or shall be certified as compatible by ' R

manufacturers-of all equwna'ltandsystemtobeused

| \Wheelchair-securement pesitions shall bs locatid so that

Mleddwrsarldﬂmmaﬂbdonetblod(amtohem

" door.

AstoragedemeformeWTORSshdbeprovw When the
system is ot in use, the storage device shalt allow for clean -
storage, shdlkeepmesyﬂernsewrdywmnimdmnme

passenger compartment, shall provide reasoneble protectien -
_fromvandanmnandshaﬁmableﬁwsystmtobereadﬂy

accasslbiefaruse

_TheWTORSandmestaagedeweesNMthe .
' ﬂamnablﬁtystandwdsastablﬁhedeMVSSNo 302, -

Flammabﬂay of interior Mamnals

The folmnng mformahon shall be provided with each vehlda :

mmmwmammmmmmm
a Ammmrmm;mmmmmw;”

about instaltation, repair and parts (detailed written-
instructions and apartshstshallbeavaﬂableupan

request)

| 5_b. . Detmiedlnstucttonsregmdmgme—mwngadlagm

shOMﬂQﬂ'tepmperplawnentaf

_ . |
Vomd |



C.

aids and the positioning of securement devices and
occupant restraints, including the cormrect belt angles

7. The WTORS manufacturer shall make training materials
~ available to ensure proper use and maintenance ofthe -
'WTORS. These materials may include instructional videos,
classroom curriciium, system test results or other related
materials. '

Wheelchair Securement/Tiedown — See 40 CFR 571403, S54.1, 8542,

EamMMmrpofahmhaspeaﬂyWsmodbussmnhavea
minimum clear-floor area of 30 inches laterally by 48 inches
longitudinally. Mdmonﬁﬂoorammybeveqmedforsom
wheelchairs. Consultation between the user and the manufacturer is
reoornnlendedtoensurematadeqtﬂtemaalsmowded

Occupant resiraint system — See 49 CFR 571.403, $5.4:3, 854.4.

SPECIAL LIGHT

Doomysatwﬁch.ﬁﬂsaminﬁdiedshdbeemﬁ"ppadwiﬂ\aspeddlightmat
provides a minimum of two foot-candies of ilurination as measured on the
floor of the bus-i’mmdiﬁy adjacent to the lift during it operation.

- SPECIAL SERVICE ENTRANCE

A

Power-lift-equipped bodies shall have a special service enfrance to
accommodate the power lift. (Note: A special service entrance shall
not be required if the lift is designed to operate within the regular service -
entrance and is capable of stowing so that the regular service entrance
|snotbtod<edmanyway mdapatsonmmoremungthebums
not impeded in any way.)

Thespeaalsennoeentranoeand doorshaﬂbelocaﬁedonthengm
side of the bus and shall be designed so as to not obstruct the regular
service entrance. (Note: A special service enfrance and door may be
located on the left side of the bus only if the bus is used only to deliver -
studenlstotheleﬂsldeofmmysﬁmls and its use is fimited to that
funchon) .

The opening may extend below the floor and ﬂ'lroughihe bottom of
the body skirt. If such an opening is used, reinforcaments shall be
mstaliedatmefrontandrearofmeopenmgtosumrtmeﬂoorand
gweﬂwesamstre:@hasotherﬂnoronm’mgs -

AdnpnMngshallbemstaliedaboveﬁaespemalsermeentr&nce
toeﬂectuvelydwertwaterfromtheemance
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Door posts and heédetsat.ﬂiesbeaa!sel\nmenh’éneeshaﬂbe
reinforced sufficiently to provide support and strength equivalentto -
theareaonhesadeofmebusnausedﬁxmespeaalsemce
entrance.

SPECIAL SERVICE ENTRANCE BOORS

A

Asmgledoorordoubledoorsmybemdfa'mespeadmce
entrance.

A single door shalt be hingedtomehmﬂﬁdeofﬂwemmmess
this would obstruct the regular service entrance. If the door is hinged
to the rearward side of the doorway, the door shall utilize a safety
mechanism to prevent it from swinging open if the primary door latch
fails. If double doors are used, the system shall be designed to -
prevent the doors from being blown open by aerodynamic forces
created by the forward motion of the bus, and/or it shall incorporate a
safety mechanism to provide secondary proteciion should the pnmary
latching mechanism fail.

All doors shall have positive fastening devices to hold the doors in an
open position when the special service entrance is in use.

* All doors shall be weather sealed.

When manualiy-operated dual doors are provided, the rear door shall
have at least a one-point fastening device to the header. The
forward-mounted door shall have at least three one-point fastening:
devices. One shall be to the header, one shall be to the floor line of
the body and the other shalt be into the rear door. The door and hinge
mechanism shall have strength that is greater than or equivalent to the
strength of the emergency-exit doot.

Door materials, panels and structural components shall have strength
equivalent to the coriventional service and emergency doors. Color,
rub-rail extensions, Ieﬂenngmdoﬂmreﬂenufe@msshaﬂmﬂ\e
adpoentse@onsofthebody

Each door shall havewtndows set in a waterproof manner, that are
visually simifar in size and location to adjacent non-door windows.
Glazing shall be of the same type and tinting (if applicable) as
standard fixed glass in other body jocations.

Thedoorshallbeeqmppedwﬂwadewoematmliacmateanaudbb_ e

or flashing signal in the driver's compartment when the door is not

securely closed and the ignition is in the on position.

A switch shall be installed so that the lift mechanﬁmwﬂl notoperate
when the fift-platform door is closed. :
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Speudsammmmmmppedmmatmmp 7

edge of the door opening. The padding shall be atieast 3 inches wide

and 1 inch thick, mnshallmndmeftﬂvﬁdmgfﬂ\edooropenmg

SUPPORT EQUIPMENT AND ACCESSORIES

A

Each specially equipped school bus- set up to accommodate :
wheelchairs or other assistive or restraint devices with belts attached
shall contain at least one webbing cutter (see Section 4, Seatsand
Restraining Barriers) that is properly secured in a location within reach
of the driver while he or she belted into the driver’s seat. The belt

-cunershanbedurableanddemnedtopmentmeopecm«m

from being cut during use.

Speadeqmpnnntorsuppiesusedmthebusfmmobﬂﬂyass:stance,
heaith-support or safety purposes shall meet local, federal and- -

engineering standards that may apply, including requirements fer
proper identification.

Equipment that may be used forﬂmepurposes includes butis not
Ilmmed to:

_1. Wheelchairs and other mobile seating devices (see Section 5,

Securement and Restraint System for Wheelchairs and
Wheelchair-Seated Occupants)

2. Crutches, walkers, canes and other ambulating devices

3. Medical support equipment - This may include respiratory
devices such as oxygenbotﬂes(nola'rgermanﬂoubmféet
for liquid oxygen or 38 cubic feet for compressed gas) or
ventilators. Tanks and valves should befmandposnhmed
to protect them from direct sunlfight, bus heater vents or other ™
heat sources. Oﬂweqummmlndudeans and
ﬂuad-dramageapparatus

All partable equipment and spaaal amessory items;’ mdudmg the
equipment listed above, shall be secured at the mounting location to’

_mmstandapulﬁngfomeofﬁvehmﬂmxvetghtofm&m or it shall
~ be retained in an enclosed, iatched eom ;
: 'shallbemmofmmstand!ngferoesapplledtodsﬁﬁNmrequd _
~to five times the weight of its contents without a failure of the box's
- integrity and securement to the bus. {(Note: If these specifications -

. The compartment

provide exact requirements for the securement of a particular type of
equipment, sud'taaswheeldmalrs ﬂ\e@r&dspwﬁwﬁonmaﬂpmaﬂ.) '



TECHNOLOGY AND Eaun-‘-mr NEW -

it is the intent of these specifications to accommodate new technologies and
equipment that will better facilitate the transportation of students with special
needs.Newtedmdogyornawequptmntlsamptableforusemspecﬂy
equipped vehides if:

A

it does not compromise the effectiveness or integrity of any major
safety system. (Examples of safety systems include but are not limited
to compartmentalization, the eightdamp waming system, emergency

- exits and the approved colorscheme.)

it does not diminish the safety of the interior of the bus.

it does not create additional risks for students who afe boarding or
exiting the bus, or who are in or near the school bus loading zone.

It does not require undue additional. aw\nty and/or responsibility for the
driver.

it generally increases efficiency and/or the safety of the bus, .
provides for a safer or more pleasant experience for occupants and
pedestrians in the vmlmty of the bus, and/or assists the driver in
making his-or her many tasks easier to perform. :
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APPENDICES

SCHOOL BUS CHASSIS AND BODY
Nahonal School Bus Yeliow

. 'I'heodorlmmnasNatlonaiSd}od BusYelImv(NSBY)isspeuﬁedanddesmbedm

the School Bus Manufacturers Technical Councit publication SBMT C-008, Naﬂonal
- School Bus Yefiow ColorStandard

Nots: lnfomnatlonooneemmgﬂ\epmchaseofﬁusstandardmybeabtamedfrom
- the Executive Director of the National Association of State Directors of Pupif '

-'TmnsportahonSemoes(NASDPTS)at1a800-585-0340 orsendane-mailto'

:am-BodyHoauﬁg'Symme; -

Scope

This procedure, limited to liquid ooolantsyﬂerm eslabﬁshes unmrmcotd .
weather bus vehidle heating system test procedures for all vehicles designed to
transport ten (10). or more passengers. Required test equipment, facifities and
definitions are included. Defrosting and defogging procedures and requirements -
are established by SAE J381, Windshield Defrosting Systems Test Procedure
and Performance Requirements— Trucks, Buses, and Multipurpose Veahicles,
and SAE J382, Windshield Defrosting Systems Performance Guidelines—

* Trucks, Buses, and Multi-Purpose Vehiclas, which are hereby included by

14 Purpose

This procedure is desngnedtopmvﬂebusmanufactumwmamst-eﬁechve L
standardizedtestmﬂrodtopmwderelahveapprommabonsofcddmaﬂw L

| mtenoriaenperatmes

Definitions

21 . HeatExchangarSystam Meamudﬂemstforproudmg heating and g

windshield defrosting, and defogging, capability in a bus. The system -

shall consist of an integral assembly, or assemblies, having a core
- assembly or assemblies, blower(s), fan(s), and necegsary duct
systems and controls to provide heating, defrosting and defogging _
functions. If the bus body structure makes up some portion of the duct
- system, this structure or a simulation of this structure, rnustbe o
mcludedaspartofthesyshm ‘

22 HeatExchanger Core Assembly - Theeoreshaﬂcons:stofahqmd— -

. to-air heat transfer surface(s), liquid inlet and discharge tubes or pipes..



f

23
24

25

2.7

Heat Exchanger-Defroster Blower. .An air moving device(s)
compatlblevnﬁ'lenaglesavaﬂabfeonthebusbody :

Coolant - A50-5030Iuhonofcommrciaﬂyavaﬁableglyoolanhfreezeﬁ .
and commercial purity water. Commercial purity water is definedas
“ﬂxatobtamedfromanmmapalwatersuppiysysﬁem ' .

Heat Exchanger-mmmmt 8ythm Passages that conduct
inlet and discharge air throughout the heater system. The dlseharge

' ouﬂetlowersshaubemdudadaspanofmesymm
‘Heater Test Vehicle - Thacorrp!eted bus as deagnad by the -

manufacturer with or without a chassis, engine and driver train,
including the defined heat exchanger system. if the vehicle is withiouta

~ chassis, it shall be placed on the test site in such a way that the finished =
- floor of the body is at a height, from the test site floor, equal to its '

installed height when on a chassis, and all holés and other openings
normally filled when installed on a chassis will be plugged. -

'HutTramfer Thetransﬁerofheatﬁ‘omllquwtaalrlsdlrewy :
. mpommmﬂmdiﬁembemmewmperaturesofmnqwd

and air entering the transfer system, for a given rate of liquid and air

~ flow measured in pounds per minute, anﬂﬂmtheatrennvedﬁnm

hqwd is equdtoheatgwmw air.

Equipment

34

3.2

33

' as specified by the School Bus Manufacturers Technical Council

Teet Site -A suitable location cq:ableofmntalmng an average L
ambient temperature not to exceed 25°F (-3.9°C) for the duration of
the test period. 'lhemmmuma:rvel@mﬂwveﬁdeshaﬁbes
mph (8 kph). .

Coolant Supply - doaedloopswem mdapeﬁ&rﬂofany SR
engine/drive train system, capable of delivering a 50-50 (by volume)
solution of antifreeze-water, as defined in 2.4, at 150°+5°

(65.5°£1.7°C) abovetl'\etestsﬁeanblemwmpemture and50lbs
(22.7 kg) per minute flow. The coolaint supply device shall be equipped
with an outiet diverter valve to circulate coolant within the device during

'~ its warmup period. The valve will then permit switching the: coolant )

Supﬂvtoﬂ\ebusheatexchangersymmatmmofﬂm_m; |
Power Equipment Supply - Aswmmpdieofpmmﬂ\emum-

test voltage and cumnt for the heater syatem

Heat Exchange tinits - 'I'heheatexchangers usedshaltbelabeled
Standard No. 001, Procedure for Testing and Rating Automotive Bus

Hot Water and mm and Ventilating Equipment (Revised 4/94), The
testratngufeachumtandqdanhtyused shall be recorded. .
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4,

Instrumentation

4.1

Air Temperature

4.1.1 Interior - Recommended air temperature measuring

- instrumentation are thermocouples or resistance temperature

detectors (RTDs). Thermometers are not recommended because of
their slow response to rapid temperature changes. Measuring
instrumentation shall be placed on altemnate seat rows beginning
3915 inches (99+13 cm) from the rear of the body, at 3612 inches
(9115 cm) from the finished floor of the body, and on the longitudinal

centerline of the body.
- 41.2 Ambient-AsetoffourdectrWymged tenpemtl.ue

measuring devices shall be placed 1845 inches (46113 cm) from the
nearest body surface, 9645 inches (243113 cm) above the floor of test.
site. One measuring device shail be placed at each of the following
locations: :

1) Midline of body forward of windshield;
2) Midline of body aft of the rear surface; and
3) Midway between the axles on the right and left sides of the body.

4.1.3 Driver - Measuring devices shall be placed at appropriate
locations to measure ankle, knee, and breath level temperatures with
the driver’s seat in rearmost, lowest and body center-most position.

(1)  Ankle Level - Place a minimum of four electrically averaged
temperature measuring devices at the comers of a 10x10
inches (25x25cm) square area, the rearmost edge of which
begins 8 inches (20 cm) forward of the front edge of, and
centered on, the seat cushion. The devices shall be located
310.5 inches (7.5+1.3 cm) above floor surface.

(2) Knee Level - Place a minimum of one measuring device at the
height of the front top edge of the seat cushion and on the
centerline of the seat. This measurement ghall be 41 inches -
(10£2.5 cm) forward of the extreme front edge of the seat
cushion and parallel to the floor.

(3)  Breath Level - Place a minimum of one measuring device 4212
inches (10715 cm) above the floor and 1012 inches (2515 cm)
forward of the seat back. The forward dimension shall be
measured from the upper edge of the seat back and paratiel to
the floor.

414 (Optional) Heat Exchanger inlet and Outlet Temperature - A

minimum of four electrically averaged temperature measuring devices
shall be used to measure the inlet air temperature of each heat
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4.5

exchange unit. Additionally, a minimum of four electronically averaged
temperature measuring devices shall be used to measure the outlet air
temperature of each heat exchange unit. These sensors shall be placed
no doser than 2.0 inches (5.1 om) from the face of any heater core, o
prevent any incidence of radiant heattransfer. Outiet sensors shall be
distributed throughoutthe outlet air stream(s) 1.0+0.25 inches (2.540:6
-an)ﬁmnﬂwauﬂetapeﬂne(s)oﬂ!nunitheater :

4.1.5 (Optionalj Defrost Air Temperature - Thetenmeratmeofme
defrost air shall be measured at a point i the defroster outiet(s) thatis
in the main air flow and which is at least 1.0 inch (2.54 cm) below
(upstream of) the plane of the defroster outlet opening. At least one
temperature measurement shall be rriade in each outlet unit. The
interior surface temperature(s) of the windshield shall be measured at
a-pointlocated on-the vertical and ho;izmta‘l-cerﬁﬂine;(s)-ofﬂn

416 (Optloml) Entrance Area Tompmhm The temperature of -
thevehtdeentranoeareashaﬂbemasuredbytwosetsofthfee

each electrically averaged temperature measuring devices. One set
of three devices shall be placed 1.0'inch (2.54 cm) above the lowest
tread of the entrance step, equally spaced on the longitudinal
centertine of the fread. The second set of devices shall be placed on the
next horizontal surface above the lowest eftrance step, 4.0 inches
(10.2 cm) from the outhboard edge of that surface, spaced identically
to the first set of sensors, andptacadpardldmﬂ\mewtboamedgeof
the surface being measured.

Coolant Temperaturs - The temperature entering and leaving the heat
exchanger/defroster system shall be measured as closetothe
entrance and exit points of the bus body as possible with an immersion
ﬂmrmomleaRTDdewoemmmnhemadmﬁnn:bO?F(tOS‘C)

Coolant Flow - Thequanﬂtyofcodantﬁbwm shﬁlbemasuredby
means of a mlamﬂawmta'a'mghmgtarﬂ(tomaeaxacyofat
least 2% of setpoint. -

" Coolant Pressure - The oodaﬁ&ﬁermmure shall be
- measured by suitable conrection as close as possible to the inlet and

outiet of the heat-exchanger/defrosting system. Pressure may be read
as infet and outlet pressure and the differential calculated, or read
directly as PSID. Pressure readings shall be made with the use of
gauges, manometers or transducers capable of reading within :tO 1
psi (689.5 Pa), accuratetotﬁs% offullsede :

Additional Instrumentation - Mdmmmmmumfm’ |

vehicle heat exchanger system testing is a voltmeter and a shunt-type
ammeter to read the voltage and currerit of the complete system. The
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ammeterandvolm-newrshallbecapableofan acwracyofﬂ% ofthe
reading. 3

5. Tsthcndum-Immllmehea!eerdﬁdammetestde.T&sﬁngMbe
- conducted in such a way as to prevent the effects of solar heating. Atan
outdoor test site; testing shall commence and data shall be recorded during the
hours following sunset and prior to sunrise, regardiess of dloud cover or faciiity
roof. Instrumentation is required to obtain the following readings: -

(8)  Vehide interior (4.1.1)
(b)  inletcoolant temperature, atentraneetomebusbody(42)
- {¢) ~ Discharge coolant temperature, at exit from the bus body (4.2)
(d) Ambient temperature (4.1.2)
{e) Rate of coolant flow (4.3)
6 Coolant flow pressure (4.4)
@) Elapsed time (stop watch) '
(h)  Drivers station temperatures (4.1.3)
()] (Optional) Heat Exchanger Inlet and Outlet Temperatums (4.1 4)
i) {Optional) Defrost Air Temperature (4.1. 5
(k) {Optional) Entrance Area Temperature (4.1.6)

Soakﬂweteﬂveﬁde,vﬁhdmopen,hrthebngﬁﬁﬁmneo&s&awbstabiﬁ:e :
the interior temperature for a 30 minute period as recorded by the vehidle interior
temperature measuring devices, and the coolant temperature as measured by the

- infet and outiet coolant temperature measuring devicas, at the test site temperature,

+5°F (+2.5°C), not to exceed 25°F {-3.9°C). Warm up the coolant device fo the test
temperature immediately prior fo the start of the test.-Use the coolant supply outiet
diverter valve to prevent heated coolant from entefing the bus heating system prior
to the start of the test. At this time, set the heater controle and all fan controls at
maximum, close-alt doors. A maximum of two windows may be left open a total of 1.0
inch (2.5 cm) each. A maximum of two occupants may be in the body during the test
period. Record all instrumentation readings at five minute intervals for a period of 1
hour. Recording time shall begin with the initial introduction of heated coolant from
the independent coolant supply. The electrical system shail be operated at a
maximum of 115% of nominal system voltage 10.2 volts, for example: 13.8 VDC
10.2 volts for a 12 voit(DC) system, andthe heat exchanger system shall be wired
with the normal vehicle wiring.

Optional - Addmonaiﬂwratesandlorcodamm:asmyahobeusedto

* generate supplementary-data. Procedure shall be repeated (See 5. TestProeedure)for
: eachadﬁhmalﬁmuraheandlor oodant temperature. .

6. Computaﬁons

6.1 cmnand(bmm Customrytmm-[)mwbamwﬂedon
Chart 6.1, or equivalent. Temperature data shall be recordad at the
actual temperatures occurring at the time of tésting. Air temperature
data shalfthen be adjusted to a 0°F base prior to the constructiomof

- graphs. This data’ mdu@onshaltbed:redypropoﬁona‘ltothe

R



6.2

difference between the actual ambient temperature, at the time of
test, and O°F (i.e., actual ambient of 18°F shali result in a reduction of
all air temperatures by 18°F and actual ambient temperature of -8°F
shall result in an increase of alf air temperatures by 8°F). Temperature
data shall be presented in graph form as well as tabular form. One
graph shali be construeted for the body intetior air temperatures
(4.1.1) wherein the recording intervals shalt be the X-axis and the °F
the Y-axis. Aseparate graph shall be.constructed for the driver's
ternperatures (4.1.3) using the same units for the axes. Optional
temperature data (4.1.4, 4.1.5, 4.1.6) mybesmtanygraphed
separatefmmﬂm%mrdata )

6.1.1 OpﬂonalcompahtiomBTUMr.codmt

Heat Transfer: Q. = c,,W.,.(I'..,-Tmt)xGOMem

1. W, = FlowofCoolant(lblmm)—vmsumdto:tzpem :

2 Tn= Temperaturs of Coolant into System (°F) — measured quantity.
3. Tan= Temperature of Coolant out of Systern (*F) — measursd quantity.
4.Q,= Heat removed From Coolant (Bauhr)— calculated quantity.

5.Cy = SpedﬂcHaﬁtobedam 08515(BT‘LWF)-—g1ven L
quantity.

ChanandCGmpuhﬂm-MehicUrﬁB-Data-Shaﬂ_berecordedon
‘Chart 6.2, or equivalent. Temperature data shall be recorded atthe
actual temperatures-occurring at the time of testing. Air temperature

data shall then be adjusted to a~18°C base prior to the construction of

graphs. This data reduction shail be directly proportional fo the -~
difference between the actual ambient temperature, at the time of

- test, and -18°C (i.e., actual ambient of -7.8°C shall result in a reducfion

ofalla;rwnperamreeby 10.2°C and actual ambient temperature of -
22.2°C shall result in an increase of all air temperatures by 4.2°C).
Temperature data shall be presented in graph form as well as tabular
form. One graph shall be constructed for the body interiorair
temperatures (4.1.1) wherein the recording intervals shall be the X-axis
and °C the Y-axis. A separate graph shall be constructed for the
driver's temperatures (4.1.3) using the same units for the axes.
Optionat temperature data (4.1.4, 4.1.5, 4.1 B)maybesmlaﬂy
gmphedsepm'ateﬁomthemtenordata. )

6.210pﬂoml60nmu'hﬂomBTm'lr Coohnt

Heat Transfer. Qy = c,,w.;(r.,-m..)x G0 where:

_'1'.w-., FhwofCodant(kghnm)—meamdtothamnt
2 Ta= Temperature of Coolant into System (*C) — measured quantty.

3. Tax= Temperature of Cootant vut of System (°C) ~ measured quaniity.

~ 4.Qy=  Heat removed From-Coolant (Joules/fr) — calculated quantily.
'SC,, SpedicHeatofCoola'lt MW)—gwenquanmy
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A

N NOISE TEST PROCEDURE

Thevehlde{siocatedsomatnoothervehldeorsgtbomd building, hill or

omerlargereMngsurfacelsmﬂnn 152m(50faot)oﬁheoowpant’s
seating position.

All v&hide doors, windows and ventiiﬁom are dased.
All pm—operated aooessorres are tumedoff

Thednvensmmenmmlseateddmngposiwnmdmapersonoonduwng
the test is the only other person in the vehidle. -

" Asound level meteris meduwaussetamewwgmngfast”m

response and meets the requirements of:

1. The Amelican Nationa! Standards Institite, Standard ANSI §1.4-1971:
Specifications for Sound Level Meters, for Type 1 Meters; or

2.  The Internationai Electrotechnicai Commission (IEC), Publication No.
179 (1973): Precision Sound Leve! Meters.

The microphone is located so that it pomts verticalty upward 6 inches to the
right and directly in line with, and on the same plane as, the oocupant’s ear,

adgawnttothepnmarynoisesomoe

Kthe motorvehtde'sengme ra&atorfandﬁvensw:ippodmhaduﬁchor
simitar device that automatically either reduces the rotational speed of the fan

 or completely disengages the fan from its power source in response to
reduced engine cooling loads, the vehicle may bé parked before testing with

its engine nmningatfnghldleoranyoﬁmspeedmeoperatorchoosesfor

sufficient time, but not more than 10 minutes, topem'ltﬂ\eengmeradlatorfan

to automatically disengage. | |

With the vehicie’s transmission inneutrdgear the engine iSacceleratedto:

1. Itsmrmmgovemedspeed lfltnsequmpedwmanengme
govemor; or _ |

2. Itsspesd atits maximum rated hmepowa!:- ifit is not equipped with an
engine govemor, and the engine is stabilized at that speed.

'TheA-mmghtedsoundievetmadmgonﬂ:esoundlevel meter for the stabilized
~ engine speed condition refarred to in H.1. or H.2.; above, is observed and, if it

hasnotbeenmﬂuemedbyexlraneousnolsem'cea is recorded.

Thevehicle’senglmspeed is retumed to idle and the procedures set out in-
parag:;aphsl-i and |. amrepealsedurrmzmmmnseundlevelswﬂmZdBA

)
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of each other are recorded. The 2 maximum sound level readings are then
averaged; and

K.  The average obtained in accordance with paragraph J., with a value of 2 dBA
subtracted therefrom to allow for variations in the test conditions and in the
capabiliies of meters, is the vehicle’s interior sound level at the driver's
seating position for the purposes of determining compliance with the
requirements of this test procedure.

Retroreflective Sheeting Daytime Color Specification

The daytime color of the RETROREFLECTIVE sheeting used to enhance school
bus safety requires different color tolerances in order to assure optimum safety
benefit, as well as to be consistent with the color of the school bus.

The color of the RETROREFLECTIVE sheeting shali conform to the table below when
samples applied to aluminum test panels are measured as specified in ASTM E1164.
For colorimetric measurements, material is illuminated by Standard llluminant D65 at
an angle of 45 degrees with the normal to the surface the observations are made in
the direction of the normal (45/0 degree geometry). The inverse (0/45 degree
geometry) with the illuminant at the normal to the surface and the observations at 45
degrees with the normal to the surface may also be used. For materials which are
directionally sensitive (e.g., prismatic sheeting), the colorimetric measurements are
made using circumferential illumination and viewing and the various measurements
are averaged. Calculations shall be done in accordance with ASTM E308 using the
CIE 1931 (2 degree) Standard Observer.

Retroreflective Sheeting Daytime Color
Chromaticity Coordinates of Corner Points

Determining the Permitted Color Area
1 2 3 4

Yellow X 0.484 0513 0517 0544
Y 0.455 0426 0482 0455
Luminance Factor (Y%) Minimum 10.0

Maximum 36.0

School Bus Seat Upholstery Fire Block Test

A. Test Chamber

Cross Section

The suggested test chamber is the same cross section as the bus body in
which seats are used with the rear section on each end. If a bus section is not
used, the cross section is to be 91+1 inch in width x 75 inches +3 inches in
height. There shall be a door, which does not provide ventilation, in the center
of each end of the test chamber. The doors shall be 383 inches in width and

72

'@)



5343 inches in height and include a latch to keep the doors closed during the
test. (See Figure 1.)

Length

The length of the test chamber shall allow three rows of seats at the minimum
spacing recommended by the installer. (See Figure 1, Detail A.)

fn order that different types of seats may be tested in the same chamber, a
length tolerance of plus 45 inches is allowed.

Ventilation

One ventilation opening shall be in each end of the test chamber and shall
be 325 square inches £25 square inches. The bottom of the opening shall be
30 inches +3 inches above the chamber floor. Ventilation openings shall be on
the same side of the test chamber. (See Figure 1.)

There shall be no ventilation openings along the length of the test chamber.

A forced-air ventilation system may not be used.

Baffles shall be used to prevent wind from blowing directly into the ventilation
openings.

Camera View Area

An opening covered with glass shall be provided at the midpoint of the test chamber
length for camera viewing. The opening shall allow the camera to view the seat
parallel to the seat width. (See Figure 1.}

A.

Test Sample
The sample shall be a fully-assembled seat.

Record the weight of all padding and upholstery prior to assembly. Record
the weight of the fully-assembled seat.

Ignition Source

A paper grocery bag with dimensions of approximately 7x11x18 inches is
used to contain double sheets of newsprint (black print only, approximately
22x28inches). The total combined weight of bag and newspaper shall be
seven ounces +0.5 ounces.

Test Procedure

1. Install three seats in the test chamber at minimum spacing, per installer
recommendation. Seats shall be perpendicular to the dimension
indicated as “length” in Figure 1. install so that seat frames will not fall
during the test. Seat width shall be determined so that maximum
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passenger capacity per row (two seats) for the seat style shall be

tested.
2. For each test, position the ignition source in the following positions
outlined.
Figure 1
VENTILATION
OPENINGS

DOORS

HEIGHT

/

]
i

Z’ WIDTH
END CROSS SECTION

RECOMMENDED TO
BE SAME AS 8US
sony

|
~

LENGTH
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CAMERA
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CENTERED
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DETAIL “A*

SEAT
SPACING

- MINIMUM —— MINIMUM -'r MINIMUM
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SEAT SEAT
SPACING ; SPACING
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FIGURE 2 FIGURE 3

_ B

214

Position A.

Position ignition source with 18-
inch dimension in contact with the
seat cushion and touching the seat
back. Center the bag on top of the
cushion. {See Figure 2.)

Position B.

Position the ignition source on the
floor behind the seat with 18-inch
side resting on floor and parallel to
seat width, centered

onh width so that the rear of bag does
not extend beyond the rear seat back.

(See Figure 3.)
FIGURE 4

Position C.

Position the ignition source on the

floor on the aisle side of the sea with

18-inch dimension on the floor and

perpendicular to the seat width

touching the seat leg with centeriine

of the bag at the center of the seat back.

(See Figure 4.)

3. A wooden match shall be used to light the ignition source. Time the test,
beginning when the ignition source is on fire and ending when all flames are
out.

4, After each ignition source position test, weigh seat assembly, including loose

material which has fallen off the seat onto the floor.
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Performance Criteria

For each ignition source position test, the seat tested must meet all of the following
criteria. A new seat specimen may be used for each ignition source position test.

1. Maximum time from ignition to flameout shall be 8 minutes.

2. Flame shall not spread to any other seat with the ignition source
in Position A and Position C.

3. Weight loss may not exceed 10% of the pretest weight of padding and
upholstery.
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