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August 2, 2018 

 

 

State of West Virginia 

Department of Administration 

Purchasing Division 

2019 Washington Street East 

Charleston, WV 25305-0130 

 

Dear Mrs. Childers: 

 

Thank you for the opportunity to submit this bid in response to your Request for Quotation # 

PTR1900000001. We are offering the Startrans Senator. 

 

Should we receive an award for this solicitation, we will provide the material as outlined. The 

Startrans Senator will be constructed in Goshen, Indiana. 

 

Also addressed and included in the proposal are curb weights and warranty locations to be used 

to maintain vehicles. 

 

We meet the warranty requirements specified within PTR1900000001. 

 

We are in full understanding of training and will provide personnel to conduct training if we are 

the successful bidder. We have included “as-built” wiring schematics in our bid price. Also, as 

requested, we are offering schemes to match your existing fleets. The prices for the paint and 

graphics are included in our pricing. 

 

Thank you again for this opportunity. Please call if you have questions. 

 

Sincerely, 

 

 

 

Chad Seals 

Account Manager 

West Virginia Public Transit Providers 

800-533-1006 x352 

434-821-4456 

chad@sonnymerryman.com  
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 EXECUTIVE SUMMARY 
  

Starcraft Bus, a Division of Forest River Inc. submitted a model Allstar-25, 
gasoline-powered 17 seat (including the driver) 25-foot bus, for a 7 yr/200,000 mile 
STURAA test.  The odometer reading at the time of delivery was 529.0 miles.  Testing 
started on December 6, 2005 and was completed on February 14, 2006.  The Check-In 
section of the report provides a description of the bus and specifies its major 
components.  
 

The primary part of the test program is the Structural Durability Test, which also 
provides the information for the Maintainability and Reliability results.  The Structural 
Durability Test was started on December 14, 2005 and was completed on February 1, 
2006. 
 

The interior of the bus is configured with seating for 17 passengers including the 
driver + 1 wheelchair position.  Free floor space will accommodate 10 standing 
passengers resulting in a potential capacity of 27 persons + 1 wheelchair position.  At 
150 lbs per person 600 lbs per wheelchair position, this load results in a measured 
gross vehicle weight of 13,950 lbs.  The first segment of the Structural Durability Test 
was performed with the bus loaded to a GVW of 13,950 lbs.  The middle segment was 
performed at a seated load weight of 12,500 lbs and the final segment was performed at 
a curb weight of 9,510 lbs.  Durability driving resulted in no unscheduled maintenance 
and failures. 
 

Accessibility, in general, was adequate, components covered in Section 1.3 
(Repair and/or Replacement of Selected Subsystems) along with all other components 
encountered during testing, were found to be readily accessible and no restrictions were 
noted.              
 

The Reliability section compiles failures that occurred during Structural Durability 
Testing.  Breakdowns are classified according to subsystems.  The data in this section 
are arranged so that those subsystems with more frequent problems are apparent.  The  
problems are also listed by class as defined in Section 2.  The test bus encountered no 
failures during the Structural Durability Test. 
 

The Safety Test, (a double-lane change, obstacle avoidance test) was safely 
performed in both right-hand and left-hand directions up to a maximum test speed of 45 
mph.  The performance of the bus is illustrated by a speed vs. time plot.  Acceleration 
and gradeability test data are provided in Section 4, Performance.  The average time to 
obtain 50 mph was 13.75 seconds. 

 
The Shakedown Test produced a maximum final loaded deflection of 0.224 

inches with a permanent set ranging between -0.003 to 0.005 inches under a distributed 
static load of 10,725 lbs.  The Distortion Test was completed with all subsystems, doors 
and escape mechanisms operating properly.  Water leakage observed during the test at 
the top of the rear door between the door and the door frame.   
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The test bus was not equipped with any type of tow eyes or tow hooks, therefore, 
the Static Towing Test was not performed.  The Dynamic Towing Test was performed 
by means of a front-lift tow.  The towing interface was accomplished using a hydraulic 
under-lift wrecker.  The bus was towed without incident and no damage resulted from 
the test.  The manufacturer does not recommend towing the bus from the rear; 
therefore, a rear test was not performed.  The Jacking and Hoisting Tests were also 
performed without incident. The bus was found to be stable on the jack stands, and the 
minimum jacking clearance observed with a tire deflated was 8.8 inches. 
 

A Fuel Economy Test was run on simulated central business district, arterial, and 
commuter courses.  The results were 6.39 mpg, 6.90 mpg, and 10.17 mpg respectively; 
with an overall average of 7.32 mpg. 
 

A series of Interior and Exterior Noise Tests was performed.  These data are 
listed in Section 7.1 and 7.2 respectively. 
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 ABBREVIATIONS 
 

 
ABTC -   Altoona Bus Test Center 

A/C -   air conditioner 

ADB -   advance design bus 

ATA-MC -   The Maintenance Council of the American Trucking Association 

CBD -   central business district 

CW -   curb weight (bus weight including maximum fuel, oil, and coolant; but 

    without passengers or driver) 

dB(A) -   decibels with reference to 0.0002 microbar as measured on the "A" scale 

DIR -   test director 

DR -   bus driver 

EPA -   Environmental Protection Agency 

FFS -   free floor space (floor area available to standees, excluding ingress/egress  areas, 

    area  under seats, area occupied by feet of seated passengers, and the vestibule area) 

GVL -   gross vehicle load (150 lb for every designed passenger seating 

    position, for the driver, and for each 1.5 sq ft of free floor space) 

GVW -   gross vehicle weight (curb weight plus gross vehicle load) 

GVWR -   gross vehicle weight rating  

MECH -   bus mechanic 

mpg -   miles per gallon 

mph -   miles per hour 

PM -   Preventive maintenance 

PSBRTF -   Penn State Bus Research and Testing Facility 

PTI -   Pennsylvania Transportation Institute 

rpm -   revolutions per minute 

SAE -   Society of Automotive Engineers 

SCH -   test scheduler 

SEC -   secretary 

SLW -   seated load weight (curb weight plus 150 lb for every designed passenger seating 

    position and for the driver) 

STURAA -   Surface Transportation and Uniform Relocation Assistance Act 

TD -   test driver 

TECH -   test technician 

TM -   track manager 

TP -   test personnel 
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 TEST BUS CHECK-IN 
 
 
 I.  OBJECTIVE 
 

The objective of this task is to log in the test bus, assign a bus number, complete 
the vehicle data form, and perform a safety check. 
 
 II.  TEST DESCRIPTION 
 

The test consists of assigning a bus test number to the bus, cleaning the bus, 
completing the vehicle data form, obtaining any special information and tools from the 
manufacturer, determining a testing schedule, performing an initial safety check, and 
performing the manufacturer's recommended preventive maintenance.  The bus 
manufacturer must certify that the bus meets all Federal regulations. 
 
 III.  DISCUSSION 
 

The check-in procedure is used to identify in detail the major components and 
configuration of the bus. 
 

The test bus consists of a Starcraft Bus, model Allstar-25.  The bus has a front 
door, rear of the front axle, and a dedicated handicap entrance rear of the rear axle.  
Note:  the test bus was not equipped with a handicap device.  Power is provided by a 
gasoline-fueled, Ford Motor Co. model 6.8 L EFI V10 engine coupled to a Ford Motor 
Co. model Elec 5-spd AOD transmission.  
 

The measured curb weight is 3,810 lbs for the front axle and 5,700 lbs for the rear 
axle.  These combined weights provide a total measured curb weight of 9,510 lbs.  
There are 17 seats including the driver, 1 wheelchair position and room for 10 standing 
passengers bringing the total passenger capacity to 27 + 1 wheelchair position.  Gross 
load is 150 lb x 27 = 4,050 lbs + 600 lbs (wheelchair position) = 4,650 lbs.  At full 
capacity, the measured gross vehicle weight is 13,950 lbs.
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VEHICLE DATA FORM 
 

 
Bus Number: 0518 

 
Arrival Date: 12-6-05 

 
Bus Manufacturer: Starcraft Bus 

 
Vehicle Identification 
Number (VIN): 1FDXE45516HA98012 

 
Model Number: Allstar-25 

 
Date: 12-6-05 

 
Personnel: S.C. 

WEIGHT: 
 
Individual Wheel Reactions: 

 
Front Axle 

 
Middle Axle 

 
Rear Axle 

 
Weights 

(lb)  
 Right 

 
 Left 

 
 Right 

 
 Left 

 
 Right 

 
 Left 

 
CW 

 
1,970 

 
1,840 

 
N/A 

 
N/A 

 
2,930 

 
2,770 

 
SLW 

 
2,180 

 
2,080 

 
N/A 

 
N/A 

 
4,170 

 
4,070 

 
GVW 

 
2,370 

 
2,250 

 
N/A 

 
N/A 

 
4,750 

 
4,580 

 
Total Weight Details: 

 
 Weight (lb) 

 
 CW 

 
 SLW 

 
 GVW 

 
 GAWR 

 
Front Axle 

 
3,810 

 
4,260 

 
4,620 

 
4,600 

 
Middle Axle 

 
N/A 

 
N/A 

 
N/A 

 
N/A 

 
Rear Axle 

 
5,700 

 
8,240 

 
9,330 

 
9,450 

 
Total 

 
9,510 

 
12,500 

 
13,950 

 
GVWR: 14,050 

 
Dimensions: 

 
Length (ft/in) 

 
25 / 11 

 
Width (in) 

 
  98 

 
Height (in) 

 
112 

 
Front Overhang (in) 

 
  33 

 
Rear Overhang (in) 

 
  88 

 
Wheel Base (in) 

 
190 
 
Front: 68.3 

 
Wheel Track (in)  

Rear: 78.0 
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Bus Number: 0518 

 
Date: 12-6-05 

 
CLEARANCES: 

 
Lowest Point Outside Front Axle 

 
Location: Steering linkage         Clearance(in): 11.4 

 
Lowest Point Outside Rear Axle 

 
Location: Exhaust                      Clearance(in): 11.2 

 
Lowest Point between Axles 

 
Location: Step                            Clearance(in):   8.3 

 
Ground Clearance at the center (in) 

 
9.6 

 
Front Approach Angle (deg) 

 
22.1 

 
Rear Approach Angle (deg) 

 
9.5 

 
Ramp Clearance Angle (deg) 

 
8.2 

 
Aisle Width (in) 

 
17.1 

 
Inside Standing Height at Center 
Aisle (in) 

 
92.2 

 
BODY DETAILS: 

 
Body Structural Type 

 
Integral 

 
  Frame Material 

 
Steel 

 
  Body Material 

 
Aluminum, fiberglass & steel 

 
  Floor Material 

 
Plywood 

 
  Roof Material 

 
Fiberglass 

 
Windows Type 

 
□ Fixed 

 
■ Movable 

 
  Window Mfg./Model No. 

 
Safety DOT 269 / ASE M180 

 
Number of Doors 

 
  1    Front 

 
  1   Rear        

 
  Mfr. / Model No. 

 
A & M Systems / 2133.1/213380 

 
  Dimension of Each Door (in) 

 
Front - 32.6 x 81.5 

 
Rear – 45.6 x 70.0 

 
Passenger Seat Type 

 
□ Cantilever 

 
■ Pedestal 

 
□ Other 
  (explain) 

 
  Mfr. / Model No. 

 
Freedman Seating Co. / Mid-Back Double 

 
Driver Seat Type 

 
□ Air 

 
□ Spring 

 
■ Other 
  (Cushion) 

 
  Mfr. / Model No. 

 
Freedman Seating Co. / Hi-Back 

 
Number of Seats (including Driver) 

 
17 
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Bus Number: 0518 

 
Date: 12-6-05 

 
BODY DETAILS (Contd..) 

 
Free Floor Space ( ft2 ) 

 
16.4 
 
Front    1. 10.0        2. 9.6        3. 10.1        4. N/A  
 
Middle  1. N/A         2. N/A       3. N/A         4. N/A  

 
Height of Each Step at Normal 
Position (in) 

 
Rear     1. N/A         2. N/A       3. N/A         4. N/A  

 
Step Elevation Change - Kneeling 
(in) 

 
N/A 

 
ENGINE 

 
□ C.I. 

 
□ Alternate Fuel 

 
Type 

 
■ S.I. 

 
□ Other (explain) 

 
Mfr. / Model No. 

 
Ford Motor Co. / 6.8 L EFI V10 

 
Location 

 
■ Front 

 
□ Rear 

 
□ Other 
  (explain) 

 
■ Gasoline 

 
□ CNG 

 
□ Methanol 

 
Fuel Type 

 
□ Diesel 

 
□ LNG 

 
□ Other 
  (explain) 

 
Fuel Tank Capacity (indicate units) 

 
55 gals 

 
Fuel Induction Type 

 
■ Injected 

 
□ Carburetion 

 
  Fuel Injector Mfr. / Model No. 

 
Ford Motor Co. / 6.8 L EFI V10 

 
  Carburetor Mfr. / Model No. 

 
N/A 

 
Fuel Pump Mfr. / Model No. 

 
Ford Motor Co. / 6.8 L EFI V10 

 
Alternator (Generator) Mfr. / Model 
No. 

 
Motorcraft / 3GF 

 
  Maximum Rated Output  
  (Volts / Amps) 

 
14.4 / 110 

 
Air Compressor Mfr. / Model No. 

 
N/A 

 
  Maximum Capacity (ft3 / min) 

 
N/A 

 
Starter Type 

 
■ Electrical 

 
□ Pneumatic 

 
□ Other 
  (explain) 

 
  Starter Mfr. / Model No. 

 
Visteon / AY05J2 
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Bus Number: 0518 

 
Date: 12-6-05 

 
TRANSMISSION 

 
Transmission Type 

 
□ Manual 

 
■ Automatic 

 
  Mfr. / Model No. 

 
Ford Motor Co. / Elec 5-spd AOD 

 
Control Type 

 
■ Mechanical 

 
□ Electrical 

 
□ Other 

 
Torque Converter Mfr. / Model No. 

 
Ford Motor Co. / Elec 5-spd AOD 

 
Integral Retarder Mfr. / Model No. 

 
N/A 

 
SUSPENSION 

 
Number of Axles 

 
2 

 
Front Axle Type 

 
■ Independent 

 
□ Beam Axle 

 
  Mfr. / Model No. 

 
Ford Motor Co. / Twin I-Beam 

 
  Axle Ratio (if driven) 

 
N/A 

 
  Suspension Type 

 
■ Air 

 
□ Spring 

 
□ Other 
  (explain) 

 
No. of Shock Absorbers 

 
2 

 
  Mfr. / Model No. 

 
Motorcraft / C259Y2 

 
Middle Axle Type 

 
□ Independent 

 
□ Beam Axle 

 
  Mfr. / Model No. 

 
N/A 

 
  Axle Ratio (if driven) 

 
N/A 

 
  Suspension Type 

 
□ Air 

 
□ Spring 

 
□ Other 
  (explain) 

 
No. of Shock Absorbers 

 
N/A 

 
  Mfr. / Model No. 

 
N/A 

 
Rear Axle Type 

 
□ Independent 

 
■ Beam Axle 

 
  Mfr. / Model No. 

 
Dana / Full Floating Dana 10.5H-D 

 
  Axle Ratio (if driven) 

 
4.56 

 
  Suspension Type 

 
□ Air 

 
■ Spring 

 
□ Other 
  (explain) 
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No. of Shock Absorbers 2 
 
  Mfr. / Model No. 

 
Motorcraft / C260Y1 

 
 
Bus Number: 0518 

 
Date: 12-6-05 

WHEELS & TIRES 
 
Wheel Mfr./ Model No. 

 
Ford / 8-Hole Disc, 16 x 6.0 Steel 

 
 Front 

 
Tire Mfr./ Model No. 

 
Michelin LTX / LT225/75R 16 

 
Wheel Mfr./ Model No. 

 
Ford / 8-Hole Disc, 16 x 6.0 Steel 

 
 Rear 

 
Tire Mfr./ Model No. 

 
Michelin LTX / LT225/75R 16 

 
BRAKES 

 
Front Axle Brakes Type 

 
□ Cam 

 
■ Disc 

 
□ Other (explain) 

 
  Mfr. / Model No.  

 
TRW / na 

 
Middle Axle Brakes Type 

 
□ Cam 

 
□ Disc 

 
□ Other (explain) 

 
  Mfr. / Model No. 

 
N/A 

 
Rear Axle Brakes Type 

 
□ Cam 

 
■ Disc 

 
□ Other (explain) 

 
  Mfr. / Model No. 

 
Kelsey Hayes / na 

 
Retarder Type 

 
N/A 

 
  Mfr. / Model No. 

 
N/A 

 
HVAC 

 
Heating System Type 

 
□ Air 

 
■ Water 

 
□ Other 

 
  Capacity (Btu/hr) 

 
35,000 

 
  Mfr. / Model No. 

 
Ford Motor Co. / na 

 
Air Conditioner 

 
■ Yes 

 
□ No 

 
  Location 

 
Dash & Interior ceiling 

 
  Capacity (Btu/hr) 

 
55,000 

 
  A/C Compressor Mfr. / Model No. 

 
Ford / O.E.M. 

 
STEERING 

 
Steering Gear Box Type 

 
Hydraulic gear 
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  Mfr. / Model No. Ford / 6C22 3504 AA 
 
Steering Wheel Diameter 

 
15.0 

 
Number of turns (lock to lock) 

 
 4.0 
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Bus Number: 0518 

 
Date: 12-6-05 

 
OTHERS 

 
Wheel Chair Ramps 

 
Location: N/A 

 
Type: N/A 

 
Wheel Chair Lifts 

 
Location: N/A 

 
Type: N/A 

 
  Mfr. / Model No. 

 
N/A 

 
Emergency Exit 

 
Location: Windows 
                Doors 

 
Number: 3 
               1 

 
CAPACITIES 

 
Fuel Tank Capacity (units) 

 
55 gals 

 
Engine Crankcase Capacity (gallons) 

 
1.5 

 
Transmission Capacity (gallons) 

 
4.4 

 
Differential Capacity (gallons) 

 
2.1 

 
Cooling System Capacity (quarts) 

 
8.2 

 
Power Steering Fluid Capacity 
(gallons) 

 
Not available. 
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 VEHICLE DATA FORM 
 

 
Bus Number: 0518 

 
Date: 12-6-05 

 
 List all spare parts, tools and manuals delivered with the bus. 
 

 
 Part Number 

 
 Description 

 
 Qty. 

 
Michelin LTX M/S LT225/75R 16 

 
Tires/wheels 

 
 6 

 
XC2Z-2C026-BB 

 
Brake rotors 

 
 2 

 
FBUZ-1102-DA 

 
Brake rotors 

 
 2 

 
FA-1769 

 
Air filter 

 
 1 

 
FD-4606  

 
Fuel water separator 

 
 1 

 
FL-2016  

 
Oil filter 

 
 1 

 
AT-164-G F5UZ-18125-A  

 
Shock absorber 

 
 2 

 
AT-163-G F5UZ-18124-B  

 
Shock absorber 

 
 2 

 
FT-145  

 
Transmission filter 

 
 1 

 
FT-144  

 
Screen assembly 

 
 1 

 
BR1276 YU2Z-2V200-BA  

 
Brake pads 

 
 1 

 
1C3Z-2001-BA  

 
Brake pads 

 
 1 

 
2006 E-Series 6C2J19G219GA  

 
Owner’s guide 

 
 1 

 
NA  

 
Allstar Owner Manual 

 
 1 

 
NA  

 
Trans/Air owner manual 

 
 1 
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 COMPONENT/SUBSYSTEM INSPECTION FORM 
 

 
Bus Number: 0518 

 
Date: 12-6-05 

 
 
 Subsystem 

 
 Checked 

 
 Comments 

 
Air Conditioning Heating 
and Ventilation 

 
         

 
 

 
Body and Sheet Metal 
 

 
         

 
 

 
Frame 
 

 
         

 
 

 
Steering 
 

 
         

 
 

 
Suspension 
 

 
         

 
 

 
Interior/Seating 
 

 
         

 
 

 
Axles 
 

 
         

 
 

 
Brakes 
 

 
         

 
 

 
Tires/Wheels 
 

 
         

 
 

 
Exhaust 
 

 
          

 
 

 
Fuel System 
 

 
         

 
Gasoline. 

 
Power Plant 
 

 
         

 
 

 
Accessories 
 

 
         

 
 

 
Lift System 
 

 
         

 
Not equipped with a handicap device. 

 
Interior Fasteners 
 

 
         

 
 

 
Batteries 
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 CHECK - IN 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 STARCRAFT BUS 
 MODEL ALLSTAR-25 
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1.  MAINTAINABILITY 
 
 1.1  ACCESSIBILITY OF COMPONENTS AND SUBSYSTEMS 
 
 1.1-I.  TEST OBJECTIVE 
 

The objective of this test is to check the accessibility of components and 
subsystems. 
 
 1.1-II.  TEST DESCRIPTION 
 

Accessibility of components and subsystems is checked, and where accessibility 
is restricted the subsystem is noted along with the reason for the restriction.   
 
 1.1-III.  DISCUSSION 
 

Accessibility, in general, was adequate.  Components covered in Section 1.3 
(repair and/or replacement of selected subsystems), along with all other components 
encountered during testing, were found to be readily accessible and no restrictions were 
noted.          
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 ACCESSIBILITY DATA FORM 
 

 
Bus Number: 0518 

 
Date: 2-9-06 

 
 

 
 Component 

 
 Checked 

 
 Comments 

 
ENGINE : 

 
 

 
 

 
  Oil Dipstick  

 
   

 
 

 
  Oil Filler Hole 

 
   

 
 

 
  Oil Drain Plug 

 
   

 
 

 
  Oil Filter 

 
   

 
 

 
  Fuel Filter 

 
   

 
 

 
  Air Filter 

 
   

 
 

 
  Belts 

 
   

 
 

 
  Coolant Level 

 
   

 
 

 
  Coolant Filler Hole 

 
   

 
 

 
  Coolant Drain 

 
   

 
 

 
  Spark / Glow Plugs 

 
   

 
 

 
  Alternator 

 
   

 
 

 
  Diagnostic Interface Connector 

 
   

 
 

 
TRANSMISSION : 

 
 

 
 

 
  Fluid Dip-Stick 

 
   

 
 

 
  Filler Hole 

 
   

 
Fill through dip tube. 

 
  Drain Plug 

 
   

 
 

 
SUSPENSION : 

 
 

 
 

 
  Bushings 

 
   

 
 

 
  Shock Absorbers 

 
   

 
 

 
  Air Springs 

 
 N/A 

 
 

 
  Leveling Valves 

 
 N/A 

 
 

 
  Grease Fittings 
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 ACCESSIBILITY DATA FORM 
 

 
Bus Number: 0518 

 
Date: 2-9-06 

 
 

 
 Component 

 
 Checked 

 
 Comments 

 
HVAC : 

 
 

 
 

 
  A/C Compressor 

 
   

 
 

 
  Filters 

 
   

 
 

 
  Fans 

 
   

 
 

 
ELECTRICAL SYSTEM : 

 
 

 
 

 
  Fuses 

 
   

 
 

 
  Batteries 

 
   

 
 

 
  Voltage regulator 

 
   

 
Internal. 

 
  Voltage Converters 

 
 N/A 

 
 

 
  Lighting 

 
   

 
 

 
MISCELLANEOUS : 

 
 

 
 

 
  Brakes 

 
   

 
 

 
  Handicap Lifts/Ramps 

 
 N/A 

 
 

 
  Instruments 

 
   

 
 

 
  Axles 

 
   

 
 

 
  Exhaust 

 
   

 
 

 
  Fuel System 

 
   

 
 

 
OTHERS : 
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 1.2  SERVICING, PREVENTIVE MAINTENANCE, AND 
 REPAIR AND MAINTENANCE DURING TESTING 
 
 
 1.2-I.  TEST OBJECTIVE 
 

The objective of this test is to collect maintenance data about the servicing, 
preventive maintenance, and repair. 
 
 1.2.-II.  TEST DESCRIPTION 
 

The test will be conducted by operating the NBM and collecting the following data 
on work order forms and a driver log. 
 

1.  Unscheduled Maintenance 
a.  Bus number 
b.  Date 
c.  Mileage 
d.  Description of malfunction 
e.  Location of malfunction (e.g., in service or undergoing inspection) 
f.  Repair action and parts used 
g.  Man-hours required 

 
2.  Scheduled Maintenance 

a.  Bus number 
b.  Date 
c.  Mileage 
d.  Engine running time (if available) 
e.  Results of scheduled inspections 
f.  Description of malfunction (if any) 
g.  Repair action and parts used (if any) 
h.  Man-hours required 

 
The buses will be operated in accelerated durability service.  While typical items 

are given below, the specific service schedule will be that specified by the manufacturer. 
 

A.  Service  
1.  Fueling 
2.  Consumable checks 
3.  Interior cleaning 

 
B.  Preventive Maintenance  

4.  Brake adjustments 
5.  Lubrication 
6.  3,000 mi (or equivalent) inspection 
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7.  Oil and filter change inspection 
8.  Major inspection 
9.  Tune-up 

 
C.  Periodic Repairs  

1.  Brake reline 
2.  Transmission change 
3.  Engine change 
4.  Windshield wiper motor change 
5.  Stoplight bulb change 
6.  Towing operations 
7.  Hoisting operations 

 
 1.2-III.  DISCUSSION 
 

Servicing and preventive maintenance were performed at manufacturer-specified 
intervals.  The following Scheduled Maintenance Form lists the mileage, items serviced, 
the service interval, and amount of time required to perform the maintenance.  Table 1 
is a list of the lubricating products used in servicing.  Finally, the Unscheduled 
Maintenance List along with Unscheduled Maintenance-related photographs is included 
in Section 5.7, Structural Durability.  This list supplies information related to failures that 
occurred during the durability portion of testing.  The Unscheduled Maintenance List 
includes the date and mileage at which the malfunction occurred, a description of the 
malfunction and repair, and the time required to perform the repair.            
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 (Page 1 of 1) 
 SCHEDULED MAINTENANCE 
 Starcraft Bus 0518 
 

 
 
 DATE 

 
 TEST 
 MILES 

 
 
 SERVICE 

 
 
 ACTIVITY 

 
 DOWN 
 TIME 

 
 
 HOURS 

 
 12-21-05 
 
 
 01-06-06 
 
 
 01-13-06 
 
 
 01-18-06 
 
 
 01-24-06 
 
 
 01-31-06 
 
 
 
 02-01-06 
 
 

 
  1,185 
 
 
 2,375 
 
 
 4,131 
 
 
 5,137 
 
 
 6,407 
 
 
 7,404 
 
 
 
 7,500 
 
 
 
  

 
P.M. / Inspection 
 
 
P.M. / Inspection 
 
 
P.M. / Inspection 
 
 
P.M. / Inspection 
 
 
P.M. / Inspection 
 
 
P.M. / Inspection 
Fuel Economy Prep 
 
 
P.M. / Inspection 
 

 
Linkage, tie rods, universals/u-joints all  
lubed; all fluids checked. 
 
Linkage, tie rods, universals/u-joints all 
lubed; all fluids checked. 
 
Linkage, tie rods, universals/u-joints all 
lubed; all fluids checked. 
 
Linkage, tie rods, universals/u-joints all 
lubed; all fluids checked. 
 
Linkage, tie rods, universals/u-joints all 
lubed; all fluids checked. 
 
Linkage, tie rods, universals/u-joints all 
lubed; all fluids checked. 
 
 
Linkage, tie rods, universals/u-joints all 
lubed.  Oil changed.  Oil, fuel, and air filters 
changed.  Transmission oil and filter 
changed. 
 
 

 
 4.00 
 
 
 4.00 
 
 
 4.00 
 
 
 4.00 
 
 
 4.00 
 
 
 4.00 
 
 
 
 8.00 
 
  

 
 4.00 
 
 
 4.00 
 
 
 4.00 
 
 
 4.00 
 
 
 4.00 
 
 
 4.00 
 
 
 
 8.00 
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 Table 1.  STANDARD LUBRICANTS 
 
 
 
The following is a list of Texaco lubricant products used in bus testing conducted by the 
Penn State University Altoona Bus Testing Center: 
 
 
ITEM                              PRODUCT CODE                 TEXACO DESCRIPTION 
 
Engine oil                    #2112 URSA Super Plus SAE 30 
 
Transmission oil              #1866 Automatic Trans Fluid 

Mercon/Dexron II 
Multipurpose 

 
Gear oil                      #2316 Multigear Lubricant 

EP SAE 80W90 
 
Wheel bearing &               #1935 Starplex II 
Chassis grease 
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 1.3  REPLACEMENT AND/OR REPAIR OF 
 SELECTED SUBSYSTEMS 
 
 
 1.3-I.  TEST OBJECTIVE 
 

The objective of this test is to establish the time required to replace and/or 
repair selected subsystems. 
 
 1.3-II.  TEST DESCRIPTION 
 

The test will involve components that may be expected to fail or require 
replacement during the service life of the bus.  In addition, any component that 
fails during the NBM testing is added to this list.  Components to be included 
are: 
 

1. Transmission 
2. Alternator 
3. Starter 
4. Batteries 
5. Windshield wiper motor 

 
  

1.3-III.  DISCUSSION 
 
         During the test, no additional components were removed for repair or 
replacement.   
 

At the end of the test, the remaining items on the list were removed and 
replaced.  The transmission assembly took 4.0 man-hours (two men 2.0 hrs) to 
remove and replace.  The time required for repair/replacement of the four 
remaining components is given on the following Repair and/or Replacement 
Form. 
 
 

 
REPLACEMENT AND/OR REPAIR FORM 

 
 

Subsystem 
 

Replacement Time 
 
Transmission 

 
4.00 man hours 

 
Wiper Motor 

 
0.50 man hours 

 
Starter 

 
0.50 man hours 

 
Alternator 

 
0.50 man hours 

 
Batteries 

 
1.00 man hours 
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 1.3 REPLACEMENT AND/OR REPAIR OF 
 SELECTED SUBSYSTEMS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 TRANSMISSION REMOVAL AND REPLACEMENT 
 (4.00 MAN HOURS) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

WIPER MOTOR REMOVAL AND REPLACEMENT 
 (0.50 MAN HOURS) 
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 1.3 REPLACEMENT AND/OR REPAIR OF 
 SELECTED SUBSYSTEMS CONT. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 STARTER REMOVAL AND REPLACEMENT 
 (0.50 MAN HOURS) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 BATTERY REMOVAL AND REPLACEMENT 
 (1.00 MAN HOURS) 
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 2.  RELIABILITY - DOCUMENTATION OF BREAKDOWN 
  AND REPAIR TIMES DURING TESTING 
 
 
 2-I.  TEST OBJECTIVE 
 

The objective of this test is to document unscheduled breakdowns, repairs, down 
time, and repair time that occur during testing. 
 
 2-II.  TEST DESCRIPTION 
 

Using the driver log and unscheduled work order forms, all significant 
breakdowns, repairs, man-hours to repair, and hours out of service are recorded on the 
Reliability Data Form. 
 
 CLASS OF FAILURES 
 

Classes of failures are described below: 
 
(a)  Class 1:  Physical Safety.  A failure that could lead directly to 
     passenger or driver injury and represents a severe crash situation. 
 
(b)  Class 2:  Road Call.  A failure resulting in an en route interruption 
     of revenue service.  Service is discontinued until the bus is replaced 
     or repaired at the point of failure. 
 
(c)  Class 3:  Bus Change.  A failure that requires removal of the bus from 
     service during its assignments.  The bus is operable to a rendezvous 
     point with a replacement bus. 
 
(d)  Class 4:  Bad Order.  A failure that does not require removal of 
     the bus from service during its assignments but does degrade coach 
     operation.  The failure shall be reported by driver, inspector, or  
     hostler. 
 
 2-III.  DISCUSSION 
 

A listing of breakdowns and unscheduled repairs is accumulated during the 
Structural Durability Test.  The following Reliability Data Form lists all unscheduled 
repairs under classes as defined above.  These classifications are somewhat subjective 
as the test is performed on a test track with careful inspections every two hours.  
However, even on the road, there is considerable latitude on deciding how to handle 
many failures. 
 



 
 28 

 
 

The classification of repairs according to subsystem is intended to emphasize 
those systems which had persistent minor or more serious problems.  The bus 
submitted for testing encountered no failures during the Structural Durability Test.   
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3.  SAFETY - A DOUBLE-LANE CHANGE 
 (OBSTACLE AVOIDANCE) 
 
 
 3-I.  TEST OBJECTIVE 
 

The objective of this test is to determine handling and stability of the bus by 
measuring speed through a double lane change test. 
 
 3-II.  TEST DESCRIPTION 
 

The Safety Test is a vehicle handling and stability test.  The bus will be operated 
at SLW on a smooth and level test track.  The bus will be driven through a double lane 
change course at increasing speed until the test is considered unsafe or a speed of 45 
mph is reached.  The lane change course will be set up using pylons to mark off two 12 
foot center to center lanes with two 100 foot lane change areas 100 feet apart.  The bus 
will begin in one lane, change to the other lane in a 100 foot span, travel 100 feet, and 
return to the original lane in another 100 foot span.  This procedure will be repeated, 
starting first in the right-hand and then in the left-hand lane. 
 
 3-III.  DISCUSSION 
 

The double-lane change was performed in both right-hand and left-hand 
directions.  The bus was able to safely negotiate the test course in both the right-hand 
and left-hand directions up to the maximum test speed of 45 mph. 
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 SAFETY DATA FORM 
 
 
Bus Number: 0518 

 
Date: 2-2-06 

 
Personnel: B.S., S.C. & T.S. 

 
 
Temperature (°F): 35 

 
Humidity (%): 93 

 
Wind Direction: Calm 

 
Wind Speed (mph): Calm 

 
Barometric Pressure (in.Hg): 29.91 

 
 

 
SAFETY TEST:  DOUBLE LANE CHANGE 

 
Maximum safe speed tested for double-lane change to left 

 
45 mph 

 
Maximum safe speed tested for double-lane change to right 

 
45 mph 

 
Comments of the position of the bus during the lane change: A safe profile was  
 
maintained through all portions of testing. 
 
 
 
 
 
Comments of the tire/ground contact patch: Tire/ground contact was maintained  
 
through all portions of testing. 
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 3.  SAFETY 

 
 RIGHT - HAND APPROACH 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 LEFT - HAND APPROACH 
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 4.  PERFORMANCE - AN ACCELERATION, GRADEABILITY, 
 AND TOP SPEED TEST 
 
 
 4-I.  TEST OBJECTIVE 
 

The objective of this test is to determine the acceleration, gradeability, and top 
speed capabilities of the bus. 
 
 4-II.  TEST DESCRIPTION 
 

In this test, the bus will be operated at SLW on the skid pad at the PSBRTF.  The 
bus will be accelerated at full throttle from a standstill to a maximum "geared" or "safe" 
speed as determined by the test driver.  The vehicle speed is measured using a Correvit 
non-contacting speed sensor.  The times to reach speed between ten mile per hour 
increments are measured and recorded using a stopwatch with a lap timer.  The time to 
speed data will be recorded on the Performance Data Form and later used to generate 
a speed vs. time plot and gradeability calculations. 
 
 4-III.  DISCUSSION  
 

This test consists of three runs in both the clockwise and counterclockwise 
directions on the Test Track.  Velocity versus time data is obtained for each run and 
results are averaged together to minimize any test variability which might be introduced 
by wind or other external factors.  The test was performed up to a maximum speed of 
50 mph.  The fitted curve of velocity vs. time is attached, followed by the calculated 
gradeability results.  The average time to obtain 50 mph was 13.75 seconds. 
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PERFORMANCE DATA FORM 
 
Bus Number: 0518 

 
Date: 2-2-06 

 
Personnel: B.S., S.C. & T.S. 
 
Temperature (°F): 37 

 
Humidity (%): 93 

 
Wind Direction: Calm 

 
Wind Speed (mph): Calm 

 
Barometric Pressure (in.Hg): 29.91 
 
Air Conditioning compressor-OFF 

 
       Checked 

 
Ventilation fans-ON HIGH 

 
       Checked 

 
Heater pump motor-Off 

 
       Checked 

 
Defroster-OFF 

 
       Checked 

 
Exterior and interior lights-ON 

 
       Checked 

 
Windows and doors-CLOSED 

 
       Checked 

 
ACCELERATION, GRADEABILITY, TOP SPEED 

 
Counter Clockwise Recorded Interval Times 

 
Speed 

 
Run 1 

 
Run 2 

 
Run 3 

 
10 mph 

 
2.02 

 
2.15 

 
1.90 

 
20 mph 

 
3.77 

 
4.24 

 
3.84 

 
30 mph 

 
5.99 

 
6.24 

 
5.87 

 
40 mph 

 
9.68 

 
9.84 

 
9.43 

 
Top Test 
Speed(mph) 50 

 
14.09 

 
14.40 

 
14.20 

 
Clockwise Recorded Interval Times 

 
Speed 

 
Run 1 

 
Run 2 

 
Run 3 

 
10 mph 

 
2.11 

 
2.17 

 
2.08 

 
20 mph 

 
3.88 

 
4.14 

 
3.86 

 
30 mph 

 
6.08 

 
6.07 

 
6.08 

 
40 mph 

 
9.36 

 
9.28 

 
9.30 

 
Top Test 
Speed(mph) 50 

 
13.42 

 
13.08 

 
13.33 
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t 



  
35 

 
 

 



 
 36 

 
 
 5.  STRUCTURAL INTEGRITY 
 
 
 5.1  STRUCTURAL STRENGTH AND DISTORTION TESTS -  
 STRUCTURAL SHAKEDOWN TEST 
 
 5.1-I.  DISCUSSION 
 

The objective of this test is to determine certain static characteristics (e.g., bus 
floor deflection, permanent structural deformation, etc.) under static loading conditions. 
 
 5.1-II.  TEST DESCRIPTION 
 

In this test, the bus will be isolated from the suspension by blocking the vehicle 
under the suspension points.  The bus will then be loaded and unloaded up to a 
maximum of three times with a distributed load equal to 2.5 times gross load.  Gross 
load is 150 lb for every designed passenger seating position, for the driver, and for each 
1.5 sq ft of free floor space.  For a distributed load equal to 2.5 times gross load, place a 
375-lb load on each seat and on every 1.5 sq ft of free floor space.  The first loading 
and unloading sequence will "settle" the structure.  Bus deflection will be measured at 
several locations during the  loading sequences. 
 
 
 5.1-III.  DISCUSSION 
 

This test was performed based on a maximum passenger capacity of 27 people 
including the driver and one wheelchair position.  The resulting test load is (27 x 375 lb) 
= 10,125 lb + 600 lbs (wheelchair position) = 10,725 lbs.  The load is distributed evenly 
over the passenger space.  Deflection data before and after each loading and unloading 
sequence is provided on the Structural Shakedown Data Form. 
 

The unloaded height after each test becomes the original height for the next test.  
Some initial settling is expected due to undercoat compression, etc.  After each loading 
cycle, the deflection of each reference point is determined.  The bus is then unloaded 
and the residual (permanent) deflection is recorded.  On the final test, the maximum 
loaded deflection was 0.224 inches at reference point 9.  The maximum permanent 
deflection after the final loading sequence ranged from -0.003 inches at reference point 
6 to 0.005 inches at reference points 1, 4 and 12. 
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 STRUCTURAL SHAKEDOWN DATA FORM 
 
 

 
Bus Number: 0518 

 
Date: 12-13-06 

 
Personnel: D.L., E.L., K.D. & S.C. 

 
Temperature (°F): 65 

 
Loading Sequence:    ■ 1     □ 2     □ 3     (check one) 
Test Load (lbs): 10,725 

 
 
 Indicate Approximate Location of Each Reference Point 
 
          Right 
 
 

Front 
of 
Bus 

 
 
 

Left 
 Top View 
 

 
 

Reference 
Point No. 

 
A (in) 

Original 
Height 

 
B (in) 

Loaded 
Height 

 
B-A (in) 
Loaded 

Deflection 

 
C (in) 

Unloaded 
Height 

 
C-A (in) 

Permanent 
Deflection 

 
1 

 
 0 

 
-.085 

 
-.085 

 
-.015 

 
-.015 

 
2 

 
 0 

 
.119 

 
.119 

 
.012 

 
.012 

 
3 

 
 0 

 
.221 

 
.221 

 
.052 

 
.052 

 
4 

 
 0 

 
.232 

 
.232 

 
.039 

 
.039 

 
5 

 
 0 

 
.205 

 
.205 

 
.024 

 
.024 

 
6 

 
 0 

 
-.066 

 
-.066 

 
-.011 

 
-.011 

 
7 

 
 0 

 
-.015 

 
-.015 

 
-.021 

 
-.021 

 
8 

 
 0 

 
.277 

 
.277 

 
.068 

 
.068 

 
9 

 
 0 

 
.269 

 
.269 

 
.045 

 
.045 

 
10 

 
 0 

 
.244 

 
.244 

 
.045 

 
.045 

 
11 

 
 0 

 
.123 

 
.123 

 
.028 

 
.028 

 
12 

 
 0 

 
-.009 

 
-.009 

 
-.011 

 
-.011 

 
 
11       10       9         8 
 
 
 2           3      4         5 

 
 
    7 
 
 
   6 

 
12 
 
 
 1 
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 STRUCTURAL SHAKEDOWN DATA FORM 
 
 

 
Bus Number: 0518 

 
Date: 12-13-05 

 
Personnel: D.L., E.L., T.S. & S.C. 

 
Temperature (°F):  

 
Loading Sequence:     □ 1     ■ 2     □ 3     (check one) 
Test Load (lbs): 10,725 

 
 
 Indicate Approximate Location of Each Reference Point 
 
          Right 
 
 

Front 
of 
Bus 

 
 
 

Left 
 Top View 
 

 
 

Reference 
Point No. 

 
A (in) 

Original 
Height 

 
B (in) 

Loaded 
Height 

 
B-A (in) 
Loaded 

Deflection 

 
C (in) 

Unloaded 
Height 

 
C-A (in) 

Permanent 
Deflection 

 
1 

 
-.015 

 
-.086 

 
-.071 

 
-.020 

 
.005 

 
2 

 
.012 

 
.120 

 
.108 

 
.015 

 
.003 

 
3 

 
.052 

 
.228 

 
.176 

 
.056 

 
.004 

 
4 

 
.039 

 
.233 

 
.194 

 
.044 

 
.005 

 
5 

 
.024 

 
.205 

 
.181 

 
.027 

 
.003 

 
6 

 
-.011 

 
-.061 

 
-.050 

 
-.008 

 
-.003 

 
7 

 
-.021 

 
-.010 

 
.011 

 
-.023 

 
.002 

 
8 

 
.068 

 
.285 

 
.217 

 
.070 

 
.002 

 
9 

 
.045 

 
.269 

 
.224 

 
.047 

 
.002 

 
10 

 
.045 

 
.245 

 
.200 

 
.046 

 
.001 

 
11 

 
.028 

 
.124 

 
.096 

 
.032 

 
.004 

 
12 

 
-.011 

 
-.010 

 
.001 

 
-.016 

 
.005 

 
 
11       10       9         8 
 
 
 2           3      4         5 
 

 
     
   7 
 
 
   6 
 

 
12 
 
 
 1 
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 5.1  STRUCTURAL SHAKEDOWN TEST 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 

DIAL INDICATORS IN POSITION 
BUS LOADED TO 2.5 TIMES GVL 

 (10,725 LBS) 
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 5.2  STRUCTURAL STRENGTH AND DISTORTION 
 TESTS - STRUCTURAL DISTORTION 
 
 
 5.2-I.  TEST OBJECTIVE 
 

The objective of this test is to observe the operation of the bus subsystems when 
the bus is placed in a longitudinal twist simulating operation over a curb or through a 
pothole. 
 
 5.2-II.  TEST DESCRIPTION 
 

With the bus loaded to GVWR, each wheel of the bus will be raised (one at a 
time) to simulate operation over a curb and the following will be inspected: 
 

1.  Body 
2.  Windows 
3.  Doors 
4.  Roof vents 
5.  Special seating 
6.  Undercarriage 
7.  Engine 
8.  Service doors 
9.  Escape hatches 

10.  Steering mechanism 
 
Each wheel will then be lowered (one at a time) to simulate operation through a pothole 
and the same items inspected. 
 
 
 5.2-III.  DISCUSSION 
 

The test sequence was repeated ten times.  The first and last test is with all 
wheels level.  The other eight tests are with each wheel 6 inches higher and 6 inches 
lower than the other three wheels. 
 

All doors, windows, escape mechanisms, engine, steering and handicapped 
devices operated normally throughout the test.  The undercarriage and body indicated 
no deficiencies.  Water leakage was observed during the test at the top of the rear door 
between the door and the door frame.  The results of this test are indicated on the 
following data forms. 
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DISTORTION TEST INSPECTION FORM 
 (Note: Ten copies of this data sheet are required) 
 
 

 
Bus Number: 0518 

 
Date: 12-14-05 

 
Personnel: T.S., E.L., D.L. & S.C. 

 
Temperature(°F): 65 

 
 

 
Wheel Position : (check one) 
 
All wheels level 

 
■ before 

 
□ after 

 
Left front 

 
□ 6 in higher 

 
□ 6 in lower 

 
Right front 

 
□ 6 in higher 

 
□ 6 in lower 

 
Right rear 

 
□ 6 in higher 

 
□ 6 in lower 

 
Left rear 

 
□ 6 in higher 

 
□ 6 in lower 

 
Right center 

 
□ 6 in higher 

 
□ 6 in lower 

 
Left center 

 
□ 6 in higher 

 
□ 6 in lower 

 
 
 

 
 Comments 

 
■ Windows 

 
No deficiencies. 

 
■ Front Doors 

 
No deficiencies. 

 
■ Rear Doors 

 
Leak at top between door and door frame. 

 
■ Escape Mechanisms/ Roof Vents 

 
No deficiencies. 

 
■ Engine 

 
No deficiencies. 

 
■ Handicapped Device/ Special 
Seating 

 
Not equipped with a handicap device. 

 
■ Undercarriage 

 
No deficiencies. 

 
■ Service Doors 

 
No deficiencies. 

 
■ Body 

 
No deficiencies. 
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■ Windows/ Body Leakage No deficiencies. 
 
■ Steering Mechanism 

 
No deficiencies. 
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 DISTORTION TEST INSPECTION FORM 
 (Note: Ten copies of this data sheet are required) 
 
 

 
Bus Number: 0518 

 
Date: 12-14-05 

 
Personnel: T.S., E.L., D.L. & S.C. 

 
Temperature(°F): 65 

 
 

 
Wheel Position : (check one) 
 
All wheels level 

 
□ before 

 
□ after 

 
Left front 

 
■ 6 in higher 

 
□ 6 in lower 

 
Right front 

 
□ 6 in higher 

 
□ 6 in lower 

 
Right rear 

 
□ 6 in higher 

 
□ 6 in lower 

 
Left rear 

 
□ 6 in higher 

 
□ 6 in lower 

 
Right center 

 
□ 6 in higher 

 
□ 6 in lower 

 
Left center 

 
□ 6 in higher 

 
□ 6 in lower 

 
 
 

 
 Comments 

 
■ Windows 

 
No deficiencies. 

 
■ Front Doors 

 
No deficiencies. 

 
■ Rear Doors 

 
Leak at top between door and door frame. 

 
■ Escape Mechanisms/ Roof Vents 

 
No deficiencies. 

 
■ Engine 

 
No deficiencies. 

 
■ Handicapped Device/ Special 
Seating 

 
Not equipped with a handicap device. 

 
■ Undercarriage 

 
No deficiencies. 

 
■ Service Doors 

 
No deficiencies. 

 
■ Body 

 
No deficiencies. 
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■ Windows/ Body Leakage No deficiencies. 
 
■ Steering Mechanism 

 
No deficiencies. 
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 DISTORTION TEST INSPECTION FORM 
 (Note: Ten copies of this data sheet are required) 
 
 

 
Bus Number: 0518 

 
Date: 12-14-05 

 
Personnel: T.S., E.L., D.L. & S.C. 

 
Temperature(°F): 65 

 
 

 
Wheel Position : (check one) 
 
All wheels level 

 
□ before 

 
□ after 

 
Left front 

 
□ 6 in higher 

 
□ 6 in lower 

 
Right front 

 
■ 6 in higher 

 
□ 6 in lower 

 
Right rear 

 
□ 6 in higher 

 
□ 6 in lower 

 
Left rear 

 
□ 6 in higher 

 
□ 6 in lower 

 
Right center 

 
□ 6 in higher 

 
□ 6 in lower 

 
Left center 

 
□ 6 in higher 

 
□ 6 in lower 

 
 
 

 
 Comments 

 
■ Windows 

 
No deficiencies. 

 
■ Front Doors 

 
No deficiencies. 

 
■ Rear Doors 

 
Leak at top between door and door frame. 

 
■ Escape Mechanisms/ Roof Vents 

 
No deficiencies. 

 
■ Engine 

 
No deficiencies. 

 
■ Handicapped Device/ Special 
Seating 

 
Not equipped with a handicap device. 

 
■ Undercarriage 

 
No deficiencies. 

 
■ Service Doors 

 
No deficiencies. 

 
■ Body 

 
No deficiencies. 
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■ Windows/ Body Leakage No deficiencies. 
 
■ Steering Mechanism 

 
No deficiencies. 



 
 47 

 DISTORTION TEST INSPECTION FORM 
 (Note: Ten copies of this data sheet are required) 
 
 

 
Bus Number: 0518 

 
Date: 12-14-05 

 
Personnel: T.S., E.L., D.L. & S.C. 

 
Temperature(°F): 65 

 
 

 
Wheel Position : (check one) 
 
All wheels level 

 
□ before 

 
□ after 

 
Left front 

 
□ 6 in higher 

 
□ 6 in lower 

 
Right front 

 
□ 6 in higher 

 
□ 6 in lower 

 
Right rear 

 
■ 6 in higher 

 
□ 6 in lower 

 
Left rear 

 
□ 6 in higher 

 
□ 6 in lower 

 
Right center 

 
□ 6 in higher 

 
□ 6 in lower 

 
Left center 

 
□ 6 in higher 

 
□ 6 in lower 

 
 
 

 
 Comments 

 
■ Windows 

 
No deficiencies.  

 
■ Front Doors 

 
No deficiencies. 

 
■ Rear Doors 

 
Leak at top between door and door frame. 

 
■ Escape Mechanisms/ Roof Vents 

 
No deficiencies. 

 
■ Engine 

 
No deficiencies. 

 
■ Handicapped Device/ Special 
Seating 

 
Not equipped with a handicap device. 

 
■ Undercarriage 

 
No deficiencies. 

 
■ Service Doors 

 
No deficiencies. 

 
■ Body 

 
No deficiencies. 
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■ Windows/ Body Leakage No deficiencies. 
 
■ Steering Mechanism 

 
No deficiencies. 
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 DISTORTION TEST INSPECTION FORM 
 (Note: Ten copies of this data sheet are required) 
 
 

 
Bus Number: 0518 

 
Date: 12-14-05 

 
Personnel: T.S., E.L., D.L. & S.C. 

 
Temperature(°F): 65 

 
 

 
Wheel Position : (check one) 
 
All wheels level 

 
□ before 

 
□ after 

 
Left front 

 
□ 6 in higher 

 
□ 6 in lower 

 
Right front 

 
□ 6 in higher 

 
□ 6 in lower 

 
Right rear 

 
□ 6 in higher 

 
□ 6 in lower 

 
Left rear 

 
■ 6 in higher 

 
□ 6 in lower 

 
Right center 

 
□ 6 in higher 

 
□ 6 in lower 

 
Left center 

 
□ 6 in higher 

 
□ 6 in lower 

 
 
 

 
 Comments 

 
■ Windows 

 
No deficiencies. 

 
■ Front Doors 

 
No deficiencies. 

 
■ Rear Doors 

 
Leak at top between door and door frame. 

 
■ Escape Mechanisms/ Roof Vents 

 
No deficiencies. 

 
■ Engine 

 
No deficiencies. 

 
■ Handicapped Device/ Special 
Seating 

 
Not equipped with a handicap device. 

 
■ Undercarriage 

 
No deficiencies. 

 
■ Service Doors 

 
No deficiencies. 

 
■ Body 

 
No deficiencies. 
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■ Windows/ Body Leakage No deficiencies. 
 
■ Steering Mechanism 

 
No deficiencies. 
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 DISTORTION TEST INSPECTION FORM 
 (Note: Ten copies of this data sheet are required) 
 
 

 
Bus Number: 0518 

 
Date: 12-14-05 

 
Personnel: T.S., E.L., D.L. & S.C. 

 
Temperature(°F): 65 

 
 

 
Wheel Position : (check one) 
 
All wheels level 

 
□ before 

 
□ after 

 
Left front 

 
□ 6 in higher 

 
□ 6 in lower 

 
Right front 

 
□ 6 in higher 

 
□ 6 in lower 

 
Right rear 

 
□ 6 in higher 

 
□ 6 in lower 

 
Left rear 

 
□ 6 in higher 

 
■ 6 in lower 

 
Right center 

 
□ 6 in higher 

 
□ 6 in lower 

 
Left center 

 
□ 6 in higher 

 
□ 6 in lower 

 
 
 

 
 Comments 

 
■ Windows 

 
No deficiencies.  

 
■ Front Doors 

 
No deficiencies. 

 
■ Rear Doors 

 
Leak at top between door and door frame. 

 
■ Escape Mechanisms/ Roof Vents 

 
No deficiencies. 

 
■ Engine 

 
No deficiencies. 

 
■ Handicapped Device/ Special 
Seating 

 
Not equipped with a handicap device. 

 
■ Undercarriage 

 
No deficiencies. 

 
■ Service Doors 

 
No deficiencies. 

 
■ Body 

 
No deficiencies. 
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■ Windows/ Body Leakage No deficiencies. 
 
■ Steering Mechanism 

 
No deficiencies. 
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 DISTORTION TEST INSPECTION FORM 
 (Note: Ten copies of this data sheet are required) 
 
 

 
Bus Number: 0518 

 
Date: 12-14-05 

 
Personnel: T.S., E.L., D.L. & S.C. 

 
Temperature(°F): 65 

 
 

 
Wheel Position : (check one) 
 
All wheels level 

 
□ before 

 
□ after 

 
Left front 

 
□ 6 in higher 

 
□ 6 in lower 

 
Right front 

 
□ 6 in higher 

 
□ 6 in lower 

 
Right rear 

 
□ 6 in higher 

 
■ 6 in lower 

 
Left rear 

 
□ 6 in higher 

 
□ 6 in lower 

 
Right center 

 
□ 6 in higher 

 
□ 6 in lower 

 
Left center 

 
□ 6 in higher 

 
□ 6 in lower 

 
 
 

 
 Comments 

 
■ Windows 

 
No deficiencies. 

 
■ Front Doors 

 
No deficiencies. 

 
■ Rear Doors 

 
Leak at top between door and door frame. 

 
■ Escape Mechanisms/ Roof Vents 

 
No deficiencies. 

 
■ Engine 

 
No deficiencies. 

 
■ Handicapped Device/ Special 
Seating 

 
Not equipped with a handicap device. 

 
■ Undercarriage 

 
No deficiencies. 

 
■ Service Doors 

 
No deficiencies. 

 
■ Body 

 
No deficiencies. 
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■ Windows/ Body Leakage No deficiencies. 
 
■ Steering Mechanism 

 
No deficiencies. 
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 DISTORTION TEST INSPECTION FORM 
 (Note: Ten copies of this data sheet are required) 
 
 

 
Bus Number: 0518 

 
Date: 12-14-05 

 
Personnel: T.S., E.L., D.L. & S.C. 

 
Temperature(°F): 65 

 
 

 
Wheel Position : (check one) 
 
All wheels level 

 
□ before 

 
□ after 

 
Left front 

 
□ 6 in higher 

 
□ 6 in lower 

 
Right front 

 
□ 6 in higher 

 
■ 6 in lower 

 
Right rear 

 
□ 6 in higher 

 
□ 6 in lower 

 
Left rear 

 
□ 6 in higher 

 
□ 6 in lower 

 
Right center 

 
□ 6 in higher 

 
□ 6 in lower 

 
Left center 

 
□ 6 in higher 

 
□ 6 in lower 

 
 
 

 
 Comments 

 
■ Windows 

 
No deficiencies. 

 
■ Front Doors 

 
No deficiencies. 

 
■ Rear Doors 

 
Leak at top between door and door frame. 

 
■ Escape Mechanisms/ Roof Vents 

 
No deficiencies. 

 
■ Engine 

 
No deficiencies. 

 
■ Handicapped Device/ Special 
Seating 

 
Not equipped with a handicap device. 

 
■ Undercarriage 

 
No deficiencies. 

 
■ Service Doors 

 
No deficiencies. 

 
■ Body 

 
No deficiencies. 
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■ Windows/ Body Leakage No deficiencies. 
 
■ Steering Mechanism 

 
No deficiencies. 
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 DISTORTION TEST INSPECTION FORM 
 (Note: Ten copies of this data sheet are required) 
 
 

 
Bus Number: 0518 

 
Date: 12-14-05 

 
Personnel: T.S., E.L., D.L. & S.C. 

 
Temperature(°F): 65 

 
 

 
Wheel Position : (check one) 
 
All wheels level 

 
□ before 

 
□ after 

 
Left front 

 
□ 6 in higher 

 
■ 6 in lower 

 
Right front 

 
□ 6 in higher 

 
□ 6 in lower 

 
Right rear 

 
□ 6 in higher 

 
□ 6 in lower 

 
Left rear 

 
□ 6 in higher 

 
□ 6 in lower 

 
Right center 

 
□ 6 in higher 

 
□ 6 in lower 

 
Left center 

 
□ 6 in higher 

 
□ 6 in lower 

 
 
 

 
 Comments 

 
■ Windows 

 
No deficiencies. 

 
■ Front Doors 

 
No deficiencies. 

 
■ Rear Doors 

 
Leak at top between door and door frame. 

 
■ Escape Mechanisms/ Roof Vents 

 
No deficiencies. 

 
■ Engine 

 
No deficiencies. 

 
■ Handicapped Device/ Special 
Seating 

 
Not equipped with a handicap device. 

 
■ Undercarriage 

 
No deficiencies. 

 
■ Service Doors 

 
No deficiencies. 

 
■ Body 

 
No deficiencies. 
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■ Windows/ Body Leakage No deficiencies. 
 
■ Steering Mechanism 

 
No deficiencies. 
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 DISTORTION TEST INSPECTION FORM 
 (Note: Ten copies of this data sheet are required) 
 
 

 
Bus Number: 0518 

 
Date: 12-14-05 

 
Personnel: T.S., E.L., D.L. & S.C. 

 
Temperature(°F): 65 

 
 

 
Wheel Position : (check one) 
 
All wheels level 

 
□ before 

 
■ after 

 
Left front 

 
□ 6 in higher 

 
□ 6 in lower 

 
Right front 

 
□ 6 in higher 

 
□ 6 in lower 

 
Right rear 

 
□ 6 in higher 

 
□ 6 in lower 

 
Left rear 

 
□ 6 in higher 

 
□ 6 in lower 

 
Right center 

 
□ 6 in higher 

 
□ 6 in lower 

 
Left center 

 
□ 6 in higher 

 
□ 6 in lower 

 
 
 

 
 Comments 

 
■ Windows 

 
No deficiencies. 

 
■ Front Doors 

 
No deficiencies. 

 
■ Rear Doors 

 
Leak at top between door and door frame. 

 
■ Escape Mechanisms/ Roof Vents 

 
No deficiencies. 

 
■ Engine 

 
No deficiencies. 

 
■ Handicapped Device/ Special 
Seating 

 
Not equipped with a handicap device. 

 
■ Undercarriage 

 
No deficiencies 

 
■ Service Doors 

 
No deficiencies. 

 
■ Body 

 
No deficiencies. 
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■ Windows/ Body Leakage No deficiencies. 
 
■ Steering Mechanism 

 
No deficiencies. 
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 5.2 STRUCTURAL DISTORTION TEST 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 LEFT REAR WHEEL SIX INCHES LOWER 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 LEFT FRONT WHEEL SIX INCHES HIGHER 
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 5.3  STRUCTURAL STRENGTH AND DISTORTION 
 TESTS - STATIC TOWING TEST 
 
 
 5.3-I.  TEST OBJECTIVE 
 

The objective of this test is to determine the characteristics of the bus towing 
mechanisms under static loading conditions. 
 
 5.3-II.  TEST DESCRIPTION 
 

Utilizing a load-distributing yoke, a hydraulic cylinder is used to apply a static 
tension load equal to 1.2 times the bus curb weight.  The load will be applied to both the 
front and rear, if applicable, towing fixtures at an angle of 20 degrees with the 
longitudinal axis of the bus, first to one side then the other in the horizontal plane, and 
then upward and downward in the vertical plane.  Any permanent deformation or 
damage to the tow eyes or adjoining structure will be recorded. 
 
 5.3-III.  DISCUSSION 
 

The test bus submitted for testing was not equipped with any type of tow eyes or 
tow hooks, therefore, the Static Towing Test was not performed.    
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 



 
 63 

  
 5.4  STRUCTURAL STRENGTH AND DISTORTION TESTS - 
 DYNAMIC TOWING TEST 
 
 
 5.4-I.  TEST OBJECTIVE 
 

The objective of this test is to verify the integrity of the towing fixtures and 
determine the feasibility of towing the bus under manufacturer specified procedures. 
 
 
 5.4-II.  TEST DESCRIPTION 
 

This test requires the bus be towed at curb weight using the specified equipment 
and instructions provided by the manufacturer and a heavy-duty wrecker.  The bus will 
be towed for 5 miles at a speed of 20 mph for each recommended towing configuration.  
After releasing the bus from the wrecker, the bus will be visually inspected for any 
structural damage or permanent deformation.  All doors, windows and passenger 
escape mechanisms will be inspected for proper operation. 
 
 
 5.4-III.  DISCUSSION 
 

The bus was towed using a heavy-duty wrecker.  The towing interface was 
accomplished by incorporating a hydraulic under lift.  A front lift tow was performed.  
Rear towing is not recommended.  No problems, deformation, or damage was noted 
during testing. 
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 DYNAMIC TOWING TEST DATA FORM 
 
 
 
Bus Number: 0518 

 
Date: 2-13-06 

 
Personnel: T.S. & S.C. 

 
 
Temperature (°F): 32 

 
Humidity (%): 59 

 
Wind Direction: NW 

 
Wind Speed (mph): 8 

 
Barometric Pressure (in.Hg): 30.05 

 
 

 
Inspect tow equipment-bus interface. 
 
Comments: A safe and adequate connection was made between the tow equipment 
 
and the bus. 
 
Inspect tow equipment-wrecker interface. 
 
Comments: A safe and adequate connection was made between the tow equipment 
 
and the wrecker. 
 
Towing Comments: A front lift tow was performed incorporating a hydraulic under  
 
lift wrecker. 
 
 
 
 
 
Description and location of any structural damage: None noted. 
 
 
 
General Comments: No problems were encountered with the tow or towing  
 
interface. 
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 5.4  DYNAMIC TOWING TEST 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 TOWING INTERFACE 
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5.5 STRUCTURAL STRENGTH AND DISTORTION 

TESTS – JACKING TEST 
 
 
 

5.5-I.  TEST OBJECTIVE 
 
 The objective of this test is to inspect for damage due to the deflated tire, and 
determine the feasibility of jacking the bus with a portable hydraulic jack to a height 
sufficient to replace a deflated tire. 
 

5.5-II.  TEST DESCRIPTION 
 

 With the bus at curb weight, the tire(s) at one corner of the bus are replaced with 
deflated tire(s) of the appropriate type.  A portable hydraulic floor jack is then positioned 
in a manner and location specified by the manufacturer and used to raise the bus to a 
height sufficient to provide 3-in clearance between the floor and an inflated tire.  The 
deflated tire(s) are replaced with the original tire(s) and the hack is lowered.  Any 
structural damage or permanent deformation is recorded on the test data sheet.  This 
procedure is repeated for each corner of the bus. 
 

5.5-III.  DISCUSSION 
 

 The jack used for this test has a minimum height of 8.75 inches.  During the 
deflated portion of the test, the jacking point clearances ranged from 8.8 inches to 20.1 
inches.  No deformation or damage was observed during testing.  A complete listing of 
jacking point clearances is provided in the Jacking Test Data Form. 
 

JACKING CLEARANCE SUMMARY 
 
 

 
Condition 

 
Frame Point Clearance 

 
Front axle – one tire flat 

 
15.3” 

 
Rear axle – one tire flat 

 
20.1” 

 
Rear axle – two tires flat 

 
17.7” 

 



 
 67 

JACKING TEST DATA FORM 
 

Bus Number: 0518 Date: 12-7-05  

Personnel: E.L. & D.L. Temperature (°F): 68 
 
 Record any permanent deformation or damage to bus as well as any difficulty 
encountered during jacking procedure. 
 

 
Deflated 

Tire 

Jacking Pad 
Clearance 

Body/Frame  
(in) 

Jacking Pad 
Clearance 

Axle/Suspension 
(in) 

 
 

Comments 

Right front 
       17.3 “ I 
       15.3 “ D 

         11.2 “ I 
           9.3 “ D 

 
None noted. 

Left front 
       17.3 “ I 
       15.3 “ D 

         11.3 “ I 
           9.3 “ D 

 
“ 

Right rear—outside 
       20.2 “ I 
       20.1 “ D 

         11.4 “ I 
         11.2 “ D 

 
“ 

Right rear—both 
       20.2 “ I 
       17.7 “ D 

         11.4 “ I 
           8.9 “ D 

 
“ 

Left rear—outside 
       20.3 “ I 
       20.1 “ D 

         11.4 “ I 
         11.1 “ D 

 
“ 

Left rear—both 
       20.3 “ I 
       17.7 “ D 

         11.4 “ I 
           8.8 “ D 

 
“ 

Right middle or 
tag—outside NA NA 

 

Right middle or 
tag—both NA NA 

 

Left middle or tag—
outside NA NA 

 

Left middle or tag—
both NA NA 

 

Additional comments of any deformation or difficulty during jacking:   
None noted. 
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5.6  STRUCTURAL STRENGTH AND DISTORTION 

 TESTS - HOISTING TEST 
 
 
 5.6-I.  TEST OBJECTIVE 
 

The objective of this test is to determine possible damage or deformation caused 
by the jack/stands. 
 
 5.6-II.  TEST DESCRIPTION 
 

With the bus at curb weight, the front end of the bus is raised to a height sufficient 
to allow manufacturer-specified placement of jack stands under the axles or jacking 
pads independent of the hoist system.  The bus will be checked for stability on the jack 
stands and for any damage to the jacking pads or bulkheads.  The procedure is 
repeated for the rear end of the bus.  The procedure is then repeated for the front and 
rear simultaneously. 
 
 5.6-III.  DISCUSSION 
 

The test was conducted using four posts of a six-post electric lift and standard 19 
inch jack stands.  The bus was hoisted from the front wheel, rear wheel, and then the 
front and rear wheels simultaneously and placed on jack stands.   
 

The bus easily accommodated the placement of the vehicle lifts and jack stands 
and the procedure was performed without any instability noted. 
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 HOISTING TEST DATA FORM 
 
 
 
Bus Number: 0518 

 
Date: 12-12-05 

 
Personnel: T.S. & S.C. 

 
Temperature (°F): 66 

 
 

 
Comments of any structural damage to the jacking pads or axles while both 
the front wheels are supported by the jack stands: 
 
  None noted. 
 
 
 
 
 
 
 
 
 
Comments of any structural damage to the jacking pads or axles while both 
the rear wheels are supported by the jack stands: 
 
  None noted. 
 
 
 
 
 
 
 
 
 
Comments of any structural damage to the jacking pads or axles while both 
the front and rear wheels are supported by the jack stands: 
 
 None noted.  
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5.7  STRUCTURAL DURABILITY TEST 
 
 
 5.7-I. TEST OBJECTIVE 
 

The objective of this test is to perform an accelerated durability test that 
approximates up to 25 percent of the service life of the vehicle. 
 
 5.7-II.  TEST DESCRIPTION 
 

The test vehicle is driven a total of 7,500 miles; approximately 5,000 miles on the 
PSBRTF Durability Test Track and approximately 2,500 miscellaneous other miles.  The 
test will be conducted with the bus operated under three different loading conditions.  The 
first segment will consist of approximately 3,000 miles with the bus operated at GVW.  The 
second segment will consist of approximately 1,500 miles with the bus operated at SLW.  
The remainder of the test, approximately 3,000 miles, will be conducted with the bus loaded 
to CW.  If GVW exceeds the axle design weights, then the load will be adjusted to the axle 
design weights and the change will be recorded.  All subsystems are run during these tests 
in their normal operating modes.  All recommended manufacturers servicing is to be 
followed and noted on the vehicle maintainability log.  Servicing items accelerated by the 
durability tests will be compressed by 10:1; all others will be done on a 1:1 mi/mi basis.  
Unscheduled breakdowns and repairs are recorded on the same log as are any unusual 
occurrences as noted by the driver.  Once a week the test vehicle shall be washed down 
and thoroughly inspected for any signs of failure. 
 
 5.7-III.  DISCUSSION 
 

The Structural Durability Test was started on December 14, 2005 and was conducted 
until February 1, 2006.  The first 3,000 miles were performed at a GVW of 13,950 lbs. and 
completed on January 6, 2006.  The next 1,500 mile SLW segment was performed at 
12,500 lbs and completed on January 16, 2006, and the final 3,000 mile segment was 
performed at a CW of 9,510 lbs and completed on February 1, 2006. 
 

The following mileage summary presents the accumulation of miles during the 
Structural Durability Test.  The driving schedule is included, showing the operating duty 
cycle.  A detailed plan view of the Test Track Facility and Durability Test Track are attached 
for reference.  Also, a durability element profile detail shows all the measurements of the 
different conditions.  The test bus encountered no failures during the Structural Durability 
Test.  
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 STARCRAFT - TEST BUS #0518 
 MILEAGE DRIVEN/RECORDED FROM DRIVERS= LOGS 
  

 
DATE 

 
TOTAL 

DURABILITY 
TRACK 

 
TOTAL 
OTHER 
MILES 

 
                   TOTAL 

 
12/12/05 TO 
12/18/05 

 
496.00

 
74.00

 
570.00

 
12/19/05 TO 
12/25/05 

 
801.00

 
138.00

 
939.00

 
12/26/05 TO 
01/01/06 

 
0.00

 
0.00

 
0.00

 
01/02/06 TO 
01/08/06 

 
703.00

 
309.00

 
1012.00

 
01/09/06 TO 
01/15/06 

 
889.00

 
875.00

 
1764.00

 
01/16/06 TO 
01/22/06 

 
972.00

 
728.00

 
1700.00

 
01/23/06 TO 
01/29/06 

 
1139.00

 
180.00

 
1319.00

 
01/30/06 TO 
02/05/06 

 
0.00

 
196.00

 
196.00

 
 TOTAL 

 
5000.00

 
2500.00

 
7500.00
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 6.  FUEL ECONOMY TEST - A FUEL CONSUMPTION 
 TEST USING AN APPROPRIATE OPERATING CYCLE 
 
 
 6-I.  TEST OBJECTIVE 
 

The objective of this test is to provide accurate comparable fuel consumption data 
on transit buses produced by different manufacturers.  This fuel economy test bears no 
relation to the calculations done by the Environmental Protection Agency (EPA) to 
determine levels for the Corporate Average Fuel Economy Program.  EPA's calculations 
are based on tests conducted under laboratory conditions intended to simulate city and 
highway driving.  This fuel economy test, as designated here, is a measurement of the 
fuel expended by a vehicle traveling a specified test loop under specified operating 
conditions.  The results of this test will not represent actual mileage but will provide data 
that can be used by recipients to compare buses tested by this procedure. 
 
 
 6-II.  TEST DESCRIPTION 
 

This test requires operation of the bus over a course based on the Transit Coach 
Operating Duty Cycle (ADB Cycle) at seated load weight using a procedure based on 
the Fuel Economy Measurement Test (Engineering Type) For Trucks and Buses:  SAE 
1376 July 82.  The procedure has been modified by elimination of the control vehicle 
and by modifications as described below.  The inherent uncertainty and expense of 
utilizing a control vehicle over the operating life of the facility is impractical. 
 

The fuel economy test will be performed as soon as possible (weather permitting) 
after the completion of the GVW portion of the structural durability test.  It will be 
conducted on the bus test lane at the Penn State Test Facility.  Signs are erected at 
carefully measured points which delineate the test course.  A test run will comprise 3 
CBD phases, 2 Arterial phases, and 1 Commuter phase.  An electronic fuel measuring 
system will indicate the amount of fuel consumed during each phase of the test.  The 
test runs will be repeated until there are at least two runs in both the clockwise and 
counterclockwise directions in which the fuel consumed for each run is within ∀ 4 
percent of the average total fuel used over the 4 runs.  A 20-minute idle consumption 
test is performed just prior to and immediately after the driven portion of the fuel 
economy test.  The amount of fuel consumed while operating at normal/low idle is 
recorded on the Fuel Economy Data Form.  This set of four valid runs along with idle 
consumption data comprise a valid test. 
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The test procedure is the ADB cycle with the following four modifications: 

 
 

1. The ADB cycle is structured as a set number of miles in a fixed time in the 
following order:  CBD, Arterial, CBD, Arterial, CBD, and Commuter.  A 
separate idle fuel consumption measurement is performed at the beginning 
and end of the fuel economy test.  This phase sequence permits the reporting 
of fuel consumption for each of these phases separately, making the data 
more useful to bus manufacturers and transit properties. 

 
2. The operating profile for testing purposes shall consist of simulated transit 

type service at seated load weight.  The three test phases (figure 6-1) are:  a 
central business district (CBD) phase of 2 miles with 7 stops per mile and a 
top speed of 20 mph; an arterial phase of 2 miles with 2 stops per mile and a 
top speed of 40 mph; and a commuter phase of 4 miles with 1 stop and a 
maximum speed of 40 mph.  At each designated stop the bus will remain 
stationary for seven seconds. During this time, the passenger doors shall be 
opened and closed.  

 
3. The individual ADB phases remain unaltered with the exception that 1 mile 

has been changed to 1 lap on the Penn State Test Track.  One lap is equal to 
5,042 feet.  This change is accommodated by adjusting the cruise distance 
and time. 

 
4. The acceleration profile, for practical purposes and to achieve better   

  repeatability, has been changed to "full throttle acceleration to cruise   
  speed".   
 
 

Several changes were made to the Fuel Economy Measurement Test 
(Engineering Type) For Trucks and Buses:  SAE 1376 July 82: 
 

1. Sections 1.1, and 1.2 only apply to diesel, gasoline, methanol, and any other 
fuel in the liquid state (excluding cryogenic fuels). 
 

1.1 SAE 1376 July 82 requires the use of at least a 16-gal fuel tank. Such 
a fuel tank when full would weigh approximately 160 lb.  It is judged that a 12-gal tank 
weighing approximately 120 lb will be sufficient for this test and much easier for the 
technician and test personnel to handle. 
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1.2 SAE 1376 July 82 mentions the use of a mechanical scale or a 
flowmeter system.  This test procedure uses a load cell readout combination that 
provides an accuracy of 0.5 percent in weight and permits on-board weighing of the 
gravimetric tanks at the end of each phase.  This modification permits the determination 
of a fuel economy value for each phase as well as the overall cycle. 
 

2. Section 2.1 applies to compressed natural gas (CNG), liquefied natural gas 
(LNG), cryogenic fuels, and other fuels in the vapor state. 
 

2.1 A laminar type flowmeter will be used to determine the fuel 
consumption.  The pressure and temperature across the flow element will be monitored 
by the flow computer.  The flow computer will use this data to calculate the gas flow 
rate.  The flow computer will also display the flow rate (scfm) as well as the total fuel 
used (scf).  The total fuel used (scf) for each phase will be recorded on the Fuel 
Economy Data Form. 
 

3.  Use both Sections 1 and 2 for dual fuel systems. 
 
 
FUEL ECONOMY CALCULATION PROCEDURE 
 
A.  For diesel, gasoline, methanol and fuels in the liquid state. 
 

The reported fuel economy is based on the following:  measured test quantities--
distance traveled (miles) and fuel consumed (pounds); standard reference values--
density of water at 60ΕF (8.3373 lbs/gal) and volumetric heating value of standard fuel; 
and test fuel specific gravity (unitless) and volumetric heating value (BTU/gal).  These 
combine to give a fuel economy in miles per gallon (mpg) which is corrected to a 
standard gallon of fuel referenced to water at 60ΕF.  This eliminates fluctuations in fuel 
economy due to fluctuations in fuel quality.  This calculation has been programmed into 
a computer and the data processing is performed automatically. 
 

The fuel economy correction consists of three steps: 
 

1.) Divide the number of miles of the phase by the number of pounds of fuel 
consumed 

                                                                               total miles  
phase      miles per phase         per run  
CBD            1.9097               5.7291 
ART            1.9097               3.8193 
COM            3.8193               3.8193 

 
   FEomi/lb = Observed fuel economy =     miles     

                                                                                 lb of fuel    
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  2.) Convert the observed fuel economy to miles per gallon [mpg] by multiplying 

by the specific gravity of the test fuel Gs (referred to water) at 60ΕF and 
multiply by the density of water at 60ΕF 

 
   FEompg = FEcmi/lb x Gs x Gw 

 
where Gs   = Specific gravity of test fuel at 60ΕF (referred to water) 

Gw   = 8.3373 lb/gal 
 
 
 

3.) Correct to a standard gallon of fuel by dividing by the volumetric heating 
value of the test fuel (H) and multiplying by the volumetric heating value of 
standard reference fuel (Q).  Both heating values must have the same units. 

 
 

   FEc = FEompg x  Q  
                              H 
where 

 
   H = Volumetric heating value of test fuel [BTU/gal] 
   Q = Volumetric heating value of standard reference fuel 

 
 

Combining steps 1-3 yields 
 

==>  FEc =  miles  x (Gs x Gw) x  Q  
                     lbs                            H  

 
4.) Covert the fuel economy from mpg to an energy equivalent of miles per 

BTU.  Since the number would be extremely small in magnitude, the energy 
equivalent will be represented as miles/BTUx106. 

 
Eq = Energy equivalent of converting mpg to mile/BTUx106. 

 
Eq = ((mpg)/(H))x106 

 
 
B.  CNG, LNG, cryogenic and other fuels in the vapor state. 

 
The reported fuel economy is based on the following:  measured test quantities--

distance traveled (miles) and fuel consumed (scf); density of test fuel, and volumetric 
heating value (BTU/lb) of test fuel at standard conditions (P=14.73 psia and T=60 ΕF).  
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These combine to give a fuel economy in miles per lb.  The energy equivalent 
(mile/BTUx106) will also be provided so that the results can be compared to buses that 
use other fuels. 
 
 

1.) Divide the number of miles of the phase by the number of standard cubic 
feet (scf) of fuel consumed. 

                                                                                total miles  
phase      miles per phase         per run  
CBD           1.9097                5.7291 
ART               1.9097               3.8193 
COM              3.8193               3.8193 

                   
   FEomi/scf = Observed fuel economy =     miles     

                                                                                 scf of fuel   
 
 

2.) Convert the observed fuel economy to miles per lb by dividing FEo by the 
density of the test fuel at standard conditions (Lb/ft3). 

 
Note:  The density of test fuel must be determined at standard 
conditions as described above.  If the density is not defined at the 
above standard conditions, then a correction will be needed before the 
fuel economy can be calculated. 

 
   FEomi/lb = FEo / Gm 

 
where Gm   = Density of test fuel at standard conditions 

 
 
 

3.) Convert the observed fuel economy (FEomi/lb) to an energy equivalent of 
(miles/BTUx106) by dividing the observed fuel economy (FEomi/lb) by the 
heating value of the test fuel at standard conditions. 

 
    Eq = ((FEomi/lb)/H)x106 

where 
 

Eq = Energy equivalent of miles/lb to mile/BTUx106 
H = Volumetric heating value of test fuel at standard conditions  
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6-III. DISCUSSION 
 
 

       This is a comparative test of fuel economy using unleaded gasoline fuel with a 
heating value of 20,025.0 btu/lb.  The driving cycle consists of Central Business District 
(CBD), Arterial (ART), and Commuter (COM) phases as described in 6-II.  The fuel 
consumption for each driving cycle and for idle is measured separately.  The results are 
corrected to a reference fuel with a volumetric heating value of 127,700.0 btu/gal. 
 
       An extensive pretest maintenance check is made including the replacement of all 
lubrication fluids.  The details of the pretest maintenance are given in the first three 
Pretest Maintenance Forms.  The fourth sheet shows the Pretest Inspection.  The next 
sheet shows the correction calculation for the test fuel.  The next four Fuel Economy 
Forms provide the data from the four test runs.  Finally, the summary sheet provides the 
average fuel consumption.  The overall average is based on total fuel and total mileage 
for each phase.  The overall average fuel consumption values were; CBD – 6.39 mpg, 
ART – 6.90 mpg, and COM – 10.17 mpg.  Average fuel consumption at idle was 4.10 
lb/hr (0.65 gph). 
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 FUEL ECONOMY PRE-TEST MAINTENANCE FORM 
 
 

 
Bus Number: 0518 

 
Date: 1-30-06 

 
SLW (lbs): 12,500 

 
Personnel: T.S., E.L. & D.L. 

 
 

 
FUEL SYSTEM 

 
OK 

 
Date 

 
Initials 

 
Install fuel measurement system 

 
   

 
1/30/06 

 
T.S. 

 
Replace fuel filter 

 
   

 
1/30/06 

 
T.S. 

 
Check for fuel leaks 

 
   

 
1/30/06 

 
T.S. 

 
Specify fuel type (refer to fuel analysis) 

 
 Gasoline 

 
Remarks: None noted. 
 
 
 

BRAKES/TIRES 
 
OK 

 
Date 

 
Initials 

 
Inspect hoses 

 
   

 
1/30/06 

 
T.S. 

 
Inspect brakes 

 
   

 
1/30/06 

 
T.S. 

 
Relube wheel bearings 

 
   

 
1/30/06 

 
T.S. 

 
Check tire inflation pressures (mfg. specs.) 

 
   

 
1/30/06 

 
T.S. 

 
Remarks: None noted. 
 
 
 

COOLING SYSTEM 
 
OK 

 
Date 

 
Initials 

 
Check hoses and connections 

 
   

 
1/30/06 

 
D.L. 

 
Check system for coolant leaks 

 
   

 
1/30/06 

 
D.L. 

 
Remarks: None noted. 
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 FUEL ECONOMY PRE-TEST MAINTENANCE FORM (page 2) 
 

 
Bus Number: 0518 

 
Date: 1-30-06 

 
Personnel: T.S., E.L. & D.L. 
 

ELECTRICAL SYSTEMS 
 
OK 

 
Date 

 
Initials 

 
Check battery 

 
   

 
1/30/06 

 
T.S. 

 
Inspect wiring 

 
   

 
1/30/06 

 
T.S. 

 
Inspect terminals 

 
   

 
1/30/06 

 
T.S. 

 
Check lighting 

 
   

 
1/30/06 

 
T.S. 

 
Remarks: None noted. 
 
 
 

DRIVE SYSTEM 
 
OK 

 
Date 

 
Initials 

 
Drain transmission fluid 

 
   

 
1/30/06 

 
D.L. 

 
Replace filter/gasket 

 
   

 
1/30/06 

 
E.L. 

 
Check hoses and connections 

 
   

 
1/30/06 

 
D.L. 

 
Replace transmission fluid 

 
   

 
1/30/06 

 
E.L. 

 
Check for fluid leaks 

 
   

 
1/30/06 

 
E.L. 

 
Remarks: None noted. 
 
 
 

LUBRICATION 
 
OK 

 
Date 

 
Initials 

 
Drain crankcase oil 

 
   

 
1/30/06 

 
E.L. 

 
Replace filters 

 
   

 
1/30/06 

 
D.L. 

 
Replace crankcase oil 

 
   

 
1/30/06 

 
T.S. 

 
Check for oil leaks 

 
   

 
1/30/06 

 
E.L. 

 
Check oil level 

 
   

 
1/30/06 

 
T.S. 

 
Lube all chassis grease fittings 

 
   

 
1/30/06 

 
E.L. 

 
Lube universal joints 

 
   

 
1/30/06 

 
E.L. 

 
Replace differential lube including axles 

 
   

 
1/30/06 

 
D.L. 

 
Remarks: None noted. 
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 FUEL ECONOMY PRE-TEST MAINTENANCE FORM (page 3) 

 
Bus Number: 0518 

 
Date: 1-30-06 

 
Personnel: T.S., E.L. & D.L. 
 

EXHAUST/EMISSION SYSTEM 
 
OK 

 
Date 

 
Initials 

 
Check for exhaust leaks 

 
   

 
1/30/06 

 
T.S. 

 
Remarks: None noted. 
 
 
 

ENGINE 
 
OK 

 
Date 

 
Initials 

 
Replace air filter 

 
   

 
1/30/06 

 
E.L. 

 
Inspect air compressor and air system 

 
 N/A 

 
1/30/06 

 
E.L. 

 
Inspect vacuum system, if applicable 

 
   

 
1/30/06 

 
D.L. 

 
Check and adjust all drive belts 

 
   

 
1/30/06 

 
E.L. 

 
Check cold start assist, if applicable 

 
 N/A 

 
1/30/06 

 
E.L. 

 
Remarks: None noted. 
 
 
 

STEERING SYSTEM 
 
OK 

 
Date 

 
Initials 

 
Check power steering hoses and connectors 

 
   

 
1/30/06 

 
E.L. 

 
Service fluid level 

 
   

 
1/30/06 

 
E.L. 

 
Check power steering operation 

 
   

 
1/30/06 

 
E.L. 

 
Remarks: None noted. 
 
 
 

 
 
OK 

 
Date 

 
Initials 

 
Ballast bus to seated load weight 

 
   

 
1/30/06 

 
T.S. 

 
 
 

TEST DRIVE 
 
OK 

 
Date 

 
Initials 

 
Check brake operation 

 
   

 
1/30/06 

 
T.S. 

 
Check transmission operation 

 
   

 
1/30/06 

 
T.S. 

 
Remarks: None noted. 
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 FUEL ECONOMY PRE-TEST INSPECTION FORM 
 
 

 
Bus Number: 0518 

 
Date: 1-31-06 

 
Personnel: T.S. & S.C. 
 

PRE WARM-UP 
 

If OK, Initial 
 
Fuel Economy Pre-Test Maintenance Form is complete 

 
T.S. 

 
Cold tire pressure (psi): Front 80 Middle N/A Rear 80 

 
T.S. 

 
Tire wear:   

 
T.S. 

 
Engine oil level 

 
T.S. 

 
Engine coolant level 

 
T.S. 

 
Interior and exterior lights on, evaporator fan on 

 
T.S. 

 
Fuel economy instrumentation installed and working properly. 

 
T.S. 

 
Fuel line -- no leaks or kinks 

 
T.S. 

 
Speed measuring system installed on bus.  Speed indicator 
installed in front of bus and accessible to TECH and Driver. 

 
S.C. & T.S. 

 
Bus is loaded to SLW 

 
T.S. 

 
WARM-UP 

 
If OK, Initial 

 
Bus driven for at least one hour warm-up 

 
S.C. 

 
No extensive or black smoke from exhaust 

 
S.C. 

 
POST WARM-UP 

 
If OK, Initial 

 
Warm tire pressure (psi): Front 80 Middle N/A  Rear 80 

 
T.S. 

 
Environmental conditions 
  Average wind speed <12 mph and maximum gusts <15 mph 
  Ambient temperature between 30°F(-1C°) and 90°F(32°C) 
  Track surface is dry 
  Track is free of extraneous material and clear of 
    interfering traffic 

 
T.S. 
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 FUEL ECONOMY DATA FORM (Liquid Fuels) 
 

 
Bus Number: 0518 

 
Manufacturer: Starcraft 

 
Date: 1-31-06 

 
Run Number: 1 

 
Personnel: B.S., T.S. & S.C. 

 
Test Direction:  □CW or ■CCW 

 
Temperature (°F): 38 

 
Humidity (%): 61 

 
SLW (lbs): 12,500 

 
Wind Speed (mph) & Direction: 12/WNW 

 
Barometric Pressure (in.Hg): 29.80 

 
 

Cycle 
Type 

 
Time (min:sec) 

 
Cycle Time 
(min:sec) 

 
Fuel 

Temperature 
(°C) 

 
Load Cell Reading (lb) 

 
Fuel 
Used 
(lbs) 

 
 

 
Start 

 
Finish 

 
 

 
Start 

 
Start 

 
Finish 

 
 

 
CBD #1 

 
 0 

 
8:20 

 
8:20 

 
5.5 

 
0 

 
1.95 

 
1.95 

 
ART #1 

 
 0 

 
3:54 

 
3:54 

 
4.5 

 
0 

 
1.74 

 
1.74 

 
CBD #2 

 
 0 

 
8:25 

 
8:25 

 
4.5 

 
0 

 
1.82 

 
1.82 

 
ART #2 

 
 0 

 
3:59 

 
3:59 

 
4.5 

 
0 

 
1.70 

 
1.70 

 
CBD #3 

 
 0 

 
8:21 

 
8:21 

 
4.5 

 
0 

 
1.88 

 
1.88 

 
COMMUTER 

 
 0 

 
5:51 

 
5:51 

 
4.0 

 
0 

 
2.37 

 
2.37 

 
                                                                                                                                                     Total Fuel = 11.46 lbs 
 
20 minute idle :   Total Fuel Used = 1.36 lbs 
 
Heating Value = 20,025.0 BTU/LB 
 
Comments: None noted. 
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 FUEL ECONOMY DATA FORM (Liquid Fuels) 
 

 
Bus Number: 0518 

 
Manufacturer: Starcraft 

 
Date: 1-31-06 

 
Run Number: 2 

 
Personnel: B.S., T.S. & S.C. 

 
Test Direction:  ■CW or □CCW 

 
Temperature (°F): 38 

 
Humidity (%): 61 

 
SLW (lbs): 12,500 

 
Wind Speed (mph) & Direction: 12/WNW 

 
Barometric Pressure (in.Hg): 29.80 

 
 

Cycle 
Type 

 
Time (min:sec) 

 
Cycle Time 
(min:sec) 

 
Fuel 

Temperature 
(°C) 

 
Load Cell Reading (lb) 

 
Fuel 
Used 
(lbs) 

 
 

 
Start 

 
Finish 

 
 

 
Start 

 
Start 

 
Finish 

 
 

 
CBD #1 

 
 0 

 
8:45 

 
8:45 

 
4.0 

 
0 

 
1.82 

 
1.82 

 
ART #1 

 
 0 

 
3:57 

 
3:57 

 
4.0 

 
0 

 
1.68 

 
1.68 

 
CBD #2 

 
 0 

 
8:25 

 
8:25 

 
3.5 

 
0 

 
1.88 

 
1.88 

 
ART #2 

 
 0 

 
3:56 

 
3:56 

 
3.5 

 
0 

 
1.80 

 
1.80 

 
CBD #3 

 
 0 

 
8:24 

 
8:24 

 
3.5 

 
0 

 
1.87 

 
1.87 

 
COMMUTER 

 
 0 

 
6:06 

 
6:06 

 
3.5 

 
0 

 
2.40 

 
2.40 

 
                                                                                                                                                     Total Fuel = 11.45 lbs 
 
20 minute idle :   Total Fuel Used = N/A lbs 
 
Heating Value = 20,025.0 BTU/LB 
 
Comments: None noted. 
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FUEL ECONOMY DATA FORM (Liquid Fuels) 

 
 
Bus Number: 0518 

 
Manufacturer: Starcraft 

 
Date: 2/1/06 

 
Run Number: 3 

 
Personnel: B.S., T.S. & S.C. 

 
Test Direction:  □CW or ■CCW 

 
Temperature (°F): 36 

 
Humidity (%): 65 

 
SLW (lbs): 12,500 

 
Wind Speed (mph) & Direction: 5/SSW 

 
Barometric Pressure (in.Hg): 29.96 

 
 

Cycle 
Type 

 
Time (min:sec) 

 
Cycle Time 
(min:sec) 

 
Fuel 

Temperature 
(°C) 

 
Load Cell Reading (lb) 

 
Fuel 
Used 
(lbs) 

 
 

 
Start 

 
Finish 

 
 

 
Start 

 
Start 

 
Finish 

 
 

 
CBD #1 

 
 0 

 
8:51 

 
8:51 

 
4.0 

 
0 

 
1.87 

 
1.87 

 
ART #1 

 
 0 

 
3:53 

 
3:53 

 
4.0 

 
0 

 
1.77 

 
1.77 

 
CBD #2 

 
 0 

 
8:33 

 
8:33 

 
4.0 

 
0 

 
1.89 

 
1.89 

 
ART #2 

 
 0 

 
3:55 

 
3:55 

 
4.0 

 
0 

 
1.76 

 
1.76 

 
CBD #3 

 
 0 

 
8:36 

 
8:36 

 
4.5 

 
0 

 
1.93 

 
1.93 

 
COMMUTER 

 
 0 

 
6:05 

 
6:05 

 
4.5 

 
0 

 
2.39 

 
2.39 

 
                                                                                                                                                     Total Fuel = 11.61 lbs 
 
20 minute idle :   Total Fuel Used = N/A lbs 
 
Heating Value = 20,025.0 BTU/LB 
 
Comments: None noted. 
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FUEL ECONOMY DATA FORM (Liquid Fuels) 

 
 
Bus Number: 0518 

 
Manufacturer: Starcraft 

 
Date: 2-1-06 

 
Run Number: 4 

 
Personnel: B.S., T.S. & S.C. 

 
Test Direction:  ■CW or □CCW 

 
Temperature (°F): 36 

 
Humidity (%): 65 

 
SLW (lbs): 12,500 

 
Wind Speed (mph) & Direction: 5/SSW 

 
Barometric Pressure (in.Hg): 29.96 

 
 

Cycle 
Type 

 
Time (min:sec) 

 
Cycle Time 
(min:sec) 

 
Fuel 

Temperature 
(°C) 

 
Load Cell Reading (lb) 

 
Fuel 
Used 
(lbs) 

 
 

 
Start 

 
Finish 

 
 

 
Start 

 
Start 

 
Finish 

 
 

 
CBD #1 

 
 0 

 
8:38 

 
8:38 

 
3.5 

 
0 

 
1.94 

 
1.94 

 
ART #1 

 
 0 

 
3:59 

 
3:59 

 
4.5 

 
0 

 
1.81 

 
1.81 

 
CBD #2 

 
 0 

 
8:37 

 
8:37 

 
5.5 

 
0 

 
1.92 

 
1.92 

 
ART #2 

 
 0 

 
3:55 

 
3:55 

 
5.5 

 
0 

 
1.76 

 
1.76 

 
CBD #3 

 
 0 

 
8:36 

 
8:36 

 
4.5 

 
0 

 
1.93 

 
1.93 

 
COMMUTER 

 
 0 

 
5:58 

 
5:58 

 
5.0 

 
0 

 
2.35 

 
2.35 

 
                                                                                                                                                     Total Fuel = 11.71 lbs 
 
20 minute idle :   Total Fuel Used = 1.37 lbs 
 
Heating Value = 20,025.0 BTU/LB 
 
Comments: None noted. 
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 7.  NOISE 
 
 
 7.1  INTERIOR NOISE AND VIBRATION TESTS 
 
 7.1-I.  TEST OBJECTIVE 
 

The objective of these tests is to measure and record interior noise levels and 
check for audible vibration under various operating conditions. 
 
 7.1-II.  TEST DESCRIPTION 
 

During this series of tests, the interior noise level will be measured at several 
locations with the bus operating under the following three conditions: 
 
1. With the bus stationary, a white noise generating system shall provide a uniform 
 sound pressure level equal to 80 dB(A) on the left, exterior side of the bus.  The 
 engine and all accessories will be switched off and all openings including doors 
 and windows will be closed.  This test will be performed at the ABTC. 
 
2. The bus accelerating at full throttle from a standing start to 35 mph on a level 

pavement.  All openings will be closed and all accessories will be operating  during 
the test.  This test will be performed on the track at the Test Track Facility. 

 
3. The bus will be operated at various speeds from 0 to 55 mph with and without 
 the air conditioning and accessories on.  Any audible vibration or rattles will be 
 noted.  This test will be performed on the test segment between the Test Track 
 and the Bus Testing Center. 
 

All tests will be performed in an area free from extraneous sound-making sources 
or reflecting surfaces.  The ambient sound level as well as the surrounding weather 
conditions will be recorded in the test data. 
 
 7.1-III.  DISCUSSION 
 

This test is performed in three parts.  The first part exposes the exterior of the 
vehicle to 80.0 dB(A) on the left side of the bus and the noise transmitted to the interior 
is measured.  The overall average of the six measurements was 48..0 dB(A); ranging 
from 47.1 dB(A) at the rear passenger seats to 50.9 dB(A) at the driver’s seat.  The 
interior ambient noise level for this test was < 34.0 dB(A).         
 

The second test measures interior noise during acceleration from 0 to 35 mph.  
This noise level ranged from 69.4 dB(A) at the front passenger seats to 71.7 dB(A) at 
the rear passenger seats.  The overall average was 71.0 dB(A).  The interior ambient 
noise level for this test was 38.6 dB(A). 
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The third part of the test is to listen for resonant vibrations, rattles, and other noise 

sources while operating over the road.  No vibrations or rattles were noted. 
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 INTERIOR NOISE TEST DATA FORM 
 Test Condition 1:  80 dB(A) Stationary White Noise 
 
 

 
Bus Number: 0518 

 
Date: 2/8/06 

 
Personnel: T.S. & S.C. 
 
Temperature (°F): 33 

 
Humidity (%): 67 

 
Wind Speed (mph): Calm 

 
Wind Direction: Calm 

 
Barometric Pressure (in.Hg): 30.10 

 
  

 
Initial Sound Level Meter Calibration: ■ checked by: S.C.  
 
Interior Ambient  
Noise Level dB(A): < 34.0 

 
Exterior Ambient  
Noise Level dB(A): 45.1 

 
Microphone Height During Testing (in): 48.0 

 
 

Measurement Location 
 

Measured Sound Level dB(A) 
 
Driver's Seat 

 
50.9 

 
Front Passenger Seats 

 
47.6 

 
In Line with Front Speaker 

 
47.8 

 
In Line with Middle Speaker 

 
47.6 

 
In Line with Rear Speaker 

 
47.2 

 
Rear Passenger Seats 

 
47.1 

 
 
Final Sound Level Meter Calibration: ■ checked by: S.C. 

 
 
Comments: All readings taken in the center aisle. 
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 INTERIOR NOISE TEST DATA FORM 
 Test Condition 2:  0 to 35 mph Acceleration Test 
 
 

 
Bus Number: 0518 

 
Date: 2-2-06 

 
Personnel: B.S., S.C. & T.S.  
 
Temperature (°F): 37 

 
Humidity (%): 93 

 
Wind Speed (mph): Calm 

 
Wind Direction: Calm 

 
Barometric Pressure (in.Hg): 29.91 

 
  

 
Initial Sound Level Meter Calibration: ■ checked by: S.C. 
 
Interior Ambient  
Noise Level dB(A): 38.6 

 
Exterior Ambient  
Noise Level dB(A): 53.2 

 
Microphone Height During Testing (in): 48.0 

 
 

Measurement Location 
 

Measured Sound Level dB(A) 
 
Driver's Seat 

 
71.5 

 
Front Passenger Seats 

 
69.4 

 
Middle Passenger Seats 

 
71.5 

 
Rear Passenger Seats 

 
71.7 

 
 
Final Sound Level Meter Calibration: ■ checked by: S.C. 

 
 
Comments: All readings taken in the center aisle. 
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 INTERIOR NOISE TEST DATA FORM 
 Test Condition 3:  Audible Vibration Test 
 
 

 
Bus Number: 0518 

 
Date: 2-2-06 

 
Personnel: B.S., S.C. & T.S. 
 
Temperature (°F): 37 

 
Humidity (%): 93 

 
Wind Speed (mph): Calm 

 
Wind Direction: Calm 

 
Barometric Pressure (in.Hg): 29.91 

 
  

 
Describe the following possible sources of noise and give the relative location on the 
bus. 
 

 
Source of Noise 

 
Location 

 
Engine and Accessories 

 
None noted. 

 
Windows and Doors 

 
None noted. 

 
Seats and Wheel Chair lifts 

 
None noted. 

 
 
Comment on any other vibration or noise source which may have occurred  
 
that is not described above:  None noted. 
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 7.1  INTERIOR NOISE TEST 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 TEST BUS SET-UP FOR 80 dB(A) 
 INTERIOR NOISE TEST 
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 7.2  EXTERIOR NOISE TESTS 
 
 
 7.2-I.  TEST OBJECTIVE 
 

The objective of this test is to record exterior noise levels when a bus is operated 
under various conditions. 
 
 7.2-II.  TEST DESCRIPTION 
 

In the exterior noise tests, the bus will be operated at a SLW in three different 
conditions using a smooth, straight and level roadway: 
 

1. Accelerating at full throttle from a constant speed at or below 35 mph and just 
prior to transmission up shift. 

2. Accelerating at full throttle from standstill. 
3. Stationary, with the engine at low idle, high idle, and wide open throttle. 

 
In addition, the buses will be tested with and without the air conditioning and all 

accessories operating.  The exterior noise levels will be recorded. 
 

The test site is at the PSBRTF and the test procedures will be in accordance with 
SAE Standards SAE J366b, Exterior Sound Level for Heavy Trucks and Buses. The test 
site is an open space free of large reflecting surfaces.  A noise meter placed at a 
specified location outside the bus will measure the noise level. 
 

During the test, special attention should be paid to: 
 

1. The test site characteristics regarding parked vehicles, signboards,  
 buildings, or other sound-reflecting surfaces 

2. Proper usage of all test equipment including set-up and calibration 
3. The ambient sound level 

 
 7.2-III.  DISCUSSION 
 

The Exterior Noise Test determines the noise level generated by the vehicle under 
different driving conditions and at stationary low and high idle, with and without air 
conditioning and accessories operating.  The test site is a large, level, bituminous paved 
area with no reflecting surfaces nearby. 
 
      With an exterior ambient noise level of 51.6 dB(A), the average test result obtained 
while accelerating from a constant speed was 73.2 dB(A) on the right side and 73.0 
dB(A) on the left side. 
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When accelerating from a standstill with an exterior ambient noise level of 53.7 

dB(A), the average of the results obtained were 72.7 dB(A) on the right side and 71.4 
dB(A) on the left side. 
 

With the vehicle stationary and the engine, accessories, and air conditioning on, 
the measurements averaged 48.0 dB(A) at low idle, 56.2 dB(A) at high idle, and 67.1 
dB(A) at wide open throttle.  With the accessories and air conditioning off, the readings 
averaged 0.5 dB(A) higher at low idle, 0.8 dB(A) higher at high idle, and 0.3 dB(A) 
higher at wide open throttle.  The exterior ambient noise level measured during this test 
was 50.9 dB(A). 
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 EXTERIOR NOISE TEST DATA FORM 
 Accelerating from Constant Speed 
 
 

 
Bus Number: 0518 

 
Date: 2-2-06 

 
Personnel: B.S., S.C. & T.S. 
 
Temperature (°F): 41 

 
Humidity (%): 85 

 
Wind Speed (mph): 5 

  
Wind Direction: SW 

 
Barometric Pressure (in.Hg): 29.91 

 
  

 
Verify that microphone height is 4 feet, wind speed is less than 12 mph and ambient 
temperature is between 30°F and 90°F: ■ checked by: S.C. 
 
Initial Sound Level Meter Calibration: ■ checked by: S.C. 
 
Exterior Ambient Noise Level dB(A): 51.6 

 
 

Accelerating from Constant Speed 
Curb (Right) Side 

 
Accelerating from Constant Speed 

Street (Left) Side 
 

Run # 
 

Measured Noise 
Level dB(A) 

 
Run # 

 
Measured Noise Level 

dB(A) 
 

1 
 

72.6 
 

1 
 

73.2 
 

2 
 

72.4 
 

2 
 

72.7 
 

3 
 

73.0 
 

3 
 

72.5 
 

4 
 

73.2 
 

4 
 

72.6 
 

5 
 

73.1 
 

5 
 

72.7 
 
Average of two highest actual 
noise levels = 73.2 dB(A) 

 
Average of two highest actual 
noise levels = 73.0 dB(A)  

 
Final Sound Level Meter Calibration Check: ■ checked by: S.C. 

 
Comments: None noted. 
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 EXTERIOR NOISE TEST DATA FORM 
 Accelerating from Standstill 
 

 
Bus Number: 0518 

 
Date: 2-2-06 

 
Personnel: B.S., S.C. & T.S. 
 
Temperature (°F): 41 

 
Humidity (%): 85 

 
Wind Speed (mph): 5 

 
Wind Direction: SW 

 
Barometric Pressure (in.Hg): 29.91 

 
 

 
Verify that microphone height is 4 feet, wind speed is less than 12 mph and ambient 
temperature is between 30°F and 90°F: ■ checked by: S.C. 
 
Initial Sound Level Meter Calibration: ■ checked by: S.C. 
 
Exterior Ambient Noise Level dB(A): 53.7  

 
 

Accelerating from Standstill 
Curb (Right) Side 

 
Accelerating from Standstill 

Street (Left) Side 
 

Run # 
 
Measured Noise 

Level dB(A) 

 
Run # 

 
Measured 

Noise Level 
dB(A) 

 
1 

 
72.4 

 
1 

 
71.3 

 
2 

 
72.9 

 
2 

 
71.4 

 
3 

 
72.1 

 
3 

 
71.0 

 
4 

 
72.5 

 
4 

 
71.3 

 
5 

 
72.4 

 
5 

 
71.2 

 
Average of two highest actual noise 
levels = 72.7 dB(A) 

 
Average of two highest actual noise 
levels = 71.4 dB(A)  

 
Final Sound Level Meter Calibration Check: ■ checked by: S.C. 

 
Comments: None noted. 
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 EXTERIOR NOISE TEST DATA FORM 
 Stationary 

 
Bus Number: 0518 

 
Date: 2-2-06 

 
Personnel: B.S., S.C. & T.S. 
 
Temperature (°F): 41 

 
Humidity (%): 85 

 
Wind Speed (mph): 5 

 
Wind Direction: SW 

 
Barometric Pressure (in.Hg): 29.91 

 
 

 
Verify that microphone height is 4 feet, wind speed is less than 12 mph and ambient 
temperature is between 30°F and 90°F: ■ checked by: S.C. 
 
Initial Sound Level Meter Calibration: ■ checked by: S.C. 
 
Exterior Ambient Noise Level dB(A): 50.9 
 

Accessories and Air Conditioning ON 
 
Curb (Right) Side 

dB(A) 

 
Street (Left) Side 

db(A) 

 
 

Throttle Position 

 
 

Engine RPM 
 

Measured  
 

Measured 
 
Low Idle 

 
703 

 
47.8 

 
48.2 

 
High Idle 

 
2,050 

 
54.3 

 
58.1 

 
Wide Open Throttle 

 
3,602 

 
67.0 

 
67.2 

 
Accessories and Air Conditioning OFF 

 
Curb (Right) Side 

dB(A) 

 
Street (Left) Side 

db(A) 

 
 

Throttle Position 

 
 

Engine RPM 
 

Measured 
 

Measured 
 
Low Idle 

 
750 

 
48.0 

 
49.0 

 
High Idle 

 
2,153 

 
54.7 

 
59.3 

 
Wide Open Throttle 

 
3,651 

 
66.9 

 
67.8 

 
Final Sound Level Meter Calibration Check: ■ checked by: S.C. 

 
Comments: None noted. 
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7.2  EXTERIOR NOISE TESTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TEST BUS UNDERGOING EXTERIOR NOISE TESTING 
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selling/servicing dealership.
2. If your inquiry or concern remains unresolved, contact the Sales
Manager, Service Manager or Customer Relations Manager.
3. If you require assistance or clarification on Ford Motor Company policies
or procedures, please contact the Ford Customer Relationship Center.

In the United States: In Canada:

Ford Motor Company
Customer Relationship Center

P.O. Box 6248
Dearborn, MI 48121

1-800-392-3673 (FORD)
(TDD for the hearing impaired:

1–800-232-5952)
www.owner.ford.com

Customer Relationship Centre
Ford Motor Company

of Canada, Limited
P.O. Box 2000

Oakville, Ontario L6J 5E4
1–800-565-3673 (FORD)

www.ford.ca

In Asia-Pacific Region, Sub-Saharan Africa,
U.S. Virgin Islands, Central America, the

Caribbean, and Israel:

In Puerto Rico:

Ford Motor Company
Ford Export Operations

Attention: Customer Relations
1555 Fairlane Drive

Fairlane Business Park #3
Allen Park, MI 48101

Telephone: (313) 594-4857
For customers in Guam, the Commonwealth of
the Northern Mariana Islands (CNMI), America
Samoa, and the U.S. Virgin Islands, please feel

free to call our Toll-Free Number:
(800) 841-FORD (3673)

Fax: (313) 390-0804
E-mail: expcac@ford.com

Ford International
Business Development, Inc.

P.O. Box 11957
Caparra Heights Station

San Juan, PR 00922-1957
Telephone: (800) 841-FORD (3673)

Fax: (313) 390-0804
E-mail: prcac@ford.com

www.ford.com.pr

In Middle East:

Ford Middle East
Customer Relationship Center

P.O. Box 21470
Dubai, United Arab Emirates

Telephone: 971-4-3326084
Toll-free Number for the Kingdom of Saudi Arabia:

800 8971409
Local Telephone Number for Kuwait:

24810575
Fax: 971-4-3327299

E-mail: menacac@ford.com
www.me.ford.com
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1. Introduction

Ford Motor Company and your selling dealer thank you for selecting
one of our quality products. Our commitment to you and your vehicle
begins with quality protection and service.

When you need warranty repairs, your selling dealer would like you to
return to it for that service, but you may also take your vehicle to
another Ford Motor Company dealership authorized for warranty repairs.
Certain warranty repairs require special training though, so not all
dealers are authorized to perform all warranty repairs. That means that,
depending on the warranty repair needed, the vehicle may need to be
taken to another dealer. If a particular dealership cannot assist you, then
contact the Customer Relationship Center at 1-800-392-3673.

This booklet explains in detail the warranty coverages that apply to your
2018-model car or light truck. If you bought a previously owned
2018-model vehicle, you are eligible for any remaining warranty
coverages.

Ford Motor Company provides the Emissions Defect Warranties and
Emissions Performance Warranties which cover your emissions
control systems, and Noise Emissions Warranty which applies only to
medium/heavy duty trucks over 10,000 pounds Gross Vehicle Weight
Rating (pages 17-32).
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2. Important information you should know

IF YOU NEED CUSTOMER ASSISTANCE

Your Ford Motor Company dealer is available to assist you with all your
automotive needs. Please follow the procedures outlined on the front
page of this booklet.

In addition, if you are an eligible U.S. owner, you may use - at no cost -
the services of the BBB AUTO LINE program. For details, see Better
Business Bureau (BBB) AUTO LINE program, page 34 or call
1-800-955-5100.

KNOW WHEN YOUR WARRANTY BEGINS

Your Warranty Start Date is the day you take delivery of your new
vehicle or the day it is first put into service (for example, as a dealer
demonstrator), whichever occurs first.

CHECK YOUR VEHICLE

We try to check vehicles carefully at the assembly plant and the
dealership, and we usually correct any damage to paint, sheet metal,
upholstery, or other appearance items. But occasionally something may
slip past us, and a customer may find that a vehicle was damaged before
he or she took delivery. If you see any damage when you receive your
vehicle, notify your dealership within one week.

MAINTAIN YOUR VEHICLE PROPERLY

Your glove compartment contains an Owner’s Manual which indicates
the scheduled maintenance required for your vehicle. Proper
maintenance guards against major repair expenses resulting from neglect
or inadequate maintenance, may help increase the value you receive
when you sell or trade your vehicle, and is important in allowing your
vehicle to comply with applicable emissions standards.

It is your responsibility to make sure that all of the scheduled
maintenance is performed and that the materials used meet Ford
engineering specifications. Failure to perform scheduled maintenance as
specified in the Owner’s Manual will invalidate warranty coverage on
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parts affected by the lack of maintenance. Make sure that receipts for
completed maintenance work are retained with the vehicle and
confirmation of maintenance work is always entered in your Owner’s

Manual.

Your Ford or Lincoln dealership, or Ford or Lincoln Auto Care Service
Center, has factory-trained technicians who can perform the required
maintenance using genuine Ford parts. The dealership looks forward to
meeting your every service need to maximize your satisfaction with your
vehicle.

WHO PAYS FOR WARRANTY REPAIRS?

You will not be charged for repairs covered by any applicable warranty
during the stated coverage periods, unless specifically stated elsewhere
in this guide.

Some states have mandated alternate time coverage periods for parts of
your vehicle (e.g. seatbelts).

Some states and/or local governments may require a tax on a portion of
warranty repairs. Where applicable law allows, the tax must be paid by
you, the owner of the vehicle.

During the Bumper to Bumper Warranty period, dealers may receive
instructions to provide no-cost, service-type improvements - not
originally included in your Owner’s Manual - intended to increase your
overall satisfaction with your vehicle.

Sometimes Ford may offer a special adjustment program to pay all or
part of the cost of certain repairs beyond the terms of the applicable
warranty. Check with your dealer or call 1-800-392-3673 to learn whether
any adjustment program is applicable to your vehicle. Please have your
vehicle identification number available.
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DO WARRANTIES APPLY IN OTHER COUNTRIES?

The New Vehicle Limited Warranty and the Emissions Warranties

described in this booklet apply to your vehicle if:

• it was originally purchased through the Ford Export Operations
Military Sales Program; or

• it was originally sold or leased by Ford Motor Company or one of its
dealers in the United States or U.S. Federalized Territories, and it was
originally registered/licensed and operated in the United States, U.S.
Federalized Territories, or Canada.

If you meet either of these two requirements, you do have warranty
coverage when you travel with this vehicle outside the United States,
U.S. Federalized Territories, or Canada. In some cases, however, you may
have to pay the servicing Ford dealer in a foreign country or U.S.
Federalized Territory for a repair that is covered under the U.S.
warranty. If this happens, be sure to save the paid repair order or
invoice. You should present this document to a U.S. Ford Motor
Company dealer for warranty refund consideration. Refer to
www.Ford.com for additional customer assistance reference information.
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3. The New Vehicle Limited Warranty for your
2018-model vehicle

LIMITATIONS AND DISCLAIMERS
All of the warranties in this booklet are subject to the following
limitations and disclaimers:

The warranties in this booklet are the only express warranties
applicable to your vehicle. Ford does not assume or authorize anyone
to assume for it any other obligation or liability in connection with
your vehicle or these warranties. No person, including Ford employees
or dealers, may modify or waive any part of these warranties.

Ford and its dealers reserve the right to make changes in or additions
to vehicles built or sold by them at any time without incurring any
obligation to make the same or similar changes or additions to
vehicles previously built or sold.

Ford and its dealers also reserve the right to provide post-warranty
repairs, conduct recalls, or extend the warranty coverage period for
certain vehicles or vehicle populations, at the sole discretion of Ford.
The fact that Ford has provided such measures to a particular vehicle
or vehicle population in no way obligates Ford to provide similar
accommodations to other owners of similar vehicles.

As a condition of these warranties, you are responsible for properly
using, maintaining, and caring for your vehicle as outlined in your
Owner’s Manual. Ford recommends that you maintain copies of all
maintenance records and receipts for review by Ford.
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Ford and your dealer are not responsible for any time or income that
you lose, any inconvenience you might be caused, the loss of your
transportation or use of your vehicle, the cost of rental vehicles, fuel,
telephone, travel, meals, or lodging, the loss of personal or commercial
property, the loss of revenue, or for any other incidental or
consequential damages you may have.

Punitive, exemplary, or multiple damages may not be recovered unless
applicable law prohibits their disclaimer.

You may not bring any warranty-related claim as a class
representative, a private attorney general, a member of a class of
claimants or in any other representative capacity.

Ford shall not be liable for any damages caused by delay in delivery or
furnishing of any products and/or services.

You may have some implied warranties. For example, you may have an
implied warranty of merchantability (that the car or light truck is
reasonably fit for the general purpose for which it was sold) or an
implied warranty of fitness for a particular purpose (that the car or
light truck is suitable for your special purposes), if a special purpose
was specifically disclosed to Ford itself not merely to the dealer
before your purchase, and Ford itself not just the dealer told you the
vehicle would be suitable for that purpose.

These implied warranties are limited, to the extent allowed by law, to
the time period covered by the written warranties, or to the applicable
time period provided by state law, whichever period is shorter.

These implied warranties do not apply at all if you use your vehicle
for business or commercial purposes. In addition, the implied warranty
of fitness for a particular purpose does not apply if your vehicle is
used for racing, even if the vehicle is equipped for racing.
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The warranties contained in this booklet and all questions regarding
their enforceability and interpretation are governed by the law of the
state in which you purchased your Ford vehicle. Some states do not
allow Ford to limit how long an implied warranty lasts or to exclude
or limit incidental or consequential damages, so the limitation and
exclusions described above may not apply to you.

NOTE: This information about the limitation of implied

warranties and the exclusion of incidental and consequential

damages under the NEW VEHICLE LIMITED WARRANTY also

applies to the EMISSIONS WARRANTIES described on pages

17-31.

Ford participates in the BBB AUTO LINE warranty dispute resolution
program. You may contact BBB AUTO LINE by calling 800-955-5100.

You are required to submit your warranty dispute to the BBB AUTO
LINE before exercising rights or seeking remedies under the Federal
Magnuson-Moss Warranty Act, 15 U.S.C. § 2301 et seq. To the extent
permitted by the applicable state ‘‘Lemon Law’’, you are also required
to submit your warranty dispute to the BBB AUTO LINE before
exercising any rights or seeking remedies under the ‘‘Lemon Law’’. If
you choose to seek remedies that are not created by the
Magnuson-Moss Warranty Act or the applicable state ‘‘Lemon Law,’’
you are not required to first use BBB AUTO LINE to resolve your
dispute – although the program is still available to you.

For more information regarding the BBB AUTO LINE program, see
page 34 of this booklet.
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QUICK REFERENCE: WARRANTY COVERAGE

This chart gives a general summary of your warranty coverage provided
by Ford Motor Company under the New Vehicle Limited Warranty.

Please refer to the description of warranty coverage for more specific
information.

For each type of coverage, the chart shows two measures:

• years in service • miles driven

The measure that occurs first determines how long your coverage lasts.
For example: Your Bumper to Bumper Coverage lasts for three years -
unless you drive more than 36,000 miles before three years elapse. In
that case, your coverage ends at 36,000 miles.

For more details on coverage, see:
➡ What is Covered? (pages 8-12)
➡ What is Not Covered? (pages 12-15)

WHAT IS COVERED?

Your NEW VEHICLE LIMITED WARRANTY gives you specific legal
rights. You may have other rights that vary from state to state. Under
your New Vehicle Limited Warranty if:

- your Ford vehicle is properly operated and maintained, and
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- was taken to a Ford dealership for a warranted repair during the
warranty period,

then authorized Ford Motor Company dealers will, without charge,
repair, replace, or adjust all parts on your vehicle that malfunction or fail
during normal use during the applicable coverage period due to a
manufacturing defect in factory-supplied materials or factory workmanship.
This warranty does not mean that each Ford vehicle is defect free.
Defects may be unintentionally introduced into vehicles during the
design and manufacturing processes and such defects could result in the
need for repairs. Ford provides the New Vehicle Limited Warranty only
to remedy manufacturing defects that result in vehicle part malfunction
or failure during the warranty period.
The remedy under this written warranty, and any implied warranty, is
limited to repair, replacement, or adjustment of defective parts. This
exclusive remedy shall not be deemed to have failed its essential purpose
so long as Ford, through its authorized dealers, is willing and able to
repair, replace, or adjust defective parts in the prescribed manner. Ford’s
liability, if any, shall in no event exceed the cost of correcting
manufacturing defects as herein provided and upon expiration of this
warranty, any such liability shall terminate.
Conditions that are not covered by the New Vehicle Limited Warranty
are described on pages 12-15. When making warranty repairs on your
vehicle, the dealer will use Ford or Motorcraft parts or remanufactured
or other parts that are authorized by Ford, at the discretion of Ford or
the Ford dealership.
Nothing in this warranty should be construed as requiring defective parts
to be replaced with parts of a different type or design than the original
part, so long as the vehicle functions properly with the replacement part.
Moreover, Ford and its authorized dealers are entitled to a reasonable
time and a reasonable number of attempts within which to diagnose and
repair any defect covered by this warranty.
In certain instances, Ford may authorize repairs at other than Ford
dealer facilities.
Two separate warranties apply to tires on your new vehicle. The New
Vehicle Limited Warranty covers tire defects in factory supplied material
or workmanship for 100% of labor costs and on a pro rata adjustment
basis for parts. (See the reimbursement schedule below).
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For vehicles within the New Vehicle Limited Warranty time in service
and mileage coverage period, defective tires will be replaced on a pro
rata adjustment basis according to the following mileage-based
Reimbursement Schedule:

MILES DRIVEN PERCENT OF PARTS COVERED BY FORD
1-12,000 100%
12,001-24,000 60%
24,001-36,000 30%

The tire manufacturer also provides you with a separate tire warranty that
may extend beyond the New Vehicle Limited Warranty coverage. You will
find the manufacturer’s tire warranty with the owner literature supplied
with your vehicle. You have the option of having a tire warranty repair
performed by the tire manufacturer’s authorized service center. If you go
to a tire service center for a repair covered by the New Vehicle Limited
Warranty, you may be charged a prorated amount for wear or other
charges. If so, you should present your paid invoice detailing the nature of
the charges to any Ford Motor Company dealership for refund
consideration. When making warranty repairs on your vehicle, the dealer
will use Ford or Motorcraft parts or remanufactured or other parts that
are authorized by Ford. In certain instances, Ford may authorize repairs at
other than Ford dealer facilities. Tire replacements under warranty will be
made with the same brand and model as originally equipped with the
vehicle unless the same brand and model is no longer available, in which
case a tire of the same brand, size, load, speed and tread type will be
used. In some circumstances, Ford may authorize another brand and/or
model to substitute for the original brand and model, even if still available.

Normal tire wear or damage is not reimbursable. See page 15 for details
of what is not covered.

Extended warranty coverage periods are available for certain

vehicle parts and conditions. Specifically,

(1) Your vehicle’s Powertrain components are covered for five years or
60,000 miles, whichever occurs first. The extended coverage applies to
the Engine: all internal lubricated parts, cylinder block, cylinder heads,
electrical fuel pump, powertrain control module, engine mounts,
flywheel, injection pump, manifold (exhaust and intake), manifold bolts,
oil pan, oil pump, seals and gaskets, engine thermostat, engine
thermostat housing, timing chain cover, timing chain (gears or belt),
turbocharger/supercharger unit, valve covers, water pump;
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Transmission: all internal parts, clutch cover, seals and gaskets, torque
converter, transfer case (including all internal parts), transmission case,
transmission mounts; Front-Wheel Drive: axle shafts, front bearings,
seals and gaskets, universal and constant velocity joints; Rear-Wheel

Drive: axle shafts, rear bearings, center support bearing, drive axle
housing (including all internal parts), drive shaft, retainers, supports,
seals and gaskets, universal and constant velocity joints.
Four-Wheel/All-Wheel Drive: axle shafts, bearings (front and rear),
center support bearing, drive shafts, final drive housing (including all
internal parts), hubs-automatic front locking (four-wheel drive), locking
rings (four-wheel drive), seals and gaskets, universal and constant
velocity joints.

(2) Your vehicle’s safety belts and air bag Supplemental Restraint System
(SRS) are covered for an extended Safety Restraint Coverage Period,
which lasts for five years or 60,000 miles, whichever occurs first.

(3) Your vehicle’s body sheet metal panels are covered for an extended
Corrosion Coverage Period, which lasts for five years, regardless of miles
driven. The extended warranty coverage only applies if a body sheet
metal panel becomes perforated due to corrosion during normal use due
to a manufacturing defect in factory-supplied materials or factory
workmanship. If aluminum body panels have corrosion or rust damage,
and the damage is not the result of abnormal usage, vehicle accident,
customer actions and/or extreme environmental conditions, the corrosion
or rust damage repairs are covered for 5 years, unlimited miles. For
damage caused by airborne material (environmental fallout) where there
is no factory-related defect involved and therefore no warranty − our
policy is to provide free repair of paint damage due to the airborne
material for 12 months or 12,000 miles, whichever occurs first.

(4) Your vehicle’s direct injection diesel engine and certain engine
components are covered during the PowerStroke Diesel Engine Coverage
Period, which lasts for five years or 100,000 miles, whichever occurs
first. The following parts are covered during this extended coverage
period: the engine, cylinder block, heads and all internal parts, intake
and exhaust manifolds, timing gear, harmonic balancer, valve covers, oil
pan and pump, water pump, fuel system (excluding fuel lines, fuel tank
and frame mounted fuel conditioning module sometimes referred to as
the frame mounted pump/filter/water separator or frame mounted fuel
filter/water separator), high pressure lines, gaskets and seals, glow plugs,
turbocharger, two-stage turbocharger assembly, turbocharger actuator,
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powertrain control module, high pressure fuel injection pump assembly,
injectors, injection pressure sensor, fuel rail pressure sensor, exhaust
back pressure regulator and sensor, exhaust pressure sensor, manifold
pressure sensor, intake air temperature sensor, crankshaft position
sensor, camshaft position sensor, accelerator switch.

NOTE: Some components may also be covered by the Emissions
Warranties. For more information, see pages 17-31.

If you own or lease a 2018-model Next Generation Police Interceptor
Vehicle (NGPI), refer to the Warranty Addendum Card that was given to
you when you took delivery of your vehicle for further explanation of
Amendments to the New Vehicle Limited Warranty. The Warranty
Addendum applies only the NGPI vehicles delivered in the State of Florida
and New York.

WHAT IS NOT COVERED UNDER THE NEW VEHICLE LIMITED
WARRANTY?

Damage Caused By:
• accidents, collision or objects striking the vehicle (including driving

through a car wash)
• theft, vandalism, or riot
• fire or explosion
• using contaminated or improper fuel/fluids
• customer-applied chemicals or accidental spills
• driving through water deep enough to cause water to be ingested into

the engine
• misuse of the vehicle, such a driving over curbs, overloading, racing or

using the vehicle as a permanent stationary power source

Damage Caused by Alteration or Modification

The New Vehicle Limited Warranty does not cover any damage caused by:

• alterations or modifications of the vehicle, including the body, chassis,
electronics or their components, after the vehicle leaves the control of
Ford Motor Company

• tampering with the vehicle, tampering with the emissions systems or
with the other parts that affect these systems (for example, but not
limited to exhaust and intake systems)
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• the installation or use of a non-Ford Motor Company part or software
(other than a certified emissions part or software) or any part or
software (Ford or non-Ford) designed for off-road use only installed
after the vehicle leaves the control of Ford Motor Company, if the
installed part fails or causes a Ford part to fail. Examples include, but
are not limited to lift kits, oversized tires, roll bars, cellular phones,
alarm systems, automatic starting systems and performance-enhancing
powertrain components or software and performance “chips”.

Your vehicle may allow, enable or facilitate the use of certain non-Ford
Motor Company software. Ford is not responsible for the functionality
of such software. Ford may disallow, discontinue or modify your ability
to use such software at any time without prior notification or incurring
any warranty or other obligation. Non-Ford Motor Company software
may be governed by End User License Agreement or warranty
provided by the software provider. For Ford Motor Company software
see End User License Agreement found in the Owner Manual.

Damage Caused by Use and/or the Environment

The New Vehicle Limited Warranty does not cover surface rust,
deterioration and damage of paint, trim, upholstery, and other
appearance items that result from use and/or exposure to the elements.
You, as the owner, are responsible for these items. Some examples are:
• dings, dents
• cuts, burns, punctures or tears
• road salt
• tree sap, bird and bee droppings
• windstorm, lightening, hail
• earthquake
• freezing, water or flood
• stone chips, scratches (some examples are on paint and glass)
• windshield stress cracks. However, limited coverage on windshield

stress cracks will be provided for the first 12 months or 12,000 miles
(which ever occurs first), even though caused by use and/or exposure
to the elements.
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Maintenance/Wear

The New Vehicle Limited Warranty does not cover: (1) parts and labor
needed to maintain the vehicle; and (2) the replacement of parts due to
normal wear and tear. You, as the owner, are responsible for these items. See
your Owner’s Manual. Some examples of maintenance and normal wear are:
• oil changes
• oils, lubricants, other fluids
• oil/air filters
• tire rotation/inflation
• cleaning/polishing

• clutch linings

• wiper blades*

• wheel alignments and tire
balancing*

• brake pad/lining*
* Ford will replace or adjust certain maintenance items when necessary,
free of charge during a limited period:

• Wiper blade replacements will be provided during the first six months
in service, regardless of miles driven.

• Wheel alignments and tire balancing will be provided during the first
12 months or 12,000 miles in service, whichever occurs first.

• Brake pad/lining replacements will be provided during the first
12 months or 18,000 miles in service, whichever occurs first.

SYNC Hands-Free Communications and Entertainment System

If your vehicle is equipped with SYNC, the New Vehicle Limited Warranty
does not cover repairs under certain conditions, such as failure to
provide proper installation environment. The New Vehicle Limited
Warranty does not cover repairs of certain damage or loss, such as:

• Loss of personal recording media, software or data

• Loss, change, or discontinuation of functionality because of:
• system updates to Ford Motor Company software or lack of
compatibility with non-Ford Motor Company electronic devices
• non-Ford Motor Company software, or
• obsolescence of vehicle software or hardware
• lack of network coverage or availability

• Damage caused by:
• abnormal use such as insertion of foreign objects, fluid spillage
• unauthorized modification to alter functionality or capability
• computer or internet viruses, bugs, or malware, such as worms,

Trojan Horses, cancelbots
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• installation of unauthorized software, peripherals and attachments
• unauthorized, unapproved and/or incompatible repairs, upgrades and

modification
• the defective function or obsolescence of your cellular phone or digital

media device (for example, inadequate signal reception by the
external antenna, viruses or other software problems)

Tire Wear or Damage

The New Vehicle Limited Warranty does not cover normal wear or worn
out tires. Tires will not be replaced (unless required by a warranty
repair) for wear or damage including:

• tire damage from road hazard such as cuts, snags, bruises, bulges,
puncture, and impact breaks

• tire damage due to under or over inflation, tire chain use, racing,
spinning (as when stuck in snow or mud), improper mounting or
dismounting, or tire repair

Other Items or Conditions Not Covered

The New Vehicle Limited Warranty does not cover:

• vehicles that have had the odometer disconnected, altered, or
inoperative for an extended period of time with the result that the
actual mileage cannot be determined

• vehicles that have ever been labeled or branded as dismantled, fire,
flood, junk, rebuilt, reconstructed, or salvaged; this will void the New
Vehicle Limited Warranty

• vehicles that have been determined to be a total loss by an insurance
company; this will void the New Vehicle Limited Warranty

• converted ambulances that are not equipped with the Ford Ambulance
Prep Package, see important information about ambulance conversions
(page 36)

• Aftermarket parts or components, sometimes installed by Ford Motor
Company or an authorized Ford dealership, may not be covered by the
New Vehicle Limited Warranty. Any damage caused to Ford
components due to the failure of aftermarket parts (other than a
certified emissions part) is not covered.
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4. In addition ...

ROADSIDE SERVICE ASSISTANCE
(UNITED STATES, PUERTO RICO, AND U.S. VIRGIN ISLANDS)

Your vehicle is covered by the complimentary Ford Roadside Assistance
Program (unless you are driving a daily rental unit). Under this program,
Ford will cover:

• Towing to the nearest Ford Motor Company dealership, or towing to
your selling dealership if within 35 miles of the disablement

• Flat tire change (vehicle must have useable spare)

• Fuel delivery (limited to two occurrences in a 12-month period up to
2 gal. gas, 5 gal. diesel)

• Jump starts

• Lock-out assistance (replacement key cost is customer responsibility)

• Winch out services: includes pulling a vehicle within 100 feet of a
paved or county maintained road. No recoveries.

The Roadside Assistance Program is separate from the New Vehicle
Limited Warranty. It begins at the warranty start date and lasts for five
years or 60,000 miles (whichever occurs first). If you need towing
beyond the five years or 60,000 miles (whichever occurs first) period,
Ford can arrange roadside assistance and charge your credit card. If the
reason for the vehicle disablement is later found to be covered by
another Ford warranty, Ford will provide a refund for the tow charge
under the other warranty, through the dealership.

For emergency roadside assistance, call 1-800-241-3673, 24 hours

a day, 365 days a year.

Ford Rent-A-Car (FRAC) and Dealer Daily Rental (DDR) vehicles that
must be towed because a covered repair failed during the warranty
coverage period, Ford will cover towing to the nearest Ford Motor
Company dealership.

Ford Motor Company reserves the right to modify or discontinue
Roadside Assistance at any time. Certain restrictions apply to Roadside
Assistance benefits. Call 1-800-241-3673 for further details.
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5. Federal requirements for emissions warranties

QUICK REFERENCE: EMISSIONS WARRANTY COVERAGE

This chart shows your warranty coverage under two emissions warranties
that Ford Motor Company provides, in compliance with Federal
requirements. The warranties are:

• Emissions Defects Warranty

• Emissions Performance Warranty

For full details on emissions control coverage, see:
➡ Emissions Defect Warranty (page 18)
➡ Emissions Performance Warranty (page 19)
➡ What is Covered? (pages 20-21)
➡ What is Not Covered? (page 21)
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EMISSIONS DEFECT WARRANTY COVERAGE

During the warranty coverage period, Ford Motor Company warrants that:
• your vehicle or engine is designed, built, and equipped to meet - at

the time it is sold - the emissions regulations of the U.S.
Environmental Protection Agency (EPA).

• your vehicle or engine is free from emission-related defects in
factory-supplied materials or workmanship, which are defects that
could prevent the vehicle or engine from conforming with applicable
EPA regulations.

• you will not be charged for diagnosis, repair, replacement, or adjustment
of parts containing an emissions-related defect. A list of emission-related
parts can be found in What is Covered? on pages 20-21.

The warranty coverage period for:
• The emissions defects warranty coverage period for passenger cars

and light duty trucks (applies to vehicles up to 8,500 pound GVWR) is
as follows:
— 8 years or 80,000 miles (whichever occurs first) for catalytic

converters, electronic emissions control unit, and onboard
emissions diagnostic devices, including the Battery Energy Control
Module (BECM).

— 2 years or 24,000 miles (whichever occurs first) for all other covered
parts. (Note: Ford’s 3-year, 36,000-mile bumper-to-bumper coverage,
as described above, surpasses this mandatory federal coverage.)

• Heavy duty vehicles (applies to trucks over 8,500 pounds GVWR up to
19,500 pounds GVWR)
— The emissions warranty coverage period for heavy duty vehicles

(HDVs) is 5 years or 50,000 miles (whichever comes first) for all
parts covered by your emissions warranty.

• Only for HDVs not designated as �vocational vehicles� on

the underhood �VEHICLE EMISSION CONTROL

INFORMATION� label: The 5 year/50,000 mile warranty includes
coverage of components whose failure would increase the vehicle’s
emissions of air conditioning refrigerants.

• Only for HDVs designated as �vocational vehicles� on the

underhood �VEHICLE EMISSION CONTROL INFORMATION�
label: Tire defects that affect compliance with emission standards
are covered for 2 years or 24,000 miles, whichever comes first.
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EMISSIONS PERFORMANCE WARRANTY COVERAGE

Under Emissions Performance Warranty Coverage, Ford Motor Company
will repair, replace, or adjust - with no charge for labor, diagnosis, or parts -
any emissions control device or system, if you meet all of the following
conditions:
• You have maintained and operated your vehicle according to the

instructions on proper care in the Owner’s Manual and this booklet.
• Your vehicle fails to conform, during the warranty coverage period, to

the applicable national EPA standards, as determined by an EPA
approved inspection and maintenance program.

• You are subject to a penalty or sanction under local, state, or federal law
because your vehicle has failed to conform to the emissions standards.
(A penalty or sanction can include being denied the right to use your
vehicle.)

• Your vehicle has not been tampered with, misused, or abused.

The warranty coverage period for:

• Passenger cars and light duty trucks (applies to vehicles up to 8,500
pounds GVWR) is as follows:
— 8 years or 80,000 miles (whichever occurs first) for catalytic

converter, electronic emissions control unit, and onboard emissions
diagnostic devices.

— 2 years or 24,000 miles (whichever occurs first) for all other
covered parts .

• Heavy duty vehicles (applies to trucks over 8,500 pounds GVWR up to
19,500 pounds GVWR)
— 5 years or 50,000 miles (whichever occurs first) for all covered

parts.

See WHAT IS COVERED? below for list of covered parts.

Note that the warranty period begins on the Warranty Start Date as
specified on page 2 of this booklet.
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WHAT IS COVERED?

For your vehicle if these parts contain an emissions-related defect, they
are covered by both the Emissions Defect Warranty and the Emissions
Performance Warranty.
• Air Flow Sensor

• Air/Fuel Feedback Control
System and Sensors

• Air Induction System

• Catalytic Converters (including
Selective Catalytic Reduction
and Diesel Oxidation Catalysts)

• Cold Start Enrichment System
(diesel only)

• Controls for Deceleration
(diesel only)

• Diesel Exhaust Fluid System

• Diesel Particulate Filter

• Electronic Ignition System
(diesel only)

• Electronic Engine Control
Sensors and Switches

• Powertrain Control Module
(PCM)/Engine Control Module
(ECM)*

• Evaporative Emission Control
System

• Exhaust Gas Recirculation
(EGR) System

• Exhaust Manifold

• Exhaust Pipe (Manifold to
Catalyst)

• Fuel Filler Tube and Seal
(non-diesel only)

• Fuel Injection System

• Fuel Injector Supply Manifold

• Fuel Tank (non-diesel only)

• Fuel Tank Pressure Control
Valve

• Ignition Coil and/or Control
Module

• Intake Manifold

• Intercooler Assembly -
Engine Charger

• Malfunction Indicator Lamp
(MIL)/On-Board Diagnostic
(OBD) System

• PCV system and Oil Filler Cap

• Secondary Air Injection System

• Spark Control Components

• Spark Plugs and Ignition Wires

• Thermostat

• Throttle Body Assembly (MFI)

• Transmission Control Module
(TCM) and Solenoids

• Turbocharger Assembly

• Vacuum Distribution System

* Includes hardware and emissions related software changes only
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Important Information About List of Parts

Also covered by the two emissions warranties are all emissions-related
bulbs, hoses, clamps, brackets, tubes, gaskets, seals, belts, connectors,
non-diesel fuel lines, sensors, and wiring harnesses that are used with
components on the list of parts, above.

Concerning parts that should be replaced on a certain maintenance
schedule: these parts remain under warranty until : (a) the first
replacement time that is specified in your Owner’s Manual; or (b) the
time or mileage limits of the Federal Defect and Performance Warranties
(whichever occurs first). Your Ford Motor Company dealer maintains a
complete list of parts covered by the emissions performance warranty.
For questions about emission-related parts, contact your dealer.

WHAT IS NOT COVERED?

Ford Motor Company may deny you emissions warranty coverage if your
vehicle or a part does not contain an emissions-related defect or has
failed because of abuse, neglect, improper maintenance, unapproved
modifications, or any items included in What Is Not Covered?,
pages 12-15.

If you need more information about getting service under the Federal

Emissions Performance Warranty, or if you want to report what you
believe to be violations of the terms of this warranty, you may contact:

U.S. Environmental Protection Agency

Office of Transportation and Air Quality

Compliance Division, Light-Duty Vehicle Group

Attn: Warranty Complaints

2000 Traverwood Drive

Ann Arbor, MI 48105

Email: complianceinfo@epa.gov
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6. California requirements for emissions warranties

QUICK REFERENCE: EMISSIONS WARRANTY COVERAGE

This chart shows the emission warranty that Ford Motor Company
provides for your vehicle under the emissions control warranty in
accordance with the regulations of the California Air Resources Board.
This coverage is in addition to Federal Emission warranties (Page 17).
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Vehicles Eligible for California Emission Warranty Coverage

California emission warranty coverage applies if your vehicle meets the
following two requirements:

• Your vehicle is registered in a state1 that has adopted and is enforcing
California emission warranty regulations applicable for your vehicle at
the time of repair, and

• Your vehicle is certified for sale in California as indicated on the
vehicle emission control information label.

1 Subject to change, the following states have adopted and are enforcing
California emission warranty regulations:

- Passenger Car & Light-duty Trucks (up to 8,500 pounds GVWR) -
California, Connecticut, Delaware, Maine, Maryland, Massachusetts,
New Jersey, New York, Oregon, Pennsylvania, Rhode Island, Vermont
and Washington

- Medium-Duty Passenger Vehicles (up to 10,000 pounds GVWR
designed primarily for the transportation of persons. Excludes
incomplete trucks, trucks with a seating capacity either over twelve
persons total or over nine persons rearward of the driver’s seat, or
trucks with an open cargo area of at least six feet of interior length):
California, Connecticut, Delaware, Maine, Maryland, Massachusetts,
New York, Oregon, Rhode Island, Vermont and Washington

- Medium-Duty Vehicles (over 8,500 pounds GVWR up to 14,000
pounds GVWR) - California, Connecticut, Delaware, Maine, Maryland,
Massachusetts, New York, Oregon, Rhode Island, and Vermont.

- Light Heavy-Duty Diesel Engine Vehicles (over 14,000 pounds
GVWR up to 19,500 pounds GVWR) - California, Maine and
Pennsylvania.

For full details about coverage under California requirements for
emissions control, see:
➡ Defects Warranties (pages 24-30)
➡ Performance Warranty (pages 24-25)
➡ What Is Covered? (pages 26-29)
➡ What Is Not Covered? (page 29)

23



EXPLANATION OF CALIFORNIA EMISSIONS WARRANTIES

Your Warranty Rights and Obligations
The California Air Resources Board and Ford Motor Company are
pleased to explain the emission control system warranty on your
2018-model vehicle. In California, new motor vehicles must be designed,
built, and equipped to meet the State’s stringent anti-smog standards.
Ford must warrant the emission control system on your vehicle for the
periods of time listed on pages 24-25, provided there has been no abuse,
neglect, or improper maintenance of your vehicle.

Your emission control system may include parts such as the fuel injection
system, the ignition system, catalytic converter, and the engine
computer. Also included may be hoses, belts, connectors, and other
emissions-related assemblies.

Where a warrantable condition exists, Ford Motor Company will repair
your vehicle at no cost to you including diagnosis, parts, and labor.

Manufacturer’s Warranty Coverage
For Vehicles Eligible for California Emission Warranty Coverage

If Gross Vehicle Weight Rating is 14,000 lbs. or less:
For 3 years or 50,000 miles (whichever first occurs):
1. If your vehicle fails a Smog Check inspection, all necessary repairs and
adjustments will be made by Ford to ensure that your vehicle passes the
inspection. This is your emission control system PERFORMANCE WARRANTY.

2. If any emissions-related part on your vehicle is defective, the part will
be repaired or replaced by Ford. This is your short-term emission control
system DEFECTS WARRANTY.

For 7 years or 70,000 miles (whichever first occurs):
If an emissions-related part listed on pages 27 and 29 with coverage for 7
years or 70,000 miles is defective or if its failure causes your vehicle to fail
a Smog Check inspection, the part will be repaired or replaced by Ford.
This is your long-term emission control system DEFECTS WARRANTY.

If Gross Vehicle Weight rating is over 14,000 lbs.:
For 5 years or 50,000 miles (gasoline powered engines and vehicles) or
5 years or 100,000 miles (diesel powered engines and vehicles)
(whichever first occurs):
If an emissions-related part on your vehicle is defective, the part will be
repaired or replaced by Ford. This is your emission control system
DEFECTS WARRANTY.
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Owner’s Warranty Responsibilities

As the vehicle owner, you are responsible for the performance of the
required maintenance listed in your owner’s manual. Ford Motor
Company recommends that you retain all receipts covering maintenance
on your vehicle, but Ford cannot deny warranty coverage solely for the
lack of receipts or for your failure to ensure the performance of all
scheduled maintenance.

You are responsible for presenting your vehicle to a Ford Motor
Company dealer as soon as a problem exists. The warranty repairs
should be completed in a reasonable amount of time, not to exceed 30
days.

As the vehicle owner, you should also be aware that Ford Motor
Company may deny you warranty coverage if your vehicle or a part has
failed due to abuse, neglect, improper maintenance, or unapproved
modifications.

If you have any questions regarding your warranty rights and
responsibilities, or if you want to report what you believe to be violations
of the terms of this warranty, you may contact the Ford Customer
Relationship Center at 1-800-392-3673 (FORD) or the California Air
Resources Board at:

State of California Air Resources Board

Mobile Source Operations Division

P.O. Box 8001

El Monte, California 91731-2990
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WHAT IS COVERED?

If the parts on the following list contains a defect that affects emissions,
they are covered by the Defects Warranties.
• Air Flow Sensor

• Air/Fuel Feedback Control
System and Sensors

• Air Induction System

• Catalytic Converters (including
Selective Catalytic Reduction
and Diesel Oxidation Catalysts)

• Cold Start Enrichment System
(diesel only)

• Controls for Deceleration
(diesel only)

• Diesel Exhaust Fluid System

• Diesel Particulate Filter

• Electronic Ignition System
(diesel only)

• Electronic Engine Control
Sensors and Switches

• Powertrain Control Module
(PCM)/Engine Control Module
(ECM)*

• Evaporative Emission Control
System

• Exhaust Gas Recirculation
(EGR) System

• Exhaust Manifold

• Exhaust Pipe (Manifold to
Catalyst)

• Fuel Filler Tube and Seal
(non-diesel only)

• Fuel Injection System

• Fuel Injector Supply Manifold

• Fuel Tank (non-diesel only)

• Fuel Tank Pressure Control
Valve

• Ignition Coil and/or Control
Module

• Intake Manifold

• Intercooler Assembly - Engine
Charger

• Malfunction Indicator Lamp
(MIL)/On-Board Diagnostic
(OBD) System

• PCV System and Oil Filler Cap

• Secondary Air Injection System

• Spark Control Components

• Spark Plugs and Ignition Wires

• Thermostat

• Throttle Body Assembly (MFI)

• Transmission Control Module
(TCM) and Solenoids

• Turbocharger Assembly

• Vacuum Distribution System

* Includes hardware and emissions related software changes only
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COVERAGE FOR 2018 MODEL VEHICLES (GVWR OF 14,000 LBS. OR LESS) UNDER LONG TERM DEFECTS WARRANTY
(Coverage for up to 7 years/70,000 miles, whichever first occurs)
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Catalytic Converter X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
DEF Tank X X
Reductant Pump Assembly X X X
Catalyst and Particulate Filter Assembly X X X
Cylinder Head Temperature Sensor X X
Tube Air Cooler Inlet/Outlet X X
Turbocharger Control Valve
(Supercharger Bypass Actuator)

X

Cam Timing Assembly X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
Engine Variable Timing Assembly X X X
Engine Variable Camshaft Timing Solenoid X X X X
Crankshaft Position Sensor (CKP) X X X
Variable Camshaft Timing Assembly X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
PCV Valve (Part of Rocker Cover Assembly) X X X X X X
Turbo to Manifold Gasket X
Charge Air Cooler Duct X X
Turbocharger X X X X X X X X(3) X X X X X X X X X X X X X(3) X X(3) X X X X
Charge Air Cooler X X(3) X X(3)
Valve Body X X X
Transmission Control Module Assembly X
Transmission Solenoid Assembly X X X X X
Fuel Tank X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
Fuel Tank Filler Kit X X
EVAP Fuel Vapor Return Tube X X
Fuel Tube Supply X(3) X(3)
Fuel Supply Manifold Assembly X X X X X X X X X X X X X X X
Sensor to Rail Fuel Line X
Fuel Delivery Module X X X X X X X
Fuel Pump to Fuel Rail Tube X(3) X X(3)
Fuel Tube X X
Fuel Pump Assembly X X X X X
Turbocharger Control Solenoid X X X X(3) X X(3) X X
Intake Manifold X X X X X X X X X X X X X X
Exhaust Manifold X X X X X X X X X X X X X X X X X X X
Exhaust Manifold Outlet Pipe X
Resonator Assembly X
Intake Manifold Gasket X
Exhaust Manifold Gasket X X X X X X X X X X X X X X X X X
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COVERAGE FOR 2018 MODEL VEHICLES (GVWR OF 14,000 LBS. OR LESS) UNDER LONG TERM DEFECTS WARRANTY
(Coverage for up to 7 years/70,000 miles, whichever first occurs)
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EGR out pipe gasket X X
EGR Cooler Bypass Control Solenoid X X X X X X X X X X
�EGR Valve, EGR System Module� X X
�EGR Valve Gasket, EGR inlet tube to joint� X X
Turbo Charger Actuator X
Exhaust Adapter X X X
Fuel Injector Kit X
High Pressure Fuel Injector Pump X X X
Engine Air Shutoff Control Assembly X
Fuel Injector Manifold Return Line X X X
Fuel Injector X X X X X
Injection Pressure Sensor X X X X X X X X
Air Intake Throttle Body X X X X X X
Fuel Injector Wiring Harness X X X X
Instrument Cluster (1) X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
Glow Plug X X
Powertrain Control Wiring Harness (2) X X X X X X X X X X X X X X X X X X X
Engine Control Sensor & Fuel Charge Wrng Assy (2) X
Engine Electronic Control Coolant Sensor X X X
Powertrain Control Module (PCM)/ Engine Control
Module (ECM)

X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X

Engine Control Sensor Ext. Wire Assembly (2) X X X
Knock Sensor X X X
Main Body Wiring Harness (2) X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
Dash Panel & Headlamp Junction Wiring Assembly (2) X X X X X X X X X X X X X X X X X X
Battery Cable (2) X X X X X
Wiring Assembly - Interior (2) X X X X X X X X X
Roof Wiring Harness (2) X
Main Wiring Assembly (2) X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
Rear Lamp Wiring Assembly (2) X X X X X X X X X X X X
Fuel Sender Wiring Assembly (2) X X X X X X X X X X X X X X X X X X X X
Jumper Harness (2) X X X

(1) for Service Engine Soon/Malfunction Indicator Lamp (MIL) functionality concerns only
(2) for MIL illumination only
(3) for EcoBoost Engine only
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Important Information about List of Parts

There may be additional coverage for these parts through the Bumper to
Bumper, Powertrain, or Diesel Engine limited warranties. In any case, the
warranty with the broadest coverage applies.

Also covered by this warranty are all emissions-related bulbs, hoses,
clamps, brackets, tubes, gaskets, seals, belts, connectors, non diesel fuel
lines, and wiring harnesses that are used with components on the list of
parts above.

Concerning parts that should be replaced on a certain maintenance
schedule: these parts remain under warranty until the first required
replacement time that is specified in your Owner’s Manual.

NOTE: If the diagnosis does not reveal a defect, the Defects Warranty
does not apply.

Your Ford Motor Company dealer maintains a complete list of covered
parts. For more details about the specific parts that are covered by the
Defects Warranty, contact your dealer.

WHAT IS NOT COVERED?

Ford Motor Company may deny you emissions warranty coverage if your
vehicle or a part does not contain a defect that affects emissions or has
failed because of abuse, neglect, improper maintenance, unapproved
modifications, or any items included in What Is Not Covered?,
pages 12-15.
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7. Additional information about your emissions warranty
coverage, under Federal and California requirements

HOW DO I GET WARRANTY SERVICE?

To get service under your emissions warranties, take your vehicle to any
Ford Motor Company dealer as soon as possible after illumination of the
Malfunction Indicator Light or it has failed an EPA-approved test or a
California Smog Check inspection. Be sure to show the dealer the
document that says your vehicle has failed the test.
Your dealer will determine whether the repair is covered by the warranty.
If the dealer has a question about Emissions Performance Warranty
coverage, it will forward the question to Ford Motor Company, which
must make a final decision within 30 days after you bring your vehicle in
for repair. (The decision will be made within a shorter time if state, local,
or federal law requires you to have the vehicle repaired more quickly in
order to avoid additional penalties.) The deadline for a determination
about Emissions Performance Warranty Coverage does not need to be
met if you request a delay, agree to a delay in writing, or if the delay is
caused by an event for which neither Ford nor your dealer is
responsible. If a question about Emissions Performance Warranty
coverage is referred to Ford Motor Company, you will be notified by Ford
Motor Company in writing if your claim for warranty coverage is denied.
The notice will explain the basis for denying your claim. If you fail to
receive this notice within a timely manner, as determined above, Ford
will perform the warranty repair for you free of charge.

HOW DO I HANDLE EMERGENCY REPAIRS?
If your vehicle needs an emergency warrantable repair and a Ford Motor
Company dealer is not available, or if a Ford Motor Company dealer
cannot perform warrantable repair(s) within 30 days of you bringing
your vehicle to the dealer, repairs may be performed at any service
establishment or by you using Ford equivalent replacement parts.
Ford will reimburse you for the cost of these warranty repairs including
diagnosis, if you take the part(s) that are replaced and the repair
receipt(s) to a Ford Motor Company dealer. The reimbursement shall not
exceed Ford’s suggested retail price for the warranted parts that are
replaced and labor charges based on Ford’s recommended time allowance
for the warranty repair and the geographically appropriate hourly rate.
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WHAT REPLACEMENT PARTS SHOULD I USE?

Ford Motor Company recommends that you use genuine Ford
replacement parts. However, when you are having non-warranty work
done on your vehicle, you may choose to use non-Ford parts. If you
decide to use non-Ford parts, be sure they are equivalent to Ford parts
in performance, quality, and durability. If you use replacement parts that
are not equivalent to Ford parts, your vehicle’s emissions control systems
may not work as effectively, and you may jeopardize your emissions
warranty coverage.

Under the Federal and California emissions warranties, Ford will repair
or replace covered parts if they are properly installed Ford parts or the
equivalent, or non-Ford parts that have been certified by the U.S. EPA or
the California Air Resources Board (CARB). Ford is not responsible for
the cost or repairing or replacing non-Ford parts that are not equivalent
to Ford parts or that have not been certified by EPA or CARB.

The maintenance, replacement, or repair of emissions control

devices or systems can be performed by any automotive repair

establishment or individual using Ford replacement parts or the

equivalent, or EPA- or CARB-certified parts, without voiding your

emissions warranty coverage for future repairs during the

applicable warranty period.

PROPER MAINTENANCE PRESERVES YOUR WARRANTY

If you do not maintain your vehicle properly, Ford may have the right to
deny you warranty coverage.

To have repairs made under this warranty, you may have to show that
you have followed Ford’s instructions on properly maintaining and using
your vehicle. You will find these instructions in your Owner’s Manual.
Be sure to save your service receipts and to keep accurate records of all
maintenance work.

CUSTOMER ASSISTANCE

If you are not satisfied with the handling of a warranty matter, see
Customer Assistance, on the inside front cover, and Better Business

Bureau (BBB) AUTO LINE program, page 34.
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8. Noise emissions warranty

NOISE EMISSIONS WARRANTY FOR CERTAIN LIGHT TRUCKS

Ford Motor Company warrants to the first person who purchases this
vehicle for purposes other than resale and to each subsequent purchaser
that this vehicle as manufactured by Ford, was designed, built and
equipped to conform at the time it left Ford’s control with all applicable
U.S. EPA Noise Control Regulations.

This warranty covers this vehicle as designed, built and equipped by
Ford Motor Company, and is not limited to any particular part,
component or system of the vehicle as manufactured by Ford. Defects in
design, assembly or in any part, component or system of the vehicle as
manufactured by Ford, which, at the time it left Ford’s control, caused
noise emissions to exceed Federal standards, are covered by this
warranty for the life of the vehicle.

THE NOISE EMISSIONS WARRANTY OBLIGATIONS DO NOT APPLY TO:

• loss of time, inconvenience, loss of use of the vehicle, commercial loss
or, other consequential damages.

• any vehicle which is not covered by the U.S. EPA Medium and Heavy
Trucks Noise Emission Standards (40 C.F.R. Part 205, Subpart B).
Among the non-covered vehicles are those lacking a partially or fully
enclosed operator’s compartment, such as a basic stripped chassis,
those having a Gross Vehicle Weight Rating of 10,000 pounds or less,
and those sold outside the United States and its territories. To the
extent permitted by law, THIS WARRANTY IS EXPRESSLY INSTEAD
of any express or implied warranty, condition, or guarantee,
agreement, or representation, by any person with respect to
conformity of this vehicle with the U.S. EPA Noise Control
Regulations, including ANY IMPLIED WARRANTY OF
MERCHANTABILITY OR FITNESS.
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9. Ford Protect Extended Service Plan

MORE PROTECTION FOR YOUR VEHICLE

You can get more protection for your new car or light truck by
purchasing a Ford Protect Extended Service Plan (Ford Protect ESP).
Ford Protect ESP service contracts are backed by Ford Motor Company
or subsidiaries of Ford Motor Company (examples are but not limited to:
Ford Motor Service Company or the American Road Insurance
Company). Ford Protect plans provide up to 8 years and 150,000 miles
of coverage.

They provide:

• benefits during the warranty period, depending on the plan you
purchase can be: reimbursement for a rental vehicle, protecting
against tire and wheel road hazard damage, coverage for certain
maintenance and wear items, lost key replacement, other plans are
available;

• protection against covered repair costs and continuing Roadside
Service Assistance benefits after your Bumper to Bumper Warranty
expires.

You may purchase Ford Protect ESP from any Ford Motor Company
dealer or see our website at Ford-ESP.com. There are several Ford
Protect ESP plans available in various time, distance and deductible
combinations. Each plan is tailored to fit your own driving and vehicle
ownership needs, including reimbursement for towing and rental.

When you purchase Ford Protect ESP, you receive peace-of-mind
protection throughout the United States, Canada and Mexico, provided
by a network of more than 4,600 Ford Motor Company dealers.

NOTE: Repairs performed outside the United States, Canada, Mexico,
Guam or Puerto Rico, Virgin Islands, American Samoa, and District of
Columbia are not eligible for Ford Protect ESP coverage.

This information is subject to change. Ask your dealer for complete
details about Ford Protect ESP coverage.
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10. The Better Business Bureau (BBB)
AUTO LINE Program (U.S. Only)

Your satisfaction is important to Ford Motor Company and to your dealer.
If a warranty concern has not been resolved using the three-step
procedure outlined on the first page of the Customer Assistance section,
you may be eligible to participate in the BBB AUTO LINE program.

The BBB AUTO LINE program consists of two parts — mediation and
arbitration. During mediation, a representative of the BBB will contact
both you and Ford Motor Company to explore options for settlement of
the claim. If an agreement is not reached during mediation and your
claim is eligible, you may participate in the arbitration process. An
arbitration hearing will be scheduled so that you can present your case
in an informal setting before an impartial person. The arbitrator will
consider the testimony provided and make a decision after the hearing.

You are not bound by the decision, but should you choose to accept the
BBB AUTO LINE decision, Ford must abide by the accepted decision as
well. Disputes submitted to the BBB AUTO LINE program are usually
decided within forty days after you file your claim with the BBB.

BBB AUTO LINE Application: Using the information provided below,
please call or write to request a program application. You will be asked
for your name and address, general information about your new vehicle,
information about your warranty concerns, and any steps you have
already taken to try to resolve them. A Customer Claim Form will be
mailed that will need to be completed, signed, and returned to the BBB
along with proof of ownership. Upon request, the BBB will review the
claim for eligibilty under Program Summary Guidelines.

You can get more information by callng BBB AUTO LINE at

1-800-955-5100, or writing to:

BBB AUTO LINE

3033 Wilson Boulevard, Suite 600

Arlington, Virginia 22201

BBB AUTO LINE applications can also be requested by calling the Ford
Motor Company Customer Relationship Center at 1-800-392-3673.

Note: Ford Motor Company reserves the right to change eligibility
limitations, modify procedures, or to discontinue this process at any time
without notice and without obligation.
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11. State warranty enforcement laws

These state laws - sometimes called lemon laws - allow owners to receive
a replacement vehicle or a refund of the purchase price, under certain
circumstances. The laws vary from state to state.

To the extent your state law allows, Ford Motor Company requires that
you first send us a written notification of any defects or non-conformities
that you have experienced with your vehicle. (This will give us the
opportunity to make any needed repairs before you pursue the remedies
provided by your state’s law.)

In all other states where not specifically required by state law, Ford
Motor Company requests that you give us the written notice. Send your
written notification to:

Ford Motor Company

Customer Relationship Center

P.O. Box 6248

Dearborn, MI 48126
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12. Important information about ambulance
conversions

Ford vehicles are suitable for producing ambulances only if equipped
with the Ford Ambulance Prep Package. In addition, Ford urges
ambulance manufacturers to follow the recommendations of the Ford

Incomplete Vehicle Manual and the Ford Truck Body Builders

Layout Book (and pertinent supplements).

Using a Ford vehicle without the Ford Ambulance Prep Package

to produce an ambulance could result in elevated underbody

temperatures, fuel overpressurization, and the risk of fuel

expulsion and fires. Such use also voids the Ford Bumper to

Bumper Warranty and may void the Emissions Warranties.

You may determine whether the vehicle is equipped with the Ford

Ambulance Prep Package by inspecting the information plate on the
driver’s rear door pillar.

You may determine whether the ambulance manufacturer has followed
Ford’s recommendations by contacting the ambulance manufacturer of
your vehicle.
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2 Year Unlimited/3 Year 75,000 Mile Warranty 

ACC Climate Control, hereinafter referred to as “ACC”, warrants its products to the original purchaser, subject to normal use 

and service, for a period of 24 months w/unlimited mileage or 36 months 75000 miles and while in possession of the original 

owner. 
 

ACC agrees to repair or replace with a new or repaired part, any part of an ACC unit which, after inspection has proven to fail 

because of a manufacturing defect, within the warranty period.  Replacement of a defective part within the warranty period will 

include labor for replacement at factory established rates if performed at any authorized Service Center.  Compensation at factory 

established rates for loss of refrigerant will be paid only when caused by a defective part and if the defective part itself was under 

warranty at the time of failure. 

 

CONDITIONS OF WARRANTY 
1. Handling of Warranty Claims. 

A. Should a failure occur to an ACC component under warranty, call ACC at (574) 264-2190 for authorization (pre-

authorization is required before work is performed) and return the vehicle to the installer or dealer from whom the air 

conditioning was purchased.  Present your copy of the warranty registration card.  He will make the necessary repairs to the 

system or replacement parts as covered by the warranty. 

B. If it is not possible to return to the original dealer, take the vehicle to any convenient ACC dealer and present your Warranty 

Card.  He will contact the factory for authorization for the necessary repairs.  Should you be unable to locate an authorized 
ACC dealer, contact the factory and you will be assisted. 

2. EXCLUSIONS FROM WARRANTY 

THIS WARRANTY SHALL NOT APPLY TO: 
A. Any part or parts of products becoming defective as a result of negligence, accident, or other casualty. 

B. Owner’s failure to provide normal maintenance such as lubrication of engine, tightening belts, cleaning coils, loss of 

refrigerant, drier replacement or improper voltage or electrical connections. 
C. Improper installation, repair, or alterations. 

D. Operation in a manner contrary to ACC’s printed instructions. 

E. Any parts or products which have been repaired or altered outside of ACC’s factory unless specific written authorization for 
such repair or alteration has been issued by ACC. 

2. Conditions. 

A. ACC neither assumes nor authorizes any person to assume for it, any obligations or warranty other than stated herein. 
B. ACC reserved the right to make changes in design or improvements of its products or parts thereof without obligations to 

make or install such changes or improvements in or upon products covered in this warranty. 

C. Remedies available to the owner for breach of the A/C Factory Warranty are expressly limited to an action to recover the cost 
of repairs or replacement due hereunder. 

D. Repair or replacement of any part or parts of the products under this Warranty shall not extend this Warranty with respect to 

such repaired or replaced part or parts beyond the warranty period. 
E. ACC does not warrant the workmanship of the installer and will not bear any cost due to faulty or incorrect installation or 

shipping damage. 

F. ACC will not be liable for loss of time, labor, equipment, rental, or other expenses while products are out of service. 
G. ACC shall credit authorized dealers for labor for replacement or repair of defective parts discovered during the warranty 

period according to the published schedule of labor allowance in the Warranty Policy and Procedures Manual. 

H. This Warranty shall remain in effect during the warranty period when the equipment is properly installed, serviced and 
operated under normal conditions according to ACC’s instructions. 

I. Items such as filters, belts, driers, lubricants, motor brushes, etc. are considered expendable and not covered under warranty. 

ACC DISCLAIMS ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES, INCLUDING BUT NOT  

LIMITED TO LOSS OF USE OF THE VEHICLE, LOSS OF TIME, INCONVENIENCE; EXPENSE FOR TRAVEL, LODGING, LOST 

INCOME OR REVENUE, TRANSPORTATION CHARGES OR LOSS OR DAMAGE OF PERSONAL PROPERTY. 

SOME STATES DO NOT ALLOW EXCLUSIONS OR LIMITATIONS OF INCIDENTAL OR CONSEQUENTIAL 

DAMAGES, SO THE ABOVE EXCLUSIONS MAY NOT APPLY TO YOU. 

THIS WARRANTY IS THE ONLY EXPRESSED WARRANTY BY ACC AND NO DEALER OR SERVICE FACILITY IS 

AUTHORIZED BY ACC TO MODIFY OR EXTEND IT.  ANY IMPLIED WARRANTIES, INCLUDING WARRANTY OF FITNESS 

FOR PARTICULAR PURPOSE, OR WARRANTY OF MERCHANTABILITY, ARE EXPRESSLY LIMITED IN DURATION TO THE 

SAME PERIOD AS THE EXPRESSED WARRANTY.  SOME STATES DO NOT ALLOW LIMITATIONS ON IMPLIED 

WARRANTIES, SO THE ABOVE LIMITATIONS MAY NOT APPLY TO YOU. 

THIS WARRANTY IS NULL AND VOID UNLESS THE WARRANTY REGISTRATION CARD IS COMPLETED AND 

MAILED TO ACC WITHIN THIRTY DAYS OF THE DATE OF ORIGINAL RETAIL PURCHASE. 

IN ADDITION TO THE ABOVE RIGHTS, THE PURCHASER HAS CERTAIN LEGAL REMEDIES PROVIDED BY THE 

MAGNUSON MOSS WARRANTY ACT, PUBLIC LAW 93-637.  YOU MAY ALSO HAVE CERTAIN RIGHTS UNDER STATE LAW. 
 

 
 

  
 
 

ACC Climate Control 
 

ACC Climate Control · 22428 Elkhart E. Blvd · Elkhart, IN 46514 · PH 800-462-6322 

 
 



Air Conditioner 

R476021 
Up to 89,000 BTU/hr in a Single Circuit Evaporator

R476021 – Up to 90,000 BTU/hr in a Single Circuit Evaporat or 

The R476021 consists of (1) 23047 Rear Mount Evaporator, (1) 25060 skirt mount 

condensers with (1) TM-21 compressors, and is rated up to 75,000 B TU/hr. (plus the OE 

Dash a/c capacity).  The system is equipped with an orifice tube/accumulator designed for 

prolonged service life.   

The simplified relay board provides system operation with ground leg switching.  LEDs for 

each circuit provide for easy diagnostics of electrical continuity.  Parallel flow condensers 

provide for lighter weight and higher efficiencies over copper tube condensers. 

Combined with the OE package, the total system capacity rating up to 90,000 BTU/hr. 

TM-21 Compressor 

· 13.1 cubic inch

displacement capacity 

· 3 amps @ 12 vdc

ATCO Hose System 

· ATCO 3800 Barrier Hose

· ATCO a/c Series Hybrid Elastomer

Fittings 

· Use with PAG oil
· Meets SAE-J2064 Specifications

23047 Evaporator 

· Up to 75,000 BTU/hr

· (2) dual blower assemblies @ 1600 cfm

· 30 amps @ 12 vdc
· 65 lbs 

25060 Condenser 

· 100,000 BTU/hr

· (2) 14 inch fans

· 22 amps @ 12 vdc . 
· 56 lbs



R476021 – Up to 90,000 BTU/hr 

ACC Climate Control; A Spheros Compnay 
22150 Challenger Dr.  

Elkhart, Indiana 46514 
Phone: 574.264.2190 Toll Free: 800.462.6322 

Fax: 574.266.6744 
www.accclimatecontrol.com 

AIR CONDITIONING SPECIFICATION 

Model R476021 

This air conditioning system shall be a Model R476021. 

Compressor: (1) TM-21 Compressors in addition to the OE Chassis supplied compressor driven off the vehicle 
engine. 

Evaporator: One (1) Model 23047 free blow evaporator rated up to 75,000 BTU/hr.  The evaporator shall have two 

(2) dual shaft blower assemblies. The motor is minimum three (3) speed continuous duty permanent magnet and 
utilizes a resistor to limit amperage requirements. Drain pan shall not be part evaporator cover, but shall be part of 
the evaporator module with drain valleys to insure proper drains of the condensation. The return air filter is located 
at the coil and is easily accessible for maintenance without removal of the evaporator cover. The evaporator coil is 
copper tube design with aluminum fins. Evaporator assembly shall be a galvanized design.  The evaporator shall 
utilize an orifice tube in lieu of a thermal expansion valve for a more trouble free operation. The evaporator cover 
have no sharp edges and must meet FMVSS 302 specification standards. High Pressure and Low Pressure (switch) 
protection are part of the evaporator assembly to maximize compressor and entire system protection. Evaporator air 
outlet louvers shall be adjustable to provide maximum directional airflow throughout the vehicle.

Driver’s area in-dash evaporator: The OE Chassis supplied drivers in-dash evaporator shall be utilized and is tied 
into to passenger area air conditioning system. 

Condensers:  One (1) Model 25060 skirt mounted condenser rated @ 100,000 BTU/hr. The condensers shall have 

two (2) 14” high performance fan/motor assemblies with extended brush life motors. The coil shall be a parallel flow 

design for lighter weight and maximum heat rejection efficiency. Each condenser assembly shall be designed to 

distribute air away from the vehicle floor. The condenser is installed in such a manner to assure the entire coil face 

area is exposed to fresh air from the outside of the vehicle skirt (the skirt of the vehicle will not in any way interfere 

with direct airflow through the coil). The system design shall use an accumulator with filter desiccant in lieu of a filter 

drier.   The accumulator shall be mounted at the lowest point of the system (on the chassis frame rail) for maximum 

system protection.  In addition, the accumulator shall include an oil pickup tube to insure proper compressor 

lubrication upon startup of the a/c system.  The electrical connections shall be corrosion resistant 

This air conditioning system utilizes environmentally friendly R-134A. Refrigerant hoses are ATCO, Air-O-Crimp 3800 
Barrier hose with one-piece stainless steel clamps, all designed to meet SAE-J2064. 

The thermostat controls shall be located in an area easily accessible to the driver. All wiring is color coded.  The 

entire electrical system shall utilize a simplified relay board with ground leg switching.  The relay board shall consist 

of LED’s to aid in the diagnosis of electrical continuity.  Each circuit shall be protected by individual fuses for greater 

protection of the relay board components.  The system shall be protected with manual reset circuit breakers. 

*Details of System Capacities:

 Model  Compressor System Capacity OE Dash Capacity 

 R476021 TM-21 75,000 BTU/hr 15,000 BTU/hr * 

20,000 BTU/hr** 

Total Bus a/c Capacity 

90,000 BTU/hr* 

94,000 BTU/hr** 

* Ford E Series/Chevy G Series OE Chassis Rating

**  Ford F Series/Freightliner/IC OE Chassis Rating



ADA STOP REQUEST INFORMATION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The ADA Occupant Stop Request Lights the Blue Side of the Sign and Signals Driver of an ADA Stop 

Request via Touch Tape Switches. 

 

Ambulatory Stop Requests Light the Red Side of the Sign and Signals the Driver via Pull Cords. 
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WARRANTY COVERAGE AND WARRANTY COVERAGE TIME PERIODS

The Braun Corporation (“Braun”) warranty covers certain parts of this wheelchair lift for three (3) years or 
10,000 cycles and the cost of labor to repair or replace those parts for one (1) year or 3,000 cycles.  If The 
Braun Corporation receives the warranty registration card within 20 days after the lift is put into service, the 
warranty labor coverage will increase from one (1) year or 3,000 cycles to three (3) years or 10,000 cycles.  
In addition, providing the warranty registration card is returned as noted above, the following lift’s power 
train parts are warrantied for five (5) years or 15,000 cycles:  Cable, Cylinder, Flow Control, Gear Box, Mo-
tor, Pump, Hydraulic Hose and Fittings.  This limited warranty covers substantial defects in materials and 
workmanship of the lift, provided that the lift is operated and maintained properly and in conformity with 
the owner’s manual.  The warranty period begins on the date that the product is delivered to the first retail 
purchaser by an independent, authorized dealer of Braun, or, if the dealer places the product into any type 
of service prior to retail sale, on the date the dealer first places the product in such service.  This limited 
warranty applies only to the first purchaser.  It may not be transferred.

WHAT BRAUN WILL DO TO CORRECT PROBLEMS

In the event that a substantial defect in material or workmanship, attributable to Braun, is found to exist 
during the first year of warranty coverage, it will be repaired or replaced, at Braun’s option, without charge 
for parts or labor to the owner, in accordance with the terms, conditions and limitations of this limited war-
ranty.  If the substantial defect in material or workmanship, attributable to Braun, is found to exist during the 
second or third year of warranty coverage, it will be repaired or replaced, at Braun’s option, without charge 
to the owner for parts, only, in accordance with the terms, conditions and limitations of this limited warranty.  
Providing the warranty card is returned within 20 days as outlined above, the labor warranty period will be 
extended by two years of coverage in accordance with the terms, conditions, and limitations of this limited 
warranty.  In addition, if a substantial defect in material or workmanship, attributable to Braun, is found 
to exist during the fourth or fifth year of warranty coverage to the following lift’s power train parts: Cable, 
Cylinder, Flow Control, Gear Box, Motor, Pump, Hydraulic Hose and Fittings, it will be repaired or replaced, 
at Braun’s option, without charge to the owner for parts, only, in accordance with the terms, conditions and 
limitations of this limited warranty.  The cost of labor for repair or replacement at any time after the warranty 
coverage detailed above is the sole responsibility of the owner.

Braun’s obligation to repair or replace defective materials or workmanship is the sole obligation of Braun 
under this limited warranty. Braun reserves the right to use new or remanufactured parts of similar quality 
to complete any work, and to make parts and design changes from time to time without notice to anyone.  
Braun reserves the right to make changes in the design or material of its products without incurring any 
obligation to incorporate such changes in any previously manufactured product.  Braun makes no warranty 
as to the future performance of this product, and this limited warranty is not intended to extend to the future 
performance of the product.  In addition, the owner’s obligation to notify Braun, or one of its authorized, 
independent dealers, of a claimed defect does not modify any obligation placed on the owner to contact 
Braun directly when attempting to pursue remedies under state or federal law.

LIMITATIONS, EXCLUSIONS AND DISCLAIMER OF IMPLIED WARRANTIES

ANY IMPLIED WARRANTY THAT IS FOUND TO ARISE BY WAY OF STATE OR FEDERAL LAW, IN-
CLUDING ANY IMPLIED WARRANTY OF MERCHANTABILITY OR ANY IMPLIED WARRANTY OF 
FITNESS, IS LIMITED IN DURATION TO THE TERMS OF THIS LIMITED WARRANTY AND IS LIMITED 
IN SCOPE OF COVERAGE TO THE SCOPE OF COVERAGE OF THIS LIMITED WARRANTY.  Braun 
disclaims any express or implied warranty, including any implied warranty of fitness or merchantability, on 
items excluded from coverage as set forth in this limited warranty.  Braun makes no warranty of any nature 
beyond that contained in this limited warranty.  No one has authority to enlarge, amend or modify this limited 
warranty, and Braun does not authorize anyone to create any other obligation for it regarding this product.  
Braun is not responsible for any representation, promise or warranty made by any independent dealer or 
other person beyond what is expressly stated in this limited warranty.  Any selling or servicing dealer is not 
Braun’s agent, but an independent entity.

Braun® Limited Warranty For Dual Parallel Arm Public Use Lifts



BRAUN SHALL NOT BE LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES THAT 
MAY RESULT FROM BREACH OF THIS LIMITED WARRANTY OR ANY IMPLIED WARRANTY.  THIS 
EXCLUSION OF CONSEQUENTIAL AND INCIDENTAL DAMAGES SHALL BE INDEPENDENT OF ANY 
FAILURE OF THE ESSENTIAL PURPOSE OF ANY WARRANTY, AND THIS EXCLUSION SHALL SUR-
VIVE ANY DETERMINATION THAT THIS LIMITED WARRANTY OR ANY IMPLIED WARRANTY HAS 
FAILED OF ITS ESSENTIAL PURPOSE.  This warranty does not cover, and in no event shall Braun be 
liable for towing charges, travel, lodging, or any other expense incurred due to the loss of use of the product 
or other reason. 

Some states do not allow limitations on how long an implied warranty lasts, or the exclusion or limitation of 
incidental or consequential damages, so the above limitations or exclusions may not apply to you.

HOW TO GET SERVICE

To obtain warranty service the owner must do all of the following:

1.  Notify an authorized service center, of the claimed defect attributable to Braun, within the warranty cov-
erage period designated above

2.  Provide the notification mentioned in (1), above, within ten (10) days of when the owner discovered, or 
should have discovered, the claimed defect 

3.  Promptly schedule an appointment with and take the product to an authorized service center for service.
4.  Pay any transportation costs and all expenses associated with obtaining warranty service.

Since Braun does not control the scheduling of service work at the independent dealerships you may en-
counter some delay in scheduling or completion of work.  If you need assistance you may contact Braun, at 
631 West 11th Street, Winamac, Indiana 46996; 1-800-THE-LIFT, (843-5438).  

If two (2) or more service attempts have been made to correct any covered defect that you believe impairs 
the value, use or safety of the product, or if it has taken longer than thirty (30) days for repairs to be com-
pleted, you must, to the extent permitted by law, notify Braun directly, in writing, at the above address, of 
the unsuccessful repair(s) of the alleged defect(s) so that Braun can become directly involved in providing 
service pursuant to the terms of this limited warranty.  

WHAT IS NOT COVERED
	
This Limited Warranty does not cover any of the following: defects in materials, components or parts of 
the product not attributable to Braun, any material, component or part of the product that is warranted by 
another entity (Note:  the written warranty provided by the manufacturer of the material, component or part 
is the direct responsibility of that manufacturer); items that are added or changed after the product leaves 
Braun’s possession; additional items installed at any dealership, or other place of business, or by any other 
party, other than Braun; normal wear, tear, usage, maintenance, service, periodic adjustments, the effects 
of condensation or moisture from condensation; mold or any damage caused by mold; imperfections that do 
not affect the product for its intended purpose; items that are working as designed but that you are unhappy 
with; problems related to mis-operation, misuse, mishandling, neglect or abuse, including failure to main-
tain the product in accordance with the owner’s manual, or other routine maintenance such as inspections, 
lubricating, adjustments, tightening of screws, sealing, wheel alignments or rotating tires; damage due to 
accident or collision, including any acts of weather or damage or corrosion due to the environment; theft, 
vandalism, fire, or other intervening acts not attributable to Braun; damage resulting from tire wear or tire 
failure; defacing, scratches, dents or chips on any interior or exterior surface of the product, including those 
caused by rocks or other road hazards, damage caused by off road use, overloading or alteration of the 
product, or any of its components or parts.

Defects and/or damage to interior and exterior surfaces and other appearance items may occur at the fac-
tory or when the product is in transit.  These items are usually detected and corrected at the factory or by 
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a dealer prior to delivery to the purchaser.  You must inspect the product for this type of damage when you 
take delivery.  If you find any such defect or damage you must notify the selling dealer, or Braun, at the time 
of delivery to have these items covered by this limited warranty and to have work performed on the items at 
no cost to you as provided by this limited warranty.

EVENTS DISCHARGING BRAUN FROM OBLIGATION UNDER WARRANTY

The following shall completely discharge Braun from any express or implied warranty obligation to repair 
or replace anything and void this warranty:  misuse, neglect, collision, accidents, failure to provide routine 
maintenance (See Owner’s Manual), unauthorized alteration, off road use, Acts of Nature, damage from 
weather or the environment, theft, vandalism, tampering, fire, explosions, overloading the product and 
odometer tampering.

LEGAL REMEDIES

Any action to enforce any portion of this limited warranty, or any implied warranty, must be commenced 
within six (6) months after expiration of the warranty coverage period designated above or the action will be 
barred because of the passage of time.  Any performance of repairs shall not suspend this limitation period 
from expiring.  Any performance of repairs after the warranty coverage period has expired, or performance 
of repairs regarding any thing excluded from coverage under this limited warranty shall be considered “good 
will” repairs, and they will not alter the terms of this limited warranty, or extend the warranty coverage period 
or the filing limitation period in this paragraph.  In addition, since it is reasonable to expect that the product 
will need some service during the warranty period; this warranty does not extend to future performance.  It 
only sets forth what Braun will do and does not guarantee anything about the product for any time period.  
Nothing in this warranty, or any action of Braun, or any agent of Braun, shall be interpreted as an extension 
of any warranty period or the filing limitation period in this paragraph.  Some states do not allow a reduction 
in the statute of limitations, so this reduction may not apply to you.

WARRANTY REGISTRATION and MISCELLANEOUS 

Your warranty registration records should be completed and delivered to the appropriate companies, includ-
ing the Braun Delivery Checklist & Warranty form.  That form must be returned to Braun within twenty (20) 
days of purchase.  The Braun warranty will not be registered unless this warranty registration is completed 
and received by Braun. Failure to file this warranty registration with Braun will not affect your rights under 
this limited warranty as long as you can present proof of purchase, but it can cause delays in obtaining the 
benefits of this limited warranty, and it changes the start date of the warranty to the date of final assembly of 
the product by Braun.

Braun agrees to repair or replace any of its factory installed parts found to have substantial defects within 
the appropriate warranty period designated above, provided that the repair is authorized by Braun and car-
ried out by an authorized service center (a Braun labor schedule determines the cost allowance for repairs).  
Braun will not honor any warranty claim for repairs or replacement of parts unless the claim is submitted 
with the appropriate paperwork, and the work is completed by an independent, factory authorized service 
center.  The appropriate paperwork can be obtained by written or phone contact with Braun at the contact 
information in this warranty.  

Braun reserves the right to designate where any warranty work can be performed.  Braun also reserves 
the right to examine any defective workmanship or part prior to giving any authorization for warranty work.  
Braun’s return authorization procedure must be adhered to in order to process any warranty claims.     

THIS WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS.  YOU MAY ALSO HAVE OTHER RIGHTS 
THAT VARY FROM STATE TO STATE.
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THE FEATHER WEIGHT SERIES BY

Freedman Seating gives you the largest selection
of Foldaways in the industry. Whether you need
space for luggage or wheel chairs, we have the
right seat. Easy to install and easier to operate,
our Foldaways will provide you with miles and
miles of happy riders and drivers. Maybe we
should say, “smiles and smiles”. Freedman
Seating, “Not just seats—seating solutions.”

FFEEAATTHHEERRWWEEIIGGHHTT
FOLDAWAY BV & AM STYLES

Not Just Seats
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an ISO 9001:2000 certified companyNotch-Back, standard Bench-Back 
and High-Back are shown.



FFEEAATTHHEERRWWEEIIGGHHTT
Foldaway BV & AM STYLES

AM2 Floor/Wall Mount

TDSS without beltsCorner Grabs TDSS with belts

Standard Features:
• BV Foldaways mount to the vehicle with four 

bolts to the floor (no wall mount) 
• AM Foldaways mount to the vehicle with four

bolts to the floor and two to the wall mount
• Seat belt ready (FMVSS 210 compliant with 

no leg or tether)
• Ultra-thin backrest for added hip-to-knee 

room and lumbar support
• High quality molded polyurethane seat and

back cushions
• Folds up to less than 10" thick when 

in the stowed position
• Cantilever design provides reduced 

installation time; no floor cutting for 
aisle leg and easy vehicle clean up

• Wire mesh grid seat springs for even 
support

• 2 locking mechanisms to hold seat 
in stowed position

Options:
• Single or double seats
• Bench back, notch back or high back 
• Wheel well seats
• Wide variety of vinyl’s or cloths
• Molded U.S. arms or upholstered arms
• Black or yellow top grabs 

(not on high backs)
• Black or yellow corner grabs (black

only on high back)
• Vertical stitching
• FTA foam
• ABS backs (Notchback only)
• Adjustable headrests (Single and 

Notchback only)
• Shrouds to cover the Foldaway 

when stowed
• USR seat belts (Under Seat Retractors)
• CRS-225 hooks and tethers
• TDSS (Tie Down Storage System)

Not Just Seats
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We are constantly updating and improving our seats; therefore 
we reserve the right to change or modify specifications or
materials without notice. All Freedman Seating Company 
seats meet or exceed FMVS standards.

an ISO 9001:2000 certified company

4545 W. Augusta Blvd., Chicago, IL 60651
(773)524-2440  (800)443-4540  Fax: (773)252-7450

WWW.FREEDMANSEATING.COM
e-mail: sales@freedmanseat.com

THE FEATHER WEIGHT SERIES BY

VEHICLE
WALL

VEHICLE WALL

HI-BACK 32 5⁄16+– 3⁄4"

MID-HI & NOTCH BACK
26 7⁄8+– 3⁄4"

MID-HI  
& NOTCH

BACK
38 7⁄16+– 1⁄2"

HI-BACK
44 1⁄16+– 1⁄2"

22 11⁄16+– 3⁄4"

17 7⁄8+– 1⁄4"

35 7⁄16+– 1⁄2"

41+– 1⁄2"

22+– 1⁄2"

8 1⁄2+– 1⁄2"
35+– 1⁄2"

RADIUS 
FOR SEAT
SPACING

17+– 1⁄2"

Belts not included.

BV Floor Mount BVWW3 Floor Mount

8 1⁄2"

6 1⁄4"
43⁄4" 41⁄8" 3 1⁄8"

419⁄32"
WHEELWELL

VEHICLE
WALL

VEHICLE WALL

MTG. HOLE
RANGE

117⁄32"

811⁄32"



Component Warranty Contact Information
It is the customer’s responsibility to register products with the respective vendors. Failure to do so may result in 
denial and/or significant delays in warranty coverage or consideration. For full warranty details, refer to your 
new bus packet which has been provided. 

Pro AIr (heAters)

Victoria Frederick: vfrederick@proairllc.com 
Charles McMillan: charlesm@proairllc.com (copy Charles on emails sent to Victoria)

Phone: 800-338-8544

Warranty: 2 years / unlimited mileage

FreeDMAN seAtING

 terry Gogins: terry.gogins@freedmanseating.com • 800-443-4540

Warranty: 
Metal components – 5 years 
Plastic components – 3 years 
Moving components – 3 years 
Gas shock components  – 1 year

Upholstered components (foam): 3 years 
Cover warranty is for defects in the material or sewing and is limited to replacement covers.

A&M systeMs (eNtry Doors)

Nicole Luken: nluken@anmsystems.com

Phone: 574-522-5000

Warranty: 1 year / unlimited mileage

rC troNICs

Will Vanett: wvanett@rctronics.com

Phone: 866-457-7790

Warranty: All Plug-N-Play Control Systems – 3 years / 100,000 miles with labor coverage 
3 additional years with parts only, all other RCT parts and controls are for 1 year

sMI

Warranty: warranty@smiglobal.net  
Corbin West: corbin.west@smiglobal.net 
Vikki Queen: vikki.queen@smiglobal.net

Phone: 704-247-9300

Warranty: 
Stop and crossing arms – 2 years 
Roof hatches – 1 year 
All other product – 1 year

Page 1 of 2 
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AsA eLeCtroNICs
support: techsupport@asaelectronics.com
Phone: 800-688-3135
Warranty: 2 years / unlimited mileage

ChILD CheCKMAte
Danek Fill: danek@childcheckmate.com
Phone: 613-835-2489
Warranty: 5 years

Q strAINt
Customer service: customersatisfaction@qstraint.com
Phone: 800-987-9987
Warranty: 3 years

MorryDe
Jessica Arseneau: Jessica.Arseneau@morryde.com
Warranty: 3 year / 36,000 miles

INterMotIVe
Debbie Cabrera: Dcabrera@intermotive.net

Phone: 530-823-1048

Warranty: 2 years

trANsAIr
Jeff Kochenour: jkochenour@transairmfg.com
Phone: 800-673-2446
Warranty: 
2 year / unlimited mileage OR 3 year  / 36,000 miles for SCHOOL BUS / MFSAB 
30 month / unlimited mileage – COMMERCIAL BUS

ACC CLIMAte CoNtroL
shaun Larson: Shaun.Larson@spheros.us
Phone: 574-264-2190
Warranty: 2 year / unlimited mileage OR 3 year 75,000 Miles (1 year driver ventilation fan)

MCC MoBILe CLIMAte CoNtroL

robert Krajcsik: Robert.Krajcsik@mcc-hvac.com 
scott Matthews: Scott.Matthews@mcc-hvac.com
Phone: 717-767-3341

Warranty: 2 year

Note: Information listed is subject to change without notice. To verify or obtain an updated copy, please 
contact your service representative at Starcraft Bus at 1-800-348-7440 or StarTrans Bus at 1-877-258-1319.
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Page : 1

Proc Folder:

Doc Description:

Proc Type:

Date Issued Solicitation Closes Solicitation No Version

Request for Quotation
State of West Virginia

2019 Washington Street East
Purchasing Divison

Post Office Box 50130
Charleston, WV 25305-0130 36 Vehicles

457733

176" - 190" Wheelbase Cutaway Vehicle

Central Master Agreement

2018-07-09 2018-07-24
13:30:00

CRFQ 0805 PTR1900000001 1

BID RECEIVING LOCATION

VENDOR

Vendor Name, Address and Telephone Number:

BID CLERK

DEPARTMENT OF ADMINISTRATION

PURCHASING DIVISION

2019 WASHINGTON ST E

CHARLESTON WV 25305

US

FORM ID : WV-PRC-CRFQ-001

All offers subject to all terms and conditions contained in this solicitation

DATEFEIN #Signature X 

FOR INFORMATION CONTACT THE BUYER

Michelle L Childers
(304) 558-2063
michelle.l.childers@wv.gov

Sonny Merryman , Inc. 
5120 Wards Road 
Evington, VA 24550 
(P) 1-800-533-1006

54-0806176 8/2/18



Page : 2

ADDITIONAL INFORMATION:

Request for Quotation

The West Virginia Purchasing Division is soliciting bids on behalf of the Division of Public Transit and any other state agency that desires to utilize
this contract to establish an open-end contract for 176" - 190' Wheelbase Dual Rear Wheel (DRW) Cutaway vehicles with air conditioning, fixed
seats, wheelchair securements and lift to provide specialized transportation services in an urban and suburban-rural environment, including hilly
terrain and a severe operating climate suited to stop-start duty cycles.

INVOICE TO SHIP TO

ACCOUNTS PAYABLE

PUBLIC TRANSIT DIVISION OF
BLDG 5 RM 650

1900 KANAWHA BLVD E

CHARLESTON WV25305-0432

US

GENERAL MANAGER

PUBLIC TRANSIT DIVISION OF
KANAWHA VALLEY REGIONAL TRANSPORTATION AUTHORITY

1550 FOURTH AVE

CHARLESTON WV 25324

US

Line Comm Ln Desc Qty Unit Issue Unit Price Total Price

1 176" - 190" Wheelbase Cutaway
Vehicle

1.00000 EA

Comm Code Manufacturer Specification Model #

Extended Description :

25101502

176" - 190" Wheelbase Cutaway Vehicle
*******************************************************
Vendor should type or clearly print the information into the Exhibit A-Pricing Page to prevent errors in the evaluation.  If Vendor is submitting bid
online Vendor must submit Exhibit A -Pricing Page as attachment.  TOTAL BID FOR EVALUATION is the amount Vendor is to enter into
wvOASIS commodity line when submitting. Notwithstanding the foregoing, the Purchasing Division may correct errors at its discretion.

Startrans Senator II





Page : 1

Proc Folder:

Doc Description:

Proc Type:

Date Issued Solicitation Closes Solicitation No Version

Request for Quotation
State of West Virginia

2019 Washington Street East
Purchasing Divison

Post Office Box 50130
Charleston, WV 25305-0130 36 Vehicles

457733

Addendum 1 - 176" - 190" Wheelbase Cutaway Vehicle

Central Master Agreement

2018-07-16 2018-08-02
13:30:00

CRFQ 0805 PTR1900000001 2

BID RECEIVING LOCATION

VENDOR

Vendor Name, Address and Telephone Number:

BID CLERK

DEPARTMENT OF ADMINISTRATION

PURCHASING DIVISION

2019 WASHINGTON ST E

CHARLESTON WV 25305

US

FORM ID : WV-PRC-CRFQ-001

All offers subject to all terms and conditions contained in this solicitation

DATEFEIN #Signature X 

FOR INFORMATION CONTACT THE BUYER

Michelle L Childers
(304) 558-2063
michelle.l.childers@wv.gov

Sonny Merryman , Inc. 
5120 Wards Road 
Evington, VA 24550 
(P) 1-800-533-1006

54-0806176 8/2/18



Page : 2

ADDITIONAL INFORMATION:

Addendum

Addendum No. 1 issued to modify the schedule of events as follows:

Questions deadline changed FROM:  7/16/2018 at 10:00 AM    TO: 7/23/2018 at 10:00 AM.

Bid Opening changed FROM: 7/24/18 at 1:30 PM    TO: 8/02/2018 at 1:30 PM

End of Addendum
********************************************************************************************

Request for Quotation

The West Virginia Purchasing Division is soliciting bids on behalf of the Division of Public Transit and any other state agency that desires to utilize
this contract to establish an open-end contract for 176" - 190' Wheelbase Dual Rear Wheel (DRW) Cutaway vehicles with air conditioning, fixed
seats, wheelchair securements and lift to provide specialized transportation services in an urban and suburban-rural environment, including hilly
terrain and a severe operating climate suited to stop-start duty cycles.

INVOICE TO SHIP TO

ACCOUNTS PAYABLE

PUBLIC TRANSIT DIVISION OF
BLDG 5 RM 650

1900 KANAWHA BLVD E

CHARLESTON WV25305-0432

US

GENERAL MANAGER

PUBLIC TRANSIT DIVISION OF
KANAWHA VALLEY REGIONAL TRANSPORTATION AUTHORITY

1550 FOURTH AVE

CHARLESTON WV 25324

US

Line Comm Ln Desc Qty Unit Issue Unit Price Total Price

1 176" - 190" Wheelbase Cutaway
Vehicle

1.00000 EA

Comm Code Manufacturer Specification Model #

Extended Description :

25101502

176" - 190" Wheelbase Cutaway Vehicle
*******************************************************
Vendor should type or clearly print the information into the Exhibit A-Pricing Page to prevent errors in the evaluation.  If Vendor is submitting bid
online Vendor must submit Exhibit A -Pricing Page as attachment.  TOTAL BID FOR EVALUATION is the amount Vendor is to enter into
wvOASIS commodity line when submitting. Notwithstanding the foregoing, the Purchasing Division may correct errors at its discretion.

Startrans Senator II





LGS GROUP
AUTOMOTIVE TECHNOLOGIES

Proudly distributed by

(775) 831-2002

VEHICLE
CONTROLS

INTERMOTIVE
An ISO 9001:2015 Registered Company

Product features may vary by make, 
model or year. See instructions  

for complete details.

FlexTech

•	 Centralizes and improves diagnostic capabil-
ities; eliminates the need for timers, flashers, 
latching relays and multi-relay logic

•	 Access to InterMotive’s graphical interface  
allows for customization of the entire system

•	 Communicates with Ford and Chevy CAN  
as well as J1939

•	 Warning LEDs for easy troubleshooting

Overview
•	 Foundation of the system is a Programmable 

Relay Power Center

•	 Can add optional modules to create an entire 
custom control system

•	 Connects electronic modules through the 
overall vehicle network, reducing the need  
for wiring

•	 Uses real-time chassis data to control loads

•	 Simple plug and play connections to the  
OEM chassis

Programmable Electrical System

Features

FlexTech™

Watch  
FlexTech 
in action



www.InterMotive.net

Details

EXAMPLE SCHEMATIC

COMPONENTS

•	 Eight programmable relay power outputs

•	 Ten separate digital inputs

•	 Eight programmable low-current outputs:  
Seven sourcing (0.5 A), one sinking (0.5 A)

•	 Outputs can be configured as momentary, 
latching, flashing or timed

•	 Easy diagnostics with LED indicators

•	 Programmable audible patterns for multiple 
uses

Programmable Relay Power Board (PRPC)

•	 Controls system inputs and outputs 

•	 Eight switches and eight light outputs 

•	 Two switch backer boards can be used  
together

•	 Six outputs: Two 1 A and four 0.5 A 

•	 Compatible with any brand of switches

Switch Backer Board (Optional)

•	 Four 10 A relay fused outputs

•	 Four 1 A low-current outputs

•	 Four active low outputs 

•	 Loads controlled by the PRPC

Expansion Board (Optional)

•	 Gateway: Compliant FMVVS 403/404  
wheelchair interlock and high idle system

•	 Advanced Fast Idle System (AFIS): Adjustable 
system with battery charge protection and 
optional air conditioning auto trigger

•	 BrakeMax: Tow haul mode for reduced brake 
wear

Other Module Options

REV_AC
U.S. Patent #9,469,261
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C/FMVSS No.

101

102

103

104

105

106

108

108.1

110

111

112

113

114

115

116

118

120

121

124

125

131

135

201

202

All vehicles manufactured by Startrans are not completed to be used as school buses.

Light Vehicle Brake System with a GVWR of 3,500kg (7,716lbs.) or 

Less
Startrans does not manufacture vehicles with a GVWR of 3,500kg (7,716 lbs.) or Less.

Occupant Protection in Interior Impact Startrans does not manufacture vehicles with a GVWR of 4,536kg (10,000 lbs.) or Less.

Startrans does not manufacture vehicles with a GVWR of 4,536kg (10,000 lbs.) or Less.

Compliance is deferred to the chassis manufacturer.

Tire Selection and Rim for Motor Vehicles with a GVWR of 4,536kg 

(10,000 lbs.) or More
Compliance is deferred to the chassis manufacturer.

Air Brake Systems

Vehicles with wheelbase modifications have additional lines installed by chassis modifiers using OEM 

components. Other vehicles that have had system modifications use OEM or OEM-approved 

components and are tested for compliance. For unmodified vehicles, compliance is deferred to the 

chassis manufacturer.

Head Restraints

Startrans does not alter brake systems. Vehicles with modified wheelbases have additional fluid added 

by chassis modifiers using OEM instruction and materials. All other system modifications utilize only 

OEM-approved fluid. For unmodified vehicles, compliance is deferred to the chassis manufacturer.

Warning Devices
All vehicles manufactured by Startrans that are equipped with aftermarket (3) triangle kit meet this 

standard.

School Bus Pedestrian Safety Devices

Headlamp Concealment Devices Startrans does not manufacture vehicles with headlamp concealment devices.

Hood latch systems Compliance is deferred to the chassis manufacturer.

Hydraulic Brake Fluids

Power Operated Window, Partition, and Roof Panel Systems Compliance is deferred to the chassis manufacturer.

Theft Protection Compliance is deferred to the chassis manufacturer.

Vehicle Identification Number

Control Location, Identification and Illumination

Transmission Shift Lever Sequence, Starter Interlock & 

Transmission Braking Effect

Windshield Defrosting & Defogging Systems

The following information summarizes the C/FMVSS standards and the Compliance Action taken by Startrans Bus  

Standard Description Compliance Action

Compliance is deferred to the chassis manufacturer.

All aftermarket mirrors installed by Startrans meet this standard and DOT regulations.

Windshield Wiping & Washing Systems

Hydraulic Brake Systems

Brake Hoses

Alternative Requirements for Headlamps

Startrans does not alter OEM lighting. Additional lighting to include brake, turn, clearance, auxilary and 

reverse lamps meet standard. Data on file.
Lamps, Reflective Devices & Associated Equipment

Tire Selection and Rim for Motor Vehicles with a GVWR of 4,536kg 

(10,000 lbs.) or Less
Startrans does not manufacture vehicles with a GVWR of 4,536kg (10,000 lbs.) or Less.

FMVSS/CMVSS Compliance Summary 2017  Commercial and MFSAB

Rear View Mirrors

Startrans does not alter the OEM controls or displays.  Any aftermarket seats and/or controls or displays 

subject to the standard meet this standard. 

Compliance is deferred to the chassis manufacturer.

Compliance is deferred to the chassis manufacturer.

Test data kept on file for vehicles that have had the wheelbase extended, or have had other system 

modifications. For unmodified vehicles, compliance is deferred to the chassis manufacturer.

Vehicles with wheelbase modifications have additional lines installed by chassis modifiers using OEM 

components. Other vehicles that have had system modifications use OEM or OEM-approved 

components and are tested for compliance. For Non-stretched vehicles compliance is deferred to the 

chassis manufacturer.

Startrans does not alter OEM lighting. Compliance is deferred to the chassis manufacturer.

Startrans does not alter the OEM accelerator system, with the exception of the addition of aftermarket 

fast idle systems on some vehicles. These systems meet this standard when installed in accordance 

with instructions.

Accelerator Control Systems
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The following information summarizes the C/FMVSS standards and the Compliance Action taken by Startrans Bus  

Standard Description Compliance Action

FMVSS/CMVSS Compliance Summary 2017  Commercial and MFSAB

203

204

205

206

207

208

209

210

210.1

210.2

212

213

213.4

214

216

217

219

220

221

222

225

301

301.1

301.2

No alterations are made to the OEM seat belts or associated hardware. Any seat belt systems added 

meet the standard. Test data on file.

No alterations are made to the OEM seat belts or associated hardware. Seat belt systems and their 

installation meet the standard. Data on file.

Startrans does not manufacture vehicles with a GVWR of 4,536kg (10,000 lbs.) or Less.

Startrans does not manufacture vehicles with a GVWR of 2,722kg (6,000 lbs.) or Less.

All vehicles manufactured by StarTrans are not completed to be used as school buses, however, 
StarTrans does test vehicles to meet standard.

Child Restraint Anchorage Systems Startrans does not manufacture vehicles with a GVWR of 4,536kg (10,000 lbs.) or Less.

Compliance is deferred to the chassis manufacturer.CNG Fuel System Integrity

School Bus Body Joint Strength

School Bus Passenger Seating and Crash Protection

Windshield Zone Intrusion Startrans does not manufacture vehicles with a GVWR of 4,536kg (10,000 lbs.) or Less.

School Bus Rollover Testing All vehicles manufactured by Startrans meet this standard. Test data on file

All MFSAB vehicles manufactured by Startrans meet this standard. Test data on file

User-ready Tether Anchorages for Restraint System
No alterations are made to the OEM seat belts or associated hardware. Seat belt systems and their 

installation meet the standard. Data on file.

Roof Crush Resistance

Bus Window Retention and Release
No modifications are made to the OEM windows. Additional windows meet the standard. Test data on 

file.

Built-in Child Restraint Systems and Built-in Booster Cushions
Vehicles manufactured by Startrans, that are subject to this standard, have seating installed that meets 

this standard. Test data on file.

Side Impact Protection  with a GVWR of 4,536kg (10,000 lbs.) or 

Less

Seating System All seating installed by Startrans meets this standard. Test data on file.

Lower Universal Anchorage Systems for Restraint Systems and 

Booster Cushions

Windshield Mounting Startrans does not manufacture vehicles with a GVWR of 4,536kg (10,000 lbs.) or Less.

Occupant Crash Protection
No alterations are made to the OEM seat belts, air bag systems or associated hardware. Any seat belt 

systems added meet the standard. Test data on file.

Seat Belt Assemblies

No alterations are made to the OEM seat belts or associated hardware. Seat belt systems and their 

installation meet the standard. Test data on file.
Seat Belt Assembly Anchorage

Steering Control Rearward Displacement Compliance is deferred to the chassis manufacturer.

Glazing Materials
No modifications are made to the OEM Glazing materials. Additional glazing materials meet the 

standard. Data on file.

Door Locks and Door Retention Devices Startrans does not manufacture vehicles with a GVWR of 4,536kg (10,000 lbs.) or Less.

Impact Protection for the Driver from the Steering Control System Startrans does not manufacture vehicles with a GVWR of 4,536kg (10,000 lbs.) or Less.

Child Restraint Systems
Vehicles manufactured by Startrans, that are subject to this standard, have seating installed that meets 

this standard. Test data on file.

Compliance is deferred to the chassis manufacturer. 

Compliance is deferred to the chassis manufacturer.

Fuel System Integrity

LPG Fuel System Integrity
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The following information summarizes the C/FMVSS standards and the Compliance Action taken by Startrans Bus  

Standard Description Compliance Action

FMVSS/CMVSS Compliance Summary 2017  Commercial and MFSAB

302

303

304

305

403

404

1106

Date: 1/10/2017Signed:

Title:    Compliance Manger

Platform Lift System for Motor Vehicles
Startrans does not alter the platform lift system. Startrans install lift system in strict compliance with the 

manufacturers installation instructions. Startrans meets strength requirements. Test data on file.

Flammability of Interior Materials Materials installed in the interior of Startrans products meet the standard. Test data on file.

Fuel System Integrity of Compressed Natural Gas Systems Startrans does not manufacture vehicles with a GVWR of 4,536kg (10,000 lbs.) or Less.

Compressed Natural Gas Fuel Container Integrity Startrans does not manufacture vehicles with a GVWR of 4,536kg (10,000 lbs.) or Less.

Electrolyte Spillage and Electrical Shock Protection Startrans does not manufacture vehicles with a GVWR of 4,536kg (10,000 lbs.) or Less.

Noise Emissions
Startrans does not alter the OEM Chassis in the area which is stated in the incomplete vehicle 

documents. Data on file.

Platform Lift Installation on Motor Vehicles Compliance is deferred to the lift manufacturer.
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C/FMVSS No.

101

102

103

104

105

106

108

108.1

110

111

112

113

114

115

116

118

120

121

124

125

131

135

201

202

All vehicles manufactured by Startrans are not completed to be used as school buses.

Light Vehicle Brake System with a GVWR of 3,500kg (7,716lbs.) or 

Less
Startrans does not manufacture vehicles with a GVWR of 3,500kg (7,716 lbs.) or Less.

Occupant Protection in Interior Impact Startrans does not manufacture vehicles with a GVWR of 4,536kg (10,000 lbs.) or Less.

Startrans does not manufacture vehicles with a GVWR of 4,536kg (10,000 lbs.) or Less.

Compliance is deferred to the chassis manufacturer.

Tire Selection and Rim for Motor Vehicles with a GVWR of 4,536kg 

(10,000 lbs.) or More
Compliance is deferred to the chassis manufacturer.

Air Brake Systems

Vehicles with wheelbase modifications have additional lines installed by chassis modifiers using OEM 

components. Other vehicles that have had system modifications use OEM or OEM-approved 

components and are tested for compliance. For unmodified vehicles, compliance is deferred to the 

chassis manufacturer.

Head Restraints

Startrans does not alter brake systems. Vehicles with modified wheelbases have additional fluid added 

by chassis modifiers using OEM instruction and materials. All other system modifications utilize only 

OEM-approved fluid. For unmodified vehicles, compliance is deferred to the chassis manufacturer.

Warning Devices
All vehicles manufactured by Startrans that are equipped with aftermarket (3) triangle kit meet this 

standard.

School Bus Pedestrian Safety Devices

Headlamp Concealment Devices Startrans does not manufacture vehicles with headlamp concealment devices.

Hood latch systems Compliance is deferred to the chassis manufacturer.

Hydraulic Brake Fluids

Power Operated Window, Partition, and Roof Panel Systems Compliance is deferred to the chassis manufacturer.

Theft Protection Compliance is deferred to the chassis manufacturer.

Vehicle Identification Number

Control Location, Identification and Illumination

Transmission Shift Lever Sequence, Starter Interlock & 

Transmission Braking Effect

Windshield Defrosting & Defogging Systems

The following information summarizes the C/FMVSS standards and the Compliance Action taken by Startrans Bus  

Standard Description Compliance Action

Compliance is deferred to the chassis manufacturer.

All aftermarket mirrors installed by Startrans meet this standard and DOT regulations.

Windshield Wiping & Washing Systems

Hydraulic Brake Systems

Brake Hoses

Alternative Requirements for Headlamps

Startrans does not alter OEM lighting. Additional lighting to include brake, turn, clearance, auxilary and 

reverse lamps meet standard. Data on file.
Lamps, Reflective Devices & Associated Equipment

Tire Selection and Rim for Motor Vehicles with a GVWR of 4,536kg 

(10,000 lbs.) or Less
Startrans does not manufacture vehicles with a GVWR of 4,536kg (10,000 lbs.) or Less.

FMVSS/CMVSS Compliance Summary 2018  Commercial and MFSAB

Rear View Mirrors

Startrans does not alter the OEM controls or displays.  Any aftermarket seats and/or controls or displays 

subject to the standard meet this standard. 

Compliance is deferred to the chassis manufacturer.

Compliance is deferred to the chassis manufacturer.

Test data kept on file for vehicles that have had the wheelbase extended, or have had other system 

modifications. For unmodified vehicles, compliance is deferred to the chassis manufacturer.

Vehicles with wheelbase modifications have additional lines installed by chassis modifiers using OEM 

components. Other vehicles that have had system modifications use OEM or OEM-approved 

components and are tested for compliance. For Non-stretched vehicles compliance is deferred to the 

chassis manufacturer.

Startrans does not alter OEM lighting. Compliance is deferred to the chassis manufacturer.

Startrans does not alter the OEM accelerator system, with the exception of the addition of aftermarket 

fast idle systems on some vehicles. These systems meet this standard when installed in accordance 

with instructions.

Accelerator Control Systems
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The following information summarizes the C/FMVSS standards and the Compliance Action taken by Startrans Bus  

Standard Description Compliance Action

FMVSS/CMVSS Compliance Summary 2018  Commercial and MFSAB

203

204

205

206

207

208

209

210

210.1

210.2

212

213

213.4

214

216

217

219

220

221

222

225

301

301.1

301.2

No alterations are made to the OEM seat belts or associated hardware. Any seat belt systems added 

meet the standard. Test data on file.

No alterations are made to the OEM seat belts or associated hardware. Seat belt systems and their 

installation meet the standard. Data on file.

Startrans does not manufacture vehicles with a GVWR of 4,536kg (10,000 lbs.) or Less.

Startrans does not manufacture vehicles with a GVWR of 2,722kg (6,000 lbs.) or Less.

All vehicles manufactured by StarTrans are not completed to be used as school buses, however, 
StarTrans does test vehicles to meet standard.

Child Restraint Anchorage Systems Startrans does not manufacture vehicles with a GVWR of 4,536kg (10,000 lbs.) or Less.

Compliance is deferred to the chassis manufacturer.CNG Fuel System Integrity

School Bus Body Joint Strength

School Bus Passenger Seating and Crash Protection

Windshield Zone Intrusion Startrans does not manufacture vehicles with a GVWR of 4,536kg (10,000 lbs.) or Less.

School Bus Rollover Testing All vehicles manufactured by Startrans meet this standard. Test data on file

All MFSAB vehicles manufactured by Startrans meet this standard. Test data on file

User-ready Tether Anchorages for Restraint System
No alterations are made to the OEM seat belts or associated hardware. Seat belt systems and their 

installation meet the standard. Data on file.

Roof Crush Resistance

Bus Window Retention and Release
No modifications are made to the OEM windows. Additional windows meet the standard. Test data on 

file.

Built-in Child Restraint Systems and Built-in Booster Cushions
Vehicles manufactured by Startrans, that are subject to this standard, have seating installed that meets 

this standard. Test data on file.

Side Impact Protection  with a GVWR of 4,536kg (10,000 lbs.) or 

Less

Seating System All seating installed by Startrans meets this standard. Test data on file.

Lower Universal Anchorage Systems for Restraint Systems and 

Booster Cushions

Windshield Mounting Startrans does not manufacture vehicles with a GVWR of 4,536kg (10,000 lbs.) or Less.

Occupant Crash Protection
No alterations are made to the OEM seat belts, air bag systems or associated hardware. Any seat belt 

systems added meet the standard. Test data on file.

Seat Belt Assemblies

No alterations are made to the OEM seat belts or associated hardware. Seat belt systems and their 

installation meet the standard. Test data on file.
Seat Belt Assembly Anchorage

Steering Control Rearward Displacement Compliance is deferred to the chassis manufacturer.

Glazing Materials
No modifications are made to the OEM Glazing materials. Additional glazing materials meet the 

standard. Data on file.

Door Locks and Door Retention Devices Startrans does not manufacture vehicles with a GVWR of 4,536kg (10,000 lbs.) or Less.

Impact Protection for the Driver from the Steering Control System Startrans does not manufacture vehicles with a GVWR of 4,536kg (10,000 lbs.) or Less.

Child Restraint Systems
Vehicles manufactured by Startrans, that are subject to this standard, have seating installed that meets 

this standard. Test data on file.

Compliance is deferred to the chassis manufacturer. 

Compliance is deferred to the chassis manufacturer.

Fuel System Integrity

LPG Fuel System Integrity
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The following information summarizes the C/FMVSS standards and the Compliance Action taken by Startrans Bus  

Standard Description Compliance Action

FMVSS/CMVSS Compliance Summary 2018  Commercial and MFSAB

302

303

304

305

403

404

1106

Date: 1/22/2018Signed:

Title:    Compliance Manger

Platform Lift System for Motor Vehicles
Startrans does not alter the platform lift system. Startrans install lift system in strict compliance with the 

manufacturers installation instructions. Startrans meets strength requirements. Test data on file.

Flammability of Interior Materials Materials installed in the interior of Startrans products meet the standard. Test data on file.

Fuel System Integrity of Compressed Natural Gas Systems Startrans does not manufacture vehicles with a GVWR of 4,536kg (10,000 lbs.) or Less.

Compressed Natural Gas Fuel Container Integrity Startrans does not manufacture vehicles with a GVWR of 4,536kg (10,000 lbs.) or Less.

Electrolyte Spillage and Electrical Shock Protection Startrans does not manufacture vehicles with a GVWR of 4,536kg (10,000 lbs.) or Less.

Noise Emissions
Startrans does not alter the OEM Chassis in the area which is stated in the incomplete vehicle 

documents. Data on file.

Platform Lift Installation on Motor Vehicles Compliance is deferred to the lift manufacturer.







QUICK REFERENCE: WARRANTY COVERAGE

This chart gives a general summary of your warranty coverage provided
by Ford Motor Company under the New Vehicle Limited Warranty.

Please refer to the description of warranty coverage for more specific
information.

For each type of coverage, the chart shows two measures:

• years in service • miles driven

The measure that occurs first determines how long your coverage lasts.
For example: Your Bumper to Bumper Coverage lasts for three years -
unless you drive more than 36,000 miles before three years elapse. In
that case, your coverage ends at 36,000 miles.

For more details on coverage, see:
➡ What is Covered? (pages 8-12)
➡ What is Not Covered? (pages 12-15)

WHAT IS COVERED?

Your NEW VEHICLE LIMITED WARRANTY gives you specific legal
rights. You may have other rights that vary from state to state. Under
your New Vehicle Limited Warranty if:

- your Ford vehicle is properly operated and maintained, and

8
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THE FEATHER WEIGHT SERIES BY

FFEEAATTHHEERRWWEEIIGGHHTT
HIGH-BACK SEAT Freedman Seating Company’s Feather Weight 

seats are designed to be like feathers on 
a bird: l ight and airy to satisfy weight 
restrictions and ensure a smooth ride, yet
durable for years of service and low 
maintenance.

Freedman Seating Feather Weight seats are 
the most severely tested in the company’s 
history, and meet all applicable federal motor 
vehicle safety standards for strength and 
safety (including 210 for seat belts). Less 
weight means one thing to bus builders
and operators: they can get more 
passengers per bus. And when we say
more passengers, we mean more
happy passengers.

Not Just Seats
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an ISO 9001:2000 certified company



THE FEATHER WEIGHT SERIES BY

FFEEAATTHHEERRWWEEIIGGHHTT

Feather Weight High-Back features include:
• An ultra-thin Knee-Saver type backrest for 

added hip-to-knee room and lumbar support
• Molded polyurethane seat and back cushions 

for comfort and long lasting support 
• 171⁄2" wide seat cushions
• 271⁄4" back height off the seat cushion, 421⁄4" 

off the floor
• Wire mesh-grid seat springs for even support
• FMVSS 210 compliance–all Feather Weight

seats are seat belt ready
• Covers that can be removed and replaced 

easily and without the use of special tools

Feather Weight High-Back options include:
• Black molded U.S. 

Arms or upholstered 
flip-up armrests

• Mesh map pockets
• Vertical stitching
• FTA foam
• Snack trays 
• Aluminum folding 

footrests 
• Pillow seat cushions
• Pillow headrests

Cross-country or cross-town, the Freedman
Feather Weight High-Back gets you there in safety
and comfort. The headrest actually cradles your
head, and provides unrestricted viewing. The
ultra-thin backrest gives out-standing support and
creates more hip-to-knee room than any other
seat in its class. The steel frame system meets or
exceeds all applicable government standards for
safety and durability. And, it’s light as a feather!
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We are constantly updating and improving our seats; therefore 
we reserve the right to change or modify specifications or
materials without notice. All Freedman Seating Company 
seats meet or exceed FMVS standards.

an ISO 9001:2000 certified company

4545 W. Augusta Blvd., Chicago, IL 60651
(773)524-2440  (800)443-4540  Fax: (773)252-7450

WWW.FREEDMANSEATING.COM
e-mail: sales@freedmanseat.com

• Side grab rail
• U.S.R.—Under 

Seat Retractors
• 16" or 19" wide 

seats available
• Rear row quick 

disconnect
• CRS-225 hooks 

and tethers
• Side sliders
• Cup holders
• Seat belt loops



THE FEATHER WEIGHT SERIES BY

FFEEAATTHHEERRWWEEIIGGHHTT
MID-HI SEAT

“ROCK SOLID”
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Not Just Seats

Freedman Seating Company’s Feather Weight 
seats are designed to be like feathers on a 
bird: light and airy to satisfy weight restrictions 
and ensure a smooth ride, yet durable for 
years of service and low maintenance.

Freedman Seating Feather Weight seats are 
the most severely tested in the company’s 
history, and meet all applicable federal 
motor vehicle safety standards for strength 

and safety (including 210 for seat belts). 
Less weight means one thing to bus 
builders and operators: they can get 
more passengers per bus. 
And when we say more passengers,
we mean more happy passengers.



FFEEAATTHHEERRWWEEIIGGHHTT
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TRAY
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MID-HI SEAT “ROCK SOLID”

Feather Weight Mid-Hi features include:
• An ultra-thin Knee-Saver type backrest for added 

hip-to-knee room and lumbar support
• Molded polyurethane seat and back cushions for 

comfort and long lasting support 
• 171⁄2" wide seat cushions
• 221⁄2" back height off the seat cushion, 37"off the floor
• Wire mesh-grid seat springs for even support
• FMVSS 210 compliance–all Feather Weight seats 

are seat belt ready
• Transit style–rigid backrests (starting weight 

without options–43 lbs.)
• Touring style–reclining backrests (starting weight 

without options–47 lbs.)
• Covers that can be removed and replaced easily 

and without the use of special tools

Feather Weight Mid-Hi options include:
• Black molded U.S. Arms or upholstered 

flip-up armrests
• Adjustable headrests
• Black or yellow corner AV grab rails
• Black or yellow top AV grab rails
• ABS plastic backs
• Mesh map pockets
• Vertical stitching
• FTA foam
• Snack trays 
• Aluminum folding footrests 
• Pillow seat cushions
• Rear row quick disconnect
• Side sliders
• 16”, 18” or 19” wide seats available
• Rigid or reclining backrests
• Seat belts

- Non-retracting seat belts
- Retracting seat belts
- USR (Under Seat Retractors)

• S3 Bio-Cushions (Made with vegetable oil)
• A wide variety of cloths and vinyls
• S3 cloths (Made with recycled yarn)

Whether your bus is for tour/charter, para-transit, 
or shuttle, Feather Weight Mid-Hi works for you. 
Optional adjustable headrests and reclining 
back-rests give you luxuries for long journeys, 
while grab rails and ABS plastic backs provide 
the function and safety required for shorter trips. 
The ultra-thin backrest gives outstanding support 
and creates more hip-to-knee room than any 
other seat in its class. The steel frame system 
meets or exceeds all applicable government 
standards for safety and durability. And, it’s light 
as a feather!

Not Just Seats S
eatin

g S
olu

tion
s

4545 W. Augusta Blvd., Chicago, IL 60651
(773)524-2440  (800)443-4540  Fax (773)252-7450  

e-mail: sales@freedmanseat.com
WWW.FREEDMANSEATING.COM

an ISO 9001:2000 certified company

T
M We are constantly updating and improving our seats; therefore 

we reserve the right to change or modify specifications or 
materials without notice. All Freedman Seating Company 
seats meet or exceed FMVS standards.

ISO 9001: 2000 registered
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THE FEATHER WEIGHT SERIES BY

FFEEAATTHHEERRWWEEIIGGHHTT
MID-HI SEAT

“ROCK SOLID”
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Not Just Seats

Freedman Seating Company’s Feather Weight 
seats are designed to be like feathers on a 
bird: light and airy to satisfy weight restrictions 
and ensure a smooth ride, yet durable for 
years of service and low maintenance.

Freedman Seating Feather Weight seats are 
the most severely tested in the company’s 
history, and meet all applicable federal 
motor vehicle safety standards for strength 

and safety (including 210 for seat belts). 
Less weight means one thing to bus 
builders and operators: they can get 
more passengers per bus. 
And when we say more passengers,
we mean more happy passengers.
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MID-HI SEAT “ROCK SOLID”

Feather Weight Mid-Hi features include:
• An ultra-thin Knee-Saver type backrest for added 

hip-to-knee room and lumbar support
• Molded polyurethane seat and back cushions for 

comfort and long lasting support 
• 171⁄2" wide seat cushions
• 221⁄2" back height off the seat cushion, 37"off the floor
• Wire mesh-grid seat springs for even support
• FMVSS 210 compliance–all Feather Weight seats 

are seat belt ready
• Transit style–rigid backrests (starting weight 

without options–43 lbs.)
• Touring style–reclining backrests (starting weight 

without options–47 lbs.)
• Covers that can be removed and replaced easily 

and without the use of special tools

Feather Weight Mid-Hi options include:
• Black molded U.S. Arms or upholstered 

flip-up armrests
• Adjustable headrests
• Black or yellow corner AV grab rails
• Black or yellow top AV grab rails
• ABS plastic backs
• Mesh map pockets
• Vertical stitching
• FTA foam
• Snack trays 
• Aluminum folding footrests 
• Pillow seat cushions
• Rear row quick disconnect
• Side sliders
• 16”, 18” or 19” wide seats available
• Rigid or reclining backrests
• Seat belts

- Non-retracting seat belts
- Retracting seat belts
- USR (Under Seat Retractors)

• S3 Bio-Cushions (Made with vegetable oil)
• A wide variety of cloths and vinyls
• S3 cloths (Made with recycled yarn)

Whether your bus is for tour/charter, para-transit, 
or shuttle, Feather Weight Mid-Hi works for you. 
Optional adjustable headrests and reclining 
back-rests give you luxuries for long journeys, 
while grab rails and ABS plastic backs provide 
the function and safety required for shorter trips. 
The ultra-thin backrest gives outstanding support 
and creates more hip-to-knee room than any 
other seat in its class. The steel frame system 
meets or exceeds all applicable government 
standards for safety and durability. And, it’s light 
as a feather!

Not Just Seats S
eatin

g S
olu

tion
s

4545 W. Augusta Blvd., Chicago, IL 60651
(773)524-2440  (800)443-4540  Fax (773)252-7450  

e-mail: sales@freedmanseat.com
WWW.FREEDMANSEATING.COM

an ISO 9001:2000 certified company

T
M We are constantly updating and improving our seats; therefore 

we reserve the right to change or modify specifications or 
materials without notice. All Freedman Seating Company 
seats meet or exceed FMVS standards.

ISO 9001: 2000 registered
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GGGGGGGGGGGGATEWAYATEWAYATEWAYATEWAYATEWAYATEWAYATEWAYATEWAYATEWAYATEWAYATEWAYATEWAY
AIAIAIAIAIAIAIAIAIAIAIAI            

♦ Fully compliant FMVSS 403/404 wheel-Fully compliant FMVSS 403/404 wheel-Fully compliant FMVSS 403/404 wheel-Fully compliant FMVSS 403/404 wheel-
chair lift interlockchair lift interlockchair lift interlockchair lift interlock    

♦ Dynamic Load Response (DLR)           Dynamic Load Response (DLR)           Dynamic Load Response (DLR)           Dynamic Load Response (DLR)           
technologytechnologytechnologytechnology––––    monitors engine RPM & monitors engine RPM & monitors engine RPM & monitors engine RPM & 
maintains speed at all load conditionsmaintains speed at all load conditionsmaintains speed at all load conditionsmaintains speed at all load conditions    

♦ Charge protect on gas & diesel enginesCharge protect on gas & diesel enginesCharge protect on gas & diesel enginesCharge protect on gas & diesel engines    

♦ Automatic engagement when on A/C Automatic engagement when on A/C Automatic engagement when on A/C Automatic engagement when on A/C 
command is detectedcommand is detectedcommand is detectedcommand is detected    

♦ Heater Boost Heater Boost Heater Boost Heater Boost for improved cabin heat for improved cabin heat for improved cabin heat for improved cabin heat 
on diesel engines on diesel engines on diesel engines on diesel engines     

♦ DashDashDashDash----mounted control panel has LEDs mounted control panel has LEDs mounted control panel has LEDs mounted control panel has LEDs 
to display electrical system, Automatic to display electrical system, Automatic to display electrical system, Automatic to display electrical system, Automatic 
Fast Idle (AFIS) & Intelligent Lift Interlock Fast Idle (AFIS) & Intelligent Lift Interlock Fast Idle (AFIS) & Intelligent Lift Interlock Fast Idle (AFIS) & Intelligent Lift Interlock 
System (ILIS) statusSystem (ILIS) statusSystem (ILIS) statusSystem (ILIS) status    

♦ Simple, singleSimple, singleSimple, singleSimple, single----point “Plug & Play”       point “Plug & Play”       point “Plug & Play”       point “Plug & Play”       
connection.. Super fast installation &  connection.. Super fast installation &  connection.. Super fast installation &  connection.. Super fast installation &  
No cutting of factory wiresNo cutting of factory wiresNo cutting of factory wiresNo cutting of factory wires    

♦ Solid state microprocessor controller.. Solid state microprocessor controller.. Solid state microprocessor controller.. Solid state microprocessor controller.. 
No additional solenoids, cables, or No additional solenoids, cables, or No additional solenoids, cables, or No additional solenoids, cables, or 
bracketsbracketsbracketsbrackets    

♦ Capable of providing “RealCapable of providing “RealCapable of providing “RealCapable of providing “Real----Time” chassis Time” chassis Time” chassis Time” chassis 
data via the CAN Busdata via the CAN Busdata via the CAN Busdata via the CAN Bus    

♦ Diagnostic trouble codes can be         Diagnostic trouble codes can be         Diagnostic trouble codes can be         Diagnostic trouble codes can be         
retrieved for “hard” faults & intermittent retrieved for “hard” faults & intermittent retrieved for “hard” faults & intermittent retrieved for “hard” faults & intermittent 
faults in nonfaults in nonfaults in nonfaults in non----volatile memory volatile memory volatile memory volatile memory     

♦ Intermittent Fault Filter (IFF)®            Intermittent Fault Filter (IFF)®            Intermittent Fault Filter (IFF)®            Intermittent Fault Filter (IFF)®            
technology filters out all erroneous technology filters out all erroneous technology filters out all erroneous technology filters out all erroneous 
changes in sensor signalschanges in sensor signalschanges in sensor signalschanges in sensor signals    

♦ Multiple & configurable chassis electrical Multiple & configurable chassis electrical Multiple & configurable chassis electrical Multiple & configurable chassis electrical 
load inputs/outputs load inputs/outputs load inputs/outputs load inputs/outputs     

FFFFFFFFFFFFEATURESEATURESEATURESEATURESEATURESEATURESEATURESEATURESEATURESEATURESEATURESEATURES            & B& B& B& B& B& B& B& B& B& B& B& BENEFITSENEFITSENEFITSENEFITSENEFITSENEFITSENEFITSENEFITSENEFITSENEFITSENEFITSENEFITS             

Rev. A    www.InterMotive.net                 800-969-6080 

 

High Idle & Lift InterlockHigh Idle & Lift InterlockHigh Idle & Lift InterlockHigh Idle & Lift InterlockHigh Idle & Lift InterlockHigh Idle & Lift InterlockHigh Idle & Lift InterlockHigh Idle & Lift InterlockHigh Idle & Lift InterlockHigh Idle & Lift InterlockHigh Idle & Lift InterlockHigh Idle & Lift Interlock            
With Programmable Load ControlWith Programmable Load ControlWith Programmable Load ControlWith Programmable Load ControlWith Programmable Load ControlWith Programmable Load ControlWith Programmable Load ControlWith Programmable Load ControlWith Programmable Load ControlWith Programmable Load ControlWith Programmable Load ControlWith Programmable Load Control            

WWWWWWWWWWWWHYHYHYHYHYHYHYHYHYHYHYHY            GGGGGGGGGGGGATEWAYATEWAYATEWAYATEWAYATEWAYATEWAYATEWAYATEWAYATEWAYATEWAYATEWAYATEWAY
AIAIAIAIAIAIAIAIAIAIAIAI????????????            

♦ GatewayAI is a fully Compliant FMVSS 
403/404 wheelchair interlock & fast idle   
system all in one, easy to install module! 

♦ Fast IdleFast IdleFast IdleFast Idle– monitors OEM sensor inputs from 
transmission, engine, charging system, air 
conditioner, ambient air temperature, &   
vehicle speed to determine if high idle is 
needed. Automatically maintained when 
loads are added or removed such as A/C or 
wheelchair lift. 

♦ Lift InterlockLift InterlockLift InterlockLift Interlock– Controls shift interlock by 
processing signals from transmission,     
parking brake and lift door to electronically 
lock down the vehicles ability to move in 
unsafe conditions 

GatewayAI Module 



GGGGGGGGGGGGATEWAYATEWAYATEWAYATEWAYATEWAYATEWAYATEWAYATEWAYATEWAYATEWAYATEWAYATEWAY
AIAIAIAIAIAIAIAIAIAIAIAI            

GatewayGatewayGatewayGatewayGatewayGatewayGatewayGatewayGatewayGatewayGatewayGatewayAIAIAIAIAIAIAIAIAIAIAIAI            OptionsOptionsOptionsOptionsOptionsOptionsOptionsOptionsOptionsOptionsOptionsOptions   

TTTTTTTTTTTTHEHEHEHEHEHEHEHEHEHEHEHE            GGGGGGGGGGGGATEWAYATEWAYATEWAYATEWAYATEWAYATEWAYATEWAYATEWAYATEWAYATEWAYATEWAYATEWAY
AIAIAIAIAIAIAIAIAIAIAIAI            PPPPPPPPPPPPRODUCTRODUCTRODUCTRODUCTRODUCTRODUCTRODUCTRODUCTRODUCTRODUCTRODUCTRODUCT            FFFFFFFFFFFFAMILYAMILYAMILYAMILYAMILYAMILYAMILYAMILYAMILYAMILYAMILYAMILY            

♦ Gateway with BrakeMax ControllerGateway with BrakeMax ControllerGateway with BrakeMax ControllerGateway with BrakeMax Controller    

♦ All of the features of the Gateway/ 
ILIS plus a controller for Ford & GM 
vehicles with Tow/ Haul mode. This 
controller engages the Tow/Haul 
mode on start-up of the vehicle 
thereby providing the fleet with 
maximum “Tow/ Haul” mode        
benefits without having the driver 
think about it. 

♦ Gateway with DuraTransGateway with DuraTransGateway with DuraTransGateway with DuraTrans    

♦ All of the features of the Gateway/ 
ILIS plus a controller for Ford & GM 
vehicles with an Overdrive button. 
Overdrive is disabled until the         
vehicle speed reaches 55 MPH. Over-
drive will not be disabled until the 
vehicle speed drops below 30MPH 

♦ Gateway with MerlinGateway with MerlinGateway with MerlinGateway with Merlin    

♦ All of the features of Gateway/ILIS 
plus the ability of the Merlin Multi-
plex System to use real-time chassis 
data to operate coach loads 

♦ Azure OptionAzure OptionAzure OptionAzure Option    

♦ ILIS interlock functions for use on an 
Azure hybrid electric vehicle  

 

Rev. A    www.InterMotive.net                 800-969-6080 

SSSSSSSSSSSSPECIFICATIONSPECIFICATIONSPECIFICATIONSPECIFICATIONSPECIFICATIONSPECIFICATIONSPECIFICATIONSPECIFICATIONSPECIFICATIONSPECIFICATIONSPECIFICATIONSPECIFICATIONS            
Physical Specifications:Physical Specifications:Physical Specifications:Physical Specifications:    
Dimensions:  2.0”W x 4.0”L x 0.9”H  
Weight:  .14 lbs   
Operating Temperature: 40ºC to 85ºC 
    
Electrical SpecificationsElectrical SpecificationsElectrical SpecificationsElectrical Specifications    
Power Input: +8 to 16 Vdc @ 1 amps for module control 
 +8 to 16 Vdc @ 8 amps for lift enable   
Lift Enable:  +12v @ 8 amps  
Programmable Outputs:  Ground @ 0.5 amps each     

Interlock Only Door Ajar LED PanelInterlock Only Door Ajar LED PanelInterlock Only Door Ajar LED PanelInterlock Only Door Ajar LED Panel    

Interlock Only LED PanelInterlock Only LED PanelInterlock Only LED PanelInterlock Only LED Panel    

Standard GatewayStandard GatewayStandard GatewayStandard GatewayAIAIAIAI    Door Ajar LED PanelDoor Ajar LED PanelDoor Ajar LED PanelDoor Ajar LED Panel    

Standard GatewayStandard GatewayStandard GatewayStandard GatewayAIAIAIAI    LED PanelLED PanelLED PanelLED Panel    

US Patent No’s. 6,594,565 / 6,965,819 / 7,274,980   
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Hanover Displays Inc.               

1601 Tonne Road              T +1 (773) 334 9934                          

Elk Grove Village, IL 60007              www.hanoverdisplays.com                                                 1-540812-1 

LED DISPLAY DATA SHEET 
MATRIX: 72x10 

Product code: DD096 
 

MECHANICAL DATA 
Case dimensions (excluding brackets):                 291

/4 x 61
/4 x 2” / 743 x 159 x 49.5mm (l x h x d) 

Viewing area:                 271
/4 x 4” / 692 x 102mm (l x h) 

Sign construction:                 Punched and folded aluminum case (no welds), for  
                                                                                                increased strength, no louvers required. Matte black, powder  
                                                                                                coat finish. 
Weight:                 11.4lbs / 5kg 
Cable exit points:                 Top left, top right, bottom left, bottom right (to be specified at      
                                                                                                time of order)  
 

 

DISPLAY DATA 
Maximum character height:                 4” / 102mm 
Text format:                 Static, paging or scrolling, 1 line 
Font options:                 Hanover fonts as supplied with Helen programming software 
                                                                                                plus Windows™ fonts 
Display technology:                 High visibility LEDs (with integrated ambient light sensor  
                                                                                                control (full linear range from 10-100% range)) 
Communication interfaces:                 RS485 (standard). J1708, RS232, IBIS, Ethernet (via  
                                                                                                display controller) 
 

 

LED SPECIFICATION 
Lifespan (to ½ brightness):                 100,000 hours MTBF (LED manufacturer's data) 
Size and type:                 1

/8  x 5
/32” / 3.2 x 4.0mm (w x h) oval through-hole    

Dominant color wavelength:                 Amber 588 - 594nm (typically 591nm) 
Pitch:                 Horizontal: 3

/8” / 9.7mm - vertical: 13
/32” / 10.2mm 

Viewing angle (horizontal):                 120° 
 
 

ELECTRICAL DATA 
Operating voltage:                 24v DC nominal (18-32v) 
Typical power consumption (33% on at 100% brightness):    6 watts (0.26A measured at 24v) 
Maximum power consumption (all on at 100% brightness):   10 watts (0.43A measured at 24v) 
Electrical protection:                 Anti-surge, reverse polarity 
Display processor fuse rating:                 5A quick blow 
 

 

OPERATIONAL DATA 
Temperature range (storage):                 0 - 140°F (0 - 180°F) / -20° to +60°C  (-20° to +80°C) 
Humidity:                 95% max 
 

 

Product guaranteed for 10 years against faulty materials and/or workmanship. 
Buy America compliant – Signs (including casework and PCB’s) are all manufactured in the USA. 
Hanover Displays LED signs meet Automotive EMC Directive ECE R10 as amended. Certificate N°E11 10R-046100. 
ADA, Equality Act 2010, PSV Accessibility Regulations & Annexe 11 compliant. 
 
 
             

http://www.hanoverdisplays.com/


LED DISPLAY DATA SHEET 
MATRIX: 96x15 

Product code: DD012 
 

 

Hanover Displays Inc.               

1601 Tonne Road             T +1 (773) 334 9934                          

Elk Grove Village, IL 60007                                                      www.hanoverdisplays.com                                                 1-540791-1                        

MECHANICAL DATA 
Case dimensions (excluding brackets):                 381

/2  x 81
/4 x 2” / 976 x 210 x 50mm (l x h x d) 

Viewing area:                 371
/4 x 6” / 946 x 152mm (l x h) 

Sign construction:                 Punched and folded aluminum case (no welds), for  
                                                                                                increased strength, no louvers required. Matte black, powder     
                                                                                                coat finish. 
Weight:                 9.7lbs / 4.5kg 
Cable exit points:                 Rear panel, top left, top right, bottom left, bottom right (to be          
                                                                                                specified at time of order) 

 
 

DISPLAY DATA 
Maximum character height:                 6” / 152mm 
Text format:                 Static, paging or scrolling, 1 or 2 lines 
Font options:                 Hanover fonts as supplied with Helen programming software 
                                                                                                plus Windows™ fonts 
Display technology:                 High visibility LEDs (with integrated ambient light sensor  
                                                                                                control (full linear range from 10-100% range)) 
Communication interfaces:                 RS485 (standard). J1708, RS232, IBIS, Ethernet (via  
                                                                                                display controller) 
 
 

LED SPECIFICATION 
Lifespan (to ½ brightness):                 100,000 hours MTBF (LED manufacturer's data) 
Size and type:                 1

/8  x 5
/32” / 3.2 x 4.0mm (w x h) oval through-hole    

Dominant color wavelength:                 Amber 588 - 594nm (typically 591nm) 
Pitch:                 Horizontal: 3

/8” / 9.7mm - vertical: 13
/32” / 10.2mm 

Viewing angle (horizontal):                 120° 
 
 

ELECTRICAL DATA 
Operating voltage:                 24v DC nominal (18-32v) 
Typical power consumption (33% on at 100% brightness):    12 watts (0.48A measured at 24v) 
Maximum power consumption (all on at 100% brightness):    20 watts (0.83A measured at 24v) 
Electrical protection:                 Anti-surge, reverse polarity 
Display processor fuse rating:                 5A quick blow 
 
 

OPERATIONAL DATA 
Temperature range (storage):                 0 - 140°F (0 - 180°F) / -20° to +60°C  (-20° to +80°C) 
Humidity:                 95% max 
 
Product guaranteed for 10 years against faulty materials and/or workmanship. 
Buy America compliant – Signs (including casework and PCB’s) are all manufactured in the USA. 
Hanover Displays LED signs meet Automotive EMC Directive ECE R10 as amended. Certificate N°E11 10R-046100. 
ADA, Equality Act 2010, PSV Accessibility Regulations & Annexe 11 compliant. 
                  

http://www.hanoverdisplays.com/


DRIVER CONSOLE DATA SHEET 
DERIC G3 

Product code: DG3 
 

  

Hanover Displays Inc.               

1601 Tonne Road             T +1 (773) 334-9934  

Elk Grove Village, IL, 60007              www.hanoverdisplays.com                          1-540627-2                    

 

DISPLAY   
Display size (w x h):                 23

/4 x 3
/4” / 71 x 19mm 

Display format:                 256 x 64 pixels, multi-line or graphics including sign mimic 
Display technology:                 High resolution amber OLED with automatic screen dimming 
  
 

DATA STORAGE  
Memory capacity:                 8MB 
Dual database capacity: Timed update triggered by programmable real-time clock 
Data loading:     USB storage device via front panel socket 
  
 

COMMUNICATIONS, INPUT/OUTPUT  
Sign communications:                                                              RS485 (standard communications with Hanover signs)    
Secondary communications:                 J1708 (std), RS232, RS485, isolated RS485, IBIS (optional) 
Digital input/output:                 1x digital output 

2x digital inputs 
Piezo sounder: Monophonic multi-note sounder 
 
 

ELECTRICAL  
Operating voltage:                  9-36Vdc 
Typical power consumption:     3.6 watts (0.15A measured at 24V in testing signs mode) 
Electrical protection:                  Reverse polarity and transient 
 
 

OPERATIONAL 
Temperature range (storage):                 0 – 140°F (0-180°F) / -20° to +60°C (-20° to +80°C) 
Humidity:                 95% max 
 
Product guaranteed for 10 years against faulty materials and/or workmanship.  
Buy America compliant – Driver Consoles are all manufactured in the USA.  
Hanover Displays DG3 meet Automotive EMC Directive/ ECE R10 as amended. Certificate N°E11 10R-045763.  
ADA, Equality Act 2010, PSV Accessibility Regulations & Annexe 11 compliant. 
               

MECHANICAL  
Case dimensions (w x h x d):                 41

/8 x 2 x 43
/4” / 105 x 48 x 121mm 

Mounting cut-out dimensions (w x h):                 35
/8 x 13

/4” / 92 x 45mm 
Mounting type:                 Dashboard/panel using DIN clamps or screw fixing 
Approximate weight:                 1.1lbs / 0.5kg 
Driver interface : 4 button function/navigation keypad 
  

http://www.hanoverdisplays.com/


KEYLO & BASE STATION DATA SHEET 

Product code (Keylo): KF001 
Product code (Base station): KFBS001 

 

 

Hanover Displays Ltd             T +44 (0)1273 477 528  
Southerham House, Southerham Lane              sales@hanoverdisplays.com                      Registration No. 1876684 
Lewes, East Sussex BN8 6JN United Kingdom              www.hanoverdisplays.com                             VAT No. GB412494663 

The Keylo has been developed to make the process of transferring destination lists to 
vehicle-based controllers more convenient. It offers the additional advantages that it is 
small, portable and robust and fits easily into the user’s pocket. In addition, no transfer 
cable is required.   
 
In conjunction with its partner Base Station and the HELEN destination list software, 
data can be quickly and easily loaded into the Keylo. The Keylo can then be taken to 
the desired controller(s). Once plugged, the transfer of data to the controller is handled 
automatically. 
 
The Keylo is for use with computer USB ports and self-powered hub ports. 
 
Supported features: 
• Timed updates 
• Container files and profiling using the profile (PF) parameter in the controller 
• Firmware upgrades to the controller 
 

MECHANICAL DATA   
Unit size (Keylo): W34mm x H50mm x D15mm 
Weight (Keylo):                 50g 
Unit size (Base station): W50mm x H30mm x D87mm 
Weight (Base station):                 200g 
Memory size dataflash: 32Mbit (4MByte) 

 
 
 
PC HARDWARE & SOFTWARE COMPATIBILITES  
Computers: PC compatible  
Operating system: Windows 7, 8, 10 
Standard communications: USB compatible, all standards 
HELEN software: Version 3.3 or later 

Please contact Hanover for the latest HELEN software 
 
 
 
CONTROLLER COMPATIBILITIES  
Controllers: ERIC++ controllers 

DERIC+ controllers  
Connection to ERIC++/DERIC+ controller: Via the front panel 9-way connector 

 
 
 
OPERATIONAL DATA  
Temperature range: 0°C to +70°C 
  

 
Disclaimer: Details subject to change.  
 
 
 
                 540022-5 

http://www.hanoverdisplays.com/


Hanover Displays Inc. 

1601 Tonne Road  

Elk Grove Village, IL 60007 

T +1 (773) 334 9934  

www.hanoverdisplays.com 

 

HANOVER DISPLAYS WARRANTY POLICY   
 
HANOVER DISPLAYS warranty obligations are limited to the terms set forth below. 
 

NEW MANUFACTURED PRODUCTS LIMITED WARRANTY: 
 
HANOVER DISPLAYS guarantees that each product is free from defects in material 
and workmanship. 
 
HANOVER DISPLAYS also guarantees the performance of their products for the 
following periods from original ship date from HANOVER DISPLAYS: 
 
Amber LED (on-board & wayside) systems and On-board Next stop signs: 12 years. 
White & Color LED systems: 5 years 
Audio-Visual TFT systems: 2 years  
 
If the product fails to operate as specified and has not been tampered with or abused 
during this warranty period, HANOVER DISPLAYS shall have the option to repair or 
replace any defective part or the product free of charge. Such services by HANOVER 
DISPLAYS shall be the original purchaser’s sole and exclusive remedy. 

 

This warranty does not apply: (a) to damage caused by accident, abuse, misuse, 
misapplication or improper installation (b) to damage caused by conditions outside  
the manufacturer’s specifications including but not limited to vandalism, fire, water, 
temperature, humidity, dust or other perils (c) to damage caused by service  
(Including upgrades) performed by anyone who is not a HANOVER DISPLAYS 
authorized technician (d) to a product or a part that has been modified without the 
written permission of HANOVER DISPLAYS or (e) if any HANOVER DISPLAYS 
serial number has been removed or defaced. 
 
HANOVER DISPLAYS shall not be liable for the cost of removal or installation of 
products nor shall HANOVER DISPLAYS be responsible for transportation costs. 
 
HANOVER DISPLAYS shall not be liable for any special, incidental or consequential 
damages for loss, damage directly or indirectly arising from customer’s use or 
inability to use the equipment either separately or in combination with other 
equipment, or for personal injury or loss or destruction of other property, or from any 
other cause. 
 



 

HANOVER DISPLAYS WARRANTY POLICY (continued) 
 
WARRANTY REPAIRS - A replacement or repaired product assumes the remaining 
warranty of the original product. When a product or part is exchanged, any 
replacement item becomes the original purchaser’s property and the replaced item 
becomes Hanover Displays property. 
 
OBTAINING WARRANTY SERVICE - The original purchaser is responsible for 
returning any defective products to HANOVER DISPLAYS upon obtaining a  
Returned Merchandise Authorization (RMA) number from our Customer Service 
Department. No items will be accepted without an RMA number. Be sure to have the 
serial number of the equipment to hand. 
 
The original purchaser must package the product properly. HANOVER DISPLAYS is 
not responsible for any damage to the product caused during transit or for any 
package lost by the shipping company. 
 
The original purchaser assumes all cost in shipping the defective product to  
HANOVER DISPLAYS and HANOVER DISPLAYS will assume the cost in shipping 
back to the customer.  All replacement/repaired products are shipped UPS  
Ground unless a rush is requested.  The cost of shipping using any other mode other 
than UPS Ground is to be paid by the original purchaser. 
 
Ship to:  Hanover Displays Inc. 
  1601 Tonne Road 
  Elk Grove Village, IL, 60007 
 
NON-WARRANTY REPAIR POLICY: 
 
Non-warranty repairs made by HANOVER DISPLAYS carry a limited repair warranty 
of 90 days on services and replacement parts only.  Defects in repair work or any 
parts replaced will be corrected at no charge if the defect occurs within 90 days from 
shipment from our facility. 
 
FIELD SERVICE: 
 
Field service calls will be made to customer’s facility upon request.  Time, expenses, 
and materials will be charged at standard rates unless other arrangements are made 
in advance.  Field Service is treated as any repair.  All travel must be pre-approved 
and is based upon actual prevailing airfare, hotel/motel rooms and Per Diem rates.   



 

HANOVER DISPLAYS WARRANTY POLICY (continued) 
 
  
NON-HANOVER DISPLAYS EQUIPMENT RECEIVED FOR REPAIR: 
 
Items received for repair that were not manufactured or supplied by HANOVER 
DISPLAYS will be logged in and HANOVER DISPLAYS will require that the customer 
supply us with their shipper number in order to return the item.  
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TECHNICAL DATA SHEET 
 

 

 

Where a smaller height is required and high heat is of utmost importance the 435,445 and 465 Low Profile 
auxiliary heaters deliver maximum BTUs with outstanding CFMs. 

Features: Long Life Motor, 3 Year Warranty, Standard Plug-In on Harness and Filter Option Available  
 

COMPONENT SPECIFICATIONS 

 

ProAir systems are covered by an industry-leading two-year warranty. Complete terms are outlined in our 

Warranty Statement, Consult ProAir for detailed information. 

435 /445  Heater Performance 

Air Flow 

Physical Size 

Weight 

Power Requirement 

313 CFM @ 0 static Pressure 

12 Volts DC  

Draw is 5.0 Amps @ 13.5 Volts 

 

8 Lbs. 435 Heater  9 Lbs. 445 Heater 

 

W 10.25”x H 7.5”x D 9.5” 

 

35,000 Btu/hr 435 Heater and 45,000 Btu/hr 445 Heater Capacity 

 

Warranty 

ProAir 435 / 445 / 465 Low Profile  Heaters 

465 Heater Performance 

Air Flow 

Physical Size 

Weight 

Power Requirement 

640 CFM @ 0 static Pressure 

12 Volts DC  

Draw is 10.0 Amps @ 13.5 Volts 

 

15 Lbs. 

 

W 21”x H 7.5”x D 9.5” 

 

65,000 Btu/hr Heating Capacity 
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NCL1000-2 CENTURY SERIES™



• Fully automatic NHTSA compliant lift, operated by an attendant

• Loading position - either direction

• Interfaces with OEM interlocks

• Lift mounted lights - platform illuminated as it deploys

• Hand control with illuminated functions

• Locking mechanical Inboard Barrier (IB), powder coated yellow for safety and high visibility, 

prevents movement if occupied

• Pump design prevents platform folding when occupied, quiet operation and low current draw

• Durable redesigned baseplate reduces lift weight and allows for quicker and easier service of hose/

wiring

• Easily installed, step-by-step installation instructions, no peripheral hardware required

• Spring-loaded outer barrier that will transition to the fully up position as the platform leaves the 

ground, has durable rubber nose guard and is powder coated yellow for safety and high visibility

• Parallel arms lift with hydraulic cylinders

• Side or rear door application

• Several platform widths and lengths

• Dual handrails for security and convenience

• Bridging feature permits the wheelchair user to board the lift from sidewalks or inclines

• Floor to ground travel is 48”

• Lifting capacity is 1000 lbs

• Integrated back-up pump

• Equipped with an adjustable anti-rattle feature to avoid unpleasant noise in the vehicle during 

transit

• Lift-Tite system stows the lift platform securely while the vehicle is in transit

NCL1000-2 Century Series™  Features



NCL1000IB3451-2

NCL1000IB3454HB-2

NCL1000IB3351-2

NHTSA Compliant  Usable Platform: 34” x 51”

NHTSA Compliant  Usable Platform: 34” x 54”

NHTSA Compliant  Usable Platform: 33” x 51”

For a front-mounted pump assembly, add “F” to the model number 
when ordering (example: NCL1000FIB3351-2).

IB = Inboard Barrier   HB = Handrail Belt   

NCL1000IB3454-2

NCL1000IB3754HB-2

NCL1000IB3451HB-2

NCL1000IB3751HB-2

NHTSA Compliant  Usable Platform: 34” x 54”

NHTSA Compliant  Usable Platform: 37” x 54”

NHTSA Compliant  Usable Platform: 34” x 51”

NHTSA Compliant  Usable Platform: 37” x 51”

General Function: Electrohydraulic, power up/gravity down operation

Operation: Hydraulic pump with two lifting cylinders

Control: hand-held control box

Hydraulic: Pressure Max. 2,495 psi, Fluid is Univis HVI 26, oil reservoir is 
.33 gal

Operating Temperature: 0ºF to 140ºF

Power Supply: 12VDC

Current Consumption: Max. 70A (12V)

UP
DOW

N32819

FOLD
UNFO

LD

32820

Pump Module

(Rear)

Hand-Held

Pendant

Control

Base Plate

Top Parallel Arms (2)

Adjustable Quiet-Ride Stow Blocks (2)

Main Cylinders (2)

Vertical Arm Covers (4)

Opposite Pump Side

Vertical Arm

Handrails (2)

Outer Barrier

Pump Side 

Vertical Arm

Bottom Parallel 

Arms (2)

Platform Lights (2)

Lift-Tite ™

Latches (2)

Unfold Assist Compression Springs (2)

Outer Barrier Latch

Platform Side Plates (2)

Platform

Towers (2)

Threshold

Warning 

Plate

Audible

Threshold

Warning
(not visible)

Visual 

Threshold

Warning

Inner Roll Stop

Saddle (2)

Inner Fold Arm (2)

Outer Fold Arm (2)

NCL1000-2 Century Series™  Models



Lift Model
Number

Clear
Platform

Width

Clear
Platform
Length

Overall
Lift

Height

Max.
Floor to
Ground

Overall
Lift

Width

Min. Clear 
Door 

Opening

Width

Min. Clear 
Door 

Opening
Height

Lift
Weight

lbs

Lifting
Capacity

lbs

A B C D E F GNCL1000-2 Century Series™

All dimensions are for reference only.

H

Threshold
Area

Depth

Rear Pump IB
lift model shown.

Clear Vertical
Passageway is

1.375”
Less Than

DoorOpening
Height

Minimum
Clear Door
Opening
Height

G

Clear
Platform LengthB

Max.
Floor to GroundD

Overall
Lift

Height

C
Clear

Platform
Width

A

E Overall Lift
Width

F Min. Clear Door
Opening Width

H Threshold
Area Depth

NCL1000-2 Century Series™  Dimensions

NCL1000IB3351-2 358 1000 33” 51” 56.25” 48” 46” 42” 57.375” 18”

NCL1000IB3451-2 358 1000 34” 51” 56.25” 48” 47” 43” 57.375” 18”

NCL1000IB3451HB-2 358 1000 34” 51” 61.25” 48” 47” 43” 62.375” 18”

NCL1000IB3454-2 358 1000 34” 54” 59.25” 48” 47” 43” 60.375” 18”

NCL1000IB3454HB-2 358 1000 34” 54” 66.25” 48” 47” 43” 67.375” 18”

NCL1000IB3751HB-2 380 1000 37” 51” 61.25” 48” 50” 46” 62.375” 18”

NCL1000IB3754HB-2 385 1000 37” 54” 66.25” 48” 50” 46” 67.375” 18”



33659KS 
Replacement
Hand-Held

Control

402605KS 

Padding Kit
NCL2 Series

23708A913 

“Full Curtain”
Lift Cover

(NCL917-2)

35295K
Upper Tower Support Kit

Std. Length Ext. Length 
Rear Door Rear Door 

Ford Transit (2015)  400774KS 400773KS 

Ford Transit Template (2015) 400778KS 400778KS 

Sprinter (2014 & up)   401174KS

Sprinter Template (2014 & up)   401177KS

31579KS  
Handrail Restraint
Retractable - 
for 51” Platforms

35533KS  
Handrail Restraint
Retractable - 
for 54” Platforms

35331KS 
Handrail Restraint
Non-Retractable

NCL1000-2 Century Series™  Accessories

NCL1000-2 Century Series™  NHTSA Installation Kits



COMMERCIAL WHEELCHAIR LIFT SPECIFICATIONS - IN COMPLIANCE WITH
United States Department of Transportation Rules and Regulations 49CFR, Part 38.

FROM THE AMERICANS WITH DISABILITIES ACT OF 1990 and NHTSA Rule 403 (2004)
“Provided to make your spec writing easier.”

The wheelchair lift is compliant with Federal Motor Vehicle Safety Standard 403 for platform lift systems for 
motor vehicles.  The lift shall have been tested to a minimum static load of 2400#.  The lift shall have 1000# 
rated lifting capacity.  The base plate shall be a corrugated designed member to provide rigidity to minimize lift 

The power supply shall be a 12 volt electro-hydraulic system operating two single-acting cylinders.  The hydrau-

The operation of the unit shall provide a smooth, jerk-free ride in both up and down directions.  The power 
operation of the hydraulic cylinders shall be of a pull-type design for smooth lifting operation and improved 
synchronous arm movement.  The pivot pins in the trunnion (knuckle) of the pivot arms shall be of stationary 
design.  The hydraulic system shall be regulated by two separate relief valves, one of which is designed to pre-
vent accidental stowing when occupied.

The hand control for lift operation shall be of a one-hand operation design made of durable plastic.  The hand 
control will provide user with illuminated functions.  The hand control cable shall be coiled with quick-change 

A manual back-up system shall be provided to ensure operation of the lift in case of electrical failure.  The back-
up system shall provide a reliable means of manually raising and lowering the lift while occupied.  The back-up 
system shall fold and unfold the platform.  The back-up pump shall be integrated with the hydraulic power pack 

The platform shall be of steel construction and the surface shall be of see-through grating allowing for im-
proved visibility and safer use in inclement weather.  The platform shall have a minimum usable wheelchair 
passageway width of 33 inches and a minimum usable length of 51 inches requiring a 57 inch vertical clear door 
opening.  The sides of the platform shall be a minimum of 2.5 inches high.

The platform shall be automatically folded and unfolded and fully automatic in operation.  The platform shall 
allow both inboard and outboard facing of wheelchair and mobility aid users.  The platform entrance ramp shall 
be extruded aluminum for weight savings, have a rubber leading edge and raised ribs for traction.  The outer 
barrier must not raise if occupied with 25 lbs.  The outer barrier shall be the sole outboard wheelchair retention 
device and shall be interlocked and comply with the FMVSS 403 requirements.  Dual handrails shall be provided 
to add security and convenience.  These handrails shall be 1.25 inch minimum diameter, minimum 30 inches in 
height, minimum of 8 inches in length, and withstand a 100# force in any direction (including vertical) without 
permanent deformation.  The lift must have a fail safe system to prevent stowing if solenoid welds.   The plat-
form shall have “built in” lighting to meet 404 platform lighting requirements with no auxiliary lighting. 

hours, to provide corrosion resistance and a long service life.  BraunAbility Century Series to include but not 
limited to the following model numbers:

 • NCL1000IB3351-2, NCL1000FIB3351-2, NCL1000IB3451-2, NCL1000FIB3451-2, NCL1000IB3451HB-2,   
      NCL1000FIB3451HB-2, NCL1000IB3454-2, NCL1000FIB3454-2, NCL1000IB3454HB-2, NCL1000FIB3454HB-2,      
      NCL1000IB3751HB-2, NCL1000FIB3751HB-2, NCL1000IB3754HB-2, NCL1000FIB3754HB-2

NCL1000-2 Century Series™

© 2018  BraunAbility.  All rights reserved.  All illustrations, descriptions and specifications in this brochure are based on the latest 
product information at the time of publication.  BraunAbility reserves the right to make changes at any time without notice. 

braunability.com             800.THE.LIFT            ISO 9001:2008

631 West 11th Street, Winamac, IN 46996, USA

















































BETTER VALUE - BETTER OPTIONS - BETTER LIGHTING

Founded in 1972
The fastest-growing vehicle lighting manufacturer in the U.S., Optronics 
International attributes its success to delivering better value, better 
options and better lighting to its customers. Optronics International is a 
premier worldwide manufacturer of industrial and commercial vehicle 
safety lighting products. Optronics specializes in interior and exterior 
LED and incandescent lighting for the HD, trailer, RV, marine, and transit 
vehicle markets.

ISO Certified
Optronics is headquartered in Tulsa, Oklahoma, with an ISO/TS 16949:2009 
certified manufacturing facility in Annan District, Tainan, Taiwan, and 
additional manufacturing capabilities in its ISO 9001:2008 certified facility 
in Muskogee, Oklahoma. The company has an ISO 9001:2008 certified 
distribution facility in Goshen, Indiana, as well as distribution through its 
location in Ontario, Canada.

Lifetime LED Warranty
ALL Optronics LED lighting is now covered by a one-diode lifetime 
warranty that replaces the lamp if even one diode fails.

Muskogee, OK Goshen, IN

Tainan City, Taiwan
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MCL66 SERIES 
Sealed LED Surface Mount 
Marker/Clearance Lights

FMVSS P2
MATERIALS Polycarbonate lens and housing
VOLT/AMP 12.8VDC - 0.057A
WT/DIMS .088 lbs. / 4” x .875” x 1.188”
WARRANTY Lifetime LED Warranty

BULK P/N POLYPACK P/N DESCRIPTION QTY
YELLOW

MCL66AB MCL66ABP 6-LED, 12V 20
MCL66APG MCL66APGP 6-LED, 12V, .180 male bullets 20
MCL66A24B MCL66A24BP 6-LED, 12-24V 20
MCL66CAB MCL66CABP 6-LED, 12V, clear lens 20
MCL166AB MCL166ABP 2-LED, 12V with gasket 20

RED

MCL66RB MCL66RBP 6-LED, 12V 20
MCL66RPG MCL66RPGP 6-LED, 12V, .180 male bullets 20
MCL66R24B MCL66R24BP 6-LED, 12-24V 20
MCL66CRB MCL66CRBP 6-LED, 12V, clear lens 20
MCL166RB MCL166RBP 2-LED, 12V with gasket 20

ACCESSORIES

A66GB A66GBP Gasket, black 100
BK66DB BK66DBP Heavy duty armored base, 

die cast metal
50

RETAIL

MCL66AS Yellow 6-LED, 12V, clam 12
MCL66RS Red 6-LED, 12V, clam 12

•	 Select from 6-LED and 2-LED models in amber and red
•	 Sonically sealed, waterproof
•	 Surface mount, mounts on 3” centers
•	 Includes both lead and gound wire
•	 MCL166 series lights include a gasket and wire 

outlet grommet

MCL66AB

MCL66CAB

MCL66CRB

MCL66RB
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LSSTL43 SERIES
4” Round Sealed LED Lights
•	 Sonically sealed, waterproof
•	 Kits include grommet and plug
•	 Mount in any 360 degree position
•	 Available in 12V and 24V models
•	 Available with standard PL-3 or optional 

weathertight connection

FMVSS Red S T I P2; Yellow I6 P
MATERIALS Polycarbonate lens and housing
VOLT/AMP Red: 12.8VDC - .360A Stop/Turn, .030A Tail

Yellow: 12.8VDC - .310A Turn, .046A Parking
WT/DIMS .265 lbs. / 4.313” x 4.313” x 1.938”
WARRANTY Lifetime LED Warranty

BULK P/N POLYPACK P/N DESCRIPTION QTY

RED STOP/TURN/TAIL LIGHT - 10 DIODES

STL43RB STL43RBP PL-3 connection, 12V 10
STL43RKB STL43RKBP Kit with A45GB & A47PB, PL-3, 12V 10
STL43R24B STL43R24BP PL-3 connection, 24V 10
STL43RMB STL43RMBP Weathertight connection, 12V 10
STL53RCB STL53RCBP Clear lens, red diode, PL-3 10

YELLOW PARKING/TURN SIGNAL - 10 DIODES

STL43AB STL43ABP PL-3 connection, 12V 10
STL43A24B STL43A24BP PL-3 connection, 24V 10
STL43AKB STL43AKBP Kit with A45GB & A47PB, PL-3, 12V 10

ACCESSORIES

A45GB A45GBP Grommet 50
A45PB A45PBP Pigtail, 3-wire PL-3 100
A47PB A47PBP Right angle pigtail, 3-wire PL-3 100
A45PMB A45PMBP Weathertight pigtail 100
AL45PWTB AL45PWTBP Weathertight to PL-3 adaptor 50
BK45BB BK45BBP Black steel bracket 10
A45BB A45BBP Black plastic flange 100
A45SB A45SBP Stainless steel mounting flange 20
A45CGB A45CGBP Chrome grommet cover 20

RETAIL

STL43RK 12V kit with A45GB & A47PB, clam 6

STL43RB

STL53RCB

STL43AB

HOLE CUT-OUT: 4.5”
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BULK P/N POLYPACK P/N DESCRIPTION QTY

CLEAR BACK-UP LIGHTS - 10 DIODES

BUL11CB BUL11CBP 12V, two-pin connection 10
BUL11CKB BUL11CKBP 12V kit: BUL11CB, A45GB & A49PB 10
BUL11CMB BUL11CMBP 12V, weathertight connection 10
BUL11CM24B BUL11CM24BP 24V, weathertight connection 10

CLEAR BACK-UP LIGHT WITH REFLEX - 10 DIODES

BUL11CBX BUL11CBXP 12V, two-pin connection 10
ACCESSORIES

A45GB A45GBP Grommet 50
A45CB A45CBP Pigtail, 2-wire 100
A49PB A49PBP Right angle pigtail, 2-wire 100

BUL11 SERIES
4” Round Sealed Clear 
DOT LED Back-Up Lights

•	 Sonically sealed, waterproof
•	 Certified for back-up light function when installed as 

pair in two-lamp system [SAE (2)R]
•	 Available in grommet and flange mount models
•	 Grommet mount version available with standard 2-pin, 

or optional weathertight connection
•	 Grommet mount version available in 12V and 24V

FMVSS (2) R
MATERIALS Polycarbonate lens and housing
VOLT/AMP 12.8VDC - 0.26A
WT/DIMS BUL11CB/CKB: .309 lbs. / 4.313” x 4.313” x 1.625”

BUL11CMB/CM24B: .309 lbs. / 4.313” x 4.313” x 1.625”
BUL11CBX: .353 lbs. / 5.75” x 5.75” x 1.625”

WARRANTY Lifetime LED Warranty

HOLE CUT-OUT: 4.5”

BUL11CB

BUL11CBX

HOLE CUT-OUT: 4.5”
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STL90 SERIES
7” Round LED Transit Lights

•	 Sonically sealed, waterproof
•	 Surface mount light with mounting gasket
•	 Hard wired with separate ground wire
•	 Available in 12V and 12-24V models

FMVSS Red S2 I6 T2 P2 A; Yellow I6 P2 A
MATERIALS Polycarbonate lens and housing
VOLT/AMP Red: 12.8VDC - .243A Stop/Turn, .046A Tail

Yellow: 12.8VDC - .275A Turn, .042A Parking
WT/DIMS .970 lb. / 7” x 7” x 1.438”
WARRANTY Lifetime LED Warranty

BULK P/N POLYPACK P/N DESCRIPTION QTY

RED STOP/TURN/TAIL LIGHT - 31 DIODES

STL90RB STL90RBP Stop/turn/tail light, 12V 5
STL90R24B STL90R24BP Stop/turn/tail light, 12-24V 5

YELLOW TURN SIGNAL - 31 DIODES

STL90AB STL90ABP Parking/turn signal, 12V 5
STL90A24B STL90A24BP Parking/turn signal, 12-24V 5

STL90RB

STL90AB
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3/4” Sealed LED License Light
•	 Sealed, waterproof
•	 Meets SAE J587 when properly mounted using 

brackets listed below
•	 Design includes both lead and ground wire

FMVSS L
MATERIALS Polycarbonate lens and housing
VOLT/AMP 12.8VDC - 0.11A
WT/DIMS .022 lb. / 0.74” x 0.74” x .938”
WARRANTY Lifetime LED Warranty

BULK P/N POLYPACK P/N DESCRIPTION QTY
LICENSE LIGHT - 2 DIODES

LPL12CB LPL12CBP Light with .180 female barrels 20
LPL12CPGB LPL12CPGBP Light with .180 male bullets 20
LPL12CKM2B LPL12CKM2BP Kit: LPL12CPGB, A12B2LPB surface mount 

bracket, A12GLPB grommet
50

LPL12CKMB LPL12CKMBP Kit: LPL12CPGB with A11BLPB bracket 20
LPL12CKF2B LPL12CKF2BP Kit: LPL12CB, A12B2LPB surface mount bracket, 

A12GLPB grommet
50

LPL12CKM5B LPL12CKM5BP Kit: LPL12CPGB, A12B2LPB surface mount 
bracket with gasket, A12GLPB grommet

50

ACCESSORIES

A11BLPB A11BLPBP Black flush mount bracket 50
A11GLPB A11GLPBP Gray flush mount bracket 50
A12B2LPB A12B2LPBP Black vertical mount bracket 50
A12GLPB A12GLPBP Grommet for A12B2LPB 50

LPL12CB

LPL12CKMB

Kit with A12B2LPB 
bracket

A11GLPB

LPL12CB

A12B2LPB
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BULK P/N POLYPACK P/N DESCRIPTION QTY
YELLOW - 16 DIODES

MCL48AB MCL48ABP Light 20
MCL48CAB MCL48CABP Light, clear lens 20
MCL48AKB MCL48AKBP Kit: MCL48AB with A48CB bezel 20

ACCESSORIES

A48CB A48CBP Chrome bezel 50

MCL48 SERIES
LED Intermediate Side Marker Light 
with Supplemental Mid-Ship Turn
•	 Sonically sealed, waterproof
•	 Surface mount, mounts on 4-13/16” centers
•	 Includes both lead and ground wires

BULK P/N POLYPACK P/N DESCRIPTION QTY
YELLOW - 16 DIODES

MCL73AB MCL73ABP Light 20
RED - 16 DIODES

MCL73RB MCL73RBP Light 20
ACCESSORIES

A48CB A48CBP Chrome bezel 50

FMVSS P2 PC
MATERIALS Polycarbonate lens and housing
VOLT/AMP 12.8VDC - .248A
WT/DIMS .221 lbs. / 6” x 2.25” x 1.375”
WARRANTY Lifetime LED Warranty

FMVSS P2
MATERIALS Polycarbonate lens and housing
VOLT/AMP 12.8VDC - Side marker .074A; Turn signal .248A
WT/DIMS .221 lbs. / 6” x 2.25” x 1.375”
WARRANTY Lifetime LED Warranty

MCL73 SERIES
LED Surface Mount
Marker/Clearance Lights

MCL48AB

MCL48CAB

MCL73AB

MCL73RB

•	 Sonically sealed, waterproof
•	 Surface mount, mounts on 4-13/16” centers
•	 Includes both lead and ground wires
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Opti-Brite™ LED Interior
Strip Lights for Surface Mount

•	 Low profile, slimline lights – 
only 1” wide by 5/8” thick

•	 Hard wired design includes 
both lead and ground wires

•	 Select from 9-inch, 16-inch 
and 22-inch strip lights and 
11” and 18” awning lights

•	 Sealed, waterproof

MATERIALS
Polycarbonate lens and housing

VOLT/AMP
ILL70: 12.8VDC - .150A
ILL71: 12.8VDC - .300A
ILL72: 12.8VDC - .480A

WT/DIMS
ILL70: .154 lb. / 9.625” x 1” x .625”
ILL71: .187 lb. / 15.75” x 1” x .625”
ILL72: .210 lb. / 21.875” x 1” x .625”

WARRANTY
Lifetime LED Warranty

BULK P/N POLYPACK P/N DESCRIPTION QTY
9” WHITE LED STRIP LIGHT - 9 DIODES

ILL70CB ILL70CBP Strip light 20/10
ILL70CSB ILL70CSBP Strip light with on/off switch 10

11” WHITE LED AWNING LIGHT - 9 DIODES

ILL70CBAWN ILL70CBAWNP No switch, chrome housing 10
ILL70CBBAWN ILL70CBBAWNP No switch, black housing 10
ILL70CBSBAWN ILL70CBSBAWNP On/off switch, black housing 10
ILL70CCSBAWN ILL70CCSBAWNP On/off switch, chrome housing 10

11” AMBER LED AWNING LIGHT - 9 DIODES

ILL70ABAWN ILL70ABAWNP No switch, chrome housing 10
ILL70ABBAWN ILL70ABBAWNP No switch, black housing 10

Raw lumen output: 189 lm
Effective lumen output: 171 lm

16” WHITE LED STRIP LIGHT - 18 DIODES

ILL71CB ILL71CBP Strip light 20/10
ILL71CSB ILL71CSBP Strip light with on/off switch 10
ILL71CPG ILL71CPGP Strip light, .180 male bullets 10

18” WHITE LED AWNING LIGHT - 18 DIODES

ILL71CBAWN ILL71CBAWNP No switch, chrome housing 10

Raw lumen output: 370 lm
Effective lumen output: 342 lm

22” WHITE LED STRIP LIGHT - 27 DIODES

ILL72CB ILL72CBP Strip light 20/10

Raw lumen output: 567 lm
Effective lumen output: 513 lm

ILL70CB

ILL71CB

ILL72CB

ILL70

ILL71

ILL72

ILL70ABAWN
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Constellation™ LED Bullet Light

BULK P/N POLYPACK P/N DESCRIPTION QTY
BULLET LIGHT - 1 DIODE

ILL30CBB ILL30CBBP Bullet light 25

MATERIALS Plastic housing
VOLT/AMP 12.8VDC - .288A
WT/DIMS .250 lb. / 3.75” x 1.938” x 3.5”
WARRANTY Lifetime LED Warranty

•	 Surface mount fixture; trim ring covers mounting hardware
•	 Ratchet motion design with on/off switch
•	 Lightly frosted lens
•	 Hard wired design includes power and ground wires

ILL31/32/35 SERIES
LED Low Profile Dome Lights

BULK P/N POLYPACK P/N DESCRIPTION QTY
RECESS MOUNT DOME LIGHT - 10 DIODES

ILL31CB ILL31CBP Standard LED 10
ILL35CB - SMD LED 10

SURFACE MOUNT DOME LIGHT - 10 DIODES

ILL32CB ILL32CBP SMD LED 10
ILL32CPG - SMD LED, .180 male bullets 10

MATERIALS Polycarbonate lens, plated steel housing
VOLT/AMP 12.8VDC - .024A
WT/DIMS ILL31/35: .243 lb. / 5.75” x 2.75” x .938”

ILL32: .243 lb. / 5.75” x 2.75” x .75”
WARRANTY Lifetime LED Warranty

•	 Low profile dome lights for semi-recess or surface mount
•	 Durable steel housing and replaceable polycarbonate lens
•	 Hard wired design includes power and ground wires
•	 Select from standard diode or SMD LED models

Raw lumen output:	 70 lm
Effective lumen output:	 53 lm

ILL30CBB

ILL31CB

ILL31/32/35

ILL31/35 - recess mount

ILL32 - surface mount
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UNLESS OTHERWISE SPECIFIED:
ALL PRODUCT CHANGES REQUIRE ENGINEERING APPROVAL.1.

ITEM PART NUMBER DESCRIPTION QTY
1 Q011012 QRT-360 ASSEMBLED WITH PLI 4
2 Q5-1110 BOX OYSTER 13 7/8LX11WX5H WHT 1
3 Q5-1130-1 LINER INNER 11X13.75 FOR KITS 1
4 Q5-1150-QRT360 QRT-360 Installation Manual 1
5 Q5-1160-QRT360 QRT-360 Use and Care Placard 1
6 Q5-1161-QRT360 QRT-360 Use and Care Manual 1
7 Q5-2941 WARRANTY CARD 4"X 6" 1
8 Q5-3211-1A HDW RETCR/SHLDR BELT LAP COMBO 1
9 Q5-3995-B LABEL  4X3 DIRECT THERMAL BL 1
10 Q8-6323 LAP/SHOULDER BELT COMBO 1
11 Q8-6340 EXTENSION FOR L/S COMBO BELT 1
12 QC99360 QRT-360 BOX STICKER 1

REV ECN DESCRIPTION BY VERIFIED DATE
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™

The New Standard 
in Wheelchair Securement and Passenger Safety

Thinking Beyond Safety



Introducing the QRT-3 SERIES Wheelchair and Occupant Securement System:
The first 4-point, heavy duty, fully automatic retractable tie-downs designed, engineered and built to 
perform in wheelchair crash tests under WC19 as well as withstand the higher loads of the WC18 standard.

More impressively, the new QRT-360 meets these increased standards years ahead of their effective date in 2015.

MEETING TOMORROW’S 
STANDARDS, TODAY

As WC19 wheelchairs become 
increasingly popular, the 
countdown has already begun 
for wheelchair tie-downs to 
be compatible. Year-end 2015 
will see the effective date of the 
revised RESNA WC18 standard 
for Wheelchair Tie-downs and 
Occupant Restraint Systems 
(WTORS). 

WC18/WC19 
at a Glance

The most significant implication 
of the revised standard is that 
wheelchair tie-downs must be 
stronger. WC19 covers the design 
and testing of wheelchairs for 
use in passenger transportation, 
and it brings about much needed 
passenger protection as well 
as some challenges for WTORS 
manufacturers. 

These crash tested wheelchairs will 
feature lap belts that are integrally 
mounted onto the wheelchair 
frame, as opposed to relying on 
traditional WTORS equipment 
where the passenger belts are 
mounted separately.  During 
a collision, this new dynamic 
produces higher loading on the 
WTORS as much as 60%. Enter the 
QRT-360, the first retractor to meet 
these new requirements.

Meets the Requirements of WC18
Compatible with WC19 Wheelchairs



Automatic Tightening
Increases Safety

Q’Straint’s industry-leading self-
tensioning system automatically 
tightens the straps to eliminate 
any slack created by small 
wheelchair movements. 
The belts continue to tighten 
during low-g vehicle movements, 
which reduce the potential for 
dangerous excursions in the event 
of a collision.

Automatic Release 
Makes it Easy to Use

Securement is simplified by the 
compact and ergonomically 
designed knob. Thanks to Q’Straint 
auto-release, operators and 
attendants can pull and secure 
the wheelchair hook in one step 
without having to press a release 
button.

Compatible with Most 
Vehicles and Chairs

The QRT-360 offers a shortened 
retractor footprint that allows 
placement flexibility and better 
accommodates large chairs by 
increasing the available space 
in the securement location. 
Like other Q’Straint systems, it’s 
compatible with the widest variety 
of wheelchairs and scooters.

A More Secure 
Connection, Every Time

With Q’Straint J-hook attachments, 
operators can achieve a secure 
attachment on virtually any 
wheelchair. An updated Positive 
Lock Indicator provides the 
operator with clear and certain 
visual confirmation that the 
retractor is locked and the vehicle 
is ready to go. Our patented 
design eliminates the guesswork 
when passenger safety is involved.  
When the indication mark is 
in-line, the attachment is secure. 

AN ALL NEW DESIGN
FROM THE FLOOR UP

SOLUTIONS 
FOR EVERY 

TRANSPORTATION
APPLICATION

Personal 
Mobility 

Para-Transit

School/Pupil 
Transportation

Transit

Motorcoach

Taxi

Stronger than any previous 
retractors, the QRT-360 
utilizes innovative energy 
management designs and 
material technologies to 
deliver the system’s full 
strength for maximum load 
capacity. 

An energy-absorbing steel 
frame, new high strength 58 
mm webbing and fine-adjust 
self tensioning from 25 
high-strength teeth, the 
QRT-360 retractors achieve a 
surrogate wheelchair rating 
that meets the requirements 
of WC18. The geometry of 
the teeth and an innovative 
new locking bar design 
provide perpendicular 
alignment for maximum 
strength. A re-engineered 
Positive Locking Interface 
contributes to the system’s 
ability to secure extremely 
heavy loads.

With many more safety 
features than manual straps 
and significantly lighter and 
more practical than 6-point 
systems, space-efficient 
QRT-360 retractors safely 
secure both the chair and 
occupant in an easy-to-use 
4-point restraint. This not 
only meets the new WC18 
standard for combined 
occupant and chair 
securement, but it eliminates 
the need, cost and additional 
securement time associated 
with having four anchorages 
dedicated to the rear 
securement. 



THE SECUREMENT SYSTEM THAT CHANGED EVERYTHING

Q’Straint America
5553 Ravenswood Road, #110
Ft. Lauderdale, FL 33312
Tel:  800-987-9987
Fax: 954-986-0021
Email: qstraint@qstraint.com

Q’Straint Australia
Tramanco Pty Ltd.
21 Shoebury Street,
Rocklea, Australia, QLD. 4106
Tel:  +61 7 3892 2311
Fax: +61 7 3892 1819
Email: info@tramanco.com.au

Q’Straint Europe
72-76 John Wilson Business Park
Whitstable, Kent, CT5 3QT
United Kingdom  
Tel:  +44 (0)1227 773035
Fax: +44 (0)1227 770035
Email: info@qstraint.co.uk

Q’Straint Canada
18-100 Sheldon Dr.
Cambridge, ON N1R 7S7
Tel: 1-800-987-9987
Email: qstraint@qstraint.com

MKM4821 - QRT3Qstraint.com

The original 4-point wheelchair securement system, QRT-1 Series retractors defined the way passenger safety 
devices are designed and tested.

Solutions for Every Need and Budget
Today, QRT-1 Series retractors provide a full range of options for simple, safe and effective securement of
wheelchairs in Para-Transit vehicles, mini-van, rail, city bus, coach bus, and school bus applications.

QRT Max
is a fully automatic, knobless 

retractor offering innovative features 
that maximize ease of use and ensure 

passenger safety.

QRT Deluxe
is the world-class original 

self-locking and self-tensioning 
retractable system. The Max and 

Deluxe models feature a new 
ergonomic streamlined housing.

QRT Standard
is simple and economical 

semi-automatic retractor system 
appropriate for many applications.

Knobless, One-Handed Operation   No knobs to interfere with wheels and footrests.

Dual Tensioning Knobs   Provides additional tensioning if needed.

Single Tensioning Knob  Provides additional tensioning if needed.

Automatic, Self-Locking   Allows easy, one-handed hook-up.

Self-Tensioning   Retractors automatically take up ‘slack’.

Positive Lock Indicator   Patented feature clearly indicates when fitting is locked in anchorage.

Interchangeable   Eliminates confusion: no right, left, front or rear locations.

Low Profile & Compact   Elimination of mounting bracket allows retractors to fit under most footrests.

Accommodates Larger Wheelchairs   Reduced overall retractor length leaves more room for wheelchairs.

Universal Design   Accommodates virtually all wheelchair designs, including scooters.

Durable   Constructed from hardened steel and coated in zinc for maximum corrosion resistance.

J-Hook   Reduces twisting of belts and ensures proper securement with a quarter turn accommodating virtually all wheelchair designs.

Foot Release Lever  Easy release.

QRT SERIES-1
FEATURES COMPARISON

QRT-1 Series 
Specifications
Compatible Anchorages: 
Slide ‘N Click and L-Track floor 
anchorages, or may be directly 
mounted to vehicle floors, 
seat legs or barriers 

Warranty: 
3 years (QRT Max, QRT Deluxe); 
2 years (QRT Standard)

Testing: 
Crash tested to 30mph/20g 
Impact Test Criteria

Meets or exceeds the following 
standards and regulations:
•   SAE J2249
•   ISO 10542
•   FMVSS 209, 302, 210, 222
•   CMVSS 209
•   CSA Z605
•   ADA

QRT
DELUXE

QRT
MAX

QRT
STANDARD



































COMMERCIAL BUS
Mirror Assemblies

Mirror Mounts & Arms
Integrated Products 

Sun Visors
Continuous & Event Video Recording 

Cameras & Backup Safety Products

Rosco was established in 1907. For over a century, our goals 

have remained the same: We are committed to producing the 

highest quality automotive products and providing the level of 

service our customers have grown to expect.

Today, we supply our products to every nearly every fire 

apparatus and emergency vehicle manufacturer in North 

America. Our products are designed and largely built in the 

USA. Our staff has grown to over 250 people in facilities 

totaling over One hundred thousand square feet.

As we move forward we have set our goals even higher. We 

are now certified to ISO-9001:2008. Our focus on Total Quality 

Management and continuous improvement will keep our 

product quality at levels our customers demand. 

We will strive to improve our customer service through online 

and other electronic resources. We will continue to develop 

newer and better products to serve the ever-changing needs 

of the marketplace of tomorrow.

NEW YORK SINCE 1907 

90-21 144th Place, Jamaica, New York 11435

TEL (800) 227-2095 • FAX (718) 297- 0323

info@roscomirrors.com

www.roscomirrors.com    www.roscovision.com

A  C E N T U R Y  O F  A U T O M O T I V E  V I S I O N  S A F E T Y 

CAT NO. 072916



Cameras Types Include:
•  Rear look down
•  Universal side mount
•  Interior dome
•  License plate
•  Small bullet
•  Brake light

Rosco Vision Systems
Industries & Products
Industries We Serve
Rosco's standard and custom products are engineered and manufactured for these industries:

Product Matrix
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We cover all the safety angles so your vehicle can backup safely. 
Replace a standard rearview mirror with one that displays an LCD 
image as soon as the vehicle is shifted into reverse. Or install a 
Rearview Mirror Backup Camera that delivers an unobstructed 
view of what's behind the vehicle even when it's dark outside. 
Reduce the risks of moving in reverse. Drivers will be able to 
maneuver easily in reverse with one of our backup camera kits. 

Backup Safety Products
Backup Cameras & Monitors

Safety Starts with a Rearview Camera

STSK7965
Complete Camera Kit 

STSC118
Interior Dome Cam

STSC128
Universal
Side Cam

STSC112
License Plate Cam

STSC109B
Rear Look Down or 

Side Mount 

STSM207
7" Color LCD 
w/ Quad Screen Capability

STSM206
5" Color LCD

STSC106
Bullet Cam

STSC160
Sprinter Cam

STSC161
GM/Chevy Express

STSC162
Nissan NV 1500 - 3500

Rosco's line of Integrated Rear 
Light Backup Cameras are made 
for work vans such as the Sprinter, 
GM/Chevy Express and Nissan 
NV 1500-3500 series. Enhance 
safety with these seamless 
backup cameras suited for your 
vehicle and engineered to work 
with most Rosco monitors and 
mirror monitor combos. 

Monitor Options Include:

•  5" LCD
•  7" LCD
•  Single to quad screen
•  Black-lit LCD
•  Ultra bright mirror-monitors

MIRRORS INTEGRATED  PRODUCTS

SUN VISORS CAMERA & VIDEO RECORDING SYSTEMS

STSC149
Ford Transit 

STSC165
Dodge Promaster 

STSC166
Universal Flat Surface 



Backup Safety Products
Backup Cameras & Backup Sensors

STSK5530

STSM230

MOR-Vision Mirror/Monitor Backup Camera Systems

Rosco Vision Systems introduces a revolutionary new backup 
camera system (STSK4530) for small to medium vehicles. 
This new system utilizes an interior rearview mirror (STSM230) 
to display a 4.3” LCD  monitor when the vehicle is in reverse 
operation. This monitor allows the driver to see behind the 
vehicle, and once the vehicle is shifted to all other modes of 
operation a normal mirror view reappears. 

Backup Safety Sensors
A wireless backup sensor kit alerts drivers to unsafe situations behind 
a vehicle. Rosco designs flush mount and under-the-bumper backup 
sensors for a range of applications. Commercial vehicle backup sensors 
give drivers the information they need for safe reversing to loading 
dock alignments.

BSSK1001

STSK6630

Look to Rosco backup sensors for trucks and other hardworking 
vehicles. With sensor kits and backup cameras, we deliver rugged tools 
for smooth driving.

This STSM230 mirror-monitor is also compatible with the brake 
light backup cameras (See STSC160, STSC161, STSC162, 
STSC149, STSC165, STSC166 on page 11) for the Sprinter, 
GM/Chevy Express and Nissan NV 1500-3500 work trucks. The 
MOR-Vision series also includes our STSK5530 kit, STSK6630 
kit, and STSK1030 kit for small and large buses. Buses 
equipped with MOR-Vision have options for multiple cameras 
and automatic monitor view changes based on operational 
conditions of the bus. CAP1034

815U/SHELL
815/4

815D/1

815/1

815D/4

AccuStyle® 815 Series

•  Lightweight.
•  Certified by OEM’s to meet FMVSS-111 requirements.
•  Same model can be mounted as upright, overhang or two point mount.
•  Reduces inventory of replacement parts.
•  Aerodynamic, wind tunnel tested profile has lower drag coefficient for increased fuel economy.
•  Used on all commercial bus types including cutaway, conventional and transit style.
•  Available heated, motorized, embedded or external turn signal LED's, chrome.
•  Each motorized mirror lens is four way adjustable.
•  Hidden wire and connectors.
•  Full height rear entry cap allows for simple installation and ease of maintenance including access to wires 
    and harnesses.

Features and Benefits

AccuStyle® 815 Series 8” x 15” Dual Mirrors

* For Heated Add “H” to the End of All Part Numbers 

Smooth 
Aerodynamic 
Shape

Heavy Duty Spine 
Structure

PART NO. DESCRIPTION

815 8” x 15” dual mirror, two point mount, motorized, 12 volt

815OG 8” x 15” dual mirror, overhang mount, motorized, 12 volt

815SLU  OR  815SRU 8” x 15” dual mirror, upright mount, motorized, 12 volt with L or R signal lens LEDs

815SLEU  OR  815SREU 8” x 15” dual mirror, upright mount, motorized, 12 volt with exterior L or R signal LEDs

815U 8” x 15” dual mirror, upright mount, motorized, 12 volt

M815 8” x 15” dual mirror, two point mount, hand adjustable

M815OG 8” x 15” dual mirror, overhang mount, hand adjustable

M815U 8” x 15” dual mirror, upright, hand adjustable

CAP1056

Rearview Camera and LED Options 
External Signal LED Detail

Rear Looking Camera

Add Rosco LED Side Marker 
Lights for Omni-Directional 
Vehicle Alerts to Other Drivers 
and Pedestrians.

Add Rosco blind spot/wide angle viewing cameras to help driver visibility. The 
industry's only integrated mirror camera that adjusts positions with the convex 
mirror lens adjustment (both manual and remote control).

AccuStyle® 

Upright 
with Rear 
Looking 
Camera 
& LED

10 3

Rearview Mirrors 
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Fleet Safety Management
Continuous HD Video & Event Recording

KEY FEATURES 

Rosco’s Dual-Vision XC4  has the capacity to identify unsafe 
driving behavior through its ability to continuously record video 
and provide instant driver feedback when an event occurs.

•  HD Quality Video Recording.
•  720p Forward View Camera, 960H Interior Camera.
•  Optional 960H Auxiliary Cameras For a Total of Four Views.
•  One-Piece Locking Mounting Bracket Protects SD Card.
•  Compatible with Current and Future High-Capacity 
    SD Memory Cards.

Fleet to remove 
secured SD card 
from recorder and 
view/save video. 

Fleet to have Wi-Fi 
upload of events and/or 
continuous video upon 
vehicle return to base.

Fleet to receive real 
time video clip or 
.jpg photo data via 
cellular transmission. 

DATA RETRIEVAL OPTIONS  

Maximize your data’s potential with the 
DV-Pro®5 Fleet Database Management System. 
This software was developed specifically for 
organizing information captured by 
Dual-Vision XC4 recording device. DV-Pro®5 
makes it fast and easy to view or transfer 
recorded data, locate specific events on footage, 
archive or discard content, and compile reports 
or email files. DV-Pro® 5 driver tools give greater 
control of information generated by high capacity 
Dual-Vision XC4 recorders. You can conduct 
searches based on detailed criteria and quickly 
make note of key events such as  
speed overages. 

DV-PRO® 5 ADVANCED DATA MANAGEMENT SOFTWARE 

®
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•  3,000+ hours of Recording Time per High-Capacity SD Card.
•  Built-in Infrared LED’s for Excellent Night Interior View.
•  Includes DV-Pro® 5 Software.
•  Includes Database Management and Alert Notification.
•  Optional Auto Download System – Highest Wi-Fi Speeds.
•  Optional 4G Cellular Compatibility For Live Tracking and 
    Video Streaming.

Four Camera Quad Screen View 

Combo & Interior Mirrors
Rearview & Crossview Assemblies

AccuStyle® Rearview & Eye-Max® LP Crossview 
Combination Assembly

Interior Mirrors

Combination Assemblies

530

630

PART NO. DESCRIPTION

530 6" x 16" interior mirror, safety glass

630 6" x 30" interior mirror, safety glass

416 4" x 16" interior mirror, safety glass

609D 6" x 9" entrance door convex mirror

609DRYL 6" x 9" entrance door convex mirror w/ 616INT/BKT

616DRYL 7" x 16" entrance door  convex mirror w/ 616INT/BKT

355N/355S/355V 6" round flat mirror w/ mounting bracket

362R 12" round convex mirror w/ ball stud mount

601D 6" round convex mirror w/ center ball stud

710 7" x 10" convex mirror 

•  All models manufactured with safety glass.
•  Padded edges meet federal and state requirements for safety. 
•  Available with non-glare glass.
•  Many come complete with mounting brackets.
•  Powder coated for durability.
•  Available in various sizes and mounting configurations.

609DRYL

G616INT/BKT

More than one Rosco fender mounted mirror can benefit from the uniquely 
stable E-Z Bracket® HD mounting base. The "Combo" fender mounted 
mirror design allows both Rearview and Front Crossview Mirrors to 
efficiently install on a common point, thus minimizing holes in the vehicle 
and maximizing ease of installation, and performance.

Ford Transit Rearview Mirror

P/N: DV440

The new Rosco Ford Transit Rearview Mirror assembly features 
our aerodynamic AccuStyle® mirror with a jog down arm. Due to 
the short, sloped hood, a conventional passenger side fender 
mounted mirror system is not feasible. Rosco has engineered a 
(custom) solution utilizing the spacer window between the entry 
door and front quarter panel for mirror viewing. Windshield 
mirror viewing options are also available. With a larger viewing 
surface than the OEM mirror head, the AccuStyle® covers more 
area around the vehicle to increase safety for the driver and 
pedestrians around the vehicle.
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M O B I L E Y E® 

SHIELD +
Our Solution For Pedestrian and Cyclist Safety  

In addition to all the benefits of the original 
Mobileye® Collision Avoidance System, this 
unique, smart vision multi-sensor system provides 
drivers with alerts when pedestrians and cyclists 
are in the danger zones on the side of the bus. The 
addition of the pedestrian and cycle side-sensing 
makes the driver aware of pedestrians and cyclists 
in the bus path, before an incident occurs, giving 
the driver time to react and take corrective action. 
These alerts can help save lives and improve your 
organization’s safety record.

The Mobileye® Shield+ System is the latest technological advancement for preventing collisions between vehicles and 
vulnerable road users (VRUs) including pedestrians and cyclists. VRUs often are not seen by the bus operator due to large 
blind spots around the bus, especially when making turns on busy city streets. Bus operating conditions on congested, 
urban streets demand the highest level of awareness by the vehicle operator. Shield+ increases awareness and safety for 
the driver and VRUs around the bus to prevent collisions. 

(2) Exterior Camera Housings 
With Smart Sensor Cameras 

(3) Driver Alert Displays (2) Windshield Mounted 
Smart Sensor Cameras 

Interior Components  Exterior Components  

Reduce Pedestrian Collisions, Save Lives . . . 

Breakaway Arm Assemblies
Swivel & Spring-Break® Detent

Spring-Break® Detent
This line of mounting arms has a unique Spring Loaded Detent mechanism that dampens vibration and keeps the arm locked 
in position. Heavy-duty cast aluminum mount and swivel provide long lasting reliability and unequaled stability. 
Tubular construction keeps things economical. Totally maintenance free and offered for Ford, GM, Freightliner and Navistar 
cutaway buses. 

Hidden Internal Spring 
Detent Mechanism

Multiple Custom Groove 
Locations for Variable 
Detent Angles

Spring-Break® Detent Detail

Non-Detent Swivel Arm Assembly 
•  Rosco's Non-Detent Swivel Arm Assembly is the industry standard. 
   It's unique sandwich design provides unparalleled mirror assembly 
   adjustment while being powerful enough to hold positions at 
   highway speeds. 

•  With infinite adjustability, the vehicle operator can locate the mirror arm 
    and head to an optimal location for each distinctive driver
    eye-point location. 

Non-Detent Swivel Arm Assembly

Unique Hinge Design Allows for 
Wide Range of Swinging Motion 
Allowing Drivers to Adjust the 
Position of Arms as Well as Mirrors 
to Find the Optimal View From the 
Driver's Seat.  

Optional Stainless Steel 
Finish Available

Variety of Mounting Bases and 
Hole Configurations

Tubular 
Construction 
for Strength, 
Custom Length 
and Hidden 
Wiring

www.roscoca.com 



Switches & Harnesses
Control Switches & Wire Harnessing

Features and Benefits

PART NO. DESCRIPTION

SW-3 Remote mirror control switch, 12V, 1.4" diameter, 12" harness

SW-5 Mirror heater momentary switch, 1" x 0.5"

SW-5-HT Mirror heater momentary switch, with 10 minute heater timer relay and shut off

HAR5004 2X SW-3 round remote switches & 1X SW5-HT heater remote with timer

HAR5007 2X SW-3 remote switches & 1X SW-5HT heater switch with timer, 10-pin for LED

HAR5012
Switch Plate Assembly, 2 remote switches and 1 momentary heater switch w/ 10 minute heater timer relay, 
w/ 10 pin connectors for LED turn signal

HAR5013 Switch Plate Assembly, 2 remote switches & 1 momentary heater switch w/ 10 minute heater timer relay

•  A variety of switches, including heater controls and timers, are available to suit all requirements. Wire harnesses are 
    available from stock or in custom lengths, with many different standard and weatherproof connectors. 
•  A variety of mirror control switches in various sizes to suit every need. 
•  Heater control switches available in four types with optional heater timer and shut off. 

PART NO. DESCRIPTION

HAR5020 Switch Pod w/ toggle heater switch, red illuminated and 2 remote switches

HAR5024 Switch Pod w/ toggle heater switch, red illuminated

HAR5029 Switch Pod w/ momentary heater switch (green), timer, 2 remote switches

HAR5032
Switch Pod w/ momentary heater switch (green), timer, 2 remote switches, 10 pin 
connectors for LED mirror turn signal

HAR5012 (H/R/LED) or HAR5013 (H/R)

PART NO. DESCRIPTION

SWI1010
Integrated membrane switch w/ heater timer for remote and heated, vertical 
configuration, illuminated

SWI1011
Integrated membrane switch w/ heater timer for remote and heated, horizontal 
configuration, illuminated

SWI1013
Integrated membrane switch w/ heater timer for remote / LED and heated / remote / 
LED, vertical configuration, illuminated

SWI1014
Integrated membrane switch w/ heater timer for remote / LED and heated / remote / 
LED, horizontal configuration, illuminated

Integrated Membrane Switches

HAR5020

Integrated Membrane switch

Ford E-Series Driver Door Mounted Switches

SWI2005
Momentary 
Switch

SWI3003
Toggle
Switch
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•  Simple and fast Installation: Rosco’s patented E-Z Bracket® System makes installation of a Type “A” bus mirror system 
    easier than ever before. (Patent No. 7,055,973). The under-the-fender mount utilizes existing fender mounting bolts to secure 
    the mount below the hood. 
    •  Rosco’s unique ferrule system transfers the strength of the inner heavy-gauge fender wall to the exterior of the vehicle.
    •  Installation is completed with two holes instead of as many as twelve.
    •  Eliminates the large arms and braces commonly used on passenger side mirror. 
•  Massive cast aluminum mounting base provides a stable mount for vibration resistance and durability.
•  Low-profile construction is aerodynamic and aesthetically appealing.
•  Contoured profile matches the fender perfectly for a solid mount that looks great on the vehicle. 
•  Available for both Ford and GM vehicles.
•  Vibration reduction / dual wall tube.
•  For Ford E-Series, HD Bracket  w/ nose extension.

Dual-Wall Tubing

Improving Safety & Efficiency
Stronger Arms and More Mirror Options

Dual-Wall Tube Detail

Optional Stainless Steel 
Finish Available

Fender Mounted E-Z Bracket® 
with Dual-Wall Tubing for 
Extra Stability 

Inner Wall

Outer Wall

Dual-Wall Arms have the added strength where it 
is needed most at the mounting location, but the 
benefit of thinner wall, light weight performance 
through the majority of the arm. When coupling all 
three of Rosco’s fender mount weapons… the 
Dual-Wall Arm, the E-Z Bracket® HD, and the 
AccuStyle® lightweight mirror head, the Rosco Mirror 
“System” has never been stronger in overcoming the 
many challenges of light weight fenders. 

E-Z Bracket ®

Features and Benefits

E-Z Bracket®
Fender

HD Bracket

HD E-Z Bracket® Model

Heavy Duty Fender Mount

Cast Aluminum 
Mounting Base

HD E-Z Bracket® Installation
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Shield Rigid Seat
Standard features:
• Designed and tested to comply with all applicable 

FMVSS requirements including 202A headrest standard
Taller and wider headrest with decreased backset
“Cushier” headrest for dynamic impact headrest absorption

• Automotive grade 4-spring seat flex-o-later for even load
support and long life

• J-clip upholstery fastening for quick change out with no
special tools

• High quality molded polyurethane seat and back cushions 
• Universal mounting holes to fit Freedman Seating

pedestals and most aftermarket bases
Rigid Seat optional features:
• Flip arms: US Arm, AMA 

upholstered or wide upholstered
• Mesh map pocket
• Vertical stitching
• Wide array of fabrics and vinyls

Shield Recliner and Sport Seats
Standard features:
• Designed and tested to comply with all applicable 

FMVSS requirements including 202A headrest standard
Taller and wider headrest with decreased backset
“Cushier” headrest for dynamic impact headrest absorption

• Mesh map pocket
• Automotive grade 4-spring seat flex-o-later for even

load support and long life
• J-clip upholstery fastening for quick change out with no

special tools
• High quality molded polyurethane seat and back cushions 
Recliner Seat additional standard features:
• 4-position adjustable lumbar-LH lever (RH lever on copilot)
• RH Shield arm
• Heavy duty recliner mechanism 
• Mounting brackets to fit Ford E-Series and Chevy 

cutaway seat delete bases 
Recliner Seat optional features:
• Vertical stitching (not for Sport)
• Wide array of fabrics and vinyls
• FTA foam
• S3 Bio Cushions
• Universal mounting kit to fit Freedman Seating pedestals 

and aftermarket bases 
• Fore/Aft slide tracks (not for Ford or Chevy seats), required 

for universal mounting
Sport Seat additional standard features:
• Infinitely adjustable 4-way lumbar (up/down and in/out)
• RH LeMans arm

We are constantly updating and improving our seats; therefore we reserve 
the right to change or modify specifications or materials without notice. 
All Freedman Seating Company seats meet or exceed FMVS standards.

DELIVERY TRUCK BUS VAN MARINE SPECIALTY

FFRREEEEDDMMAANN SSHHIIEELLDD DDRRIIVVEERR SSEEAATTSS

MARKETS

• 4-position adjustable 
lumbar support

• S3 Bio Cushions
• Fore/Aft slide tracks

Not Just Seats
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4545 W. Augusta Blvd., Chicago, IL 60651
(773)524-2440  (800)443-4540  Fax (773)252-7450

WWW.FREEDMANSEATING.COM
e-mail: sales@freedmanseat.com
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Energy Absorbing Bumpers 
for Today’s Mid Size and  

Heavy Duty Buses 

SMI Energy Absorbing Bumpers are made with an ultra, high strength 
“pultruded” back up structure. Corrosion resistant material ensures long 

life, even when subjected to harsh weather conditions and road salt. 
Our energy absorbing bumper is interchangeable for the,  

left or right side.  Designed  with fewer parts and less weight for  
Improved performance and quick installation. 

 
Two Piece Construction  
Reduces Inventory Requirements and Cost 
Lower Weight—Higher Fuel Efficiency 
Durable Outer Skin Resist Tearing 
Long Life Corrosion Resistance 
Sleek, Modern Appearance 
Range of Widths from 80” to 102” 

Pretoria Transit Interiors 
1975 Joe B. Jackson Pkwy 
Murfreesboro, TN 37127 
Phone: 615 867-8515 
www.pretoriausa.com 
www.smiglobal.net 

ISO 9001:2008 
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C. Chad Seals

1-800-533-1006 Ext.352

(434) 821-4456

chad@sonnymerryman.com
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On Freedman brochures

Mobile PA is powered by radio and uses only a mic and plug.

The farebox provision will be compliant with specifications.

Radio prep will be conduit with pull wires and ground as specified to include access.
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Chad Seals, Commerical Sales
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Features
>	 Lens with UV inhibitor prevents sun fade

>	 Rated to last 20,000+ hours

>	 Advanced circuitry designed tolerate high vibration applications

	                     
	 FLASH PATTERNS	 2 flash patterns - double or quad (user selectable)

	 TECHNOLOGY 	 Xenon Helix Strobe Tube

	 INPUT VOLTAGE	 10-30 Vdc

	 CURRENT DRAW	 10 Watts: 1 Amp @ 12 Vdc, 0.5 Amps @ 24 Vdc or 20 Watts: 2 Amps @ 12 Vdc,  

		  1 Amp @ 24 Vdc

	 OPERATING TEMPERATURE	 -40° C to 50° C

	 DIMENSIONS	 4” Dome with base: 4.75” (12 cm) H 

		  6” Dome with base: 6.7” (17 cm) H x 6.3” (16 cm) base diameter

	 MOUNTING	 Permanent or Magnetic mount (polycarbonate lens and black base)

	 CERTIFICATIONS 	 SAE J 1318 Class 2 certified

	 WARRANTY	 Two-year (strobe tube, one-year)

TECHNICAL SPECIFICATIONS
BEA

C
O

N
S

accessories Branch Guard and Dust Cover (Beacon not included) 

Dust Cover	
6” Height  #E36ØDC6

 
 

Branch Guards (6” shown) 	
4” Height  #PESB41BG4

6” Height  #PESB41BG6 
 

BEACONS
3000 Series Strobe

	 Watt Options: 	 1Ø = 10 Watt or 2Ø = 20 Watt

	 Flash: 	 7 = Double and Quad (included in product number)

	 Height Options:	 L = Low, 4” Dome or H = High, 6” Dome

	 Mounting Options: 	 C = Flat/Pipe or M = Magnetic

	 LED Color/Dome Color Options: 	        A = Amber LEDs/Amber Lens             C = White LEDs/Clear Lens

REPLACE (x) AND (xx) IN ORDER NUMBER FOR PERSONALIZED SELECTIONS

Product Number: 3 (xx)7(x)(x)(x)



 

 

 
U.S. Department     
Of Transportation    
Federal Transit  
Administration 
 
 

November 9, 2016 

 

Donall Hasty 

Starcraft Bus/StarTrans Bus 

DBE Liaison Officer 

2367 Century Drive 

Goshen, IN 46525 

 
Re:  TVM DBE Goal Concurrence/Certification Letter – Fiscal Year 2017 

 

Dear Mr. Hasty: 

 

This letter is to inform you that the Federal Transit Administration’s (FTA) Office of Civil 

Rights has received Starcraft/StarTrans Bus’ Disadvantaged Business Enterprise (DBE) goal and 

methodology for FY 2017 for the period of October 1, 2016–September 30, 2017. This goal 

submission is required by the U.S. Department of Transportation’s DBE regulations at 49 CFR Part 

26 and must be implemented in good faith. 

 

We have reviewed your FY 2017 DBE goal and determined that it is compliant with DOT’s DBE 

regulations. You are eligible to bid on FTA-funded transit contracts. This letter or a copy of the TVM 

listing on FTA’s website may be used to demonstrate your compliance with DBE requirements when 

bidding on federally funded vehicle procurements. 

 

FTA reserves the right to remove/suspend this concurrence if your DBE program or FY 2017 DBE 

goal is not implemented in good faith. In accordance with this good faith requirement, you must 

submit your DBE Uniform Report to FTA by December 1, 2016. This report should reflect all FTA-

funded contracting activity for the second period of FY 2016 (i.e., from April 1 to September 30).  

 

Please also be mindful that your FY 2018 DBE goal methodology must be submitted to FTA by 

August 1, 2017. Any updates to the program plan must be submitted to FTA as they occur. Thank 

you for your cooperation. If you have any questions regarding this approval, please contact the FTA 

DBE Team via e-mail at FTATVMSubmissions@dot.gov.  

 

Sincerely, 

 

 

 

 

John Day 

Program Manager for Policy and Technical Assistance 

Office of Civil Rights  
 

Headquarters  East Building, 5
th
 Floor – TCR 

1200 New Jersey Avenue, SE 
Washington, DC 20590 
 

 



STARTRANS BUS WARRANTY
NOTICE
Please return the warranty registration card to register the warranty with STARTRANS BUS so that STARTRANS BUS may record your 
rights under this limited warranty and to assure prompt assistance. Your dealer will provide the warranty card for you to sign. If you do not 
remember signing a STARTRANS BUS warranty card at the time of delivery, please contact your dealer.

1. Who Warrants the product
The product, as described and limited here, is warranted by the manufacturer and installer of the body: STARTRANS BUS, Division 
of Forest River, Inc., hereinafter referred to as STARTRANS BUS, 2408 Century Drive, Goshen, IN; an Indiana Corporation; and is 
administered by the STARTRANS BUS Customer Service Dept., Goshen, Indiana 46528.

2. Who Is Covered
STARTRANS BUS, the warrantor, extends this limited warranty to the original owner of the vehicle during the WARRANTY PERIOD.

3. What Is Covered
STARTRANS BUS, your warrantor, extends the following limited warranty to you, which limited warranty covers your conversion only as 
to material defects in all materials and workmanship supplied by or performed by STARTRANS BUS.

4. Warranty Period
The STARTRANS BUS limited warranty is for a period of one (1) year from the date of first delivery or 12,000 miles, whichever occurs 
first, except for other coverages listed under “Other Warranties that may Apply” and items listed under “Exclusions and Limitations” 
and “Limits of the Warranty.”

5. Extended Warranty on Structural Items
Warrantor warrants to the original purchaser for a period of five (5) years from the date of first delivery or 75,000 miles, whichever comes
first, that this produce shall be free of SUBSTANTIAL DEFECTS arising out of or relating to the structural portion of the product. THIS
STRUCTURAL WARRANTY IS INTENDED TO COVER ONLY THE PERFORMANCE OF THE STEEL CAGE STRUCTURE OF THE
BUS BODY.
Custom paint and/or tape application, if performed by STARTRANS BUS, is warranted to be free of substantial defects in workmanship
and materials provided by STARTRANS BUS for one (1) year (12 months) from date of original purchase.

6. Other Warranties That May Apply
STARTRANS BUS does not warrant the base vehicle itself. The vehicle engine, chassis, drive train, suspension system, battery, and 
other chassis components are covered by a separate warranty offered by the manufacturer of the vehicle and administered by the 
manufacturer’s authorized dealers. The tire manufacturer separately warrants tires. Examples of other manufacturer warranties, which 
may include the following, but not limited to:
• Electrical Components
• Air Conditioning and Heater(s)
• Wheelchair Restraints and Wheelchair Lifts 
For a complete list of items and their respective warrantor, please contact STARTRANS BUS Customer Service Department. 

7. Owner’s Responsibility
Proper maintenance and cleaning of the exterior and interior of the vehicle is the responsibility of the owner. See the owner’s 
manual for proper care instructions. Defects or damage as a result of improper care or maintenance are not covered by the warranty.

8. Exclusions and Limitations
Damage caused by abuse, misuse, neglect, failure to observe reasonable and required maintenance practices, acid rain, accidents, 
natural disasters, acts of war and normal wear and tear and facing of fabrics, carpeting and/or fiberglass are not covered. Light bulbs and 
fuses are not covered.
Damage or deterioration to the physical appearance of the unit if such damage is the result of normal use, wear and tear, or exposure to 
the elements.
Damages that may occur to the chassis, frame, other parts or components that occur due to overloading will not be covered and may 
invalidate portions of the STARTRANS BUS warranty.
Cosmetic or surface corrosion resulting from stone chips or scratches in paint are not covered.
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STARTRANS BUS does not cover accessories covered by their own manufacturer’s warranties. Those items listed in paragraph 6 above 
are not covered or warranted by STARTRANS BUS.
Replacement parts provided under terms of the warranty will whenever possible, match original equipment. When necessary, 
STARTRANS BUS will substitute parts of comparable function and value. Defective items may be replaced with new, remanufactured, 
reconditioned or repaired components.
Modifications, alterations or repairs performed by unauthorized personnel may invalidate portions of the STARTRANS BUS warranty. 
In addition, USING THIS VEHICLE TO TOW ANOTHER VEHICLE IS PROHIBITED AND MAY VOID WARRANTY. Contact STARTRANS 
BUS Customer Service before you make any changes.

9. Recovery Limitations
NO PERSON SHALL BE ENTITLED TO RECOVER FROM WARRANTOR FOR ANY CONSEQUENTIAL OR INCIDENTAL DAMAGES 
ARISING OUT OF OR RELATING TO ANY DEFECT IN THE PRODUCT. These limitations include, but are not limited to, loss of time; 
loss of use; loss of revenues, salaries or commissions; towing charges; bus fares; car rentals; gasoline expenses; telephone charges; 
inconvenience or other incidental damages. 

10. How to get warranty service
To obtain warranty service, contact or visit the dealership where you originally purchased your vehicle or another warranty service 
facility designated by STARTRANS BUS. Have the dealership contact STARTRANS BUS Customer Service Department for authorization 
to have a warranty claim submitted. If you or your dealer has moved, or if your dealer is no longer in business, contact STARTRANS BUS 
Customer Service Department (see address and telephone numbers below) for the name of a STARTRANS BUS dealer nearest you. 
Your claim must be made within 30 days of the discovery of the defect. Based on the determination of STARTRANS BUS, and subject to 
the terms of the warranty, the warranty repair work will be authorized by STARTRANS BUS.
All warranty claims must be reported within the warranty period. Warranty personnel must authorize all warranty service prior to perfor-
mance. Warranty service may be reported directly to the warrantor or to one of their authorized dealers. If warranty personnel approve 
warranty service, you must leave the unit at the appropriate warranty service location for a sufficient time to perform service. 

11. Who Performs Warranty Service
The best place to obtain warranty service is at the dealership where you originally purchased your bus. If the dealership cannot 
perform the service work, they should call STARTRANS BUS Customer Service Department for assistance (see number below). If you are 
unable to visit your original dealer, contact STARTRANS BUS Customer Service Department (address below) for the name and location 
of a STARTRANS BUS dealer near you.

12. Dispute Resolution
Should you be unable to resolve a disagreement with your dealer regarding your right to pursue warranty coverage for a needed 
repair, contact the STARTRANS BUS Customer Service Department (see address below). If a dispute about warranty service arises 
between STARTRANS BUS and you, the owner, the disagreement will be resolved in accordance with the customary procedures of the 
American Arbitration Association relating to commercial transactions, or the dispute will be submitted to a panel of three (3) arbitrators for 
decision. The panel will be made up of one member appointed by STARTRANS BUS, one member appointed by the complainant/owner, 
and one member from the arbitrators group mentioned above. Any and all legal remedies shall be available to the owner after pursuing this 
informal dispute resolution if a ruling is entered against STARTRANS BUS and STARTRANS BUS fails to abide by the ruling. 
The expenses of arbitration will be paid by the party against whom the arbitrator(s) rule.

13. Limits Of Warranty
This written statement of limited warranty represents the entire warranty authorized and offered by STARTRANS BUS. There are no 
warranties or representations beyond those expressed in this written document. Any dealership, salesperson or agent cannot amend 
it. It expressly limits all warranties, including, but not limited to, by way of specification, both express and implied warranties, including 
warranties or merchantability and fitness for a particular purpose along with all other liabilities or obligations of STARTRANS BUS. 

FEDERAL COMPLIANCE
THE TERMS OF THE WARRANTOR’S UNDERTAKING EXPRESSED IN THIS LIMITED WARRANTY ARE DRAFTED TO COMPLY 
WITH THE MAGNUSEN MOSS WARRANTY LEGISLATION, P.L. 93-637 OF 1974, AND OTHER APPLICABLE LAW.  ANY WARRANTY 
PROVISIONS PROMULGATED BY THE FEDERAL TRADE COMMISSION PURSUANT TO RULES OR ANY OTHER LAW RELATIVE 
THERETO ARE EXPRESSLY INCORPORATED HEREIN. TO THE EXTENT ANY PROVISIONS OF THIS LIMITED WARRANTY ARE 
INCONSISTENT WITH STATE LAWS, ONLY THOSE PARTS INCONSISTENT ARE VOID.
STARTRANS BUS
Division of Forest River, Inc.
CUSTOMER SERVICE DEPT.
2408 Century Drive
Goshen, IN 46528
Phone: 877.258.1391
Fax: 574.970.6815 
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BODY CONSTRUCTION SPECIFICATION 
 

The following information is submitted for all Startrans Bus products as supporting documentation of the 
structural soundness and impact resistance of the bodies manufactured.  All vehicles are built using 
virtually the same materials with some minor differences in the height and width of cross members due to 
entry floor heights and/or body width variations. 
 
A representative set of construction prints provided by engineering supplements this verbal accounting of 
our materials and assembly specifications. 
 
If, in the reviewing of these written technical specifications and engineering frame prints submitted any 
questions arise, please contact us immediately for any clarification or help in interpretation and 
understanding. 
 
 
 
3.0 Body Construction – General Frame Construction 

 
Manufactured from corrosion-resistant aluminized steel, the floor, roof, side walls, rear wall, driver 
halo assembly and entry door assembly are wire welded (MIG) together to form an integral steel 
frame cage, then mounted with specified hardware to the rubber body mount points (pucks) supplied 
by the chassis manufacturer.  Once joined to the chassis, the bus finishing process begins. 
 
 
3.0.1 Floor frame construction and assembly –  

 
3.0.1.1 Cross Members -- The floor cross members form the base structural support for the 

rest of the frame components.  Our cross members are constructed of 14 gauge 
aluminized steel, formed to a capital “C” shape. Cross members over the fuel tank 
are made to provide the clearance needed to conform to FMVSS301, and include 
formed internal reinforcements welded in place for additional strength. All 
additional longitudinal and latitudinal structure is flush welded in place to form a 
one piece floor upon completion. 

3.0.1.2  Steel “Hat Posts” – 1”x1”x4” run the length of the floor between cross members 
and are welded into place.  This extremely strong form is used to weld our HSLA 
steel seat track in place.  

3.0.1.3 Steel C Channel – 1”x1.5” C channel is welded in between cross members the full 
length of the floor in 5 places.  Coupled with the Hat Posts this provides a one-piece 
strong “ladder” type frame for the flooring. 

3.0.1.4 Seat Track – 12 gauge roll formed high strength/low alloy steel is wire welded in 
place for seat mounting down each side of the bus, with lengths predicated on the 
floor plan chosen.  This is yet another stiffener in our extensive construction process. 
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3.0.1.5 Wheel Wells -- Constructed of 14 gauge steel, wheel wells are also welded in during 
the floor construction process.  All seams in the wheel well are welded to create a 
one piece water resistant wheel housing structure.  The wheel wells also provide 
additional strength to the body assembly, when welded in place. 

3.0.1.6 Structural Steel Angle – 1/8” thick 1.5” x 2.5” structural aluminized steel angle is 
used the full perimeter length of each floor assembly, welded to the ends of all floor 
cross members.  This provides not only a flat plane for joining the sidewall assembly, 
but also ties all cross members together and provides additional side impact 
resistance. 

3.0.1.7 Additional structure – When adding vertical stanchions, wheel chair lifts and/or tie 
down options, additional structure is welded into the floor at locations specified by 
our engineering department on CAD drawings. 

 
 
3.0.2    Sidewall Construction –  

 
3.0.2.1 Sidewall vertical member – The heart of our sidewall is the vertical structure, a roll 

formed 18 gauge aluminized steel capital “C” channel with 8 bends that create 
extreme strength and rigidity.  The vertical member is installed in full lengths and in 
shorter sections below window frames.  Additional vertical structure is used at both 
ends of the sidewall enabling the structure to withstand the forces applied by the 
vehicle when in motion.   

3.0.2.2 Steel Tubing – 1”x1” lower and 1”x3” upper 16 gauge aluminized steel tubing is 
welded in horizontally between vertical members to frame in window openings.  This 
adds front to rear reinforcement as well. 

3.0.2.3 Seat Track – 11 gauge high strength low alloy roll formed steel track is welded down 
each sidewall below the window frame.  While serving as a seat attaching device, it 
adds excellent structure to the sidewall and also adds excellent side impact 
resistance. 

3.0.2.4 Wheelchair Options – Add another layer of metal.  Depending on track locations, 
another structure of 11 gauge thick aluminized steel is welded in place between each 
vertical member for attaching a shoulder belt mount.  Also, additional structure is 
added to accommodate wheelchair door frames – either 1”x1” or 1”x2” 16 gauge 
aluminized steel tubing. 

3.0.2.5 Full length steel tubing – 1”x1” 16 gauge aluminized steel tubing is stitch welded to 
the sidewall bottom and top at each vertical member for attaching to the floor and 
roof sections, respectively.  

 
3.0.3   Rear Wall Construction –  

 
3.0.3.1 Rear wall vertical member – The vertical sidewall capital “C” channel with 8 bends 

is also used in the rear wall assembly.  Full length structure is used at varying 
places, depending on choice of rear window, or rear door.  Shorter cut pieces are 
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used above windows and doors.  Additional side windows used with the rear door 
also change the configuration. 

3.0.3.2 Steel Tubing – 1”x1” 16 gauge aluminized steel tubing is welded horizontally 
between vertical members to provide a window frame in the standard product, and 
used as an upper door frame in the optional rear assembly. 

3.0.3.3 Full length steel tubing – 1”x1” 16 gauge aluminized steel tubing is stitch welded to 
the rear wall top and bottom as in the sidewall assembly. 

 
3.0.4   Roof Construction –  

 
3.0.4.1 Roof Bows – Radius formed one-piece 16 gauge aluminized steel roof bows formed 

as a modified hat post design with eight bends for exceptional strength and located 
on 16” centers (the closest in the industry), including 4 bends in the web similar to 
our vertical sidewall steel provide a roof structure capable of taking severe loads.  
They are then capped with top flat pieces from flange to flange to provide abundant 
surface area for securing the exterior roof material. 

3.0.4.2 Steel Tubing – 1”x1” 16 gauge aluminized steel tubing is welded in horizontally to 
frame all lower window openings and 1” x 3” 16 gauge aluminized steel tubing to all 
upper window openings as required.  A full perimeter is also welded on to mate the 
roof to the side walls and rear wall, with short vertical pieces providing support on 
the front and rear ends.  The 3” wide aluminized steel tube supplies a structural 
mounting surface for shoulder belt attachment and has been pull tested to federal 
standards. 

 
3.0.5   Driver Compartment Overhead Halo –  

 
3.0.5.1 Steel Tubing – 1”x1” 16 gauge aluminized steel tubing is cut and jig welded into an 

integrated one piece structure spanning from the front roof bow of the body to the 
newly cut roof line of the cab.  Also created during the structure manufacture is the 
housing for mounting the electronic circuit board. 

3.0.5.2 11 Gauge Steel – formed to make brackets used to mount to the chassis roof. 
 

3.0.6   False Floor (Cab to body transition) –  
 

3.0.6.1 Steel Tubing – 2” x2” 16 gauge aluminized steel tubing is welded together forming a 
flat body floor transition from the step area back to the actual body area.  An 
overhang on the curbside provides a secure attach point frontally for the entry door 
frame added later. 

3.0.6.2 Structural steel angle – 11 gauge 1.5”x1.5” structural angle is added in short 
lengths in five places to provide attachment points to the chassis floor.  
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3.0.7    Interior Vertical Transition Frames –  
 

3.0.7.1 Steel Tubing – 1”x1” 16 gauge aluminized steel tubing is used vertically and a 
ladder type assembly is made welding the 1x 1 tube to .75”x.75” 11 gauge steel tube 
that is used horizontally in the assemblies.  These pieces transition from the body 
fronts on each side to the driver halo side assembly and the entry door frame 
assembly on the curbside. 

 
3.0.8 Entry Door & Step Assembly Frame – 

3.0.8.1 Steel Tubing – 1”x1” 16 gauge and .75”x.75” 11 gauge aluminized steel tube is cut 
to length and welded together in a ladder type construction forming a rigid frame for 
attaching the entry door/step assembly. 

 
3.0.9  Entry Door/Step Assembly – 
 

3.0.9.1 11 Gauge Steel – The step riser/tread piece is manufactured from one-piece 11 gauge 
steel and uses 90º bends at all risers and treads.  The bottom tread also adds an 
additional 90° bend for additional strength and safety.  Upper and lower side pieces 
are then attached and an 11 gauge flat plate with holes is used to bridge the lower 
and upper side pieces, then is stitch welded and plug welded to form a strong one 
piece assembly prior to inserting and welding to the entry step framing. 

 
 
 
 

APPLICATION OF EXTERIOR SIDEWALL MATERIAL 
 

GALVANIZED STEEL SIDEWALLS OR OPTIONAL FIBERGLASS/FRP/COMPOSITE 
SIDEWALLS 

 
The standard exterior side walls are .024” galvanized steel pre-painted white with an underlayment of 
5/32” luan. The interior side walls are 5/32” luan covered with a light gray FRP or padded vinyl 
(customer’s choice). The foam filled steel cage is placed in the center and all layers are adhered using 
polyurethane hot melt adhesive. The wall and roof sections are run through a pinch roller to apply 
pressure to the assembly, thereby squeezing out any air bubbles.  
 
Optional composite FRP exterior sidewall panels are installed using the same method.   
 
 
 

 
 
 



DETAIL  A

SCALE 1 / 2

DETAIL  B
SCALE 1 / 2

1

1

2

2

3

3

4

4

A A

B B

C C

D D

TITLE

DWG NO
SHEET OF

DFTSN:

DATE:

A

B

12/18/12 40016-2

Ford - 158 WB - 175 BOX CAGE W/C REAR 
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REFERENCES 

 
 
 
 
U.S. General Services Administration (GSA) 
Federal Acquisition Services, Office of Acquisition Services 
Medium & Heavy Automotive Acquisition Support Division 
Craig Yokum 
1800 F St. NW HUB 3200 
Washington, DC 20405 
703-605-9291 
craig.yokum@gsa.gov 
 
 
RTD – Regional Transportation District 
Robbie Hunter 
Senior Equipment Engineer 
1900 31st Street 
Denver, CO 80216 
303-299-6930 
 
  
Colorado Department of Transportation – Transit Unit 
Jeff Sanders 
Transit Infrastructure Specialist 
4201 East Arkansas Avenue 
Shumate Building 
Denver, Colorado 80222 
303-757-9771   
  
 
Minnesota Department of Transportation 
Office of Transit 
Kathy Fuller 
Program Coordinator 
395 John Ireland Boulevard 
Saint Paul, MN 55155 
651-366-4190 
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Tennessee Department of Transportation 
Jerry Roache 
Transportation Specialist 
505 Deaderick Street, STE 1800 
James K. Polk Building 
Nashville, TN 37243-0325 
615-253-1038 
Jerry.Roache@tn.gov 
 
 
Kentucky Public Transit Association 
James Phillips 
Rural Transit Enterprises Coordinated, I 
100 E Main ST 
Mount Vernon, KY 40456 
(606) 256-9835 
james@4rtec.com 
 
 
Missouri Department of Transportation 
Tom Veasman 
Senior General Services Specialist 
830 MoDOT Drive 
Jefferson City, MO 65102 
(573) 522-4404 
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SAFE - T - SCOPESAFE - T - SCOPE

A Century of Automotive Vision Safety

TM

Weatherproof - Heavy Duty Camera Provides 120° Field of Vision 
Night-Vision - 18 High-Output InfraRed LED’s Provide up to 30 ft. Range 
Integrated Audio - Built in Camera Mic & Powerful Monitor Speakers 
High Resolution - 7” LCD with Ultra Sharp Display & Rugged Housing 
Versati le Mount - Dashboard, Windshield or Overhead Location 

STSK7465

Color Backup Camera System with 
7” LCD Monitor

Color Backup Camera System with 
7” LCD Monitor

for Trucks, Vans, Buses & Motor Homes



MONITOR P/N: STSM242

CAMERA P/N: STSC141

HARNESS P/N: STSH341

A Century of Automotive Vision Safety

90-21 144th  Place
Jamaica, New York 11435
Phone: 718-526-2601
Fax: 718-297-0323
www.roscovision.com
Cat No. 0923

Image Device
Pixels
TV Lines 
Video Output 
Field of View 
Lens Focal Length 
Sync System 
Minimum Illumination
IfraRed LED’s 
Night Vision Range
Dust\Water Rating
Operating Temperature °F (°C)
Storage Temperature °F (°C)
Dust/Water Rating
Shock Rating
Vibration Rating 
Power Supply 
Current 
Operating Temperature F° (C°) 
Storage Temperature F° (C°)
Dimensions WxHxD in (mm) 
Weight lb. (Kg)

Sony¼” CCD
270,000
420
1.0 Vp-p, 75 Ohm 
120° 
2.6mm 
Internal 
0 Lux (Infrared LED’s on) 
18 High-Output 
30 feet
IP67
5° to 150° (-15° to +65°)
-5° to 160° (-20° to +70°)
IP67
100g
15g 
12 Vdc from Monitor 
200 mA 
-15° to +160° (-25° to +70°) 
-20° to +176° (-30° to +80°) 
3 x 2 x 2 (75 x 48 x 49)
0.6 (0.26)

65’ Heavy Duty with Twist-lock Connectors

Screen Size (Diagonal)
Resolution 
Screen Ratio
Contrast Ratio
Voltage Input 
Voltage Output
Max No. of Cameras 
Viewing Angles Up/Dn/Lt/Rt 
Shock Rating 
Vibration Rating 
Color Configuration
Operating Temperature °F (C°)
Storage Temperature °F (C°)
Dimensions WxHxD in (mm) 
Weight lb. (Kg) 
Other Features

7”
1440(H) x 234(V) 
16:9
350:1
10~32 Vdc 
12 Vdc 
1 
15 x 35 x 50 x 50 
100g 
15g 
RGB Stripe 
-5° to +150° (-20° to +65°)
-13° to 158° (-25° to +70°)
6.9 x 5 x 1 (175 x 125 x 23) 
0.9 (0.5) 
Switch - selectable mirror/normal image, 
Button - selectable day/night dimming



 
 
 
 
 
 

 
 
 
 

TARABUS NT Specification Sheet 
 
 
 
 
Product description and composition: 
• The flooring shall be specially designed for buses.  
• The flooring shall be flexible PVC flooring in 2.25 mm thickness, composed of a compact plasticized wear 
layer.  
• The wear layer shall contain inlaid silicon carbide particles to improve slip resistance.  
• The wear layer shall not contain aluminium oxide particles or quartz granules to prevent from maintenance 
and cleaning issues. 
• The wear layer shall not contain fillers (fillers<5phr).  
• The design shall be inlaid through the whole thickness of the wear layer. 
• The intermediate layer of the flooring shall be made of a glass fibre grid, providing outstanding 
dimensional stability: ≤ 0.2% according to EN 434. 
• The flooring shall have a special textile backing designed for public transport vehicles, to enable bonding 
with acrylic glues onto plywood substrates or plywood with phenolic film substrates or aluminium. 
• The flooring shall not crack and no white line shall appear when bended by 180 degrees. 
• The welding rods shall be manufactured by the flooring manufacturer to enable a perfect weld. 
 
 
Environment: 
• The flooring shall be free from heavy metals (Lead, Cadmium, Barium, Tin, Chromium…). 
• The flooring shall be free from DEHP plasticizer. 
• The manufacturer of the floor covering must be in possession of a valid ISO 14001 certificate. 
 
 
Technical characteristics: 
• Fire class: the flooring material shall conform to the European Directive 95/28/EC 
• Fire class: the flooring material shall conform to the FMVSS/CMVSS 302 
• Fire class: the flooring shall have been tested to UTAC ST 18502/1 (Type A) and ISO 3795/76 (0mm/mn) 
• Fire class: the flooring shall obtain CRF>0.50 W/cm2 when tested according to NFPA 253 – ASTM E648 
• The manufacturer of the floor covering must be in possession of a valid quality systems certificate, 
showing compliance with ISO 9001. 
 
 
Installation: 
• All joints must be welded using a hot welding gun and PVC welding rods. To ensure the right 
watertightness of the flooring system, no sealant shall be used between 2 flooring sheets. 
 
 

 
GERFLOR Transport Flooring - June 2009 



                                                                                            
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

TO REGISTER YOUR PRODUCT WARRANTY under the 
terms of Gerflor’s North America Limited Product Warranty, 
please complete the form below and mail to: 

 
Gerflor USA Inc 
595 Supreme Dr 
Bensenville 60106 IL USA. 
 

I acknowledge having received and read GERFLOR’s 
technical documents and specifications concerning t he 
product warranty: 
 

Product Type: ____________________________________________________

Roll numbers & Quantity (sq.yds/m²): ________________________________

Installation Date: __________________________________________________
 

Transit Authority: _________________________________________

Address:________________________________________________

State/Prov: Zip/Postal Code: ______________________
 

OEM: __________________________________________________

Address:_________________________________________________________

State/Prov: Zip/Postal Code: ______________________
 

Represented by:___________________________________________________

Signature: 

 

PRODUCT WARRANTY 

Warranty Registration TARABUS  



 
TARABUS FLOORCOVERINGS 

LIMITED WARRANTY AGREEMENT 
 
Warranty Terms and Conditions 
 
GERFLOR, as a manufacturer, expressly warrants 
that TARABUS floorcoverings for buses and 
coaches are conform to the technical data sheet in 
force at the time of delivery.  
 
GERFLOR further expressly warrants that the wear 
layer of TARABUS floorcoverings shall be free from 
defects in material for 12 years (twelve years)  from 
the date of sale, provided such floorcoverings are 
exclusively subject to normal use and service, and 
are installed and maintained in accordance exactly 
with GERFLOR's recommendations that the buyer 
declares to be aware of. 
 
The wear layer consists of the material above the 
glass fiber web in the floorcovering. GERFLOR 
expressly warrants that the glass fiber web will not 
appear in the floorcovering for 12 years (twelve 
years)  from the date of sale. 
 
This entire warranty will become null and void if 
conditions of the subflooring and method of 
installation do not conform exactly to GERFLOR’s 
specifications. 
 
This entire warranty does not cover damage caused, 
in whole or in part, by conditions beyond the control 
of GERFLOR, including but not limited to: 
 
- Use for which material is not designated. 
- Fire, explosion, or natural disasters. 
- Faulty installation  
- Casualties 
- Ordinary wear and tear 
- Abuse 
- Faulty design or construction of the vehicles. 
- Failure of the adhesive to adhere to the subfloor 

because of presence of moisture. 
- Fault in the subfloor. 
- Failure of the welding  

 
 
 
 
 
 
 
- Uneven wear of sections of the floorcovering. 
- Alteration of the initial appearance of the 

floorcovering, particularly in high traffic areas 
exposed to extreme heavy wear. 

- Damage caused by negligent or improper 
maintenance procedures and other causes not 
specified but beyond the control of GERFLOR. 

- Fading or discoloration from sunlight or heat. 
- Mechanical damages. burns, chemical soiling or 

damage due to clamp or inadequate cleaning, 
not recommended by GERFLOR. 

 
The presence of moisture between the TARABUS 
and the subfloor shall be considered proof of 
subfloor failure or faulty design or construction. 
 
This warranty will be applied only if the product is 
admitted to be the only cause of disorder.  
 
The sole and exclusive remedy against GERFLOR 
arising from the purchase or use of TARABUS is 
limited to supply of material in replacement of the 
sole defective part of material (after examination. 
verification and approval by GERFLOR) with 
material of equivalent quality –(colour shade 
between brand new material and existing one will be 
accepted by the owner)-. All other compensation of 
whatever nature will be excluded. 
 
If the claim is accepted by GERFLOR, with respect 
to the warranty of the wear layer, for the first 2 (two) 
years from the date of sale, GERFLOR will supply 
the material, in replacement of defective one, free of 
charge. More than 2 (two) years from the date of 
sale, until the expiration of this express warranty of 
the wear layer, a depreciation of 7% (seven per 
cent) per year of the cost of supplied material will 
apply. 
 

 
WARRANTY AND LIABILITY LIMITS 

 
 
 
 
THE ABOVE EXPRESSED 
MANUFACTURER’s 
WARRANTY SHALL BE THE 
EXCLUSIVE WARRANTY 
AND LIMITED TO THE 
QUALITY OF THE 
PRODUCT, AND GERFLOR 
MAKES NO OTHER 
WARRANTIES. GERFLOR 
EXPRESSLY DISCLAIMS 
ANY IMPLIED WARRANTIES 
OF MERCHANBILITY AND 
IMPLIED WARRANTIES OF 
FITNESS FOR A 
PARTICULAR PURPOSE. 
 

IT IS AGREED THAT 
GERFLOR SHALL NOT BE 
LIABLE FOR INCIDENTAL 
OR CONSEQUENTIAL 
DAMAGES, including but not 
limited to, loss of income, loss 
of use, damage to other 
property, the cost of removing 
and reinstalling TARABUS 
floorcoverings, attorney’s 
fees, and any liability you may 
have with respect to any other 
person. 



 

TIME LIMIT FOR PLACING A CLAIM 
 
To be admissible, all claims by means of this warranty contract must be carried out by registered letter with return receipt  addressed to GERFLOR, at the address indicated 
at the top of this warranty contract, accompanied by the purchase invoice  for the Product, within THIRTY DAYS following finding of irregularities and within the 
aforementioned warranty contract time limit. If any clauses of this Warranty Agreement conflicted with the law or a given jurisdiction, only said clause would be considered 
inapplicable, the remaining text of the Agreement remaining unaffected. 
 
This Limited Warranty shall be governed and construed in accordance with the laws of the State of Illinois without regard to any choice of low principles: All disputes that may 
arise between You and GERFLOR relating in any way to this Limited Warranty Agreement, to the extent such disputes cannot be resolved by negotiation between You and 
GERFLOR, shall be decided by arbitration carried out in accordance with the Federal Arbitration Act and the Commercial Arbitration Rules of the American Arbitration 
Association. In the event of such a dispute, arbitration may be initiated by a request for arbitration by either party hereto addressed to the other party, and shall be completed 
within sixty (60) days of such request unless extended because of unavailability of an arbitrator or other events beyond the control either party. The arbitrator shall be chosen by 
mutual agreement of the parties and, in the event the parties cannot so agree, either party may file a written application to have the arbitrator designated by the American 
Arbitration Association. The arbitration proceeding shall take place in Chicago, Illinois or such other location as the parties shall agree and shall be conducted in accordance 
with the Commercial Arbitration ‘’Expedited’’ Rules of the American Arbitration Association. The arbitrator shall have all powers necessary to determine the issues presented, 
including without limitation, but subject to the terms of this Limited Warranty, any damages. The decision of the arbitrator shall be final and conclusive, both as to costs and the 
merits, and the parties agree that they shall be bound by this decision. 
 
 

 
 



W
OR

LD LEADER

BUS & COACH FLOOR CO
VE

RI
N

GS

SINCE 1957

TAR
ABU

S

Bu
s 

&
 C

oa
ch

Fl
oo

r 
Co

ve
ri

ng
s

Bu
s 

&
 C

oa
ch

Fl
oo

r 
Co

ve
ri

ng
s

Bu
s 

&
 C

oa
ch

Fl
oo

r 
Co

ve
ri

ng
s

GERFLOR USA
595 Supreme Dr
Bensenville 60106 IL USA
Tel: 877 GERFLOR (437 3567)
Fax: 847 394 3753
tarabus@gerflor.com
tarabusbygerflor.com

PN
: X

30
59

99
7 

- 
03

/2
01

6

BUS & COACH FLOOR COVERINGS

NEW

THE LIGHTEST
THE STRONGEST

FLOORING

WEIGHT REDUCTION

us.tarabusbygerflor.comFollow us on LinkedIn
tarabus by gerflor

Be CONNECTED!



GAYA MOSAIC

4482 Babel 

4519 Galata 

L175 x H65

L175 x H65

NT

NT

GAYA WOOD Walnut

6057 Everglades 

4521 Yellowstone

3724 Kruger

L175 x H65

L175 x H65

L175 x H65

NT

NT

NT

GAYA WOOD Noma

8297 Yosemite 

175x120 mm

GAYA WOOD WalnutGAYA MOSAIC

NT

MK



GAYA MOSAIC

4482 Babel 

4519 Galata 

L175 x H65

L175 x H65

NT

NT

GAYA WOOD Walnut

6057 Everglades 

4521 Yellowstone

3724 Kruger

L175 x H65

L175 x H65

L175 x H65

NT

NT

NT

GAYA WOOD Noma

8297 Yosemite 

175x120 mm

GAYA WOOD WalnutGAYA MOSAIC

NT

MK



GAYA MOSAIC

4482 Babel 

4519 Galata 

L175 x H65

L175 x H65

NT

NT

GAYA WOOD Walnut

6057 Everglades 

4521 Yellowstone

3724 Kruger

L175 x H65

L175 x H65

L175 x H65

NT

NT

NT

GAYA WOOD Noma

8297 Yosemite 

175x120 mm

GAYA WOOD WalnutGAYA MOSAIC

NT

MK



SIRIUS HELIOS

APOLLO

LUNA

8816 Singapore 

8804 Selenium 

6727 Anthracite

8806 Rhodium 

6801 Graphite

3740 Indium 

4776 Masan 8486 Vanadium 

Foam backing 

Textile backing

6782 Dune

8803 Gallium 

6451 Corsaire 

8031 Samarium  

4479 Kilimanjaro 4517 Fuji 

8805 Palladium 

6768 Griffon 4483 Dubnium 

8729 Norway*

8816 Singapore*

*Scale reduction

L90 x H90

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60 L45 x H60

L45 x H60

L45 x H60 L45 x H60

L45 x H40

L45 x H40

NT

NT

NT

NT

NT

NT NT NT NT

NT

NT NT NT

NT NT

NT

NT NT

NT

NT

MK MK MK MK MK

MK

MK MK

MK MK

Decoupe
ø 38

Decoupe
ø 38

jcavanah
Rectangle



SIRIUS HELIOS

APOLLO

LUNA

8816 Singapore 

8804 Selenium 

6727 Anthracite

8806 Rhodium 

6801 Graphite

3740 Indium 

4776 Masan 8486 Vanadium 

Foam backing 

Textile backing

6782 Dune

8803 Gallium 

6451 Corsaire 

8031 Samarium  

4479 Kilimanjaro 4517 Fuji 

8805 Palladium 

6768 Griffon 4483 Dubnium 

8729 Norway*

8816 Singapore*

*Scale reduction

L90 x H90

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60 L45 x H60

L45 x H60

L45 x H60 L45 x H60

L45 x H40

L45 x H40

NT

NT

NT

NT

NT

NT NT NT NT

NT

NT NT NT

NT NT

NT

NT NT

NT

NT

MK MK MK MK MK

MK

MK MK

MK MK

Decoupe
ø 38

Decoupe
ø 38

SIRIUS HELIOS

APOLLO

LUNA

8816 Singapore 

8804 Selenium 

6727 Anthracite

8806 Rhodium 

6801 Graphite

3740 Indium 

4776 Masan 8486 Vanadium 

Foam backing 

Textile backing

6782 Dune

8803 Gallium 

6451 Corsaire 

8031 Samarium  

4479 Kilimanjaro 4517 Fuji 

8805 Palladium 

6768 Griffon 4483 Dubnium 

8729 Norway*

8816 Singapore*

*Scale reduction

L90 x H90

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60 L45 x H60

L45 x H60

L45 x H60 L45 x H60

L45 x H40

L45 x H40

NT

NT

NT

NT

NT

NT NT NT NT

NT

NT NT NT

NT NT

NT

NT NT

NT

NT

MK MK MK MK MK

MK

MK MK

MK MK

Decoupe
ø 38

Decoupe
ø 38



SIRIUS HELIOS

APOLLO

LUNA

8816 Singapore 

8804 Selenium 

6727 Anthracite

8806 Rhodium 

6801 Graphite

3740 Indium 

4776 Masan 8486 Vanadium 

Foam backing 

Textile backing

6782 Dune

8803 Gallium 

6451 Corsaire 

8031 Samarium  

4479 Kilimanjaro 4517 Fuji 

8805 Palladium 

6768 Griffon 4483 Dubnium 

8729 Norway*

8816 Singapore*

*Scale reduction

L90 x H90

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60

L45 x H60 L45 x H60

L45 x H60

L45 x H60 L45 x H60

L45 x H40

L45 x H40

NT

NT

NT

NT

NT

NT NT NT NT

NT

NT NT NT

NT NT

NT

NT NT

NT

NT

MK MK MK MK MK

MK

MK MK

MK MK

Decoupe
ø 38

Decoupe
ø 38



P
ro

d
u

c
t 

C
o

n
st

ru
c

tio
n

 Tarabus Gaya

 Tarabus standard

Transparent wear layer: 
Durability, easy maintenance

Printed layer

Impregnated glass fiber web: Dimensional stability Backing layer

Textile backing: Gluing capabilities

Anti slip particles: 
Maximum durability, antisliding

Emboss: Antisliding

Glass fiber web:  
Dimensional stability

Wear layer:  
Durability, easy maintenance

Anti slip particles:  
Maximum durability, 
antisliding

Textile backing: 
Gluing capabilities

Backing layer

Double glass fiber web: 
Dimensional stability

4 mm foam backing: 
Noise and thermal insulation, comfort, 
masking of the subfloor imperfections

NT

NT

MK
Guide L190 x H255Collage
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TARABUS floor covering with self-adhesive backing

> Environmental friendly bonding
> Ready to bond 
> No curing time 
> Safer work conditions 
> Easy to use

3
Send us your floor plan layout

 Pre-cut and pre-welded TARABUS floor covering system according to your drawings 

We cut with high precision ...and pre-weld if required

TARABUS

1 2

TIME SAVING

Almost unlimited  
possibilities of  
water-resistant  
logos 

Laminate backing  
for water resistance

Carte-Tarabus-US-2016-VoletDroit-WEB.indd   1 15/03/2016   17:39
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RAIN BOOTH INFORMATION 
Constructed  as part of a corporate-wide pre-delivery inspection facility, the 

Forest River 20’ x 50’ motorized vehicle rain booth utilized by Starcraft and 

Startrans Bus  offers exceptional performance in the area of water leak 

detection. 

The motorized vehicle rain 
booth adds front wall nozzles 
to the design of the towable 
rain booth, simulating the 
pelting of oncoming rain at 
highway speeds.  Both 
booths include two 1200 
gallon recycling tanks and 
utilize a 12Horsepower 
pump with multi-bank filters 
capable of delivering 40 – 60 
p.s.i.  That equates to 300 
gallons per minute pushed 
through the spray heads, or 
the equivalent of a 24 inch-
per-hour downpour!  

With nozzles directed at 
the roof, sidewalls, front 
and undercarriage, 
nothing goes untouched 
in our quest for leak 
elimination.  Using both 
velocity and volume in 
our test procedure 
ensures our valuable 
customers that we are 
doing the utmost to 
deliver a leak-free 
product to them. 

Visitors are always welcome to witness the test booths whenever they are in operation. 

2367 Century Drive, Goshen, IN 46528     PH: 800-348-7440    FAX: 574-642-4389    





06/21/2017 
 

MB# 
 

 
 
 
 

                                  

 Z GUARD ™ 9902 STAR 
 

 

A wax based undercoating intended to protect commercial vehicles from corrosion. 

The wax electrochemically inhibits the rate of corrosion and also, due to the film 

characteristics, provides a coating resistant to stone impingement and elevated 

temperatures. 

 

PHYSICAL PROPERTIES 
 

Appearance Black Liquid 

% NVM by WT. 50 

Density 10.43  lb/gal 

Viscosity (after reduction with water) 

per Brookfield RVT #5 Spindle 20RPM 2500 

Viscosity per #4 Zahn cup 26 sec. 

Mechanical Stability Excellent 

Heat Stability Excellent 

V.O.C. 0.00 lbs/gal 

D.O.T. Flammability Rating >200q  F 

pH 8.5 

Cryptometer/#2 Wedge, ASTM D1212                                 15 

60 
o  

Gloss < 5 matt finish) 

Sag (mils) >15 



 

 
 
 
 
 
 

Z GUARD 9902 STAR Film  Properties 
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Z TEEHNOLOEIES CORPORATION

I5O 9OOItEOOB EERTIFIEL

World Leaders in Conosion PruteEtio,n

August 1,2,201.4

Subiect Z Guatd 9902 
'W'ater Based Corrosion Preventative

To \X/hom It May Concern

ZTechnologies Product, Z Guard9902,was tested to the requirements of
Specification A-A- 55295 which supersedes Specification MIL PRF 6221'8 which
supersedes Specification TT C 520.

The test tesults Me atta;ched.

Based on the results of testing, Z Guard
requirements of the specification.

9902 meets or exceeds the pedorrnarrce

The prodvctz Guard 9902 is widely utilized in the Commercial Vehicles OEM
market and catnes a three yeur corrosion warranty.

Sincerelv

fr(W
Ellis Breskman Ph.D.
Directot of Reseatch & Development
Dr. Kurt Ziebart Memorial laboratotv

Z'I'echnologies Corporation
26500 Capitol Ave.
Redford, MI 48239 USA
E Mail ellisbreskman@ztechprotection.com
Desk 313 931 0110 xt271.
Fax 313 937 1470
Cell 313 506 2712
\nvw.z techprotection. cotn

World Leaders in Corrosion Prctection

www. ZTe c h Eo ati n g s. E o m
Michigan 4BZfS-25q7 . Telephone [3lf] 937-O7lO . Fax26500 Eaoitol Avenue. Redford. t3t3l 937-147tr
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MM
Production PartApproval - Material Test Results

The above test results were

TOYOTA -*-

Superseding MIL - PRF - 6221a8 June 3, 1 996, which
suoersedes TT C 5208

Sulfated Ash content Each batch shall be within 10% of

in Container: no settling, lumps, skins, or separation of

Brown or Black: no fluorescent Dioments or

(1) expose 2 std cold rolled steel pan€ls to 24 Hrs of ASTM 1 '17 Salt Spray (2)

th6 panels together so that they overlap by 1/2 inch (3) apply the coating with a
to the joint (4) allow the test panels to stand in a verli€l orientation for 7 days at

Corrosion The compound shall not be corrosive to @pper when tested to ASTM
I 30 Test duration 3 hours Test Temperature 1 00C Copper strip classifi€tion value

ire ResistanG: Expose the mating to a flame for 20 se@nds The @ating shall not
@mbustion for more than 15 se@nds after the flame is removed per ASTM

Resistan@ lmmerse the dry coating into a solution of2 5 grams sodium lauryl

or equivelent per liter of water at 50C ( 1 22F) for 1 0 minutes The coating musl

Vapor Wash Resistan€ Place fresh wet film into non air circulation oven at 121C

15 minutes After 15 min @ol at room temp, no evidene of sag, channeling, or removal no evidence of sag channeling

to Touch After 7 davs at room temD. the @atinq shall be

Temperature Stability Expose the films to temperature of -20F for 16 hours Film

film to 300F for 2 hours:

SaltFog Applymatingtocorrodedsurfa€ Exposetol000hoursperSAEJ'1959 Rating

Salt Water lmmersion: lmmerse dry film for 21 days in solution of 27 6 grams of NaCl,2 4
grams CaCl2 in one liter of water Adjust pH to 7 8 - 8 2 with sodium €rbonate See SAE

Cyclic Environmental conditions Test to SAE J'l959 section 3 '12 The @ating shall inhibit

Ellis Breskman PhD Techni€l

testing to CID A-A-59295 Type ll ln4rl 12 Tott



WEIGHT ANALYSIS

7/31/2018 14 2 WC 2 DBL FOLDS 190 199-11 USA 

INPUT AREAS= FUEL LOAD ADJ. DATA (F.L.A.)

VEHICLE DESCRIPTION: CHASSIS UNIT # MODEL: FUEL TYPE: FUEL CAP. FUEL WGT PER GAL.

E-450 GAS 55 6.1

WHEELBASE PER IN. VALUE CALC. AXLE WEIGHTS FUEL AMT. WGT OF FUEL

190 0.53 LEFT FRONT RIGHT FRONT 0.13 335.5

AXLE CAPACITIES 4106 2158 1948 FUEL TANK CENTER

FRONT REAR TOTAL LEFT REAR RIGHT REAR 217

5000 9600 14500 6072 2893 3179

DISTANCE (IN.) WEIGHT (LBS.) %  REAR AXLE FRONT REAR DISTANCE (IN.) WEIGHT (LBS.) %  REAR AXLE FRONT REAR

DRIVER 48 150 25.26% 112.11 37.89 162 -55 85.26% -8.11 -46.89 MID DB

DBL FOLD 85 -85 44.74% -46.97 -38.03 193 -55 101.58% 0.87 -55.87 MID DB

DBL FOLD 117 -85 61.58% -32.66 -52.34 224 -55 117.89% 9.84 -64.84 MID DB

DBL FOLD 149 -85 78.42% -18.34 -66.66 255 -55 134.21% 18.82 -73.82 MID DB

MID DB CRS 191 -57 100.53% 0.30 -57.30 0.00% 0.00 0.00

MID DB CRS 223 -57 117.37% 9.90 -66.90 159 378 83.68% 61.67 316.33 HI BCK DBL ICS OH LUGGAGE

MID DB CRS 255 -57 134.21% 19.50 -76.50 191 369 100.53% -1.94 370.94 HI BCK DBL CRS OH LUGGAGE

DBL FOLD 101 385 53.16% 180.34 204.66 223 369 117.37% -64.09 433.09 HI BCK DBL CRS OH LUGGAGE

DBL FOLD 147 385 77.37% 87.13 297.87 255 367 134.21% -125.55 492.55 HI BCK DBL OH LUGGAGE

HI BCK DBL OH LUGGAGE 131 372 68.95% 115.52 256.48 0.00% 0.00 0.00

HI BCK DBL OH LUGGAGE 131 377 68.95% 117.07 259.93 190 -62.5 100.00% 0.00 -62.50 MORRYDE

HI BCK DBL OH LUGGAGE 222 377 116.84% -63.49 440.49 275 -20 144.74% 8.95 -28.95 ROMEO RIM

0.00% 0.00 0.00 179.5 -50 94.47% -2.76 -47.24 3/4 PLYWOOD

0.00% 0.00 0.00 0.00% 0.00 0.00

MORRYDE 190 -62.5 100.00% 0.00 -62.50 0.00% 0.00 0.00

ROMEO RIM 275 -20 144.74% 8.95 -28.95 0.00% 0.00 0.00

3/4 PLYWOOD 179.5 -50 94.47% -2.76 -47.24 0.00% 0.00 0.00

0.00% 0.00 0.00 0.00% 0.00 0.00

0.00% 0.00 0.00 0.00% 0.00 0.00

0.00% 0.00 0.00 0.00% 0.00 0.00

0.00% 0.00 0.00 0.00% 0.00 0.00

0.00% 0.00 0.00 0.00% 0.00 0.00

0.00% 0.00 0.00 0.00% 0.00 0.00

0.00% 0.00 0.00 0.00% 0.00 0.00

0.00% 0.00 0.00 0.00% 0.00 0.00

TOTAL PASSENGER LOAD 486.58 1000.92 -102.31 1232.81 2618.00

AXLE WEIGHTS 2158.00 2893.00 1948.00 3179.00 10178.00

FRONT REAR LEFT/RIGHT TOTALS LEFT/RIGHT %'S

LEFT 2623.72 4061.56 6685.28 0.511

RIGHT 1824.84 4579.44 6404.28 0.489

FRT / REAR TOTALS 4448.56 8641.01 13089.56

AXLE CAPACITIES 5000 9600 14500

AVAILABLE CAPACITIES 551.44 958.99 1410.44

Front Curbside Rear Curbside
Maximum Capacity 2500 Maximum Capacity 4800

Combined Front Combined Rear

4448.56 8641.01

5000 Maximum Capacity 9600 Maximum Capacity

Maximum Capacity 2500 Maximum Capacity 4800

Front Roadside Rear Roadside

14 2 WC 2 DBL FOLDS 190 199-11 USA

DEALER

FUEL ADJ. AMT.

-41.94

2623.72

4579.44

4061.56

LEFT (ROADSIDE) RIGHT (CURBSIDE)

ACTUAL LOOKS FROM 2015ST

1824.84

FLIFT MID BCK  MORRYDE 3/4 MARINE ROMEO RIM
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WEIGHT ANALYSIS

7/31/2018 16 2 WC 176 190-29 EST USA 

INPUT AREAS= FUEL LOAD ADJ. DATA (F.L.A.)

VEHICLE DESCRIPTION: CHASSIS UNIT # MODEL: FUEL TYPE: FUEL CAP. FUEL WGT PER GAL.

E-450 GAS 55 6.1

WHEELBASE PER IN. VALUE CALC. AXLE WEIGHTS FUEL AMT. WGT OF FUEL

176 0.57 LEFT FRONT RIGHT FRONT 0.13 335.5

AXLE CAPACITIES 3536 1770 1766 FUEL TANK CENTER

FRONT REAR TOTAL LEFT REAR RIGHT REAR 203

5000 9600 14500 6092 2825 3267

DISTANCE (IN.) WEIGHT (LBS.) %  REAR AXLE FRONT REAR DISTANCE (IN.) WEIGHT (LBS.) %  REAR AXLE FRONT REAR

DRIVER 40 150 22.73% 115.91 34.09 94 -55 53.41% -25.63 -29.38 MID DBL

MID DBL 90 -55 51.14% -26.88 -28.13 125 -55 71.02% -15.94 -39.06 MID DBL

MID DBL 122 -55 69.32% -16.88 -38.13 156 -55 88.64% -6.25 -48.75 MID DBL

MID DBL 154 -55 87.50% -6.88 -48.13 187 -55 106.25% 3.44 -58.44 MID DBL

MID DBL 186 -55 105.68% 3.13 -58.13 0.00% 0.00 0.00

0.00% 0.00 0.00 0.00% 0.00 0.00

0.00% 0.00 0.00 0.00% 0.00 0.00

MID DBL 90 355 51.14% 173.47 181.53 99 366 56.25% 160.13 205.88 MID DBL ICS

MID DBL 123 355 69.89% 106.90 248.10 130 357 73.86% 93.31 263.69 MID DBL CRS

MID DBL 156 355 88.64% 40.34 314.66 161 357 91.48% 30.43 326.57 MID DBL CRS

MID DBL 189 355 107.39% -26.22 381.22 192 355 109.09% -32.27 387.27 MID DBL

W/C 232 200 131.82% -63.64 263.64 232 200 131.82% -63.64 263.64 W/C

0.00% 0.00 0.00 0.00% 0.00 0.00

0.00% 0.00 0.00 0.00% 0.00 0.00

0.00% 0.00 0.00 0.00% 0.00 0.00

0.00% 0.00 0.00 0.00% 0.00 0.00

0.00% 0.00 0.00 0.00% 0.00 0.00

0.00% 0.00 0.00 0.00% 0.00 0.00

0.00% 0.00 0.00 0.00% 0.00 0.00

0.00% 0.00 0.00 0.00% 0.00 0.00

0.00% 0.00 0.00 0.00% 0.00 0.00

0.00% 0.00 0.00 0.00% 0.00 0.00

0.00% 0.00 0.00 0.00% 0.00 0.00

0.00% 0.00 0.00 0.00% 0.00 0.00

0.00% 0.00 0.00 0.00% 0.00 0.00

TOTAL PASSENGER LOAD 299.26 1250.74 143.57 1271.43 2965.00

AXLE WEIGHTS 1770.00 2825.00 1766.00 3267.00 9628.00

FRONT REAR LEFT/RIGHT TOTALS LEFT/RIGHT %'S

LEFT 2046.74 4245.04 6291.78 0.488

RIGHT 1887.06 4707.72 6594.78 0.512

FRT / REAR TOTALS 3933.80 8952.76 12886.56

AXLE CAPACITIES 5000 9600 14500

AVAILABLE CAPACITIES 1066.20 647.24 1613.44

Front Curbside Rear Curbside
Maximum Capacity 2500 Maximum Capacity 4800

Combined Front Combined Rear

3933.80 8952.76

5000 Maximum Capacity 9600 Maximum Capacity

Maximum Capacity 2500 Maximum Capacity 4800

Front Roadside Rear Roadside

2046.74

4707.72

4245.04

LEFT (ROADSIDE) RIGHT (CURBSIDE)

1887.06

Equipted with Mid High seats

Actual Weights from order 46118B

16 2 WC 176 190-29 EST USA 

DEALER

FUEL ADJ. AMT.

-41.94
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IMPORTANT CONTACT INFORMATION 
 

Mailing Address: P.O. Box 495, Rustburg, VA  24588 

Shipping: 5120 Wards Road, Evington, VA  24550 

 

 MAIN OFFICE: 

TOLL FREE: (800) 533-1006 

(434) 821-1000 

FAX: (434) 821-8203 

WEB: www.sonnymerryman.com 

 

 SERVICE DEPARTMENT: 

TOLL FREE (800) 533-1006 

FAX: (434) 821-2131 

Brady Childress, Director Customer Support 

Ext. 332, brady@sonnymerryman.com 

Pam Lawhorn, Service Administrator 

Ext. 341, pam@sonnymerryman.com 

Tim George, Service Team Leader 

Ext. 353, tim@sonnymerryman.com 

 

 

 

 

WARRANTY: 

Patty Webb, Warranty Administrator 

Ext. 323, patty@sonnymerryman.com 

 

 PARTS: 

TOLL FREE: (800) 386-7278 

FAX: (434) 821-2621 

Gerald Layne, Parts Team Leader 

Ext. 318, gerald@sonnymerryman.com 

 BUSINESS: 
June Wooten, Accounts Payable 

Ext. 327, june@sonnymerryman.com 

 

 

 

 

 

 

 

Hampton Roads Sales & Service Center 
1221 Fleetway Drive 

Chesapeake, VA 23320 

TOLL FREE: (866) 481-7211 

(757) 361-9070, FAX (757) 361-9072 

Reggie Lewis, Customer Support Manager 

reggie@sonnymerryman.com 

Northern Virginia Sales & Service Center 
10149 Piper Lane 

Bristow, VA  20136   

TOLL FREE: (866) 470-0305 

(703) 331-5516 –(703) 331-5517 

FAX (703) 331-5518 

Ken Lewis, Customer Support Manager 

Kenlewis@sonnymerryman.com 

http://www.sonnymerryman.com/
mailto:brady@sonnymerryman.com
mailto:pam@sonnymerryman.com
mailto:tim@sonnymerryman.com
mailto:patty@sonnymerryman.com
mailto:gerald@sonnymerryman.com
mailto:june@sonnymerryman.com


     Service Locations 

 

 Mathney Motor Truck Company 

4125 1st Ave. 

Nitro, WV 25143 

(304)769-5860 

 Matheny Motor Truck Company 

50 Matheny Lane 

Mineral Wells, WV 26150 

(304)485-4418 

 Sonny Merryman Inc. 

10149 Piper Lane 

Bristow, VA 20136 

(703)331-5516 

 Sonny Merryman Inc. 

5120 Wards Road 

Lynchburg, VA 24550 

1-800-533-1006 

    •  Nearest Ford dealer that is truck certified (E450) 

 



 
 

 

REFERENCES  

 

 

Washington Metropolitan Area Transit Authority 

Don Scruggs, Assistant Director MetroAccess (301) 562-5371 

Washington Metropolitan Area Transit Authority 

Department of Access Services 

6505 Belcrest Road, Room 413 

Hyattsville, MD  20782 

DScruggs@WMATA.com  Business to date:  Over $40,000,000/ Over 1000 units 

 

Virginia Department of Rail and Public Transportation 

Neil Sherman, Specialized Transportation Program Manager (804) 786-1154 

Virginia Department of Rail and Public Transportation 

600 East Main Street, Suite 2102 

Richmond, VA  23219 

Neil.sherman@drpt.virginia.gov Business to date:  Over $70,000,000/ Over 1,500 units 

 

Greater Richmond Transit Authority 

Gerald Brink, Director of Maintenance (804) 358-3871 

Greater Richmond Transit 

301 East Belt Boulevard 

Richmond, VA  23224 

gbrink@ridegrtc.com   Business to date:  Over $5,000,000/ Over 100 units 

mailto:DScruggs@WMATA.com
mailto:Neil.sherman@drpt.virginia.gov
mailto:gbrink@ridegrtc.com


REQUEST FOR QUOTATION

EXHIBIT A PRICING PAGE

176" - 190" Wheelbase Cutway Vehicle

VENDOR NAME:

MANUFACTURER/MAKE/MODEL:

CLASS VEHICLE DESCRIPTION
UNIT PRICE 

PER VEHICLE

ESTIMATED

QUANTITY

EXTENDED

PRICE

A

176" Vehicle, Eight (8) Fixed Double Seats, Two (2) Wheelchair Positions 

with One (1) Fold Up Seat (Double), Rear Curbside Lift Location,

Vinyl Logo and Stripes

 $               82,164.00 5 410,820.00$            

B

176" Vehicle, Eight (8) Fixed Double Seats, Two (2) Wheelchair Positions 

with One (1) Fold Up Seat (Double), Rear Curbside Lift Location, 

Full Bus Body Paint or 3/4 Bus Body Paint with Expanded Graphics

 $               85,391.00 5 426,955.00$            

C

Vehicle, Seven (7) Fixed Double Seats, Two (2) Wheelchair Positons 

with Two (2) Fold Up Seats (Double), Extended Wheelbase to 190", 

Front Wheel Chair Lift Location, Vinyl Logo and Stripes

 $               82,942.00 5 414,710.00$            

D

Vehicle, Seven (7) Fixed Double Seats, Two (2) Wheelchair Positons 

with Two (2) Fold Up Seats (Double), Extended Wheelbase to 190", 

Front Wheel Chair Lift Location, Full Bus Body Paint 

or 3/4 Bus Body Paint with Expanded Graphics

 $               87,170.00 5 435,850.00$            

E

Vehicle, Seven (7) Fixed Double Seats, Two (2) Wheelchair Positons 

with Two (2) Fold Up Seats (Double), Extended Wheelbase to 190", 

Front Wheel Chair Lift Location, Vinyl Logo and Stripes, 

Overhead Luggage Racks, High Back Seats

 $               83,081.00 5 415,405.00$            

F

Vehicle, Seven (7) Fixed Double Seats, Two (2) Wheelchair Positons 

with Two (2) Fold Up Seats (Double), Extended Wheelbase to 190", 

Front Wheel Chair Lift Location, Full Bus Body Paint

or 3/4 Bus Body Paint with Expanded Graphics

Overhead Luggage Racks, High Back Seats

 $               86,309.00 5 431,545.00$            

TOTAL BID FOR EVALUATION 2,535,285.00$         

*Complete form provided.  The DPT may purchase more or less as needed.

Note:  These are only estimated quantities and do not reflect any guarantee of purchase.

Please do not alter pricing page.
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