














































































































































































































































































































STARTRANS SENATOR STANDARD BUILD SPECS
JULY 2008

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.
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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.

10



STARTRANS SENATOR STANDARD BUILD SPECS
JULY 2008

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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