









































































































































































































































A. Air Conditioning System

1. a. The air conditioning system (AC) shall have front and rear evaporator units. lhe
system shall be integrated with a compatible in-dash driver's area evaporator unit
and compressor (chassis OEM) capable of delivering tempered air for windshield
defrosting. The systems shall use refrigerant type R-134A and be wananted from
in service date for one full year, minimum. The system shall be of sufficient
capacity to maintain interior temperature requirements stated in the test procedure
for air conditioning systems duting summer operation (see required certification in
Vendor/Manufacturer Requirements, Section VIIL. C)

b. The front system shall be integrated with a compatible in-dash driver's area
evaporator unit (complete front system may be Chassis OEM). The front system
shall piovide temperature control with sufficient cooling ventilators for driver
comfort with no reliance on the rear system for front tempeiature control. Front
and rear air flow and temperature shall be controlled by separate switches on the
driver's control panel or dash panel. Front and rear systems shall have separate fan
controls

2. Compressor: There shall be one engine driven air conditioning compressor of nominal 10
cu. in. displacement (may be chassis OEM). Hose end metal fittings connecting hoses to
the compressor shall be electro-coated steel that pass the ASTM D117 1000 hour Salt
Spray test. The compressor clutch circuit shall be interrupted when abnormal pressures
are detected by the pressure monitoring switches. Low pressure switch shall be located
between expansion valve and compressor in the low pressure side of the system. The high
pressure switch shall be located between compressor and condenser in the high pressure
side of the system. Suggested sources: A.C. Industries, American Cooling Technology,
Thermo King, Trans/Ait,.

3. Condenser: The system’s condenser shall be roof mounted. The condenser fans and
motors shall be enclosed within the condenser housing. The housing shall be
galvannealed with heat-fused powdered epoxy coating The condenser coil shall be
copper tube expanded into aluminum fins and vinyl-coated. Hose end metal fittings
connecting hoses to the condenser shall be electro-coated steel that pass the ASTM D117
1000 hour Salt Spray test. IHigh pressure cut out switches shall be wired into the clutch
circuit. The condensers shall be equipped with 10" axial fans dynamically balanced with
permanent magnet totally enclosed motors. The condenser shall blow air on an angle
down from the bus chassis to help prevent re-circulation of hot air back through the
condenser core. A refrigerant dryer shall be included and a sight glass where necessary.
The condenser shall include winter guard kits approved by the State. Suggested sources
for the condenser: A.C Industries, Ameiican Cooling Technology, Inc, Thermo King,
Trans/Ait

4. Evaporator(s)

a. The fiont (may be chassis OEM equipment) and rear evaporator shall have three-
speed or variable speed continuous duty permanently lubricated blower motors
(rear blower assembly rated at 1985 CFM, minimum). The evaporator cores shall
be a copper coil with aluminum fins (four rows deep, minimum), galvanized
heavy-duty fiame and coil end sheets with a galvannealed drain pan  The
evapolator expansion valve shall have "O" ting tefrigerant connections. Suggested
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sources: A.C. Industries, American Cooling Technology, Inc., Thermo King,
Trans/Air.

b. The driver's evaporator shall be controlled separately from the passenger area
evaporator and shall have a three-speed or variable speed continuous duty
permanently lubricated blower motor (may be chassis OEM equipment). The
controls shall include an on/off switch and a three-speed blower switch. The in-
dash unit shall not interfere with removal or replacement of the engine cover ot be
blocked by the entrance door control mechanism.

c The passenger area evaporator system shall be separately conirolled from a control
station at the diiver's position. The controls shall include an on/off switch and a
three-speed or variable speed blower swiich.

The components of the air conditioning system shall be readily accessible for
maintenance. Service/charging ports shall be accessible without removing any other
component or item. The tefrigerant hose construction shall comply/exceed SAE
specification J2064 Type D or E. The construction of the hose shall include a nylon-based
thermoplastic inner liner reinforced with two separate layers of textile yain and a cover
consisting of a synthetic elastomer in order to reduce incidences of chaffing, cuts, and
ruptures with adequate extra length for flexing where connected to compressors and other
components. Reftigerant fitting construction shall comply/exceed SAE specification
72064 Type D or E. All refrigerant hose end fittings shall be electro-coated steel that will
pass the ASTM D117 1000 hour Salt Spray test. The hose coupling end of all fittings
shall include two hose barbs and two areas of elastomeric or HNBR seals. Refrigerant
hose clamp construction shall; comply/exceed SAE specification 12064 Type D o1 E, be
made of stainless steel to ensure coupling integrity, properly align hose end fitting, and
clamp the hose directly over the elastomeric or HNBR seals. Reftigerant hose fittings
shall be Aeroquip E-Z Clip system, Carrier/Transicold Quick-Klik system.

The wiring shall meet all applicable specifications (see Section V. B.). The evaporato:
and condenser wiring (power and ground circuits) shall be propeily sized to provide full
battery voltage to each electrical unit.

Alr conditioning electrical circuits shall be protected with automatic circuit breakers or
thermal relays
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B. Manual Entrance Door

1. The manufacturer shall provide a heavy duty manually-operated passenger entrance door
with control handle located in the driver’s compartment within easy reach of the driver.
The passenger entiance door shall not extend below the step frame. All exposed door
frame structure shall be made of 304 stainless steel acid-etched, coated with zinc based
primer and powder coated OEM white (including the fastenets). The door shall be located
on the right side of the bus behind the right front wheel. The entrance door shall provide a
30" clear width opening, minimum, with all handrails installed. Door opening height from
the top of the first step to the door header shall be a minimum of 76"

2. Passenger entrance door shall be a double-folding, split-type double leaf swing door. This
door shall have a flexible soft rubber cushion on the meeting edge 12" in width, minimum.
The door glass shall be see-through, tinted (AS-2) safety glass, Under all operating
conditions and bus speeds, an airtight and dust-proof seal shall be formed between the
door and the stepwell, between the door and body opening, and between the door leaf
sections.

3. A method shall be provided to lock the bus when the bus is parked.

. Driver-Side Running Board

A driver side running board shall be constructed of either stainless steel or aluminum. The
running board shall be securely attached to the chassis and have the capacity support 300 pounds.

D. Auxiliarv Air Heater System

The auxiliary air heater systems provided shall be able to preheat, provide supplemental heat, and
maintain heat for the intetior of the bus for all engines. The auxiliary heater systems shall be
supplied as a heated ait model with an on/off, vaiiable temperature, and with a seven-day
electronic timer conitol. The seven-day timer control shall be capable of a two hour preheat,
minimum and be capable of continuous run control when the key is on with the engine running.
The system control units shall be located in the driver's area of the bus. The heater system shall be
complete with all fuel and electrical controls, exhaust system, and standard wartanty. All heaters
shall be 12 volt units with a fused power supply and with protection for high and low voltage
conditions. The auxiliary heater system shall meet FMVSS 301 fuel system integrity
requirements. The heating units shall be fueled by the bus's primary fuel supply. The electrical
connection shall be a one piece harness from the control switch to the heating unit with weather-
pak or equal exterior connections

The heated air model (with mounting brackets) shall be a self-contained unit placed in the
passenger area either between the bus seat and bus floor o1 in a clear free space in the interior of
the bus (placement shall be decided at the time of installation). The heated air system shall be a
variable output, multi-stage heater for all engines., The heating unit shall have, 1) 16,000 BIU
heat output, minimum (high heat setting), 2) 100 CFM of aix delivery, minimum, and 3) automatic
cycling between heat output stages. The heating unit shall be operated from the bus diiver’s atea
control unit. The unit shall have automatic overheat protection. All heater systems' fuel and
exhaust connections shall be made outside the passenger compartment of the bus. The auxiliary
heater exhaust shall be connected to a section of rigid exhaust pipe with a down sweep that exits
just beyond the body side. The heating unit shall be fueled from the bus's primary fuel supply.
Suggested source: Espar Inc. DSLC/BSLC (gas, heated air) Webasto
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E. Power Seat Base for Driver’s Seat

Provide a six-way power seat base for standard driver’s seat that allows for fore and aft, up and
down, front tilt and rear tilt for the driver. Suggested source: Chassis Original Equipment
Manufacturer (OEM) Deluxe Power Seat Base.

F. Destination Sign

A 12-volt or 24-volt, solid state, LED destination sign shall be provided which meets ADA
requirement (one ﬁont and on 31de sign). Sign shall be progiammable using latest version of
Microsoft Windows® based software. Suggested sources: Luminator VISTA, TwinVision®

G. Ceiling Handrails

1.

Two full length transit-type ceiling handraiis shall be provided and securely attached to
roof structuwre  The handrails shall be a minimum of 1 1/4" outside diameter, brushed
finish, stainless steel including mounting brackets and fittings. All handrails shall meet
ADA requirements for position and size.

All handrail mountings shall have reinforcement plates welded to or imbedded in structure
behind suiface panels of sufficient strength to withstand passenger force  Final locations
shall be determined at pilot model production.

H. Exterior Heated Remote Mirrors

The exterior heated mirrors shall meet all exterior mitror specifications listed in part IV, section
O,. Suggested sources: B&R Manufacturing, Lucetix/Metagal, Mirror Lite Co, Inc., ROSCO,

1. Donation Box

A donation box (to 1eplace the farebox) shall be mounted on an adequately braced stanchion; shall
be located over a flat floor swiface near the driver; and shall be accessible to passengers entering
the bus (meet ADA requirements). The lockable donation box shall be supplied with two keys.
(Location shall be approved by the State at pilot model inspection ) Suggested source: Main
Farebox Model CO1M.

J. Farebox Hlecirical Prep

Electtical connections and wiring only (no farebox) along with support stanchion shall be
supplied to the area where the standard farebox would be mounted (location shall be approved by
the State at pilot model inspection).

K. Rear Emergency Exit Window

1.

Each bus shall be equipped with a rear exit window with a minimum of 1,200 square
inches of glass area. The rear window shall have a latching device for opening from
inside the bus which may be guickly released but designed to offer protection against
accidental release. Lever-type latches shall be used for rear emergency exit windows and
shall secure the windows tightly shut, shall be easily operated, and shall not unlatch due to
vibration during bus operation. The latches shall be made of non-cotrosive materials and
be designed for minimal maintenance needs. The rear window exit shall meet federal
requirements (FMVSS 217). The rear window exit shall have an audible alarm at the
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driver's area energized when the window starts to open with the ignition on. A clear full
width path of 16" minimum height shall be provided to the rear exit window. No objects
shall be placed in the bus which restricts passageway to the rear exit window. All
emergency exits shall be marked with instructions for proper use.

2. The bus rear exit window shall have a glue-on wide angle view Fresnel lens to improve
vision directly in back of bus. Minimum size shall be 80 square inches. Suggested
source: Vangard made by 3M.

L. Paint - Optional Designs

1. The bus shall have an 11" belt painted stripe (no decals). An example would be: an OEM
white bus with a 11" belt stripe.

2. The bus shall have the roof painted a different color. An example would be: an OEM
white bus with the roof painted 1ed

3. The bus shall be painted a full body color, including the roof, other than OEM white. An
example would be: a bus painted all red.

M. Folding Platform Passive Lift (Platform) (Meet ADA Requirements)

The folding platform lift shall meet all of the lift requitements stated in Part II, Section Y except
that the lift shall have a platform that folds in the center during stowage and the lift platform is
32" usable width. The folding platform lift provides an unobstructed view fiom inside the bus
through the 1ift opening. Braun Vista, Ricon KlearVue model K-5005 ADA.

N. Rear Five Place Passenger Seat

On buses with a rear exit window, forward facing seating for five passengers shall replace two
double place forward facing seats at the rear wall of the passenger compartment increasing the
passenger capacity by one. The five passenger seating shall be available for buses with the lift
forward of the rear axle (no wheelchair lift and/o1 securement location at the rear of the bus). The
five passenger seat shall be 88" minimum width and shall comply with all requirements specified
in Section I, Part P, Item 4. and Item 5. of these specifications but without grab handles. The
seats shall be of the same design and color as the other passenger seats. The seats shall be
equipped with passenger seat belts.

0. Two-Way Radio Antenna/Power

All material and labor required for a pre-installation package for two-way radio equipment shall
be furnished by the manufacturer All equipment and accessories installed as part of the buses
shall have no measurable radio frequency (RF) interfertence. All equipment installed on the bus
must operate in its normal mode while tadio transmissions are being made from an on board
transmitter producing 100 watts or more of transmit power while operating in the range of 43
Megahertz (Mhz) to 900 Mhz. Proper RF suppression to eliminate interference shall be provided
by the manufacturer in any equipment and accessories that can produce interference The bus
frame and body shall be designed to provide no measurable radio interference (shielding) for
improved radio emissions and reception performance. Certification of 1adio reception and
transmission performance by the bus manufacturer as well as locations of components for
installation of the radio packages for 43 Mhz to 900 Mhz shall be completed at pilot model
production.
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Two (2) antenna mounting plates ( 060" steel minimum) shall be mounted in the roof of
the bus for the purpose of providing a connection to the ground plane and providing a
secure mount for the antenna. On buses with a metal exterior skin, one plate shall be
mounted forward of the roof escape hatch on the roof center line and the second plate shall
be mounted to the left (driver’s side) of the first plate just above the bus side window. For
buses with FRP composite bodies, the mounting plates may be installed in the front cap of
the bus--one centered in the roof section of the cap and one centered in the left (driver’s)
side section of the cap. Each mounting plate must be properly positioned in relation to its
ground plane to ensure proper operation of an antenna installed at that mounting point.
The total thickness of the exterior shell of the bus in the mounting plate area including the
mounting plate shall be no more than 1/2".

Two (2) antenna ground planes, which are required for proper antenna operation, shall be
mounted in each bus. All ground planes shall be radio frequency (RF) grounded to the
neatest metal portion of the body stiucture using high corrosion resistance and high
conductivity braided ground straps of the proper size (3/8" minimum width). Giound
planes shall provide a comparable area of radio transmission coverage whether buses have
a metal exterior body covering or have a FRP composite exterior. At cach antenna access
opening and mounting plate area, the ground planes shall be of proper size and shape for
proper communication operations. The ground planes shall be a solid piece and operate
over the range of frequencies from 43 Mhz to 900 Mhz. The ground plane matetial used
by the manufacturer must be a durable material that can be connected to the antenna
mounting plate and grounded to the chassis frame. The gtound plane shall be of the
proper size to protect passengers in the bus from unnecessary radiation from the
transmitting antenna at the bus’s antenna access openings.

A 6" high branch deflector shall be installed on the roof of the bus 6" forward of the
antenna mounting area.

Two threaded type access holes with covers approximately 6" in diameter shall be
installed at the following antenna mounting plate locations:

a. The interior ceiling forward of the roof escape hatch.

b. For buses with metal exterior skin directly to the left (diiver’s) side above the side
window line of the bus.

¢. Toi buses with FRP composite bodies the screw-type access holes may be installed
in the front cap of the bus, one centered in the roof section of the cap and one
centered in the left side section of the cap. Adequate space shall be provided
between the installed access cover and the inner body to allow for routing of the
antenna lead and its connections without interference.

A concealed thin wall plastic conduit, 5/8” 11D, minimum, (with antenna cable pull wite)
shall extend from the antenna mounting plate locations (roof and above side window or in
front cap) to the mounting location for the radio. When installed, the conduit shall have
no sharp or 1ight angle bends or be distorted to prevent insertion of the antenna lead. For
both antenna mounting plate locations, sufficient space shall be left at each end of the
conduit to allow easy removal and replacement of the devices attached to the cable. The
antenna pull wire shall terminate behind the driver's seat with 2 feet of extra length
extending into the bus interior.
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12-volt power for the two-way tadio - lhe positive lead (red 8 ga wire fused at 40
amperes) for the radio connection shall be provided directly from the battery positive post.
The ground lead (black, 8 ga) shall be connected directly to the chassis fiame with a bolt
and nut for fastening Proper suppression equipment shall be incorporated in the bus’s
electrical system to climinate interference with radio and television transmission and
reception shall not cause interference with any electronic system on the bus. The radio
power and ground leads shall terminate directly behind the driver's seat with 12 feet of
extra length extending into the bus interior.

A split loom or other flexible wire race-way (1" minimum) shall be installed from the
radio location to the dash mounted mictophone control location.

The modesty panel behind the driver shall be used for radio mounting and shall be
constructed to support 60 pounds of weight. To provide for tadio mounting, a 5"
minimum distance shall be provided between the driver's seat and the modesty panel when
the driver’s seat is in its most rearward travel position.

P. Sterco/Radio_and Public Address System — Optional Systems

1.
2.

3.

4

AM/FM/compact disc (CD) stereo 1adio system and shall be equipped with two (2)
speakers. Suggested source: OEM.

Combined AM/FM/compact disc (CD) stereo tadio and a public address system and shall
be equipped with two (2) speakers.

Public address system only and shall be equipped with two (2) speakers.

Extra speakers to a total of four (4)

Q. Raised Floor (No Wheel Wells)

The bus shall be equipped with a 1aised floor whete no wheel wells are showing in the rear of the

bus.

The raised floor shall not cause changes to any other requirements as stated this

specification. In addition, the step well shall meet the same requirements as specified in part II,
section D.

R. Smooth Anti-slip Flooring

i.

The entire passenger area including the wheelchair securement area, entrance steps and
stepwell area shall be overlaid with smooth, slip resistant flooting material. The resilient
sheet flooring system (2.2 mm thickness minimum) shall be a high quality vinyl
constructed with aluminum oxide , silicon carbide grains and PVC chips blended in a high
quality wear layer with a non woven polyester/cellulose backing with glass fiber
reinforced center sctim. The flooring shall extend up the sidewall and rear wall to the seat
rail line and shall be coved at the floor/wall joint to form a smooth water tight transition.
Installation of flooring must be done strictly according to the flooring manufacturer’s
directions using the proper accessories, tools, and adhesives Suggested sources: Aliro
Transflor™ Meta, Altro Transflor™ Chroma.

Step treads shall be one-piece resilient sheet flooring system maiching the passenger
compartment flooring. All step edges (nosings of step tread material) shall have a band of
bright vellow contrasting color running full width of the step. Step tread to stepwell joints
shall be sealed to prevent intrusion of moisture and debris. An aisle width standee line of
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bright yellow contrasting color shall be in the aisle just behind stepwell (must meet ADA
contrast requirement). Suggested sources: Altro Safety Step System
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S. Entrance Stepwell Heater

The entrance stepwell shall include a 12-volt electric heating element/unit for the lower step to
prevent icing of entrance steps. The low voltage step heater shall consist of one or more wire
elements laminated and vulcanized between two plies of .026" silicone rubber impregnated
fiberglass cloth to maintain an ap%‘oximate temperature of 160° F with a low temperature (30°F)
sensing switch (Waim Welcome® by Lighthouse International, Ltd.). The entire lower step
heating unit with power wires shall be enclosed between the stepwell and the step tread (beneath
the step tread) of the lower step. Lead wites shall be loomed, supported by brackets, and
protected by grommets whete they pass through structure. The sensing switch (thermostat) shall
be integral with the power feed wire and located outside the stepwell in a protected area under the
bus or be integral with a separate short harness that plugs into the feed wire under the bus.

VII. VENDOR/MANUFACTURER REQUIREMENTS

A.

Bus Information Furnished

Bus information in this section shall be reviewed at the pre-pilot model review meeting and at
final pilot model production Bus information identified by “ * ” shall also be supplied with each
bus at delivery where indicated. All manuals shall be provided in a hardcopy and an electronic
copy (CD or DVD) The vendor/manufacturer shall maintain record or proof that all bus
information was supplied to the transit agency.

1. Copy of manufacturer's statement of origin for a bus.
2.  Warranty papers for chassis, body, and additional equipment with each bus.

3.*  As built drawings showing wiring schematics of all electiical circuits, body, and chassis
with each bus.

4.*  Operator's manual for bus and all add-on equipment with each bus

5% A complete set of repair manuals for the chassis and a manufacturer’s parts manual for the
body, and auxiliary equipment for the first bus of each model year delivered to each transit
agency.

6%  Drivability and emissions manual for the first bus of cach model year delivered to each
transit agency.

7.  Bus operating instructions showing controls and operation on a DVD for the fitst bus
delivered to each transit agency

8.* Standard manufacturer's production option sheet(s)/decal(s) for chassis and body shall be
installed in manufacturer’s standard location, with no holes or rivets obscuring writing and
numbers. Sheet shall include rear axle ratio. A paper copy of the service broadcast sheet
for chassis shall also be provided with each bus.

9.*  Maintenance and inspection schedule incorporating the required maintenance and
inspection of the basic bus and its subsystems (i.e., wheelchair lift) with each bus.

10.  Detailed description and specifications of the frame structure, roof structure, side
sheathing, inside panels, with particular reference to material used.
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11.  Detailed drawing on how body structure is mounted on chassis frame.

12.  Certification that the seating floor anchorage and floor fasteners shall meet all applicable
FMVSS including FMVSS 207, 208, 209, and 210.

13.%  Proof of bus suspension alignment (work order or bill) at final bus inspection and with
each bus. Four wheel alignment shall include adjustments to front and rear suspension
and steering parts so that axle alignment, camber, caster, and toe settings are within
manufacturet's desired limits.

14.*  Proof of undercoating (wartanty) at final bus inspection and with each bus.

15.% Front end and rear towing instructions with each bus.

16 Wheelchair securement product instructions and training program,

B. Manufacturer Quality Control

Bus contractor/manufacturer shall provide a plan for quality control during bus construction and
include the plan as part of the bid documents (ISO 9001:2000 Certification) Bus
contractor/manufacturer shall also provide the name of the chief of quality control for bus
construction.

The contractor shall establish and maintain an effective in-plant quality assurance organization. It
shall be a specifically defined organization and should be directly responsible to the contractor’s
management and completely independent from production. The quality assuiance or ganization
shall exercise quality control over all phases of production from initiation of design through
manufactute and preparation for delivery The organization shall also control the quality of
supply articles The quality assurance organization shall verify inspection opetation instructions
to ascertain that the manufactured product meets all prescribed requirements. The quality
assurance organization shall detect and promptly assure correction of any conditions that may
result in the production of defective transit buses. These conditions may occur in design,
purchases, manufacture, tests or operations that culminate in defective supplies, services,
facilities, technical data, or standards The contractor shall maintain drawings and other
documentation that completely describe a qualified bus that meets all of the options and special
1equirements of this procurement  The quality assurance organization shall verify that each transit
bus is manufactured in accordance with these controlled drawings and documentation.

The contractor shall ensure that all basic production operations, as well as other processing and
fabricating, are performed under controlled conditions. Establishment of these controlled
conditions shall be based on the documented wotk instructions, adequate production equipment,
and special work environments if necessary. A system for final inspection and test of completed
transit buses shall be provided by the quality assurance organization. It shall measure the overall
quality of each completed bus. A system shall be maintained by the quality assurance
organization for identifying the inspection status of components and completed transit buses.
Identification may include cards, tags, or other quality control devices Inspection stations shall
be at the best locations to provide for the work content and characteristics to be inspected.
Stations shall provide the facilities and equipment to inspect structural, electrical, hydraulic, and
other components and assemblies for compliance with the design requirements. Stations shall
also be at the best locations to inspect o1 test characteristics before they are concealed by
subsequent fabrication or assembly operations. These locations shall minimally include, as
practical, under-body structure completion, body framing completion, body prior to paint
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preparation, water test before interior trim and insulation installation, engine installation
completion, under-body dress-up and completion, bus prior to final paint touch-up, bus prior to
road test, bus final road completion and presentation to resident inspectors. Tests shall be
performed by the bus manufacturer to ensure that the unit is dustproof, water-tight, fumeproof,
and that all bus fluids are per specifications. The quality assurance organization shall be
responsible for presenting the completed bus to the resident inspectors. Sufficiently trained
inspectors shall be used to ensure that all materials, components, and assemblies are inspected for
conformance with the qualified bus design.

The State may be 1epresented at the contractor's plant by resident inspectors. They shall monitor,
in the contractor's plant, the manufacture of transit buses built under this procurement. Ihe
contractor shall provide office space for the resident inspectors in close proximity to the final
assembly area. This office space shall be equipped with desks, chairs, outside and interplant
telephones, and other items sufficient to accommodate the resident inspector staff. Inspectors
shall have lifting equipment available for 1aising buses for under bus inspections.

C. Air Conditioning Certification

Bus manufacturer shall provide air conditioning system performance certification (conducted by
an independent laboratory or testing agency and supported by documentation of the actual test on
the pilot model bus) that the air conditioning system installed in the busmeets or exceeds
performance levels required by these specifications.

1. The air conditioning system performance testing shall be conducted using a heating
chamber of sufficient size to contain the basic bus, to heat soak the bus at 100°F for 4
hours minimum, to simulate sun load entering windshield, and to maintain 100°F extetior
temperature continuously after heat soak during testing. An interior temperature of 72°F
(+3°F) must be reached within 30 minutes from the beginning of the test. Engine speed
shall be maintained at 1300 RPM (= 200 RPM) during the test.

2. Instrumentation for temperature monitoring of the bus interior shall be a minimum of 3
points in the passenger area 30" above the floor - one in driver's area at knee level, and
one at the evaporatots’ air inlets and air outlets Instrumentation and recording equipment
shall be able to monitor all points, record data at one minute intervals, and print a data
report

D. Heating/Ventilating Certification

The bus manufacturer shall provide test results that certify the performance of the
heating/ventilating system as installed in the bus meets o1 exceeds performance levels required by
these specifications. The test should be conducted by an independent laboratory or testing agency
and supported by documentation of the actual tests on the pilot model bus. Testing may be
performed in natural cold climate conditions. Testing of the diesel engine equipped bus shall be
deemed sufficient.

1L The heating system performance testing shall be conducted using a cold chamber of
sufficient size to contain the basic bus; to cold soak the bus at 0°F for 12 hours; to
maintain 0°F continuously after cold soak during testing; and be equipped with a chassis
dynamometer to simulate road operation under conditions encountered in normal transit
operations with a 20% load of passengers, 1 wheelchair and a bus diiver. An average
interior temperature of 60°F must be reached within 30 minutes from the beginning of the
test. After initial warm-up while the bus is in passenger service, the front and rear heavy-
duty heating system shall be sufficient to maintain a minimum of 64°F at knee level
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throughout interior of bus and at the diiver's foot space when the outside temperature is
0°F. The test procedures shall be completed: 1) to show actual temperature rise fiom
static parked condition; 2) to simulate an average bus route; and 3) to measure coolant
flow rates in the heater circuits at idle and at operating speeds.

2. The test is to be: 1) warm-up of 15 minutes with 8 minutes @ idle and 7 minutes @ 35
mph 1oad load; 2) idle bus, 3 minutes [passenger boarding - door open for 1 minute]; 3)
run @ 25 mph for 5 minutes, run @ idle 3 minutes [passenger boarding - door open for 1
minute}; 4) run @ 25 mph for 5 minutes, run @ idle for 8 minutes [wheelchair boarding -
doors open for 4 minutes]; 5) 2 cycles of run @ 25 mph for 5 minutes, idle 3 minutes
[passenger boarding - door open for 1 minute]: 6) run @ 25 mph for 5 minutes, run @
idle for 8 minutes [wheelchair boarding - doors open for 4 minutes]; 7) 2 cycles of run @
25 mph for 5 minutes, idle 3 minutes [passenger boarding - door open for 1 minutie]; 8)
run bus at 35 mph for 6 minutes; and 9) idle bus, 5 minutes. Total test operation cycle of
95 minutes.

3. Instrumented monitoring for the bus interior tempetature shall be a minimum of 3 points
located front, center, and rear in the passenger area 30" above the floor -- one in driver's
area at knee level 22" above the floor, at front heater’s air inlets and air outlets, and at 1ear
heater’s air inlets and air outlets. Other temperature monitoring points shall be: engine
operating (coolant); engine oil; engine outlet to heater; heater return at engine or radiator;
and exterior ambient Coolant flow shall be monitored from the engine outlet to the
heaters and for coolant flow through each circuit to the heater unit Normal engine
operating temperature shall be reached 30 minutes into the test and shall be maintained
throughout the performance test. Supplemental heat shall be supplied to raise engine to
normal operating temperature if testing conditions fail to raise the engine to normal
operating temperatures at 30 minutes into the test. The standard used for this test for
normal engine operating temperature is determined by the engine manufacturer’s
specifications. Instrumentation and recording equipment shall be able to monitor all
points, record data at one minute intervals, and print a data report.

E. Purchaser Inspection

The purchaser reserves the right and shall be at liberty to inspect all material and wotkmanship at
all times during the progress of the work, and shall have the right to reject all material and
workmanship which do not conform with the specifications or accepted practice. Whete a
resident inspector is used, upon the request to the quality assurance supervisor, the resident
inspectors shall have access to the Contractor's quality assurance files related to this procurement.
These files shall include diawings, material standards, parts lists, inspection processing and
records, and record of defects.

F. Warranty

Warranty shall become effective on the date the bus is placed into service based upon agency
notice to contractor. Wartanty service performed at the manufacturer’s facilities at the
manufacturer’s 1equest shall have all costs coveted by the manufacturer Warranty for the bus
shall be the following as a minimum:

1. Three (3) years/36,000 miles on chassis.
2. Three (3) yeats/36,000 miles on transmission,

3. Three (3) vears on body structure, extetior and paint.
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Eighteen (18) months on lift.
All wiring shall be warranted for one (1) year from date of delivery.

Manufacturer's standard warranty of one (1) year 12,000 miles, minimum, on other add-on
components and items.

The chassis, body, and all add-on components shall be warranted by the successful
contractor.

Hybrid System shall be warranted by the hybrid manufacturer for 5 years or 60,000 miles.

G. Miscellaneous

1.

The vendor shall furnish the State with the delivery schedule of chassis to vendor and a
delivery date of completed buses within 30 calendar days fiom date of order.

Any in-line equipment changes shall have ptior written approval of the State
The vendor shall supply the bus turning radius: wheel-to-wheel and wall-to-wall.

The vendor shall furnish wairanty procedure instructions and necessary forms used by
customers to obtain necessary wartanty repairs.

The manufacturer(s) shall produce as pilot models the first two buses ordered by the State
for its transit agencies. The buses shall be: 1) one gas powered bus, 2) one diesel
powered bus, 3) each lift equipped, 4) each air conditioned, and 5) each the largest sizes
on request by the transit agencies. All necessary testing and equipment placement shall be
performed on the pilot models before final inspection/acceptance by the State. The pilot
models shall serve as a standard for the following units but shall not relieve the contractor
fiom an obligation to manufacture all units in compliance with all specifications.

VIIL BID DOCUMENTS

The bidder shall supply a copy of the following documents with the bid quotation:

A.

B.

The Michigan Bus Specification forms completed in detail.

A floor plan of the bus shall be provided indicating dimensions and showing the interior layout of
the bus. The plan shall include wheelchair placement, stanchion locations, engineering calculated
loaded bus axle weights, and be drawn to scale for all configurations.

Detailed engineering drawing for the design of the entrance door and door opening device (with
drawings).

Detailed engineering drawing for the design of the entrance step configuration (with drawings).

Roof, sidewall, and flooring drawings showing structure and structural specifications indicating
metal size and type used. Include side sheathing and inside panels.

A description of the manufacturer’s chassis (specifications).
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Detailed engineering drawing on how body stiucture is mounted on chassis frame.

All bidders must supply manufacturer's technical specifications for wheelchair lifts and
wheelchair restraints. Manufacturer's sales literature is acceptable if it contains the technical
specifications.

The wartanties for body, chassis, and drive train.

A copy of the Bus Rollover Protection Test (FMVSS 220) results of the bus offered as specified
in the bid.

The required Federal Transit Administration (FTA) clauses shall be attached to bid quotation.
The technical data sheet including flammability and smoke emissions for the seat covering
material supplied.

Seat frame Salt Spray, humidity and impact resistance tests’ results

Certification test data showing that the seats, the seat belts, and the installation are in compliance
with FMVSS-207, 208, 209, and 210 where applicable for the bus model being offered in this bid.

Certification that the wiring and the switches for air conditioning and all add-on components are
adequate to withstand transient loads expected.

A copy of the dealer agreement between the Bus Manufacturer and the designated dealer.

Certification that the bus model offered is a 5 year or 150,000 mile bus and will meet the
requitements of Federal Register Rules and Regulations 49 CFR Part 665, Bus Testing Program.
Stating from ' 665.13 Test Report and Manufacturer Certification, Section (b)(1), "A
manufacturer of a new bus model or a bus produced with a major change in component or
configuration shall provide a copy of the test report to a 1ecipient during the point in the
procurement process specified by the recipient”,

IX. TABLE 1
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1. Matarials fosted for surface. flammshility 7. Carpsting should ba tested In acoording  Building 187, Washington, Navy Yard,
should not exhibit any flaming o swith ASTM E-£48 with its padding, if the Washington, DC 20407, it
faming dripping, o padding ls nssd in actual installation. {7) Federal Aviation Administration

2. The 1 ity and k: 8. Arm rasts, if foamed plastic, are tested

cheracteristics of seat cushlon as cushions. Vertical Burn Test, FAR-25—853.
matarials should be demonstrated to ha 9, Testing is performed without upholstery. Availabls from: Superintendent of

g‘emmm aftor testlng according to ASTM
o 574 Thynamic Patigus Tosts Iy (Procedure

3. The surface flammability and smoka
emission charactaristics of a materiat should

et the spplcshle parformance critexia aftet
belng cleaned as recommended by the
roan

ufacturar,

5. ASTM E~862 maximum test limits for
sroke emission (specific optical density)
should be msasured in sither thas flaming
non-flaming mode, depending on which
mod%ﬁ:’mm more smoks.

B. ring and Fire Wall assemblias
should meat the performancs criterla during
& nomine] test period determined by the
transit . The nominal test period
should be tiice the maximum expected
g‘lod of ime, under normal circumstances,

a wehicle to coma to a complete, safs stop
from maximum speed, plus the ﬂm.fmm'
a

o

reprosents m trua test of its ability to perform
a# & barrier vehicle fires. Panatrations
{ducts, piping, etc.) should be deatgnad

againat acting as conduits for fire and emoke.

Definition of Terms

.1, Flams spread index (I5) as defined
in ASTM E-~162 is a factor derivad from
the rate of protgmes of the flame front (F)
and, the rats of heat liberation by the
materis] under test {{J), such that -
Ts=FsxQ).

2. Spacific optical density (Ds} is the
optical density measured over unit path
1sngth within'a chamber of unitvolume
preducad from e specimen of unit
surface area, that 1a irradiated by a heat
flux of 2.5 watts/cm? for a specified
period of Hme. :

a, Surfece flammabitity denotes the
rate at which flames travel zlong
surfaces.

4, Flaming running denotes
cantinuous gaming material leaving the
site of the during material ot 1ts instalied
location.

5F dripping denotes periodic
dﬂppmg material from the
site of burning matorial at its installed
location, -
Referenced Firs Standards

‘The source of test procedures lsted in
Table 1 is as follows: '

(1) Leaching Resistance.of Cloth,
FED--STD-191A~Textile Test Method
5830

Availability from: General Sarvices
Administration Specifications Divisioz,

Documsnts, 1S Government Printing
Qffice, Washington, DC 20402,

(3] American Socisty for Testing
Materials (ASTM) B
[e)¥Surface Flammability of Matsrials
Using a Radiant Heat Energy Source,
ASTM E-162;

(b) Surface Flammability for Flexibla
Caltular Materiels Ulging a Radiant Haat
Energy Source, ASTM D-3675;

(c) Fire Testa of Bullding Construction
and Materials, ASTM E~118;

{d) SpsciSic Optical Density of Smoka
Generated by Solid Materials, ASTM E—-
862;

(e) Bonded and Laminated Apparsl
Fabrics, ASTM D-2724;

(D) Flexible Cellular Materisls—Slab,
Bonded, and Malded Urethane Foams,
ASTM D-3574.

Available from: American Sociaty for
‘Testing and Matarials, 1918 Race Street,
Philadelphis, PA 19103.

In all instances, the most recent issue
of the document or the revision in effact
at the time of request should be
employed in the evaluation of the
material specified horein.

Issued: Octcber 14, 1983.

Gruce Crunican, .

Deputy Administrator.

[FR Doc. 93—25709 Filed 10-19-03; 8:4% am]
HLLIHA COOE 2910478
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TABLE 1: RECOMMENDATIONS FOR TESTING THE FLAMMABILITY AND SMOKE EMISSION
CHARACTERISTICS OF TRANSIT BUS AND VAN MATERIALS

Category Function Test Performance
of Material _ Procedure Criteria
Cushion!?39° ASTM D-3675 I,< 25
ASTM E-662 D, (1.5)< 100D, (4.0)< 200
Frame 'S8 ASTM E-162 1< 35
Seating ASTM E-662 D, (1.5)< 100;D, (4.0)< 200
Shroud'® ASTM E.162 I, 35
ASTM E-662 D, (1.5)< 100;D, (4.0)< 200.
Upholstery 147 FAR 25853 Flame time < 10 seconds;
(Vertical) _ burn leagth < 6 inches
ASTM E-662 D, (4.0)5 250 coated;D, (4.0)< 100 uncoated
wall 13 ASTM E-162 I, 35 '
ASTM E-662 D, (1.5)< 100;D, (4.0)< 200
Ceiling 1% ASTM E-162 L< 35
, ASTM E-662 " D, (1.5)< 100;D, (4.0)< 200
Patition ¥ ASTM E-162 L5 35
Panels ASTM E-662 D, (1.5)< 100;D, (4.0)< 200
Windscreen 13 ASTM E-162 d,€ 35
ASTM E-662 D, (1.5)< 100;D, {4.0)< 200
HVAC Ducting 1# ASTM E-162 L< 35 ‘
' ASTM E-662 D, (4.0)< 100
Light Diffuser® ASTM E-162 1,< 100
ASTM E.662 D, (1.5)< 100;D, (4.0)< 200
Wheel Well and ASTM E-119 Pass
Flooring Structural
Carpeting’ ASTM E-648 * C.RF. 2 0.5w/cm?
Thermal '3% ASTM E-162 I,z 25
Insulation - ASTM E-662 D, (4.0)< 100
Acoustic ¥ ASTM E-162 1,5 25
ASTM E:662 D, (4.0)< 100
Firewall ¢ ASTM E-119 Pass
Miscellaneous Exterior Shell 5 ASTM E-162 L35
ASTM E-662 D, (1.5)< 100;D, (4.0)< 200

« Refers to Notes on Table 1 - ————

———————



X. BUS SEATING ARRANGEMENTS

1. 158" Wheel Base - The hybrid, 18-passenger, non-lift/lift buses shall be supplied as

requested in the following seating arrangements:

B, 1141 Passeuger Bus With Lie

Forwurd of Roar Axle
s
e i # s
€. 842 Passeoper Bus Witk 150 D. 442 Pussenger Thas Wit LIt
Porward o Beor Axle : Bohind Rear Axle
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2. 176” Wheel Base - The hybrid, 24-passenger, non-lift/lift buses shall be supplied as
requested in the following seating arrangements:

-
s e
WIEELCHATR "
! ACCESS i EL]
N —— - [z T {OT

F. 14+2 Passenger Bus With Front Lift
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This specification was developed as a cooperative effort between the Michigan
Department of Transportation and a committee of representatives from various
Michigan Public Transit Agencies.

Upon request, this specification can be obtained in aiternative format such as
braille, large print,

or audio tape. Contact Michael Frezell, Michigan Department of Transpor
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APPENVDTIX 13

Body Specifications

The attached body specifications are representative of standard construction of the bus
proposed by Midwest Transit Equipment. MDOT’s specifications will supersede some of
the standard items shown. Every attempt will be made to point out all the variances
between the standard body features and what the actual MDOT bus build will have. Here
is a list of some of those items

1.

~

Nk

%

11

12

13.
14.

15.

16.

Floor decking will be %” Marine grade plywood material.

Z. Passenger enirance door step well and frame is 304 stainiess steel with stainless

attachment hardware.

Wheelchair door frames are 304 stainless steel with stainless attachment
hardware. Door has locking handle.

Rear bumper will be rubberized Romeo Rim help energy absorbing bumper.,
Exterior mirrors are remote and heated.

Mud flaps have support and brackets as requested by MDOT in the RFP as issued.
Headliner includes additional imbedded steel plates for the securing of handrails
and stanchions.

Flooring is either grey or tan in color with yellow step nosing and standee line.
Flooring is coved up the side walls to the seat rail line.

Exterior of the bus includes a heavy duty rub rail at the floor line.

Design and quantity of stanchions and modesty panels are as 1equested in the bid
specifications. Included are entrance hand rails both sides of stepwell, vertical
stanchion behind entrance and driver as well as horizontal rail from this sianchion
to wall, drivers plexi glass shield and padded modesty panels. Stanchions and
handrails in entrance area are bright yellow in color. There is also a stanchion/1ail
with modesty panel and plexi shicld mounted to rear of the lift.

Interior mirror is a minimum of 4” x 14”.

Insulation and support of wiring to meet requirements of the specs issued by
MDOT.

All exterior connectors are weather pak type.

All exterior lights are LED where specified by MDOT and meet the number, style
and location as requested.

All interior lights are LED as requested by MDOT meeting the lighting intensity
and location as specified.

For information on warranty, see section 8 of this binder.

For additional information that may not be contained above, please refer to
“Appendix “A” Evaluation Form” found in section #2

Should there be any questions or need for clarification needed, please contact Tom
Boldwin at 800-933-2412.



STARTRANS SENATOR STANDARD BUILD SPECS
JULY 2008

STEEL FLOOR
The steel sub frame parts are welded together in a welding fixture. It is constructed from the
following material.
12-gauge cross members are welded to four 10-gauge long sills which are 4 4 wide x 1 /4"
high. These cross members are a modified “C” 1 %4” wide x 3” high.
14-gauge steel floor support tubes % x 1 4™ are welded between the cross members to form a
grid that ties the steel sub frame together.
12-gauge floor side 1ails attach the sidewalls to the steet floor structure.

12-gauge seat track 1 5/8” wide x 7/8” high are welded every 6” to a 14-gauge steel strip that is 3
14" wide and welded to the cross members.

A 10-gauge wheel chair lift support (paratransit model) is welded to the cross members under the
wheel chair lift area. The support is designed as a secure point for the lift so it becomes an
integral part of the steel sub ftame

Rear wheel wells are constructed of 12-gauge steel and designed with flanges that are welded
under the lip of the cross membets to create a watertight seal and fastened at the wall side

The steel sub frame is painted after assembly to assure protection from rust and corrosion

UNISTRUT CHANNEL SEAT TRACK

All seating is secured in a 1 5/8” wide Unistrut channel seat track A 3 %2 wide 14-gauge steel
plate is welded to the steel sub frame. The Unistrut channel is then welded to this plate.

OPTIONAL FLAT FLOOR
The floor structure is identical except for the following changes.
The cross members are 1aised 5 %4 and are supported by ¥4 “V” style brackets that are welded
to the bottom of the cross member and the top of the long sill.
The 12-gauge side rail depth is increased to 9 1/8” to allow the sidewalls to sit in their standard
location. It has a 4” 12-gauge gusset welded to the backside and the bottom of the cross member
to support the increased depth.
ILO the steel wheel wells a flat 14-gauge galvaneal steel plate is welded to the sub frame to
complete the wheel well area.

FLOOR DECK
The finished sub floor is % thick Fiberglass reinforced plywood. This material is described as
follows: The inner core of the FRP panel is made of Northen Fir Lauch B/C plywood that has
been plugged and filled. The maximum number of filler plugs per 4’ x 8 sheet to be no more
that twenty (20) This material is sandwiched between 18 0z woven rope fiberglass matt that is
impregnated with fiberglass resin, the face side of the material to have 20 mil. Gel coat with the
back side covered with co-extruded melinex film
The FRP panels are then installed on the top of the steel sub frame with grade five (5) floor bolts.
Construction adhesive is utilized as well along the top of all floor members that intersect the
floor decking material as an additional securemeat method A minimum of six (6) bolts per
crossmember is standard.



STARTRANS SENATOR STANDARD BUILD SPECS
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OPTIONAL W/C FLANGED L TRACK

L track is mounted in 9 34" pieces and bolted through the floor with 5/16”grade 8 torx bolts. End
caps are installed at each end for a finished look

SIDEWALLS

Tha gidawnl
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piece seamless wall. It is constructed in the f llowmg mannet.
Yi" x %" 16-gauge and %" x 1 14" 14-gauge steel tubing is designed to create a steel grid work
that is a part of the total steel structure that surrounds the passenger compartment Paratransit
models have one additional % x 1 4" horizontal support located 17 above the window line for
the wheel chair shoulder harness support and two additional 34 x 1 4” vertical steel wall bows
located at the wheel chair door location

The exterior is a gelcoated surface at a 15 to 22 mil thickness.

A layer of resin and fiberglass will be skin coated at a thickness of 110 to 120 mil. The
fiberglass content of this layer will be 31 %.

A layer of spray core is then applied at a thickness of 75 to 80 mil.
A second layer of resin and fiberglass is applied.

At the top and bottom of the window line and at track seating location a glass mat is laid in the
wet resin. This gives additional strength at key stress points.

The steel cage is then laid in the wet resin and a %" (2 lb. density) polyurethane foam is added
between the steel cage supports and rolled down flush.

A final layer of resin and fiberglass is then sprayed on top.

While the final coat is still wet the interior surface is applied as a sub assembly consisting of an
interior gelcoat with a layer of resin and woven fiberglass mat (10 oz)).

The entire assembly is placed in a vacuum press until it is cured.

ROOF

The roof structure consists of a steel cage and fiberglass laminated together to form a one piece
seamless roof. Itis constructed in the following manner.

%7 x % 16-gauge and %" x 1 %4 14-gauge steel tubing creates a steel grid work which along
with the sidewall cage completes the steel that surrounds the passenger compartment.

The exterior is a gelcoated surface at 15 to 22 mil thickness.

A layer of 1esin and fiberglass will be skin coated at a thickness of 110 to 120 mil. The
fiberglass content of this layer will be 31 %

A second layer is then applied.

The steel cage is then laid in the wet resin and a %” wood core is added between the steel cage
supports and rolled down flush.

A final layer of resin and fiberglass is then sprayed on top.
The entire assembly is placed in a vacuum press until it is cured
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FRONT & REAR CAPS
The front & rear fiberglass caps are of one piece design and constructed in the following manner.
The exterior is a gelcoated surface at 15 to 22 mil thickness.
A layer of resin and fiberglass will be skin coated at a thickness of 110 to 120 mils. The
fiberglass content of this layer will be 31 %.
Reinforcements are then installed and glassed in.

WINDOWS
Driver’s Window (meets FMVSS 205 & 217)

At the driver’s position, one window is provided by the OEM This window rolls down
manually.

Curbside Transition Window (meets FMVSS 205 & 217)

The curbside transition window is located in front of the entry door. The window’s size is 40”
high x 13 14 at widest point (12” at the bottom). The top 1/3 is angled to fit the contour of the
cab. The total square inches of viewing area is 425. It has a tempered safety glass rating of AS-2
with a 31% tint

Passenger Side Windows —~ Non-Egress (meets FMVSS 205 & 217)

The number of windows depends on the model of the bus. The window’s size is 34” high x 24”
wide It is a double “T-slider” ventilation type which is designed for the top 7” to open by
sliding either the front or rear 6” sections toward the center. The window is maintained in the
closed position by mechanical latches The total square inches of viewing area is 816. Ithasa
tempered safety glass rating of AS-3 with a 31% tint.

Passenger Side Windows — Egress (meets FMVSS 205 & 217)

The number of windows will depend on the model of the bus. They are identical to the non-
egress in construction, but are designed to be opened in an emergency situation by releasing two
clearly marked red release latches located on each side of the window. There will be operating
instructions located at and on each egress window.

Rear Egress Window (meets FMVSS 205 & 217)

There is one rear egress window. The window is designed to be opened in an emergency
situation by releasing two clearly marked red release latches located on each side of the window.
There will be operating instructions located at and on each egress window. The window’s size is
22" high x 58” wide. The total square inches of viewing area is 1,276. It has a tempered safety
glass rating of AS-3 and 31% tint

Window Seals

The windows are sealed between the body and window frame with 14 ribbed rectangle closed
cell rubber seal

ASSEMBLY
The bus body is assembled in the following manner.
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The entry door steel portal frame is welded and bolted to the chassis so this assembly becomes
an integral part of the OEM chassis.

The steel floor sub frame assembly is then mounted on the OEM chassis utilizing by bolting to
the OEM frame with 12mm x 1.75 class 9.8 bolts and nuts supplied by the chassis manufacturer
utilizing the OEM rubber mount suspension system. This allows the body to be mounted the
same as the OEM cab which reduces any stress where the two are connected and helps isolate
road vibrations from the body.

The floor deck is next. A closed-cell rubber seal is applied to the edge of the plywood floors, so
when the sidewall is set this seal will close any gap between the floor and sidewall, creating a
weather proof passenger compartment.

The front fiberglass cap is secured to the OEM chassis utilizing mechanical fasteners and a butyi
rubber seal between the chassis and the flange on the front cap to create a weather proof seal.
The side walls are then installed, secuting them to the steel sub frame and portal frame with
mechanical fasteners.

The interior rear wall follows and is attached to the rear cross member and the sidewalls,
utilizing mechanical fasteners

The roof is then installed and attached to the front cap, sidewalls and rear interior wall, utilizing
mechanical fasteners in conjunction with steel reinforcing attachment strips.

The entry door frame and steps are installed and attached to the portal frame utilizing mechanical
fasteners and butyl rubber seal The double-out doors are then installed to complete the main
body structure.

After the body is assembled a liquid sealer is applied to the seams at the floor line and intetior
rear wall. This sealing is in addition to sealing the interior after the final trim picces are applied
This completes the steel/fiberglass composite combination body structure, having a minimum of
body seams, no exposed fasteners, resistant to impact, “body shock” (OEM rubber mounting
system), oxidation finish, and non-corrosive. This body structure fully meets FMVSS 220 & 221
requirements.

The remaining components are not an integral patt of the body structure, but are designed for
weather protection and/or cosmetic components. The reat cap is then set over the rear interior
wall and along with the fiberglass side skirts, fender flares, transition pieces and the bumper anti
ride, installed with mechanical fasteners and sealed with a butyl rubber seal (interior) or an
automotive caulk (exterior) In addition, the skirts and fender flares are fastened to the
horizontal steel tubes in the sidewalls and the anti ride into the steel sub frame.

After all the above components are installed, an aluminum trim, secured by mechanical fasteners,
is placed over the body seams. This trim is covered with a vinyl insert and sealed with an
automotive caulk to assure the body is completely weather proof

DOORS
DRIVER’S DOOR
The driver’s door is OEM and has a keyed lock and manual window

PASSENGER ENTRY DOOR
Entry Door Portal Frame
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The entry door portal frame isa 1 12” x 1 " 14-gauge tubular fiame that is welded at the bus
sub frame and the chassis cab floor. It is fastened with mechanical fasteners at the curbside “A”
pillar. The purpose of this frame is to support the entry doorframe.

Entry Door Step Well Frame

The step well frame consists of 14-gauge galvaneal steel formed to create a perimeter frame, step
well, and the finished opening for the double-out entry doors. The step well is a 3-step enfry on
a standard floor, 4-step on a flat floor model. This frame is powder coated black.

Double-Out Entry Doors

The standard entry door is a manually opened double door design with a clear opening of 32”
wide x 83” high. The opener is a “pistol grip door closer” with an over-center positive lock

A&M Systems, Inc. Aluma-Clear™ Door Specifications:

Full clear span, full view glass

Glass panel is 1/8”, AS-2 green tint;

Fully anodized 6063-16 aluminum extruded door frame

Extrusion has 2 minimum wall thickness of 090"

All frame assembly joints use Key-Lok™ design for added joint rigidity
All attaching hardware is zinc plated or stainless steel for corrosion control
Lower pivot point is glass-filled injection molded design

Upper Torque Arm drive is zinc plated and easily replaced if required
Both door panels are identical and can be used in either forward or aft position
Door panels are light weight, typically less than 35 Ibs each

WHEEL CHAIR DOORS (paratransit model)
The double-out wheel chair door is constructed in the following manner.
The door leaf consists of an interior frame assembled from 1 3/8” x %” substrate witha 1 85 Ib
density foam sandwiched between an inner and outer skin of .040 smooth aluminum. These
items are laminated together to form a one-piece solid door
The front leaf utilizes a 3-point dead bolt latch system, while the rear leaf is a 2-point.
Each leaf has an upper 36” high x 14 4” wide window. It has a total square inch viewing area of
522 and a tempered safety glass rating of AS-3 with a 31% tint.
There are 3 rubber seals, a ¥4” “D” style, a 14" “D” style, and a 2" ribbed seal, which complete
the assembly for a weather tight fit
The outer perimeter frame is constructed from extruded aluminum and incorporates the hinges
that have .120 steel hinge pins. The hinges are then mechanically fastened to the door leaves.
A header plate, installed at the top of the assembly, allows for two, top mounted, steel check-
style, zinc plated hold open devices with 30 1b. springs
The entire assembly is then inserted into the wheel chair door frame. This frame consists of 14-
gauge galvaneal steel, powder coated white, and formed to create a perimeter frame and 1ift
platform support.
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EXTERIOR FEATURES

FRONT BUMPER
The chassis manufacturer provides the standard front bumper

REAR BUMPER

The rear bumper is a wrap-around style constructed of 10-gauge steel It is powder coated black.
The bumper is supported by two formed 3/16™ x 6 1/4” x 14" bumper brackets that are welded to
steel “C” channel and bolted to the chassis frame

EXTERIOR MIRRORS

There are two Rosco brand exterior mirrors The mounting brackets include a driver’s side wing
mount and a passenger side fender mount quad design. The mirrors and mounting brackets will
have a black finish with a 2-in-1 mirror head. The upper flat glass measures 6 %" wide x 9 %7
high with the lower convex measming 6” wide x 3 2" high.

MUD FLAPS

There are four mud flaps, two front and two rear The rear mud flaps are constructed of ¥4” black
thermoset plastic and are fastened to a steel support that is a part of the steel sub frame. The
front mud flaps are constructed from 1/8” smooth rubber.

FUEL FILL

A fiberglass fuel fill is recessed into the body on the driver’s side so the OEM fuel fill pipe and
fuel cap does not protrude beyond the body sides

DRIVE SHAFT GUARDS

A drive shaft guard is installed on each section of the drive shaft. These guards are %” steel and
2” wide. They are welded to the chassis steel sub frame.

HEAT SHIELD

A heat shield is installed over the exhaust pipe and muffler. This shield is constructed from 040
aluminum and fastened to the bottom of the sub frame cross members with mechanical fasteners.

UNDERCOATING

The entire underside of the bus is undercoated with Z-Tech (ZPG20060B) except the areas
directly above the chassis exhaust pipe, muffler and tailpipe. (12” from exhaust pipe and 2”
from fuel tank) The undercoating meets all MIL specs C-62218A

FIBERGLASS SKIRTS, FENDER FLARES, TRANSITION PIECES & ANTI RIDE
The fiberglass parts are constructed in the following manner.
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The exterior is a gelcoated surface at 15 to 22 mil thickness.
A layer of resin and fiberglass will be skin coated at a thickness of 110 to 120 mils. The
fiberglass content of this layer will be 31 %.

INTERIOR FEATURES

REAR WALL FINISH
The interior rear wall is constructed in the following manner, starting with the interior surfac
and working to the outside.
The interior surface is gelcoated at a thickness of 15 to 22 mil.
A layer of resin and 10 oz. woven fibetglass mat is then applied to the gelcoat surface.
A % x 2 substrate frame is stapled and glued to form a grid work to support and outline the
perimeter of the rear wall. Between the horizontal and vertical pieces of the substrate grid work,
pieces of % 2 1b. density polyurethane foam are installed to create a solid core wall,
An 1/8” sheet of substrate provides the rear layer.
The three layers of the rear wall are then assembled using a hot-melt glue/press-roller process.
Two 10-gauge steel plates (127 x 317) are secured to the rear wall (paratransit model) as tapping
plates for the shoulder harness for the rear wheelchair positions.

CAB LINER
The cab liner is a one-piece fiberglass design
The exterior is a gelcoated surface at 15 to 22 mil thickness.
A layer of resin and fiberglass will be skin coated at a thickness of 110 to 120 mils. The
fiberglass content of this layer will be 31 %.
Prior to installing, a 1 %” thick fiberglass insulation is inserted between the exterior front cap and
the cab liner.
The cab liner is then fastened to %" thick x 4” wide substrate strips that have been secured to the
underside of the exterior front cap.

HEADLINER
The standard headliner is a one-piece fiberglass design.
The exterior is a gelcoated surface at 15 to 22 mil thickness.
A layer of resin and fiberglass will be skin coated at a thickness of 110 to 120 mils. The
fiberglass content of this layer will be 31 %.
The headliner is then fastened to % thick x 4” wide substrate that has been secured to the
underside of the roof.

HOSE COVERS
The 1ear hose covers are a one-piece fiberglass design.
The exterior is a gelcoated surface at 15 to 22 mil thickness.
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A layer of resin and fiberglass will be skin coated at a thickness of 110 to 120 mils. The
fiberglass content of this layer will be 31 %.

BODY SEAM TRIM

After all the above fiberglass components are installed, an aluminum trim, secured by
mechanical fasteners, is placed over the body seams . This trim is covered with a vinyl insert.

FINISHED FL.OOR

The standard floor covering is black, 1/8” thick, transit type smooth rubber with 3/16” ribbed
rubber in the entry way and the aisle. The entry steps have a white step nosing covering the
leading edge of the step riser.

ROTOCAST TRIM PANELS

A totocast trim panel is installed at the floor to sidewall seam. Over the wheel wells, there is a
molded piece of the same material, which follows the wheel well contour.

The “B” pillar, driver’s door header, windshield header, and curbside transition window also
utilize a rotocast panel to cover the unfinished areas of the OEM chassis.

ENTRY DOOR TRIM

The areas surrounding the entry door frame are trimmed with padded vinyl which matches the
interior color scheme.

STANCHIONS, MODESTY PANELS, & ASSIST HANDRAILS
There are two 1 1/4” OD stainless steel stanchion poles constructed in the following manner.

Behind the driver’s seat, a vertical stanchion will run from floor to ceiling connecting with a
horizontal stanchion secured to the wall. All fittings and fasteners are stainless steel. The
fasteners are a clad type with no exposed threads.

Behind the eniry doot, a vertical stanchion will run from floor to ceiling connecting with a
horizontal stanchion secured to the wall In addition, a modesty panel is attached to this
assembly All fittings and fasteners will be stainless steel. The fasteners are clad type with no
exposed threads. The modesty panel is constructed from a %" substrate and covered with a white
laminate finish. 1t is rectangular in shape and covered with a color-coordinated plastic edge
around the entire perimeter.

An entry assist hand rail, constructed from the same materials, is attached to the entry door
vertical stanchion for safety and to assist entering and exiting the bus.

INTERIOR MIRROR

A 2 %" x 9” fully adjustable mirror located in the top center portion of the windshield shall be
supplied by the chassis manufacturer. In addition, a 6” x 9” convex mirror with a full 1ange
adjustment is located above the driver’s area, on the interior front cab liner for viewing the
passenger ared.



STARTRANS SENATOR STANDARD BUILD SPECS
JULY 2008

WALL TRACK

The Unistrut channel is monobolted every 8” to a 1 14” x %" 14-gauge steel tube that is part of
the interior side wall structure.

The seat frames are bolted to the seat channel with two 7/16” grade 8 bolts, threaded into two 1
Y4 x 7/16” hardened channel nuts.

This installation meets FMVSS 207 & 210 requirements.

The driver seat pedestal is mounted in the holes provided by the OEM. The seat is a high back

recliner with a right hand arm rest. This seat meets FMVSS 207 & 210 requirements.

ELECTRICAL
WIRING
All wiring added by the final stage manufacturer meets one of the following standards.
SAE Specification J1128-SXL high temperatme wire (8 to 14-gauge)
SAE Specification J1128-GXL high temperature wire (8 to 14-gauge)
SAE Specification J1128-SGX high temperature wire (Battery cable)

In addition to the above specifications, all witing is color-coded, number and function designated
every 127 to enable identification and circuit trace ability.

INSTALLATION & SECUREMENT

All wiring under the body or hood is protected with high temperature (minimum 125 degree)
nylon convoluted tubing and is secured by one of the following methods.

High temperature heavy gauge wire ties
Insulated rubber coated P clamps.

In addition to the above requirements, all wiring is routed no closer than %" from any sharp edge
or a minimum of 4” away from any heat source.

No wiring will be routed through the wheel well unless protected by a metal shield and
convoluted tubing,

A minimum of 1 %” clearance is maintained between any wiring and the engine to compensate
for engine roll.

No wiring will be secured to brake or fuel lines

CONNECTORS

All wiring is connected in the under-body or under-hood areas by one of the following
connectors or methods.

Sealable insulated eyelet

Sealable insulated butt connector.
Sealable insulated quick disconnect.
Sealable insulated ring connector.
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Where it is not possible to install a sealable insulated electrical connector in these locations, the
insulated connector is protected by heat shrink tubing with a sealable glue inside.

The remaining wiring located inside the bus is connected by one of the following connectors.
Standard insulated eyelet.
Standard insulaied butt connector.
Standard insulated quick disconnect.
Standard insulated ring connector.

GAUGE OF WIRE
All wiring is sized to carry the electrical load required for length of bus.

LIGHTING
EXTERIOR LIGHTING

The following lights are installed and meet FMVSS 108 requirements. (Lamps, reflective devices
and/or associated equipment)

Identification lamps

Three amber rectangular lights centered and recessed in the front cap

Three red rectangular lights centered and recessed in the rear cap

Clearance lamps

Two amber rectangular lights located and recessed at each outer edge of the front cap
Two red rectangular lights located and recessed at each outer edge of the rear cap
Side Marker Lights

Two red rectangular lights located one on each side of the side wall just in front of the
rear cap in line with the rear clearance lights

Stop/Tail lamps, Turn signal lamps, and Backup lamps

Three 4” round light assemblies located and recessed in each side of the rear cap
License Plate Light

One chrome plated license plate light recessed in the rear cap on the driver’s side

(In addition to the light, there will be space provided for the license plate in the recess.)

The chassis manufacturer supplies the headlights, chassis front turn lights, and the hazard
flashers. The chassis system is then tied into the bus system by the final stage manufacturer

INTERIOR LIGHTING
Driver’s Courtesy Lights
A driver’s courtesy light is installed just above the driver’s left shoulder. Opening the driver’s
door or turning the headlight switch counter-clockwise activates the light

Step Well Entry Lights

Two 2” flush mount step well lights are provided, one on each side of the entry step well. These
lights activate when the double-out entry doors are opened.
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Overhead Courtesy Lights

Six overhead courtesy lights (four standard on the 20 model) are installed in the ceiling of the
bus to provide lighting for safe passenger movement. Turning on the switch in the driver’s
console or opening the double-out entry door activates the lighting.

Dash Instrumentation Lighting

Dash instrumentation lighting is provided by the chassis manufacturer and activated by the
headlight switch.

DRIVER’S CONTROL PANEL

MASTER DISTRIBUTION PANEL
A master distribution panel is installed in an aluminum cabinet located by the front entry door.
The function of this panel is to supply all power to the bus except those functions related to the
OEM chassis. A #2 cable that is connected to a solenoid that powers this panel. These circuits
will be protected by ATC type fuses The solenoid is activated when the ignition is turned on.

In addition to the power supplied by the ignition hot solenoid circuit, there are four circuits in the
panel that are battery hot. These circuits are for the radio and electric door operator options.

ELECTRONIC SWITCH PANEL CONTROL

A switch panel is located within easy access of the driver to control all the functions necessary to
operate the bus except the OEM chassis functions. Any electrical devices requiring a switch will

be provided as needed.

EXTERIOR FINISH
The standard exterior finish is a bright white gelcoat to match the OEM chassis white. Optional
paint packages are painted with a Dupont paint.

WARRANTY
The finished product has a general warranty of 12 months/12,000 miles and a structural body
watranty of 5 year/75,000 miles.
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