NJPA National Transit Bus Solicitation 
Specification For: Double Decker Transit/Coach LF

SPECIAL NOTE: Bidders should request exceptions, approved equals and/or document any deviations from the specifications.  A copy of Form CER 6 located in Appendix 6 will be submitted with each bus bid regardless if it is an FTA bus or not.
If your bid is for a vehicle that does not appear in the line item listing, the vehicle specifications and any supporting data (i.e. Test, Performance etc.) Preferably the data is from an independent source.


[bookmark: _Toc14686400][bookmark: _Toc198108378]GENERAL
The unit shall be a three axle air-conditioned low floor double deck transit bus.  It shall have seating, as further described and shall have door, step and floor configurations suitable for Unitrans fixed route passenger use. It shall be the manufacturer’s latest production model, conforming to the detailed requirements listed below. (NOTE: Dimensions used throughout this specification are U.S. standard units; i.e., inches, pounds, etc.). Experimental or prototype units shall be considered unacceptable.

In all cases, materials must be new and furnished as specified. Where brand names or specific items are used in these specifications, consider the term “approved equal” to follow. Wherever such names appear, approved equals will be accepted only with the prior written concurrence from UCD.

	Curb Weight :
	General Dimensions

	
	Front Axle
	16,000 Pounds
	Min

	
	Tag Axle
	14,000 Pounds
	Min

	
	Rear Axle
	21,000 Pounds
	Min

	
	TOTAL
	50,000 Pounds
	Min

	
	
	
	

	
	Seating Capacity
	80 Passengers
	Min

	
	Aisle Width
	20 Inches
	Min

	
	Length at Body
	40 Feet
	Max

	
	Doorway Height - Entrance
	76 Inches
	Min

	
	Doorway Height - Exit (rear)
	76 Inches
	Min

	
	Width at Body
	102 Inches
	Max

	
	Height
	168 Inches
	Max

	
	
	
	

	
	Wheelbase (front to tag)
	224 Inches
	Max

	
	Wheelbase (tag to rear)
	59 Inches
	Max

	
	Ground Clearance
	12 Inches
	Min

	Turning Radius :
	
	
	

	
	Inside
	35 Feet 
	Max

	
	Outside
	43 Feet 
	Max







[bookmark: _Toc198108379]DEFINITIONS
The following are definitions of special terms used in this document;
Authorized Signor: The person who is executing this contract on behalf of the Proposer and who is authorized to bind the Proposer.
Class 1, Physical Safety: A failure that could lead directly to passenger or operator injury and represents a severe crash situation.
Class 2, Road Call: A failure resulting in an in-route interruption of revenue service. Service is discontinued until the bus is replaced or repaired at the point of failure.
Class 3, Bus Change: A failure that requires removal of the bus from service during its assignments. The bus is operated to a rendezvous point with a replacement bus.
Class 4, Bad Order: A failure that does not require removal of the bus from service during its assignment but does degrade bus operation. The failure shall be reported by operator or inspector.
Bus Down: A bus that is unserviceable due to parts not in stock, generally used for warranty conditions, but may be used for other situations as required.
Contracting Officer: The person who is executing this contract on behalf of UCD, and who has complete and final authority except as limited herein.
Curb Weight: Weight of vehicle, including maximum fuel, oil and coolant; and all equipment required for operation and required by their specification, but without passengers or operator.
db (Decibels): A unit for measuring the relative loudness of sound, equal to approximately the smallest degree of difference of loudness detectable by the human ear.
Defect: Patent and latent malfunction or failure in the manufacture or design of any component or subsystem that causes a bus to cease operating or causes it to operate in a degraded mode.
Fireproof: Materials that will not burn or melt at temperatures less than 2,000º F.
Fire Resistant: Materials that have a flame spread index less than 150 as measured in a radiant panel flame test per ASME- E 162-75.
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.
Gross Load: One hundred fifty (150) pounds for every designated passenger seating position, for the operator, and for each 1.5 square feet of free floor space.
GVWR (Gross Vehicle Weight Rate): Curb weight plus gross load.

HIC (Head Injury Criteria): The following equation presents the definition of head injury criteria:
	[image: ]


	
	Where “a” = the resultant acceleration at the center of gravity of the head form expressed as a multiple of “g”, the acceleration of gravity, “t1” and “t2” = any two points in time during the impact.
Procuring Agency: The University of California at Davis (UCD)
Proposer: The successful Proposer who is awarded a contract for providing all buses and equipment described in the contract documents
Related Defect: Damage inflicted on any component or subsystem as a direct result of a defect.
Seated Load: One hundred fifty (150) pounds for every designated passenger seating position and the operator.
SLW (Seated Load Weight): Curb weight plus seated load.
Supplier: Any manufacturer, company, or agency providing units, components, or subassemblies for inclusion in the bus. Supplier items shall require qualification by type and acceptance tests in accordance with requirements defined in Section 192.
Work: Any and all labor, supervision, services, materials, machinery, equipment, tools, supplies, and facilities called for in the contract and necessary to the completion thereof.

[bookmark: _Toc198108380]ACRONYMS
Listed below are the acronyms of various terms included in the Request for Quote:

ADA		Americans With Disabilities Act
ANSI		American National Standards Institute
ASTM		American Society For Testing and Materials
ATEC		Allison Transmission Electronic Control
ATW		Air to Water Differential
AWS		American Welding Society
CARB		California Air Resources Board
DVR		Digital Video Recorder
EPA		Environmental Protection Agency
EPQ		End Product Questionnaire
FMVSS	Federal Motor Vehicle Safety Standards
RFQ		Request for Quote	
ISO		International Standards Organization
LED		Light Emitting Diode
MTBF		Mean Time Before Failure
NTSC		National Television Systems Committee
OEM		Original Equipment Manufacturer
PC		Personal Computer
PMAD		Personal Mobility Aid Device
UCD		University of California at Davis
SAE		Society of Automotive Engineers
UPS		Uninterrupted Power Supply

[bookmark: _Toc198108381]MAINTENANCE PERSONNEL SKILL LEVELS
“HD Tech”		=	Journey worker or Class A Mechanic
“Asst HD Tech”	=	Mechanic Helper or Bus Servicer
1.1.1. “Student Asst”	=	Cleaner, Fueler, Oiler, Hostler or Shifter

[bookmark: _Toc198108382]LEGAL REQUIREMENTS
The bus shall meet all applicable FMVSS and ADA regulations in effect at the date of manufacture.

The Proposer shall comply with all applicable Federal, State and Local regulations. In the event of any conflict between the requirements of these specifications and any applicable legal requirement, then the legal requirement shall prevail.

[bookmark: _Toc198108383]ALTOONA TESTING
Prior to acceptance of first bus, the structure of the bus shall have undergone appropriate structural testing and/or analysis, including FTA required Altoona testing, to ensure adequacy of design for the urban transit service. Any items that required repeated repairs or replacement must undergo the corrective action with supporting test and analysis. A report clearly describing and explaining the failures and corrective actions taken to ensure any and all such failures will not reoccur shall be submitted to UCD.




[bookmark: _Ref30386106][bookmark: _Toc198108384]GROSS VEHICLE WEIGHT RATING (GVWR)
Gross Vehicle Weight Rating (GVWR) for buses supplied shall be sufficient to accommodate fully loaded bus (fuel, oil and coolant as well as all equipment specified herein) plus full passenger (seated and standing) load for safe and normal in-service transit operation.

[bookmark: _Toc198108385]BUS PERFORMANCE
Propulsion system and drive train shall provide power to enable the bus to meet the defined acceleration, top speed, and grade ability requirements. Sufficient excess power shall be available to operate all accessories.

The bus shall be capable of a top speed of sixty five (65) mph on a straight level road, with full passenger load, and all accessories operating.(see Section 93.8)

Grade ability requirements shall be met on grades with a surface friction coefficient of 0.7 and above, with full passenger load, and all accessories operating. The power-plant shall enable the bus to maintain a speed of twenty five (25) mph on an eight (8) percent grade.

An average acceleration rate of at least 0.06 g shall be achieved, with full passenger load, between zero (0) and fifteen (15) mph. Acceleration measurement shall commence when the accelerator is depressed.

Jerk, the rate of change of acceleration, shall be minimized throughout the acceleration/deceleration range and shall be no greater than 0.3 g/sec. This requirement shall be achieved regardless of operator actions.

Bus shall be designed for minimum overhang. The wheelbase shall be sufficient to allow for minimal vibration, bounce or jouncing.

A test consisting of a bus traveling at twenty (20) mph passing over an isolated bump in the road, to be created by a standard two (2) by four (4) block that all wheels go over, shall not indicate more than a peak of 2g on an accelerometer positioned at any point on the floor of the bus.

[bookmark: _Toc198108386]ENGINE
The engine shall be a four-cycle diesel powered engine, minimum 330 HP, with direct injection. The engine must be capable of giving satisfactory life and performance and shall, with normal maintenance, operate with no smoke or objectionable odors using fuels and oils meeting the manufacturer’s recommendation. The engine/transmission installation shall conform to the “installation design sign off sheets” as signed-off by the OEM per Allison N.A. Bus Tech Data Supplement SA3189 prior to delivery (see Section 91.6). The vendor shall furnish horsepower, torque curve charts, EPQ test results of bus model offered and ratings for proposed engine operating on ULTRA Low Sulfur Diesel fuel. The bus shall also meet the CARB emissions requirements for a 2007 or newer heavy-heavy duty transit bus engine (0.2 g/bhp hr. NOx and 0.01 g/bhp hr. PM). The Cummins ISM engine (engine family name 7CEXH0661MAC and 8CEXH0661MAC) meet this requirement.

The engine shall be equipped with a microprocessor-based, diesel electronic control system that complies with SAE J1708 “Recommended Practice for Serial Data Communication Between Microprocessor System In Heavy-Duty Vehicle Applications”. This system shall include an engine-mounted, Electronic Control Module (ECM) equipped with an Electrically Erasable Programmable Read Only Memory (EPROM) to control engine function. The system shall also include electronic fuel injectors, an electronic accelerator pedal, and various sensors to monitor coolant level, oil pressure, coolant temperature, turbocharger pressure, engine speed, cylinder sequencing (timing and location) and exhaust back pressure (provide access port). When an impairment occurs in any one of these areas, the microprocessor must signal the operator through a properly labeled light on the dashboard. Trouble codes logged by the electronic control module shall be permanently retained in the ECM memory until removed with proper equipment.

The electronic control module shall contain a backup microprocessor unit that takes over engine control in case a fault develops with the main microprocessor system. There shall be no mechanical controls of linkage to the ECM. The system shall include a check engine light (amber) and a stop engine light (red) to be mounted on the dashboard in view of the operator. These lights shall be activated by the electronic control module. The data readers shall be capable of troubleshooting beyond isolating to function.

If a fault develops in the engine system due to low oil pressure, high coolant temperature, low coolant level, or high transmission oil temperature, the electronic control module shall activate a programmed shutdown of the engine according to the following schedule:

	PERCENT OF THROTTLE
	SECONDS AFTER FAULT DETECTED

	100
	0

	84
	5

	68
	10

	53
	15

	40
	17



Engine shutdown shall occur 30 seconds after fault detection. An override shall be provided to allow an additional 30 seconds of engine operation, each time the override is used, before final shutdown.

Engine shutdown due to low coolant level. A low coolant probe shall be provided with an amber telltale light incorporated into the warning system which shall only activate a shutdown mode if the warning (amber) light is illuminated for more than thirty (30) seconds.

The programmed engine shutdown system shall also be programmed to be activated by receiving a signal from the transmission due to high oil temperature.

Engine shall be equipped with an Electronic Data Control System or approved equal, allowing for the monitoring of all engine functions and providing a download link to a laptop computer.

The engine air intake shall be through a removable screened opening at the rear top of the bus adjacent to the air intake for the climate control system. The engine air duct shall be so positioned as to minimize water entrance into the air induction system. A passage shall be provided so that any water which does find entry into the intake system can be drained prior to entry into the air cleaner element. The screen opening and air duct to cleaner shall be isolated from the primary body structure for noise attenuation.

A dry element type air cleaner (Donaldson or approved equal) and silencer assembly, incorporating broad band attenuation centered about 250 hertz, shall be used. Engine air duct shall be so shaped as to minimize water entrance into the air induction system. 

All flexible fuel, oil, air, and coolant lines in engine compartment shall be Teflon type, with braided stainless steel cover.

The engine shall be equipped with a fast idle device designed to operate only when the transmission shift lever is in neutral position and the parking brake is engaged. It shall be adjustable between 750-1000 RPM. The fast idle device shall be solenoid or air-operated and controlled from the operator’s location, and the rear engine control panel.

An oil extraction fitting ( CTC or Probalyzer, Push Button Valve tm or approved Equal ) shall be installed, allowing for the easy removal of oil sampling without contamination. Magnetic drain plugs shall be provided.

Engine oil, coolant, and fuel filters must be AC Delco or approved equal.

Engine must be able to operate on API 15W-40 CH engine oil.

[bookmark: _Toc198108387]RESONANCE-VIBRATION
At engine idle or low engine speed conditions, in gear or out of gear, with or without the air conditioner in operation, the passengers and bus operator shall not be subjected to any power plant induced vibration causing annoying audible, visible, or sensible vibrations of body parts such as panels, trim, windows, seats, stanchions, etc. Vibrations shall not exceed .0025 inches peak to peak overall vibration displacement.

Vibration tests may be requested by the resident inspector of UCD prior to the release of the bus for shipment if annoying resonance or vibrations are noticed. Buses will not be given an authorized shipping release until the test is satisfactorily resolved. Refer to Section 196, Pre-delivery Test and Inspection.

Vibration testing shall be performed on the centerline of the bus floor, over the rear axle using a calibrated vibration analyzer (IRD Model 820 or equal) with a frequency range of 600-60,000 cpm/10-10,000 cps.

A broad filter setting shall be used in all tests with a 10 percent bandwidth. The vibration pickup unit shall be a (displacement type) IRD Model 544 or equal w/magnetic holder base.

All test shall be at the frequency response of 600-60,000 cpm/10-1,000 cps. A tape print-out for the representative bus tested shall be provided with its respective quality assurance documents.

Tests shall indicate vibration for the following operational modes:

	Engine at idle Mode
	Engine at high idle Mode

	
	

	In neutral, A.C. off
	In neutral, A.C. off

	In gear, A.C. off
	In gear, A.C. off

	In neutral, A.C. on
	In neutral, A.C. on

	In gear, A.C. on
	In gear, A.C. on



[bookmark: _Toc198108388]




CHARGE AIR COOLING
The charge air cooling system, also referred to as after coolers or intercoolers, shall provide maximum air intake temperature reduction with minimal pressure loss. The charge air radiator shall be sized and positioned to meet engine manufacturer’s requirements. The charge air radiator shall not be stacked ahead or behind the engine radiator and shall be positioned as close to the engine as possible unless integrated with the radiator. Air ducting and fittings shall be protected against heat sources, and shall be configured to minimize restrictions and maintain sealing integrity. 

[bookmark: _Toc198108389]COOLING SYSTEM
Temperature of operating fluids on the bus shall be controlled by a cooling system(s) that meets or exceeds the engine manufacturer’s minimum requirements. At a minimum, the cooling system shall be sized to maintain fluids at safe, continuous operating temperatures during the most severe operations possible with the bus loaded to GVWR and with ambient temperatures up to 130° degrees Fahrenheit. The engine shall be cooled by a water-based, pressure type cooling system that does not permit boiling or coolant loss during the operations described above. Engine thermostats shall be easily accessible for replacement. The engine cooling system shall be equipped with a properly sized spin-on, disposable coolant filter. Shutoff valves shall allow filter replacement without coolant loss. Valves shall permit complete shut-off of both lines for the heating and defroster units. All low points in the water-based cooling system shall be equipped with drain cocks. Air vent valves shall be fitted at high points in the cooling system unless it can be demonstrated that the system is self-purging.

A sight glass to determine satisfactory engine coolant level shall be provided and shall be accessible by opening one of the engine compartment’s access doors. A spring-loaded, push-button type valve shall be provided, to safely release pressure or vacuum in the cooling system. The coolant filler shall be no more than sixty six (66) inches above the ground and shall be accessible through the same access door.

The radiator shall be, at a minimum, heavy duty, six (6) row cores with eight (8) fins per inch, of durable corrosion-resistant construction with bolted-on removable tanks. Radiator piping shall be stainless steel or brass tubing and if practicable, rubber hoses shall be eliminated. Necessary hoses shall be premium, silicone rubber type that are impervious to all bus fluids. All hoses shall be secured with premium, stainless steel, self-adjusting constant torque type clamps with a collared screwdriver head.

The radiator shall be of sufficient capacity to be capable of maintaining designed optimum operating temperature of the engine and transmission, and shall meet or exceed the ATW (air to water) differential requirements for the Sacramento area, when the outside ambient temperature is at 130° degrees Fahrenheit and the bus is operating with the equivalent weight on board equal to a full seated load, plus 3,725 pounds for standees on a ten (10) percent grade with the air conditioning running.

Fan speed shall be electronically regulated by the engine control system to maximize cooling efficiency and minimize fan noise. No heat producing components or climate control system components shall be mounted between the engine cooling air intake aperture and the radiator. A temperature-controlled fan shall be supplied which shall not be driven when the coolant temperature is less than 180° degrees Fahrenheit. The design of the cooling system must be so that there is a minimum of 12° degrees Fahrenheit to l8° degrees Fahrenheit temperature drop between coolant inlet and coolant outlet of radiator with engine running at normal operating temperature and outside ambient temperature of 130° degrees Fahrenheit. The fan drive motor assembly, control valve and hydraulic hoses shall be protected, to prevent any hydraulic fluid from reaching the bus exhaust system and turbocharger, in the event of a hydraulic leak or rupture. Hydraulic hoses for power steering system shall be designed to withstand operating pressures of 4,000 psi or greater. Power for the fan drive shall be independent of the bus steering system.

[bookmark: _Toc198108390]TRANSMISSION
The transmission shall be at a minimum the Allison B500R or approved equal. The transmission must utilize electronic valve body and integral retarder system. An oil extraction fitting ( CTC or Probalyzer, Push Button Valve tm or approved Equal ) shall be installed, allowing for the easy removal of oil sampling without contamination. Magnetic drain plugs shall be provided.

The transmission is to be hydraulically operated, and shall have the capability of five forward ranges and one reverse range. It shall automatically change gear ratios and supply oil under pressure to the converter and the lubrication circuits. The torque converter will multiply engine torque and act as a fluid coupling between the engine and transmission gearing while starting and through first gear operation. The transmission gearing will consist of two or three seats of constant mesh planetary gears operated hydraulically actuated disc-type clutches to provide smooth, full power shifting. The clutches to be oil cooled and self-adjusting. The gear train will include at a minimum first, second, third and fourth gear clutches, with a forward clutch applied in all forward ranges.

Transmission gear shift pad to be accommodated by an electronic arrangement.

Transmission shall be cooled by means of a heat exchanger that utilizes the engine coolant system to cool the transmission fluid system.

The transmission shall have a built-in oil pump, neutral safety switch, back-up light switch, rear mounted retarder switch (on rear engine compartment control panel) and electronic shift selection pad.

[bookmark: _Ref15099087]The transmission gear ratios shall be appropriate for the normal functioning of the bus with full seated loads in moderately hilly terrain.

The transmission’s electronic control system shall incorporate a self-diagnostic procedure that continuously monitors the following functions of components through the microprocessor:
(1.)	Low oil level
(2.)	Forward and reverse pressure
(3.)	Microprocessor
(4.)	Output speed sensor
(5.)	Solenoids
(6.)	Oil Temperature. (Engine shutdown activated at converter out line temperature of 300° degrees F, amber light for 250° Degrees F) temperature. System must not be subject to premature shutdown.
(7.)	Shift selector
(8.)	System voltage
(9.)	Retarder output to cooler (350° Degrees F)

When an impairment occurs in any one of the above areas, the microprocessor must signal the operator through a properly labeled red light on the dashboard. The particular impairment must be automatically obtainable by the Unitrans Maintenance Department through a coded signal.

If an impairment exists and is of such nature as to affect shifting or cause further damage to the transmission, a system must be integrated into the microprocessor to allow for limited bus operation by the operator to maneuver the bus to a safe location. The function should be present under the following conditions:
(1.)	Low input voltage or electrical loss
(2.)	Loss of output speed signal
(3.)	Solenoid failure

The operator must receive a visual signal by means of a “DO NOT SHIFT” or “CHECK TRANSMISSION” light, as well as a continuous audible sound.

Continued limited operation capability, while the transmission is in range, must be present when the system loses total electrical power, including removal of the harness at the main transmission connector.

The transmission shall provide a signal to the ECM engine shutdown system, when a high transmission oil temperature condition is present.



The transmission shall be equipped with an output retarder as provided by Allison, or approved equal. The retarder shall incorporate a paddle wheel design, which will act as a reverse-type torque converter. This design shall utilize a solenoid-type actuator which will allow for the transmission oil to be directed into the retarder housing. For enhanced braking capability, the manufacturer shall provide the appropriate retarder controls and activation switch locations. A one third (⅓) auto apply (jumper harness), one third (⅓) from 2psi switch, one third (⅓) from 4psi switch retarder control system is requested..

The heat generated by the above-referenced system will be dissipated through the transmission’s cooling system. Transmission shall be designed and certified to operate on ALLISON TRANSYND OIL or approved equal.

The transmission dipstick and filler spouts shall be easily accessible and mounted to the rear or on the curb side of the bus (away from traffic). An illustrated label detailing the checking and filling procedures for the transmission fluid shall be provided at the dipstick location. The label shall be permanently fixed and shall be made of plastic or metal and be of a durable design. A detailed checking procedure using the dipstick shall be described and illustrated in the Owner’s and/or Service Manuals.

The bus shall pass the minimum cooling validation tests per Allison N.A. Transit Bus and Bus Transmission Installation Design – Tech Data Supplement SA3189. The transmission cooling system should provide a minimum cooling Limiting Ambient Temperature (LAT) for bus validation at 130°F or higher, results of the testing shall be provided to UCD prior to delivery and acceptance.

The installation design, manufacture and assembly shall be performed in accordance with the Allison Tech Data Requirements. The transmission installation shall be certified in writing by the bus manufacture as being designed, manufactured and assembled in accordance with the Allison Tech Data Requirements, before delivery and acceptance by UCD.

[bookmark: _Toc198108391]FUEL SYSTEM
[bookmark: _Ref15100003]The fuel tank shall be a minimum usable 120 gallon (U.S.) capacity, internally baffled to prevent surging and rigidly supported by at least four supports, arranged for easy removal. The tank shall incorporate a sump with minimum ½ inch hex head brass drain plug. The tank shall be equipped with an audible signal to indicate (over/under fill) when the tank is within seven (7) gallons of maximum capacity during refueling. The filler pipe or inspection plate shall be removable for easy inspection and shall be capable of accepting up to 18 gallons per minute and shall be located on the right hand side of bus.

A nominal nine (9”) inch by nine (9”) inch access door shall be provided. Door must be able to remain in an open position further than 120° while fueling.

A diesel fuel processor shall be installed into the bus fuel delivery system. This fuel processor system shall replace the standard fuel filters utilized with the engine. A swing type check valve is required in the fuel supply line to prevent siphoning of fuel back to the tank, thus facilitating filter service.

Fuel tank shall incorporate an anti-spill device. Provisions shall be made to accommodate drainage of any fuel spillage in the fuel fill area.

[bookmark: _Toc198108392]AXLES
All axles shall be equipped with oil bath seals, and shall have oil lubricated hub bearings.

The front axle shall be a Meritor rigid axle (or approved equal), with S-Cam brakes, auto slack adjusters and non asbestos linings. The capacity of this axle to be sufficient for the bus loaded to GVWR.

Adjustable steering stop screws shall be incorporated into each end of the axle center to provide a forty five (45°) degree maximum turn angle of the wheels to prevent interference between the tires and their adjacent components.

Replaceable upper and lower bushings shall be provided with the steering knuckles, along with upper and lower grease fittings in the king pin boss for proper lubrication.

Tie rod assembly shall consist of the rod and two end assemblies. Tie rod ends shall be provided with grease fittings for lubrication. Non-greaseable (throwaway type) ends will not be permitted.

The tag axle shall be a heavy-duty type, incorporating a one piece stamped stud axle housing. The load tubes shall be replaceable and are to be threaded to allow for adjustment of wheel bearing nuts. Axle shafts to be floating type with all steel bearing loads carried on the axle housing end sleeves. Capacity of this axle to be sufficient for the bus loaded to GVWR. The axle shall be equipped with oil bath seals. This axle shall have auto slack adjusters, S-Cam type brakes and non asbestos linings.



The rear axle shall be a heavy-duty axle incorporating a one piece stamped stud axle housing, with auto slack adjusters, S-Cam type brakes and non asbestos linings. Capacity of this axle to be sufficient for the bus loaded to GVWR. The axle shall be equipped with oil bath seals. This axle shall have auto slack adjusters, S-Cam type brakes and non asbestos linings.

[bookmark: _Ref15099323]Axle gear ratio shall be designed to provide maximum MPH (miles per hour) while maximizing low speed acceleration. A top road speed of sixty five (65) MPH shall be obtained on straight, level road at recommended governed engine speed with all accessories in operation and bus carrying GVWR. See Section 85.

The differential carrier shall be removable as a complete unit from the axle housing. Axle tubes shall be made removable without removing entire differential housing. A magnetic drain plug shall be provided.

Wheel hubs shall utilize Oil lubricated hub bearings. Hub piloted wheels shall be used on all axles. Budd-type wheels shall not be permitted.

[bookmark: _Toc198108393]EXHAUST SYSTEM	
Exhaust system furnished must meet all applicable Federal and State regulatory standards for bus exhaust systems.

Exhaust gases and waste heat shall not be discharged on the right side and shall be directed generally away from the bus. Exhaust piping shall not restrict the underbody clearances. Proposer shall provide a vertical mounted exhaust system, with an elbow termination, at the left rear corner of the bus above roof height. The location and design of the exhaust pipe shall be subject to UCD’s review and approval.

The Catalytic Muffler shall have a separate compartment and shall allow for easy access for servicing and replacement.

The engine shall be certified to meet all applicable emission Standards prior to date of delivery. The bus shall meet all applicable CARB 2007 emissions standards for a model year 2008 heavy heavy-duty transit diesel engine.

[bookmark: _Toc198108394]SUSPENSION
Full air leveling suspension system designed to maintain a constant floor height in relation to the axles regardless of load. Air source shall be accessory air tank with a pressure regulating valve to protect from leaks in the suspension air springs.


Front suspension shall have two (2) to four (4), rolling lobe-type air bellows.

Center and rear suspension shall have two (2) to four (4), rolling lobe-type air bellows.

System must maintain constant height of body in relation to axles, regardless of load. Source of air shall be a separate tank, and a pressure valve shall protect against air loss from leaks or failure of suspension system.

Each axle shall be designed to control lateral, longitudinal, and torsional movement, utilizing radius arm assemblies, stabilizer bars and/or sway bars as designed by the manufacturer.

The front axle’s upper radius rod shall incorporate a threaded caster adjusting clamp which will permit adjustment without removing radius rod.

Shock absorbers are to be provided on each side of front, center and rear axles. Shock absorbers are to be Koni, Gabriel, Delco, Sachs-Boge or approved equal.

Front, and rear stabilizer bars if utilized are to be attached laterally to body under structure in rubber mounting, with links at both ends to suspension supports. Self-locking nuts to be riveted on the stabilizing bar “U” clamp bracket.

Stabilizer bars (sway bars) shall be constructed of a one piece solid high tensile steel. No tubular steel will be accepted.

[bookmark: _Toc198108395]BUS KNEEL
The bus shall be designed to provide kneeling of the front of the bus to facilitate ingress and egress for elderly or handicapped persons. The kneeling system shall be controlled by a toggle switch located to the left side of the operator, and when actuated, shall cause the front entrance step to lower to ten and one half inches (10½”) maximum above the ground. Switch to be protected to prevent inadvertent usage, in a position adjacent to the door control level to facilitate ease of operation with one hand. An automatic brake interlock and accelerator interlock shall be provided applying the rear brakes during the entire lowering and raising kneeling cycle to prevent inadvertent movement of the transit bus. The kneeling feature will only operate with the front door open and at the operator’s discretion.

Lowering and raising cycle of the kneeling system shall be fifteen (15) seconds maximum.

[bookmark: _Toc198108396]WHEELS AND TIRES
All wheels shall be Alcoa aluminum (Dura-Bright) with polished finish on both sides. The wheels and tires shall be balanced and aligned. Front, rear and spare wheels shall be interchangeable with each other. Wheels shall be compatible with tires in size and load carrying capacity.

Proposer shall furnish, mount, spin balance tires, and provide all weights for installation. The load on any tire shall not exceed the tire suppliers rating. The tires shall be the manufacturer’s recommended steel belted radials.

One (1) spare tire and wheel, mounted and balanced, for each bus, shall be provided upon bus delivery.

All buses supplied under this contract shall have hub odometer installed on the right rear outside dual wheel. The hub odometer shall be precise and super sealed to keep out moisture. The hub odometer shall have a capacity reading no less than 999,999 miles. The hub odometer shall be an Engler, Accu-Trek or approved equal. The mileage indicator on the hub odometer shall not show the tenths of mile.

[bookmark: _Toc198108397]STEERING
A hydraulically assisted power steering gear, shall be integral type with flexible lines eliminated or the number and length reduced. Steering gear failure shall not result in loss of steering control. Steering gear must be able to operate on automatic transmission fluid.

The steering mechanism shall be so constructed that the bus can be easily steered by the operator and shall be such as to make the wheel free from road shock and vibration. Steering from full left to full right turn shall be accomplished in no more than approximately nine complete turns of the steering wheel. The steering mechanism shall be power-assisted, self-centering, requiring little or no effort for the operator to bring the bus back to a straight-ahead position after turning.

The steering wheel shall be not less than nineteen and one half (19 ½”) inches in diameter, black in color and the wheel ring shall be made entirely of all plastic or synthetic resin, molded over metal. Further, it shall be provided with puller holes in the hub so that a standard or universal puller may be used.

The steering column shall be able to tilt forward and backward and shall telescope up and down, allowing for maximum operator control and comfort.

The following specifications shall be adhered to in regard to ease of steering:

(1.)	The required pull at the steering wheel rim will not exceed forty (40) pounds to turn the front wheel five (5°) degrees right or left.

(2.)	The requirements are for a wet bus, empty, on a dry concrete floor, clean and free from loose or foreign material, with tires inflated to one hundred and fifteen (115) pounds of pressure.

(3.)	The pull at the rim for a wet bus with a seated load (one hundred and fifty (l50) pounds per passenger) shall not exceed sixty (60) pounds under the same conditions as outlined above.

Provisions shall be made for easy external adjustment of steering gear backlash.

Power steering hydraulic pump shall be totally isolated from other hydraulic systems, and shall be capable of delivering four (4.0) GPM at 1200 psi. A pressure relief valve shall be provided and set at 1500 psi. Power steering pump must be able to operate on automatic transmission fluid.

At a minimum a six (6) quart capacity fluid reservoir with a meshed screen filter shall be provided. Reservoir shall have a dipstick and/or sight glass for fluid level. Fill cap shall be provided with restraining chain. Dipstick if separate from fill cap must also have restraining chain.

Power steering hoses shall be neoprene type, AQP-based, designed to withstand operating pressures of 4,000 psi or greater.

[bookmark: _Toc198108398]BRAKES
Service brakes installed on all wheels, shall be internal expanding air operated type, capable of stopping the bus at a deceleration rate equivalent to a stop within 16 feet from a speed of 20 MPH, on dry pavement with a full seated load. All air brake controls shall be Bendix Westinghouse, or approved equal. Service brakes shall comply with the applicable FMVSS 121 Requirements.

Brake hoses from the front, center and rear brake valves to the brake chambers shall be flexible constructed with AQP, Parker or neoprene tube with two nylon braids and AQP, Parker or neoprene cover or approved equal. Steel braided lines shall not be permitted.

Brake drums shall be fourteen and one-half inches (14½) minimum inside diameter, with minimum lining width of, front six inches (6”), center and rear ten inches (10”).

Brake shoes shall consist of ¾ inch thick bolted non-asbestos, Marathon or approved equal. At the anchor pin end, bushings shall be installed on the brake shoes and spider. 

Brake camshaft bearing surfaces shall be chrome-plated or duraplated.

Brake block shall have a maximum wear scribe line.

Brake cam shall be “S” type.

Brake cam shall have serviceable bushings.

The parking brake shall be a spring brake, with a hand-brake valve to the left of the operator and shall be capable of stopping the bus at a deceleration rate equivalent to a stop within 65 feet from a speed of 20 MPH, on dry pavement. The parking brake system shall comply with all applicable FMVSS 121 requirements.

Automatic self adjusting slack adjusters shall be provided, with grease fittings and protective boots as required. The automatic slack adjuster shall operate by measuring the shoe clearance not the push-rod stroke length.

The brake pedal shall be constructed of malleable iron or pressed steel.

[bookmark: _Toc198108399]PNEUMATIC SYSTEM
The air compressor shall be flange mounted, steel gear driven from the engine, have a minimum output of 28 cubic feet per minute at 1250 engine RPM, lubricated from the engine, and shall be water cooled. A Puraguard DL or approved equal in line filter shall be included with the compressor. Ball bearings shall be used at each end of the crankshaft. The air storage system shall consist of three tanks with a combined capacity of at least 4850 cubic inches.

Stop light and low air switches to be located above the floor at the lower portion of the dash compartment, to the right of the operator. Switches shall be accessible through a hinged or removable access panel. Switches may also be located at the side console and be accessible from the exterior of the bus via a side hinged access panel or a top hinged panel with door prop.

Provision shall be made to apply shop air to the bus air system at two locations using a shrader valve (female end), or approved equal. Shrader valves to be located:
(1.)	On the engine compartment bulkhead
(2.)	At the front of the bus under front bumper, centered on bus.

The third air tank for the air suspension shall have a valve or valves to regulate and protect the air system and shall be isolated.

The following air lines shall be provided:
(1.)	Flexible air compressor discharge line shall be a minimum one inch (1”) O.D. Aeroquip 2807 Teflon Stainless Steel jacketed or approved equal. Annealed copper, stainless steel, or Teflon covered with braided stainless steel may be used after initial flexible portion of line.

(2.)	Lines between the air dryer and air tanks shall be Aeroquip FC 350 AQP, Parker Anderson Thermal Plastic or approved equal.

(3.)	Lines from quick release or relay valves to the brake chambers shall be Flexible Aeroquip 2550, 2554, 2570 or constructed as follows: AQP or neoprene tube with two nylon braids and AQP or neoprene cover.

(4.)	Engine compartment lines shall be Aeroquip FC 186 Teflon wire braided or approved equal. Other lines shall be annealed silicone synflex, or copper tubing. All air lines shall be protected with rubber grommets at all points where the lines pass through the under structure components.

A check valve shall be furnished between the first and second tanks adjacent to the second tank. The first air tank shall have a 150 psi safety valve. A check valve shall be installed between compressor and first tank. Test procedures shall be provided to establish whether or not the check valve is in working order.

The air system shall be equipped with Bendix AD9 air dryer and quality type petcock, or approved equals. Drain valves shall be provided to preclude moisture accumulation in the air system. Air dryer must have 12 or 24 volt heater.

The air system shall be equipped with a Haldex Oil/Water Separator or approved equal. Separator shall be automatic and shall be designed to preclude oil/water accumulation in the air system.

[bookmark: _Toc198108400]BODY FRAME AND CONSTRUCTION
Body frame components shall be so configured as to prohibit the retention of water within the frame sections.

All framing and welded surfaces shall be treated with a cleaning solution and coated with primers as suggested by the designer.

Aluminum skins shall be riveted using stainless steel rivets. All joints shall be welded or riveted with minimum ¼ inch rivets. Where framing is to be removed for accessibility, SAE Grade 5 bolts shall be used.

Chassis, body, power plant, and battery tray framing must use high grade 300 series stainless steel, electrically welded using 308 wire.

Reinforced fiberglass and plastic materials shall be excluded from the structural support sections of the basic body construction, except for replaceable panels or doors.

Under normal conditions of transit service throughout the service life of the bus, the basic structure shall withstand fatigue damage that is sufficient to cause Class 1 or Class 2 failure. The structure shall also withstand impact and inertial loads due to normal street travel throughout the bus’s service life without permanent deformation or damage.

The bus, at GVWR and under static conditions, shall not exhibit deformation or deflection that impairs operation of doors, windows, or other mechanical elements. Static conditions include the bus at rest with any one wheel or dual set of wheels on a six inch (6”) curb or in a six inch (6”) deep hole.

All structure, body, and panel bending mode frequencies, including vertical, lateral, and torsional modes, shall be sufficiently removed from all primary excitation frequencies to minimize audible, visible, or sensible resonant vibrations during normal service.

It shall be possible to jack up the bus at curb weight, with a common eight inch (8”) high floor jack when a tire or dual set is completely flat and the bus is on a level, hard surface without crawling under any portion of the bus and without relocating the bus. Tire removal and reinstall shall be completed by a class “Asst HD Tech” service worker in less than twenty (20) minutes from the time the bus is sufficiently high to remove and reinstall a wheel and tire assembly. The bus shall withstand such jacking to a height of eighteen inches (18”) at any one or any combination of wheel locations without permanent deformation or damage.

The bus axles or jacking plates shall accommodate the lifting pads of a three (3) post hoist system. Jacking plates, if used as hoisting pads, shall be approximately five inches (5”) square, with a turned down flange not less than one inch (1”) deep on each side to prevent the bus from falling off the hoist. Other pads of the bus structure shall support the bus on jack stands independent of the hoist.

[bookmark: _Toc198108401]BODY
Body and under structure shall be built as an integral unit adequately reinforced at all joints where stress concentration may occur.

Before assembling, all metal body parts shall be given a thorough multiple stage anti corrosion treatment, and zinc chromate primer paint shall be applied to both aluminum and steel. Stainless steel body parts are not required to be anti corrosion treated.

All nuts, bolts, and washers shall be zinc, cadmium plated or phosphate coated to prevent corrosion.

All nuts and bolts shall be SAE Grade 8 quality or better and washers shall be an equivalent of SAE Grade 8 or better. 

All clips and clamps shall be stainless steel with a neoprene coating.

All exterior side panels between roof line and rub rail shall be 0.20 inch thick coremat reinforced fiberglass or a minimum of 0.060 inch aluminum. Rear closure door shall be smooth 0.063 inch aluminum. Skirt panels below rub rail shall be fiberglass. All aluminum exterior panels shall be riveted in place with minimum ¼ inch diameter solid anodized aluminum rivets, and no sheet metal screws shall be permitted. Fiberglass panels shall be secured by 3/16 inch stainless steel countersunk sealed rivets. Rub rail dividing side panels and skirt panels shall be internally ribbed for reinforcement to protect against damage to side panels. Aluminum exterior side panels, skirt panels, and rear closure door panels shall be anodized or painted per the exterior paint scheme requirement.

Front section shall be of single piece molded fiberglass; Aluminum or Galvanized panels may be used for front section below windshield.

Rear quarter panels shall be constructed of 0.080 inch smooth aluminum or fiberglass.

Windshield housing shall be constructed of adequate material to prevent flexing of housing, windshield movement, and windshield leaks.

Roof panel shall be constructed of 0.040 inch minimum smooth aluminum or approved equal and shall comply with Federal Motor Vehicle Safety Standards.

All exterior joints and seams shall be protected by the application of caulking compound. Body shall be thoroughly water tested and made tight to prevent leakage.

[bookmark: _Toc198108402]INSULATION FROM HEAT
Inside walls and ceiling shall be adequately insulated with fiberglass blankets, minimum one and one quarter inches (1¼”) thick with 0.75 lb. density, sealed in polyethylene or approved equal. Side wall insulation shall consist of two layers of glass fibers compressed to a thickness of 3/16 inch with a density of one and one-half (1½) lbs per cubic foot. Layers are separated by one (1) mil thick aluminum foil and bonded together with a phenolic resin binder with silicone additive. Use of polyethylene bagged fiberglass or plastic polystyrene shall also be permitted.

Interior seat and riser, mounted over engine compartment shall be insulated with minimum one and one-half (1½) inch thick fiberglass blanket protected by aluminum foil for long life and maximum protection against heat radiation from the engine compartment. Baryfoil ½ inch thick shall also be permitted.


[bookmark: _Toc198108403]CORROSION RESISTANCE
The bus shall resist corrosion from atmospheric conditions and road salts. It shall maintain structural integrity and nearly maintain original appearance throughout its service life, provided it is maintained in accordance with the procedures specified by UCD. Materials exposed to the elements and all joints and connections of dissimilar metals shall be corrosion resistant and shall be protected from galvanic corrosion. Representative samples shall withstand a two (2) week salt spray test in accordance with ASTM Procedure B-117 with no visual or structural detrimental effects to normally visible surfaces, and no significant structural degradation or weight loss of over 1 percent (1%) for other members or components. All undercarriage metal framing, engine module framing, fuel tanks, must be liberally coated. Corrosion resistance coating must be exceptionally durable to meet UCD’s heavy duty transit needs.

Bus shall be coated with non-flammable, resin type corrosion resistance material.

[bookmark: _Toc198108404]UNDERCOATING
The underneath portion of the under frame and step well including the wheel housings, shall be sprayed generously with a fire retardant undercoating material.

All electrical components, fuel tank(s), engine/transmission assembly, air lines and brake system components, and lug fittings shall be protected from undercoating spray.

Underside shall be coated with a spray on type insulation material (Polyfoam or approved equal), to reduce the transference of road heat to the inside of the bus.

[bookmark: _Toc198108405]FLOOR
The floor shall be a continuous flat plane from the front of the bus to the rear exit door, with a ramped aisle between the drive and tag axles of the bus, except at the wheel housings, but it shall not interfere with the passenger seating. Where the floor meets the walls of the bus the surface edges shall be blended with a circular section of radius not less than ¼” inch, and a molding or cove shall prevent debris accumulation between the floor and wheel housings. All interior moldings shall be smooth and free of sharp edges and designed to last the life of the bus. The cut edges and bottom are to be sealed with a polyurethane sealant to prevent deterioration by rot, fungus, etc, no edge gaps will be permitted. Plywood ¾ inch thick seven (7) ply resin waterproof bond laminated fir, AB Marine Grade wood shall be used and plugged on both sides. Wood must be bolted to the under frame. Waterproof adhesives may be used in addition to bolting floor to the under frame. Self tapping stainless steel screws, 5/16 inch cherry rivets, and ¼ inch bolts may be used in conjunction with tapping plates with a thickness equal to a standard fastening. A no shrink fiberglass rein shall be used for screw fillers and joint fillers. MOR-BOND FA-206 fillers are acceptable.

The floor shall be level from the entrance door to the exit door. The floor of the bus shall not exceed a 4.5 degree slope.



Step/entry treads shall be of matching colored material, 5/16 inch ribbed, with metal backing totally enclosed in rubber to prevent contact of metal backing with step well. Integrally molded yellow nosing to be furnished on all step edges including floor level, bottom screws on step treads to be stainless steel.

Floor covering shall be heavy duty transit quality material. Color to be approved by UCD, smooth under seats and on operator’s platform. Material and color for balance of bus is to be approved by UCD, and shall be as follows, ribbed in aisle, front standee area and PMAD/wheelchair securement area, 5/16 inch ribbed in entrance, with six (6) inch wide stainless steel backing at entrance and standee line area.

A minimum two (2) inch wide, yellow rubber strip line, shall be provided across aisle just rearward of operator’s seat.

Anodized aluminum, rubber, vinyl or stainless steel rim moldings shall be applied at the floor covering edges around all wheelhouses, operator’s platform, dash panel, and at side wall joints not otherwise covered by floor heating ducts. Anodized aluminum, rubber, vinyl or stainless steel trim moldings shall be applied at edge of floor and wheel housing base. All seams to wheel housings and corners to wheel housings shall be covered by stainless steel, rubber, vinyl or anodized aluminum moldings.

All joints in floor covering shall be butt cut type. Aisle strip shall extend between seat mounting tracks. All access openings in the floor shall be sealed to prevent entry of fumes and water into the bus interior. Flooring materials shall be flush with the floor and shall be edge-bound with stainless steel to prevent the edges from coming loose. Access openings shall be non-symmetrical so that the ribs of reinstalled flooring shall be properly aligned. Fasteners shall tighten flush with the floor.

[bookmark: _Toc198108406]STAIRWAY
A straight staircase design will be fitted in a forward floor position to enable 2 wheelchair positions to be located adjacent and forward of exit door.
· Be a forward ascending design providing enhanced access to upper deck by incorporating wide parallel steps of equal height and increased upper shoulder width.
· Be manufactured with structural composite stiffening added where necessary to provide rigidity.
· Incorporate a protective toughened glass decency screen between stairs and lower deck.

The LHS front wheel box housing will be integrated into staircase assembly.

A large locker compartment will be incorporated with flush fitted access cover, suitable for a drivers locker or future electronic equipment etc. 





[bookmark: _Toc198108407]STAIRWAY SAFETY PANELS
Pulpit Panel
A waist height pulpit panel will be formed around stairwell and designed to accept a handpole stanchion and upper guardrails for passenger safety. The pulpit panel will be faced on gangway side and compact board on stairwell side. 
Decency Panel
A waist height decency panel will be formed at fwd. end of staircase and designed to accept a handpole stanchion. The decency panel will be faced on saloon side and compact board on stairwell side.

[bookmark: _Toc198108408]AUTOMATIC FIRE SUPPRESSION SYSTEM
The engine compartment, battery compartment and fuel compartment areas shall be equipped with an automatic fire extinguishment system, Amerex or approved equal. The purpose of the suppression system is to ensure bus and passenger safety and survivability in the event of a fire.

The manufacturer shall provide all necessary equipment for routine testing and calibration of fire suppression system by UCD or authorized representative. Final installation design of the fire suppression system shall be subject to UCD approval.

The manufacturer shall provide all necessary training and manuals (maintenance and parts) for UCD or authorized representative’s personnel, to ensure complete working knowledge of the system.

An adequate number of fire detection sensors, as determined by manufacturer’s engineering design for total system coverage, shall be located in the engine compartment to monitor the major heat sources and fuel storage areas. The system shall detect fires in critical areas, shall activate fast-acting extinguisher’s which releases fire suppression agent to those critical areas, and shall activate the fire alarm bell and fire warning light in the driver’s compartment. The system shall also monitor heat levels within the field of view (range) of the sensors and shall activate an overheat alarm to warn the driver of an overheat situation. The system shall return to normal setting and deactivate the overheat alarms when the temperature returns to normal. The system shall have supervision monitoring to indicate operational status of the sensors, harness, and extinguisher’s. Each extinguisher shall have a pressure gauge which is clearly visible when fire extinguishers are installed on the bus.

The engine compartment shall be protected by an automatic extinguishment system activated directly from the sensors. The sensors shall activate the extinguisher’s immediately upon fire detection. Automatic engine shutdown shall take place ten (10) seconds after fire detection.

(1.)	The fire sensors shall detect hydrocarbon, methanol, and other alternate fuel fires.
(2.)	The sensors shall operate over a temperature range of minus (-) 40° degrees F to plus (+) 200° degrees F.
(3.)	Quiescent current drain shall be less than 0.01 amps.
(4.)	The sensors shall be immune to false alarms.

The automatic extinguishment system fire extinguishers shall use high speed valves, attached to DOT certified bottles. The fire extinguisher’s shall be compatible with gaseous and dry chemical fire suppression agents and with future approved alternate agents. The fire extinguishers shall also meet the following criteria:

(1.)	The fire extinguisher shall operate over a temperature range of minus (-) 20° degrees F to plus (+) 180° degrees F.
(2.)	Each fire extinguisher shall weigh less than sixty (60) pounds when filled with agent.

An adequate number of fire detection sensors, as determined by manufacturer’s engineering design for total system coverage, shall be located to protect the battery compartment, fuel compartments including the fuel fill area, fuel filter, pump, valves, storage tank areas, and other areas likely to contain leaking fuel. The system shall detect hydrocarbon, methanol, and fires in critical areas, and shall immediately activate the fire alarm bell and warning light in the driver’s compartment.

Installation of fire suppression systems into the buses shall be completed prior to delivery of the buses to UCD. All work to be performed by certified technicians in fire suppression installation, as determined by the manufacturer.

[bookmark: _Toc198108409]WHEELWELLS
Front, tag and rear wheel wells shall be stainless steel or fiberglass designed to resist deterioration and provide an attractive interior appearance. Rear wheel well shall extend from the bottom edge of the forward skirt panel to bottom edge of the rear skirt panel. Tag wheel well shall extend from bottom edge of center skirt panel to bottom edge of bus body forward of area. Forward wheel well to extend from bottom edge or forward skirt panel to bottom edge of bus body forward of wheel well. Wheel well should be able to resist penetration due to sudden tire failure or road hazards.

Splash aprons shall be installed behind each wheel well, extending to within three (3) inches of the ground. Rear splash aprons shall be the full width of the bus to protect all rear compartments from road splash. Front splash aprons must also be full width of the bus.

[bookmark: _Toc198108410]FENDERS
Rubber fenders shall be applied to the exterior contour of the wheel wells to control wheel splash. Fenders to be fastened with stainless steel screws for easy removal.

[bookmark: _Toc198108411]POWER PLANT COMPARTMENT
The power plant compartment shall be completely sealed to prevent smoke or fumes from entering the bus interior. The power plant bulkhead shall be insulated to minimize heat transference to the interior and shall have the ability to maintain a maximum 20° degree Fahrenheit differential between the power plant bulkhead and the interior of the bus, additionally noise transfer to the bus interior shall not be above 86 db.

The compartment shall be lighted by a minimum of three (3) each twenty one (21) foot candle power lamps. An additional twenty one (21) foot candle power lamp shall illuminate the rear electrical junction box.

Lamps shall be enclosed by a clear high temperature resistant lens.

Small, spring-loaded access doors shall be provided to check and add engine oil and radiator coolant without necessity of opening a large compartment door.

Compartment doors shall be sturdily constructed, well fitted, and reinforced, where necessary, of material and finish harmonizing with other exterior features of the bus.

An oil pressure gauge, coolant temperature gauge, engine “RUN” switch, starter cutout switch, starter switch, lamp switch and throttle control are required in the engine compartment. Throttle control shall be automatically switched to the rear compartment position when the engine compartment switch is placed in the “rear start” position. All engine compartment switches and wiring must be environmentally sealed to keep dust and moisture out.

Coolant temperature gauge shall be mechanical. All gauges shall be moisture resistant and shock-proof.

Doors hinged at top shall be provided with heavy-duty, gas filled lifts equipped with positive means of locking the doors in the open position.

Engine, hydraulic (except power steering), fuel, and oil lines, shall be Aeroquip FC 300 Teflon with wire braid and reusable fittings or approved equal.

[bookmark: _Toc198108412]COMPARTMENT FIRE PROTECTION
The passenger and engine compartments shall be separated by a bulkhead(s) which shall be an incorporation of fireproof materials in its construction and be a firewall. This firewall shall preclude or retard propagation of an engine compartment fire into the passenger compartment. Only necessary openings shall be allowed in the firewall, and these shall be fireproofed.

Any passageways for the climate control system air shall be separated from the engine compartment by fireproof material. Piping through the bulkhead shall have copper, brass, or fireproof fittings sealed at the firewall with copper or steel piping on the forward side.

Wiring may pass through the bulkhead only if connectors or other means are provided to prevent or retard fire propagation through the firewall. The conduit and/or bulkhead connectors shall be sealed with fireproof material at the firewall.

Engine access panels in the firewall shall be fabricated of fireproof material and secured with fireproof fasteners. These panels, their fasteners, and the firewall shall be constructed and reinforced to minimize warping of the panels during a fire that will compromise the integrity of the firewall.

[bookmark: _Toc198108413]ACCESS DOORS AND SERVICE COMPARTMENTS
Exterior hinged access doors shall be provided to service and remove without difficulty the following components: transmission, engine, radiator, batteries, air cleaner, windshield washer reservoir, A/C receiver tank and dryer, heater and A/C blower motors, front and rear electrical junction boxes, windshield washer pump, defroster blower motors, and wiper motors, stop light and low air switch access panel. All large exterior hinged doors must use gas filled props.

An internal engine access panel shall be provided at rear transverse settee. Panel shall be from the floor to the bottom edge of seat and shall be the width of the two middle seats. The panels shall be constructed of stainless steel and shall be fastened by stainless steel bolts. Engine access panel shall be easily removable. Access to bolts for removal of panel shall be without obstruction.

An additional engine access panel shall be made available underneath the hinged rear transverse seats. This panel shall be fully removable and shall be a minimum of thirty (30”) inches wide and eighteen (18”) inches deep. The panel shall be constructed of stainless steel and fastened by stainless steel bolts.

Access for catalytic muffler assembly, power steering box mounting bolts, fuel tank mounting bolts, straps, sending unit and fill-neck fasteners must also be provided. 

[bookmark: _Toc198108414]BATTERY COMPARTMENT
The batteries shall be mounted on a tray with access door in body side. Inside of the door shall be covered with a durable insulating material to prevent an electrical short if door is damaged inward, upper portion of door or backside of compartment is to be louvered to provide for ventilation. The battery compartment and tray shall be stainless steel.

Battery compartment shall be large enough to allow for no contact between door and any portion of batteries, including any posts or wiring harness.

Battery harnesses and cables shall be properly fitted so as not to chafe or pull loose when extending battery tray to full extension.

Battery compartment to be extended a minimum of four (4”) inches above the battery in order to service battery hold-downs. Drawings or photographs of any proposed alternate, swing-out type battery tray must be provided to allow for UCD’s consideration for approved equal.

Battery tray shall extend sufficiently to allow a full visual inspection of all battery cells and all sides of batteries.

Battery hold down shall be solid hard rubber. Steel and stainless steel hold downs shall not be permitted.

At least two (2), one (1”) inch drain ports shall be provided at opposite ends of battery tray. Drains shall be equipped with tubing, which will channel acid away from all portions of bus, while bus is both stationary and in motion. Drain ports are not required for self-drain-type trays, which channel acid away from all portions of bus.

The battery compartment shall be vented and shall retain the battery in place during upset or rollover of the bus.

[bookmark: _Ref15101611][bookmark: _Ref15106953][bookmark: _Toc198108415]INTELLIGENT TRANSPORTATION SYSTEM RADIO (ITS)
ITS MAKE READY PROVISIONS
The Contractor shall provide “Make Ready Provisions” that will accommodate UCD’s planned future radio and intelligent transportation system (ITS) equipment. Detail design of the ITS Make Ready Provisions shall be finalized during pre-production meetings. Make Ready Provisions shall be approved by UCD prior to start of production. The provisions shall include specified equipment (such as antennas and preinstalled cabling), space for ITS equipment, power supply circuits, conduit system, and structural mounting provisions.

The following devices are likely to be included in UCD’s ITS system for installation by UCD after delivery of the bus:

Radio
AVA System Processor and Internal Signs
Automatic Passenger Counting (APC) Processor
Automatic Passenger Counting (APC) Door Sensors
Vehicle Area Network Controller (VAN)
Operator Control Panel
Wireless LAN Modem
CAD/AVL System

ITS EQUIPMENT ENCLOSURE
An equipment enclosure shall be provided to accommodate installation of the radio and ITS CAD/AVL system. Unless otherwise specified, additional ITS equipment provided and installed by the Proposer shall also be installed within the ITS enclosure. The ITS enclosure shall be as large as practical to facilitate future expansion of ITS equipment. The ITS enclosure shall be splash-proof and properly ventilated when the service door is secured. The ITS enclosure shall include modular slide out trays which are removable and can be repositioned to accommodate changes in equipment position as needed. Slide out trays shall incorporate heavy duty slide or roller mechanism to support a minimum of 150 lbs. of loading and shall be able to withstand the normal shock and vibration, (under full load) experienced in UCD revenue service, without damage to the slide or roller mechanisms. Service light(s) with suitable switch shall be provided within the enclosure, subject to UCD approval.

Equipment identified to be installed inside the enclosure includes.

Radio
Automatic Passenger Counting (APC) Processor
Interface Module
PA Amp
Video Surveillance Equipment (see Section 166)

ITS POWER SUPPLY
The ITS enclosure shall be provided with protected power buss circuits for the ITS equipment. These power requirements are in addition to Proposer provided equipment power requirements. Each power buss will include mounting provisions for up to 6 individual manual resetting circuit breakers for branch circuits feeding equipment located within the enclosure.

	Source
	Volt
	Circuit
	Load (Amps)

	Through Master Disconnect Switches
	12
	10-amp, DC time switched off programmable from 0-120 minutes.
	5

	
	24
	10-amp, DC time switched circuit (programmable 0-120 minutes).
	5

	
	
	
	

	Directly from Batteries
(by-pass the Master Battery Disconnect Switch(es)
	12
	10-amp, DC time switched off, programmable from 0-120 minutes. Circuit shall reconnect the power supply when the Master switch is placed in any position other than OFF or the SAS System (switch) is activated.
	5.0

	
	12
	1-amp switched circuit, energized in all positions of the Master Run Switch except the OFF position.
	0.5



ITS CONDUITS
A system of preinstalled “ITS conduits” will be provided to assist with future installation and replacement of wiring and cabling associated with UCD’s ITS equipment listed in Section 116. ITS conduits, in conjunction with existing bus wire ways, will be required where installation and replacement of cabling is not practical such as removing interior paneling or dash assembly. In general, conduits exposed to the interior of the bus shall be water tight and have a minimum ¾” inside diameter and be routed to permit pulling cables, less connectors, through the conduits. Conduits will be terminated at the ITS enclosure using suitable reusable water tight fittings. Conduit installation shall follow best commercial practices with regard to drip loops and routing to avoid moisture problems.

Conduits, in conjunction with existing bus wire ways, shall permit interconnection of ITS sub-systems and devices as follows:

	From
	Termination

	Antenna, GPS Receiver
	ITS Enclosure

	Antenna, Voice Radio Transceiver
	ITS Enclosure

	Antenna, Data Radio Transceiver
	ITS Enclosure

	Operator Control Unit, Operator Dash
	ITS Enclosure

	APC Door Sensors, Front Door
	ITS Enclosure

	APC Door Sensors, Rear Door
	ITS Enclosure

	Handset
	ITS Enclosure

	Farebox
	ITS Enclosure

	Headsign Compartment
	Front Dash

	Front Dash 
	ITS Enclosure

	PLC Compartment
	ITS Enclosure

	Engine Control Processor
	ITS Enclosure

	Transmission Control Processor
	ITS Enclosure

	Interior Information Sign, Front
	ITS Enclosure

	Radio Control Head
	ITS Enclosure, 2 ¼ “ ID

	Interior Speakers
	ITS Enclosure

	Exterior Speaker
	ITS Enclosure



ITS MOBILE DATA TERMINAL (MDT)
Space and mounting provisions shall be provided for a seven (7”) inch MDT. The MDT installation provisions shall appear as an integral part of the operator area design. The location of the MDT shall provide the operator with a free and unobstructed view of the MDT controls/display and be within easy reach of the operator. The MDT position shall minimize glare and maximize readability in all lighting conditions and operator seat positions. (Generally located in the left upper corner ahead of the operator). Subject to UCD approval.

The MDT shall accommodate the following minimum specifications:

	Maximum height:
	8 inches

	Maximum width:
	8.7 inches

	Maximum depth:
	3.1 inches

	Housing:
	Splash proof and UV resistant

	Shock tolerance:
	18g for 3 ms

	Vibration tolerance:
	4g peak rms @ 5 to 150 Hz



ITS GLOBAL POSITIONING SATELLITE RECEIVER ANTENNA
A Global Positioning Satellite (GPS) Antenna shall be provided. The GPS Antenna shall be mounted on the roof of the bus near the front street side, at least 4 feet away from the radio antenna.

The GPS Antenna shall be compatible with the following specifications:

	Receiver type:
	12 parallel channels

	Frequency:
	1575.42 MHZ, +/- 1 MHZ (C/A code), L1

	Sensitivity:
	-130 dBm

	Signal acquisition:
	Automatic

	Time to first fix:
	2 minutes typical

	Position accuracy:
	15m RMS (L1, C/A code HDOP >2.5 without SA) (differentially corrected)

	Speed accuracy:
	0.5m/s RMS (L1, C/A code HDOP >2.5 without SA)

	Geodetic datum:
	WGS-84 (190 alternates programmable)

	Operating temperature:
	-40 to 85oC (-40 to 185 oF)

	Memory Backup:
	Lithium battery (10-year life)

	Maximum height outside roof line:
	1.25 inches

	Maximum diameter:
	4 inches

	Roof penetration:
	No more than 3 holes, with 0.25-inch maximum diameter



ITS AUTOMATED VEHICLE ANNOUNCEMENT (AVA) SYSTEM
Two (2) AVA signs shall be installed on/in the ceiling and shall be installed and constructed to withstand the heavy duty environmental and service conditions found in transit operations. The lower deck sign shall be located over the standee line. The upper deck AVA sign shall be positioned forward on the upper deck, ahead of the rear interior steps. Final locations to be approved by UCD.

Speaker wires from each individual speaker (inside and outside) shall terminate in the ITS enclosure.

ITS AUTOMATIC PASSENGER COUNTING (APC) SYSTEM
Mounting and installation provisions shall be provided for APC System sensors at each door of the bus. The APC sensors shall be heat sensing infrared type.

The APC System sensors mounting provisions shall establish positions for the sensors to accurately count passenger boarding and alighting in all expected revenue situations. This shall include, but not be limited to, the following scenarios:

If two passengers board or alight side-by-side simultaneously at the same door, both shall be counted.

If one passenger boards simultaneously while another one alights at the same door, the APC System sensor shall register one boarding and one alighting.

ITS RADIO SYSTEM
A location convenient to the operator shall be provided for the installation of a radio control head, speaker, and handset, subject to UCD approval. A wire way and/or conduit, necessary to route the radio harness/connector assembly from the ITS enclosure to UCD Radio Control Head shall be provided. Radio harness conduits, if required, shall have a 2.25-inch minimum inside diameter. The conduit shall be routed in a manner to permit easy replacement of UCD radio harness and connector without removing adjacent wiring harness or equipment.

ITS RADIO ANTENNA
Proposer shall provide low profile 800 MHz (820-870 Band) Unity Gain, or approved equal, radio antenna for UCD’s radio. Antenna shall have a nominal impedance of 50 ohms with a VSWR of 1.5:1 maximum, and shall be compatible with UCD’s frequency. The antenna shall be attached to the roof with antenna leads routed through ¾ inch inside diameter conduits to the ITS enclosure. Antenna leads shall be type RG8X coaxial cable connected at the antenna by a soldered BNC connector and 90o BNC adapter with a minimum 4 inch service loop. A PL259 soldered connector and a RG8X reducer shall be supplied for the radio connections in the ITS enclosure. The antenna mounting and lead termination shall be accessible from the bus interior. Antennas shall not be painted.

[bookmark: _Toc198108416]ITS AVL ODOMETER
Proposer shall provide odometer output pulses from an AVL odometer. Specifically, a TTL signal level pulsed odometer signal source no less than 500 pulses per mile, no more than 2500 pulses per second at maximum vehicle speed with pulse spacing no less than 125 microseconds on one 20 AWG signal wire. The AVL odometer must have a separate conditioned pulsed output that is buffered separately from the signal used to drive the internal speedometer circuitry.

[bookmark: _Toc198108417]RADIO NOISE ATTENUATION
Proper suppression equipment shall be provided in the electrical system to eliminate interference with radio and television transmission and reception. This equipment shall not cause interference with any electronic system on the bus.

[bookmark: _Toc198108418]BUMPERS AND TOW-EYES
Two piece energy absorbing bumpers to be installed both front and rear. Bumpers shall be solid black in color, to be minimum surface depth of ¼ inch. Rear bumper to be full depth. Rear bumper shall be constructed to prevent persons from securing a handhold or foothold thereon. Front and rear bumper shall allow attachment of a rigid tow bar.

Front bumper shall have a heavy gauge steel, “Wrap Protector Plate” (skid plate) installed on each corner of the bumper (between bumper and bus) to protect the PMAD/wheelchair mechanism and the roadside bus body.

Dual tow eyes shall be provided at the front bumpers. There shall be dual tow eyes at the rear of the bus below the bumper.

All tow eyes must not be extended further than the width of the bumper.

Each tow eye shall accommodate a crane hook with a one inch (1”) throat.

Each tow eye shall withstand, without permanent deformation, tension loads up to 1.2 times the curb weight of the bus within twenty (20°) degrees of the longitudinal axis of the bus.

[bookmark: _Toc198108419]CRASH WORTHINESS
The bus body and roof structure shall withstand a static load equal to one hundred fifty (150) percent of the curb weight evenly distributed on the roof with no more than a six inch (6”) reduction in any interior dimension. Windows shall remain in place and shall not open under such a load.

The bus shall withstand a 25 mph impact by a 4,000 pound, post 1973, American automobile at any point, excluding doorways and turntable area, along either side of the bus with no more than three inches (3”) of permanent structural deformation at seated passenger hip height. This impact shall not result in sharp edges or protrusions in the bus interior.

Exterior panels below the rub rail and their supporting structural members shall withstand a static load of 2,000 pounds applied perpendicular to the bus anywhere below the rub rail by a pad no larger than five inches (5”) square. This load shall not result in deformation that prevents installation of new exterior panels to restore the original appearance of the bus.

[bookmark: _Toc198108420]DRIVE LINE
The drive shaft shall be a minimum of four (4) inch O.D. heavy-duty type, equipped with a protective guard and shall incorporate Series 1710 universal joints, or approved equal. The drive shaft shall have a metal guard or guards bolted to the chassis capable of preventing the shaft from whipping through the floor and/or causing damage to the brake, fuel or exhaust systems, in case it breaks or becomes disconnected.

Guard shall be designed that it does not obstruct removal of drive shaft or any other components.

[bookmark: _Toc198108421]FINISH AND COLOR
All exterior surfaces shall be smooth and free of visible wrinkles and dents. Exterior surfaces to be painted shall be properly cleaned and primed as appropriate for the paint used, prior to application of paint to assure a proper bond between the basic surface and successive coats of original paint. Paint shall be applied smoothly and evenly with the finished surface free of dirt, runs, “orange peel”, and other imperfections.

All exterior finished surfaces shall be impervious to diesel fuel, gasoline, and commercial cleaning agents. Finished surfaces shall not be damaged by controlled applications of commonly used graffiti removing chemicals.

All metals and exterior surfaces will be thoroughly cleaned by methods in accordance with the paint manufacturer’s PPG’s recommendations immediately before the first coat of the overall sealer is applied.

Bus exteriors will be painted to the general graphic design submitted by UCD. Minor variations to this general graphic design scheme may be required in order to accommodate the specific styling and construction of Proposer’s buses. Variations must be approved by UCD.

UCD will supply to the Proposers graphic design drawings of the front, rear, both sides, and roof of the buses that will be painted.

A complete paint and graphic detail will be provided to the Proposer prior to the beginning of production.
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UCD’s color scheme shall consist of design specifications to be provided prior to manufacture. The color scheme shall be no more than two (2) base colors plus base white and clear coat. DuPont IMRON-5000, or approved equal, paint will be used to match the Unitrans existing fleet colors, as follows: 

Red			DuPont N0620-HP
Gray			DuPont N0017-HP
Black			DuPont N0001-HP

Please note: before acceptance of finished product, both interiors and exteriors of buses shall be free of over spray, dust, dirt and any other contaminants.

[bookmark: _Toc198108422]IDENTIFICATION AND LETTERING
Bus numbers shall be four inches (4”) high, and white in color and located at four different exterior locations as determined by UCD after the contract is awarded. The font for all decals shall be “Helvetica”.

Bus numbers shall be located at one interior location above the windshield in characters at least two (2) inches high. Bus numbers will be assigned by UCD. Specific locations of numbers shall be subject to approval by UCD.

[bookmark: _Toc198108423]DECALS AND LOGOS
Area surrounding PMAD/wheelchair tie down securement area shall be signed (in English and Spanish) to designate its use for PMAD/wheelchair bound passengers.

An identification plate, with instructions for the use of the folding seat and PMAD/wheelchair securement system, shall be installed on the adjacent body panel next to the seat. All such signing and instructions shall be subject to the approval of UCD.

The following decals shall be installed by the successful Proposer, at locations shown by UCD. All designs subject to approval by UCD. All decals shall have a minimum 1 mil thick coating of clear Mylar. All decal edges shall be sealed after application.

	QTY
	DECAL DESCRIPTION
	TYPE
	DIMENSIONS
	COLOR

	1
	SMOKING, EATING, AND RADIO PLAYING IS PROHIBITED
	Universal symbol
	4½ inches high X 12½ inches wide.
	 Red, White, and Blue 

	1
	ATTENTION OPERATOR TURN OFF A/C BEFORE SHUTTING OFF ENGINE
	
	3½ inches high X 5 inches wide
	Red lettering and border, white background

	1
	PUT BUS IN NEUTRAL BEFORE TURNING ON A/C WAIT 10 SECONDS BEFORE TURNING ON FAST IDLE
	
	3½ inches high X 5 inches wide
	Red lettering and border, white background

	2
	EXIT DOOR
	(In English and Spanish)
	2 inches high X 12 inches wide
	Black lettering, white background, no border

	AR*
	EMERGENCY EXIT
	(In English and Spanish)
	3 inches high X 5 inches wide
	Red lettering, red border, white background

	AR*
	BREAK WINDOW
	(In English and Spanish)
	3 inches high X 5 inches wide
	Red lettering, red border, white background

	AR*
	PULL RED HANDLE
	(In English and Spanish)
	3 inches high X 5 inches wide
	Red lettering, red border, white background

	2
	PUSH DOOR TO OPEN
	(In English and Spanish)
	3 inches high X 5 inches wide
	Red lettering, red border, white background

	3
	HANDICAPPED ACCESSIBILITY
	Universal symbol
 (inside bus)
	5 inches high X 5 inches wide
	White symbol and border, blue background

	1
	HANDICAPPED ACCESSIBILITY
	Universal symbol (outside bus)
	5 inches high X 5 inches wide
	Black symbol and border, Clear background.

	AR*
	WATCH YOUR STEP
	(In English and Spanish)
	3 inches high X 18 inches wide.
	White lettering, red background, no border.

	1
	THIS BUS STOPS AT ALL RAILROAD CROSSINGS
	Reflective
	2 inches high X 18 inches wide
	Black lettering, white background, no border.

	2
	SMALL “Unitrans” LOGO DECAL
	
	5.5 inches high X 30 inches wide
	Black decal

	2
	LARGE “CAT”® LOGO DECAL # 04
	Reflective
	11 inches high X 62 inches wide
	Gray outlined in black decal


AR= AS REQUIRED

[bookmark: _Toc198108424]EXTERIOR LIGHTING
All exterior lights and reflectors must meet USDOT, and State of California Vehicle Law Requirements.

Headlights shall be sealed beam type, with high and low beam controlled from a foot switch on the floor that is sealed and protected from moisture. Sealed beam units shall be halogen type and have a low beam rating of 600 hour life.

Front directional signals shall be amber. Directional signals shall be operated by a foot switch mounted on the floor of the left side of operator near high beam control switch.

Rear lamps shall consist of six (6), seven (7”) inch round LED lamp assemblies, mounted vertically, three (3) per side, upper lamps shall be Amber LED directional signals, middle Red LED lamps shall be stop/brake light, and bottom Clear LED lamps shall be Reverse Backup lights.

A four (4) way flashing circuit shall be provided, which when activated, will cause front and rear directional signals to begin flashing simultaneously, thereby causing them to function as traffic hazard warning signals. The switch to operate the four way flashing lights shall have a longer handle installed, at a minimum one (1”) inch higher than all other switches, allowing the operator to readily identify the switch.

Rear license plate light shall be LED.

All front and rear clearance lights and side marker lights shall be of LED design. All clearance light housings shall be flush mounted or painted to match the exterior design of the bus.

A beeper alarm located in engine compartment shall be actuated when transmission is put in reverse gear.

Provide a flashing round amber light located at pedestrian height on the right front corner of the bus, which will flash during the lowering and raising of the bus via the kneeling feature. Front turn signal may be used in lieu of additional lamp.

[bookmark: _Toc198108425]STANCHIONS / GRAB RAILS AND MODESTY PANELS
All stanchions and grab rails shall be one and one quarter (1¼”) inch diameter, stainless steel. Fittings shall be stainless steel, or an approved equal corrosion resistant material.

A full length ceiling grab rail, one on each side of the aisle, with heavy case aluminum type brackets and stainless steel finish, incorporating wrap around clamp at rail shall be provided. Grab rail ends shall terminate at ceiling connections or in elbows, and exposed ends are to be avoided.

Hand hold straps shall be provided on the ceiling rails to allow passengers the ability to move from front to rear of the bus with assistance. 

A vertical stanchion shall be mounted from the floor to the ceiling, or ceiling grab rail, at the right rear of the operator’s seat.

Vertical stanchions shall be mounted from the floor to ceiling or ceiling grab rail at the inside rear corner of the front and rear step well. A handrail of smooth surface, anodized extruded aluminum, or approved equal, shall be extended from the stanchions to the body side, approximately thirty four (34) inches off the floor.

An entrance grab rail shall be provided at the dash.

A vertical stanchion shall be provided at the front of the center and rear door adjacent to the body side from the side of the step well to the door header. A permanently fixed operator’s guard rail shall be provided to the right of the operator. There shall be a minimum of two (2) inches between the back rest of the operator’s seat and any stanchion, cross-rail or partition behind such seats.

A diagram of proposed stanchion locations with proposed passenger seating diagram shall be provided. Number and location of stanchions shall be subject to approval by UCD. All stanchions and grab rails must comply with any ADA requirements where applicable.

Modesty panels shall be non-padded style, with melamine facing. The front panel modesty panel shall have clear acrylic glazing on the top half. Panels shall be positioned forward and aft of center door, and forward and aft of rear door. Modesty panels shall be riveted or bolted with self-locking nuts to the stanchion and body side. The covering material shall not flash or explode on contact with a spark or open flame. Color of melamine panel is subject to approval by UCD.

[bookmark: ][bookmark: _Ref15111906][bookmark: _Toc198108426]OPERATORS PARTITION
The driver’s barrier shall be shaped to essentially provide a barrier between the driver and passenger compartment. The barrier shall form an aesthetic and functional continuation of the driver’s compartment into the passenger compartment.

The barrier shall have a satin finish, ribbed, stainless steel exterior skin. This skin shall be properly attached and finished to ensure no sharp edges are exposed, as well as a clean, professional look.

The barrier shall wrap around the driver’s area a minimum of six inches (6”). This portion shall not obstruct the clear path for PMAD/wheelchair passengers during boarding and/or alighting. (This portion may be angled appropriately in order to maintain a clear path, without obstructing driver’s seat travel, see Section 143.)

The interior skin shall be comprised of fiberglass or aluminum, finished flat black.

A driver’s storage box shall be provided as an integral portion of the barrier. The box shall be located in the upper portion of the barrier, and shall have nominal dimensions of 24”w x 12”h x 12”d This box shall be equipped with a SouthCo latch (without lock).

A radio equipment box shall be located aft of the barrier on the street side wheel housing. The box shall have minimum dimensions of 16”w x 6”h x 12”d, also see Section 116.

The radio box must have an openable door, accessible only from the aisle, equipped with a SouthCo latch, with lock. (UCD shall provide the successful Proposer with the key code number for this latch.)

Exterior finish of this compartment, on the top and aft side, shall match the exterior finish of the barrier. Exterior finish on the outboard (window) and inboard (aisle) side shall closely match the covering of the street side front wheel house.

Barrier structure shall be constructed with square aluminum tubing. All welded portions of the barrier structure shall follow the requirements of Section 174 The structure shall be fastened to the vehicle structure to avoid unnecessary vibration and flexing of the barrier.

On the inner skin of the barrier, a coat hook and registration holder shall be provided. Location to be approved by UCD.

All Proposers are required to provide sketches, photographs and/or drawings of the requested barrier with the Requests for Approved Equals for UCD review.

[bookmark: _Toc198108427]OPERATORS SUN VISOR 
Two flip up type sun visors in color to match the dash panel for the operator shall be provided. Visor shall measure full width of operator’s windshield and shall be a minimum of six (6) inches deep.

An operator’s compartment light, mounted overhead with separate switch shall be provided. See Section 131.

[bookmark: _Toc198108428]INTERIOR TRIM
Ceiling trim panels shall be hard-faced melamine, heat and scratch-resistant resin with a hardboard back, 1/10 inch minimum thickness, applied sectionally with stainless steel or anodized aluminum trim strips covering panel joints. The section between the large side windows down to the bottom of the window shall be painted with Imron or covered with melamine, Acrylic PVC Phenylene Oxide, or approved equal; color of paint or covering material to be subject to approval by UCD.

Lower side wall trim panels shall be melamine, or approved equal applied sectionally with stainless steel or anodized aluminum trim strips covering panel joints. Horizontal trim molding shall cover the top of the side wall trim at the base of the side windows. Color and finish of melamine to be subject to approval by UCD.

The operator’s platform riser trim shall be anodized aluminum or stainless steel.

Openings to the underside of the dash compartment will be protected to prevent accumulation of debris behind the dash panels. An anodized aluminum shield, or approved equal, shall protect all apparatus in front of the operator’s toe board. Adequate operator shoe clearance to normally operate the brake and accelerator pedals must exist for a size fourteen (14) shoe.

[bookmark: _Toc198108429]SOUND INSULATION
The combination of inner and outer panels and any material used between them shall provide sufficient sound insulation so that a sound source with a level of 83 db measured at the outside skin of the bus shall have a sound level of 65 db or less at any point inside the bus. These conditions shall prevail with all openings, including doors and windows, closed and with the engine and accessories switched off.

The bus generated noise level experienced by a passenger at any seat location in the bus shall not exceed 83 db and the operator shall not experience a noise level of more than 75 db under the following test conditions. The bus shall be empty except for test personnel, not to exceed four (4) persons, and the test equipment. All openings shall be closed and all accessories shall be operating at low speed during the test. The bus shall accelerate at full throttle from a standstill to thirty five (35) mph on level commercial asphalt or concrete pavement in an area free of large reflecting surfaces within fifty (50’) feet of the bus path. During the test, the ambient noise level in the test area shall be at least 10 db lower than the bus under test. Instrumentation and other general requirements shall conform to SAE Standard J366. If the noise contains an audible discrete frequency, a penalty of 5 db shall be added to the sound level measured.

[bookmark: _Ref15107048][bookmark: _Toc198108430]INTERIOR LIGHTING
The interior (upper and lower decks) shall be illuminated by LED lighting to provide a minimum of ten (10) foot candles over the entire center of aisle. Lighting fixtures shall be front lighted and installed in the cove area of the bus, mounting of fixtures shall not compromise minimum interior headroom.

Lighting lens shall be constructed of polycarbonate material and shall be sealed to prevent the entrance of dust and insects, lens shall be hinged for easy access to LED lights.

Lights shall operate with or without the engine running. When the master switch is set to the “NIGHT LIGHT” position the first lamp fixture on each side will only operate when the front door is in the open position.

The front door hooded step area light shall be mounted on the inside modesty panel or ceiling and wired to light when the front door is opened and shall provide minimum five (5) foot candles of illumination measured on the step tread.

The rear door hooded step area light shall have, at all times when bus is in service, minimum five foot (5’) candles of illumination measured on the step tread.

The rear interior step to the upper floor level shall be illuminated to a minimum of ten foot (10’) candles, measured on the step tread, when in the day - night or run position.

The light over the operator shall be mounted to illuminate the entire operators area, and shall be controlled by a separate rheostat switch.

[bookmark: _Ref15111944][bookmark: _Toc198108431]FAREBOX MAKE READY PROVISIONS
The Contractor shall provide “Make Ready Provisions: that will accommodate UCD’s installation of a simple, non-registering, stanchion-mounted farebox. A 12-volt or 24-volt power supply shall be provided in order to provide adequate lighting for the inspection plate. It will be located on the bus near the driver and in proximity of the front door. It shall be positioned so that an entering passenger may quickly and easily insert or present the required fare using coins or paper currency. This position shall facilitate all required maintenance tasks and permit easy removal of the cashbox. Final layout will be subject to UCD approval.

[bookmark: _Toc198108432]INSTRUMENT PANEL AND CONTROL SWITCHES
Proposer must provide a full description of proposed instrument panel for approval by UCD.

Instrument panel shall include: 
(1.)	voltmeter
(2.)	three (3) inch air gauge (150 psi), (Engler, VDO, Forster, or approved equal)
(3.)	speedometer driven from left front wheel or transmission
(4.)	telltale lights to indicate door unlocked (emergency door unlatched if door is required), stop lights on, or headlight high beam on
(5.)	transmission and engine microprocessors (amber indicators for check engine or transmission, red for shutdown modes)
(6.)	low air pressure
(7.)	air-conditioning malfunction
(8.)	directional signal action
(9.)	Indicator light warning failure of 12 Volt system, if battery equalizer fails.

The instrument panel shall be illuminated and located directly in front of operator’s seat for easy reading. Speedometer shall have prominent markings in MPH.

The bus shall be equipped with an on-board diagnostic system that will indicate conditions that require immediate action by the operator to avoid an unsafe condition or prevent further damage to the bus. This diagnostic system shall have visual and audible indicators. The diagnostic indicator lamp panel shall be located in clear sight of the operator but need not be immediately in front of him. The intensity of indicator lamps shall permit easy determination of on/off status in bright sunlight but shall not cause a distraction or visibility problem at night. The audible alarm shall be temper resistant and shall have an outlet level between 80 and 83 dBA when measured at the location of the operator’s ear. Wherever possible, sensors shall be of the closed circuit type, so that failure of the circuit and/or sensor shall activate the malfunction indicator.
Malfunction and other indicators listed in the following table shall be supplied on all buses. Space shall be provided on the panel for future additions of no less than three (3) indicators as the capability of on-board diagnostic systems improves.

	VISUAL INDICATOR
	AUDIBLE ALARM
	CONDITION OR MALFUNCTION

	ABS
	None
	ABS System Malfunction

	A/C STOP
	None
	Compressor stopped due to high/low pressure or loss of refrigerant

	CHECK ENGINE
	None
	Engine Electronic Control Unit detects a malfunction

	CHECK TRANSMISSION
	None
	Transmission Electronic Control Unit detects a malfunction

	FIRE
	Bell
	Over-temperature condition in engine compartment

	GENERATOR STOP
	None
	Loss of generator output

	HOT ENGINE
	Buzzer
	Excessive engine coolant temperature

	LOW AIR
	Buzzer
	Insufficient air pressure in either primary or secondary reservoirs

	LOW OIL
	Buzzer
	Insufficient engine oil pressure



Engine shutdown with spring-loaded overrule toggle switch or push-button (momentary-on) shall be provided for the following engine and transmission conditions:
(1.)	Low Oil Pressure (Engine)
(2.)	High Coolant Temperature
(3.)	Low Coolant level (Shutdown shall not occur until after thirty (30) seconds duration)
(4.)	High Transmission Oil Temperature

A front control switch panel shall be located in a panel directly to the left of operator and shall be designed for simplification of electrical controls and shall be inclined for easy access to control switches. Top surface of control panel shall have main control or master switch with four positions;
(1.)	“ENGINE STOP”	All systems “OFF”, EXCEPT power available for interior, stop, turn and hazard lights, silent alarm, horn and Farebox.
(2.)	“DAY RUN”		All systems and engine “ON”, EXCEPT headlights, park, tail and marker lights
(3.)	“NIGHT PARK”	All systems “OFF”, EXCEPT those listed in Engine Stop and power to radio and marker lights.
(4.)	“NIGHT LIGHT”	All systems and engine “ON”

A separate switch shall control operator’s heater and defroster motor. Engine starter switch shall be push button type. Normal control of all electrical units, except stop lamps, turn signals, hazard flashers, horn, and destination signs, shall be obtained through positioning of main control switch. Toggle type switches for alternate control of interior and sign lighting, passenger buzzer, and any special equipment shall be installed.

Both front and rear control panels shall be hinged from the top and shall be equipped with door gas props. A side hinged panel shall be permissible with gas filled props only.

Starting motor switch is to be wired so that engine cannot be started when bus is in gear. Delco Starter or approved equal must have over crank protection built in to the starter housing.

An operators “panic” switch shall be installed at a location approved by UCD, this switch shall be used for the radio system and the video camera system. Switch shall be a push button type “normal open” switch with a shroud to prevent accidental activation by the operator.

[bookmark: _Toc198108433]MARKING OF CONTROLS
All operating controls, light switches, and controls for auxiliary equipment shall be clearly and permanently marked and identified by means of metal or oil resistant plastic identification plates with stamped recessed lettering filled with a contrasting color paint. All switches shall be “ON” in the up position.

[bookmark: _Toc198108434]OPERATOR SEAT
The operator’s seat shall be a Recaro Ergo Metro air ride seat with operators head rest or approved equal. The seat shall be fully adjustable fore and aft, with a minimum nine (9”) inch travel. Seat shall be provided without arm rests. The seat inserts must be warranted and guaranteed for three (3) years against fading and wear due to normal operation and subject to normal cleaning methods. Colors to be Holdsworth & Co. 87-066R.

[bookmark: _Toc198108435]PASSENGER SEATING
Seating arrangement of each bus shall be for a minimum eighty (80) passenger capacity, with transverse seating seats on the side and transverse seating at the extreme rear. Seats may be provided over the wheel wells and in association with areas specified for PMAD/wheelchair passengers.

Proposer must provide a full technical description of seat arrangement proposed, including dimension for knee room, spacing, and side view, and any alternate layout the Proposer may wish to include for consideration. Information must include price adjustments for alternate seating plans. Final seating plan subject to approval by UCD.

A minimum twenty (20) inch wide center aisle shall be maintained.

Selected material shall minimize damage from vandalism and shall reduce cleaning time. The seat shall be contoured for lateral support, individuality, and comfort to each individual passenger. The seat cushion and back may be padded with neoprene foam, or material with equal properties, in areas contacted and loaded by passengers in the normal seated position and shall be covered.

The upper rear portion of the seat back, seat back handhold, and upper rear surface of the modesty panels located immediately forward of transverse seats shall be padded and/or constructed of energy absorbing materials. During the l0g deceleration the HIC number shall not exceed 400 for passengers ranging in size from a six (6) year old child through a 95th-percentile male. The minimum radius of any part of the seat back, handhold, or modesty panel in the head or chest impact zone shall be a nominal ¼ inch. All seats shall be American Seating 6468 with vandal resistant upholstered full seat inserts and grab rails, or approved equal; Colors to be Holdsworth & Co. 87-066R.

All materials, as applicable shall conform to the flammability and smoke emission standards in accordance with the DOT and FTA Recommended Fire Safety Practices for Transit Bus and Van Material Selections as contained in the Federal Register, Volume #58, #201 dated Wednesday, October 20, 1993 or as currently amended.

[bookmark: _Toc198108436]SEAT MOUNTING
No obstructions will be permitted which might narrow seating ability. Height of seat from floor will not exceed seventeen and one-half inches (17½”) for transverse seats, nineteen inches (19”) for settee and flip-up seats, and seats over wheel wells shall not exceed twenty inches (20”). Deviation in seat height from floor will be permitted for proper seat alignment to belt rail. All seat sub-frames should be mounted without stress or strain, and in no case shall seats be installed so that any passenger extremity can be caught. All fastenings shall be tamper-proof and neat in appearance. Recessed seat tracks for transverse seats shall be heavy-duty anodized aluminum; side wall seat rails shall be anodized aluminum.

[bookmark: _Toc198108437]SEAT FRAMES
Seat frames shall be one (1) inch square Type 304 stainless steel tubing which shall be of sufficient strength to prevent sagging and twisting under passenger weight. The seats shall be retained in framework by use of stainless steel rivets. The rivets shall not be used to support the seat but rather to retain it in the seat framework.

The upper transverse frame structure shall be one inch (1”) square Type 304 stainless steel of a gauge necessary to provide strength under all normal applications. Stainless Steel (diamond design) back panels shall be provided on rear of transverse seats. Color and design of the seat frame covering shall be determined by UCD.

Seat grab handles shall be provided at top of transverse seats and shall be molded thermoplastic. Color to be subject to approval by UCD. Color is to run throughout grab rail.

The lower frame shall be one (1) inch diameter square tubing and shall be provided with Type 304 stainless steel mounting brackets for attachment to the wall.

Cantilever type seating on forward facing seats shall have a 2½ inch square 14 gauge, stainless steel structural design to support the seat under all conditions of occupancy and shall be of a design to minimize dirt catching projections.

[bookmark: _Toc198108438]TRANSVERSE SETTEE
Seat body and seat frames shall conform to the same general design and construction as the longitudinal seats. Seats shall be mounted on a single frame, with a device to hold it in an open position safely.

Rear seats shall be spaced out evenly, and hinged to provide easy access to engine compartment.

[bookmark: _Toc198108439]SETTEE FACING
Rear transverse settee facing from the floor to the lower edge of seat shall be stainless steel, or unpainted anodized aluminum, and riveted with stainless steel rivets. Screws and snap fastenings are not permitted. Under seat area will be properly dressed to facilitate cleaning; projections or ledges are not permitted. Space in back of, between, and at the ends of seats shall be such as to prevent the accumulation of rubbish or other debris.

[bookmark: _Toc198108440]DISABLED PASSENGER SEATING
On all buses, the first two (2) sets of passenger seats to the rear of the left and/or right forward wheel chair positions shall be of a folding type, such as that manufactured to accommodate PMAD/wheelchair bound passengers or three passenger longitudinal fold up, barrier type. The seats shall be American Seating or approved equal and shall be upholstered in same design, color ,and material as other passenger seating. The folding mechanism of the seat frame shall be easily activated and positioned by PMAD/wheelchair passenger to accommodate a PMAD/wheelchair in a secure manner for traveling.

The folding seat may be longitudinal. Transporting position for PMAD/wheelchairs shall be forward facing. The folding seating shall be mounted to bus wall and also to bus floor, with an inch square stainless steel tubular leg on aisle end. Such legs shall be securely mounted to bus floor. Folding seat(s) shall have a positive locking mechanism to maintain seat in upright or normal position until released by passenger.

The area designated for PMAD/wheelchair passengers shall be located a sufficient distance from longitudinal seats, wheel housing, stanchions, or other obstructions to permit easy access and necessary room for maneuvering by PMAD/wheelchair passengers to and from PMAD/wheelchair tie-downs.

[bookmark: _Toc198108441]PMAD/WHEELCHAIR TIE DOWN SYSTEM
PMAD/wheelchair tie down system shall be an American Seating Advanced Restraint Module (A.R.M.) System or approved equal. PMAD/wheelchair tie down system shall accommodate two (2) PMAD/wheelchairs in a forward facing position.

The PMAD/wheelchair tie down securement area shall be equipped with a minimum of four (4) PMAD/wheelchair restraint securement belts designed to meet all ADA structural requirements. In addition, a passenger restraint system with shoulder harness shall be provided to retain the passenger in his/her chair in the event of a bus accident. The securement area shall be designed to accommodate and restrain any mobility aid manufacturer’s design. The maximum amount of securement area shall be provided to aid the PMAD/wheelchair passenger ingress and egress to that area of the bus and still retain required seating. The securement area shall be designed to secure or release a PMAD/wheelchair passenger in one (1) minute or less.

The PMAD/wheelchair securement tie down belts shall be retractable into a protected housing and eliminate the need for belt cleaning. The belt housing and mechanical retractor shall be designed with a minimum of a six (6) year life.

The rear PMAD/wheelchair retractable belts shall be permanently mounted on a permanently mounted horizontal seat frame member above the floor height and be equipped with steel hooks coated with protective plastic and be able to attach to all PMAD/wheelchair structure designs. The rear PMAD/wheelchair belts shall retract out and lock in place once connected to the PMAD/wheelchair. The belts shall be equipped with a release pin to release the tension on the belts when unfastening the PMAD/wheelchair passenger. The belts shall retract into the belt housing when not in use and the steel hooks shall not touch the floor when not in use. The location of the rear belts shall be positioned on the seat frame to allow the user to secure the PMAD/wheelchair frame between the rear PMAD/wheelchair wheels.

The front PMAD/wheelchair retractable belts shall be permanently mounted on a pivoting arm attached to the bus side wall structure and shall be equipped with steel hooks coated with protective plastic and be able to attach to all PMAD/wheelchair structure designs. The pivoting arm shall be designed to restrain a PMAD/wheelchair passenger in a collision and withstand a minimum of 4,000 pounds of forward and rearward thrust. The securement arm shall be retained in a locked position under the seat when not in use and not interfere with passengers. When in use, the pivoting arm shall be able to pivot from the side wall of the bus out into the aisle area and lock into a stainless steel flush mounted receptacle floor bracket with a single heavy duty pin mounted through the securement arm into the floor.

The front PMAD/wheelchair retractable belts shall be located on the securement arm in a position that will allow the user to retract the front belts outside the passengers extended legs and to the front outside PMAD/wheelchair frame by means of a plastic coated steel “S” hook. Once the front belts have been attached to the PMAD/wheelchair frame, a tension knob attached to the belt housing shall be applied to bring the PMAD/wheelchair passenger and chair into a state of securement that allows no more that one inch (1”) of movement in any direction. The front belts shall be designed for a minimum of six (6) years life.

A guide rail shall be provided in the securement area that is attached permanently to the side seat rail and shall be positioned to allow a wheel chair to guide back into the securement area. The rail shall be made of stainless steel.

[bookmark: _Ref15107156][bookmark: _Ref15112594][bookmark: _Toc198108442]PMAD/WHEELCHAIR LOADING SYSTEM
Each bus is to be provided with a PMAD/wheelchair loading system, to allow ingress and egress quickly, safely, comfortably, and in a forward direction for a passenger in a 33” by 48” standard PMAD/wheelchair from the street level or curb. The system must comply with all codes, rules and regulations of the Americans with Disabilities Act. Each PMAD/wheelchair loading system must be located in front door area.

The lift platform/ramp and entryway into bus shall allow the clear passage of all standard PMAD/Wheelchairs with a width of not less than thirty-three inches (33”) and a clear length of not less than forty eight inches (48”), measured two inches (2”) from the floor.

The PMAD/wheelchair loading system shall be manufacturer’s standard and is to be capable of carrying a minimum load capacity of 600 pounds.

When the bus is equipped with the loading system, the normal door width, door operation, or other specified dimensions shall not be compromised (see Section 127 & Section 132 ). When the system is not in use, the passageway shall appear normal, and no portion of the platform shall move when the doors open. The controls shall be simple to operate, with no complex phasing operations required. The bus shall be prevented from moving during loading, unloading, deploying and stowing of loading system.

When the PMAD/wheelchair loading system is in the stowed position, no parts of the lift’s hydraulic or electrical system shall be exposed to the bus interior.

The device shall be prevented from retracting when a PMAD/wheelchair or passenger is on the platform.

The incorporation of the PMAD/wheelchair loading system shall not present a hazard nor inconvenience any passenger.

Access for handicapped passengers shall be provided by equipping the buses with a ramp. The loading system platforms shall meet the following requirements.

Must meet all Americans with Disabilities Act requirements where applicable.

The loading system platform shall be a folding, platform type, which is to be used as the bottom step to the door when not in use. The platform shall have a latch mechanism to prevent it from drifting from its stowed position during normal service.

The platform shall be constructed of cold rolled steel or approved equal. Framing for loading system shall be secured to bus frame with a minimum ½ inch Grade 5 bolts. All fasteners shall be stainless steel. All bushings shall be oil impregnated, centered bronze style. All components shall be easily accessible for repair. Surfaces requiring paint shall be prepared and painted according to the paint requirements in this specification.

The loading system must be electrically controlled and hydraulically powered by means of a 12 or 24 VDC power pack. The electrical control box shall be made weather tight with a nonabsorbent gasket for its access panel. All controls shall be approved by UCD. All hydraulic and electrical switches shall be permanently marked to indicate their function.

An auxiliary, hand-operated mechanism shall be incorporated into the chair loading systems hydraulic system to permit the operation of the loading system in the event of electrical or hydraulic failure.

The entire PMAD/wheelchair loading system including all components shall be protected from outside splash and road debris/materials. An easily removable stainless steel protective pan shall be installed to protect the PMAD/wheelchair loading system if required. Skid plates shall be provided to protect the loading system slide rails. Provision shall be made to restrict debris and other foreign matter on the platform from being carried under bus floor during the stowing cycle.

Loading system must have emergency manual override and incorporate a manual hand-operated handle to deploy loading system if necessary.

In the event of electrical or hydraulic failure, the loading system must stop in the position it is in at the moment of malfunction.

The loading platform shall be covered with replaceable or renewable, non-skid, epoxy type material.

The loading platform shall extend no less than eighteen inches (18”) outward of the bus, with the transition from the sidewalk to the loading device not exceeding one-half inch (½”), and it shall be ramped to the extent practicable.

No hazard shall be presented between the platform and the bottom edge of fixed step risers. When fully operated, the transition from the platform to the floor shall be smooth.

Yellow nosing material on the front edge of the step shall form a blunt edge to protect passengers entering the bus.

A passenger or attendant, standing on the loading system platform, shall be able to easily obtain support during the entire loading or unloading operation by grasping hand rails which are to be positioned at both sides of the platform.

[bookmark: _Toc198108443]WINDSHIELD WIPERS
Two electric-powered intermittent windshield wipers with individual control for each wiper shall be provided. Wiper motors shall be mounted in such a way to show an uncluttered appearance at the front dash and provide maximum visibility and safety. Wiper arms shall be painted black so as to reduce glare.

Wiper motors shall be easily accessible for servicing from the outside of the bus by means of access doors.

Electric-powered windshield washers, or approved equal, shall be provided. Windshield washer reservoir shall be a minimum of one (1) gallon. Windshield washer reservoir shall be accessible from an access door located on the exterior of the bus.

Defroster openings shall be screened with an opening adequate enough to allow for the entire windshield to be kept free from frost or fog.

Wiper motors shall be piped to exhaust air below the floor.

[bookmark: _Toc198108444]MIRRORS
The bus will be equipped with corrosion resistant, outside rearview mirrors on each side of the bus. Mirrors shall permit the operator to view the highway along both sides of the bus, including the rear wheels. Mirrors shall be firmly attached to the bus to prevent vibration and loss of adjustment, but not so firmly attached that the bus or its structure is damaged when the mirror is struck in an accident. The right side rearview mirror shall be mounted so that its lower edge is no less than eighty inches (80”) above the street surface. Mirrors shall retract or fold sufficiently to allow bus washing operations.

Exterior mirrors shall be B & R, remote control mirror head with arm, or approved equal, nine (9”) inches wide by fifteen inches (15”) high. Curbside and roadside mirrors shall be power controlled and shall be flat glass on top with convex on the bottom.

The control switch shall be mounted on the right hand side of the operator’s console.

A four inch by sixteen inch (4” x 16”) rectangular rearview mirror (Acme, Rosco or approved equal), shall be installed for the operator’s view of transit bus interiors. Such mirror shall have a clear view safety glass with frame.

An Acme, Rosco, or approved equal, six inch (6”) round front step well mirror and twelve inch (12”) round exit door convex mirror combination shall be provided to allow for operator’s view of exit door step well. Adequate reinforcement shall be provided behind the mounting bracket inside the body panel as required.

[bookmark: _Toc198108445]HORN
Two (2) heavy duty dual horns shall be furnished and installed so as to be protected from wheel wash. Horn control shall be at center of steering wheel.

[bookmark: _Toc198108446]SAFETY EQUIPMENT
Safety equipment boxes shall be provided, which shall be easily accessible to the operator and contain the following:
(1.)	One (1) each, Five (5) lb., “A B C “class, Fire Extinguisher

(2.)	One (1) set of three (3) red emergency reflectors.

[bookmark: _Ref15181885][bookmark: _Toc198108447]DOORS
The front entrance door on the right-hand side ahead of the front wheel shall be a metal, Slide Glide type, with a minimum thirty one (31”) inch width. Meeting edges shall be equipped with two (2”) inch extruded rubber edges on each door section that overlap by at least one half (½”) inch. This shall be accomplished by means of a lap joint rubber extrusion on the meeting edges of the two door edges. The door shall be full air-operated with Vapor Corporation, or approved equal, pneumatic door engine and controls with a shut-off valve. Door operating levels shall be splined to the shafts. Door shall have one piece glazing for the length of the door, to allow grab rail clearance for PMAD/wheelchair loading system. The front and rear exit doors shall have a minimum vertical open clearance of seventy two (72”) inches minimum.

The rear door located on the right hand side just ahead of the rear wheels shall be a Slide Glide type with a minimum thirty one (31”) inch clear opening between the door shafts, operated by Vapor or approved equal, and a two (2”) inch extruded rubber edge on each door section that overlaps by at least one half (½”) inch. Two (2”) inch extruded rubber edge on each door section must also utilize sensitive edge capability. Each section of the door shall be glazed above and below the belt rail. An anodized aluminum or stainless steel grab rail, approximately forty eight (48”) inches long, shall be installed diagonally on the front and rear section of the door near the meeting edge. Door operating levers shall be splined to the shafts.

The front entrance and rear door shall have Vapor, or approved equal, interlock control with the rear brakes and accelerator interlock (see Section 149) to prevent movement of bus with the door in an open position. A speed sensor switch shall be installed that will prevent the doors from opening while the bus is in motion, over three (3) miles per hour, or as adjusted. Speed sensor switch shall be set so door cannot be opened until bus comes to a complete stop. An adjustable pressure regulator to adjust air control to brake interlock shall also be provided. Interlock controls shall be above the door and readily accessible for servicing. Interlock controls may be located below the floor if they are readily accessible for servicing. 

The rear brakes shall be interlocked so as to prevent the bus from moving when the PMAD/wheelchair loading system is being operated in a loading, unloading, or stowing cycle. Proposer shall supply complete information about interlock system operation at the time of bid. This information must establish that the system used is the functional equivalent of that specified.

Front entrance and rear exit doors shall be controlled from a five (5) position single lever door control valve with a handle operating in a horizontal plane. The door shall not be able to slam open or slam close under any condition.

Micro switches shall have a metal frame for tightening to prevent over tightening and binding.

In closed position, front entrance and rear exit doors shall fit snugly against bus body and bottom step so as to prevent drafts and intrusion of water, ice, and snow.

A rear door master switch shall be located in right hand front dash compartment, operator’s safety compartment, or front destination sign compartment. If single door master switch controls both doors, master switch may be located in the entry door compartment.

The switch controlling the interlocking device, to prevent the bus from moving when the center and rear door is open, shall not be accessible from the operator’s position.

The rear door shall have the words “EXIT DOOR” conspicuously lettered on the interior of the door or immediately adjacent thereto, in letters at least two (2”) inches high.

The rear door shall have an easily accessible emergency opening device located adjacent to the exit door, designed to operate the door regardless of all other controls. This device shall be identified, and instructions for its use shall be posted on or adjacent thereto. The operation of this device shall be interlocked so as to actuate the brakes to effect a smooth stop at a rate of deceleration equivalent to a stop within seventy five (75) feet from a speed of twenty (20) MPH. The device shall be concealed by an easily breakable, clear plastic panel and shall have a hammer or other device provided to gain access to the handle or lever, color to be red. Hammer to be attached to bus by metal chain.

The rear exit door shall be designed to:

(1.)	Delay release of the brake interlock until after the doors are fully and completely closed;
(2.)	Prevent the doors from being unlocked by operator’s door control while pressure is applied on the inside of the doors;
(3.)	Lock the doors closed mechanically, in case of electric power failure.

Front and rear door controls shall be accessible through a top hinged access door, with two quarter-turn spring latches controlled by hand operated knurled knobs.

Door control access panels shall be of sufficient size to allow the ease of maintenance and inspection.

[bookmark: _Ref15107512][bookmark: _Toc198108448]ACCELERATOR INTERLOCK
Bus accelerator shall be electronically deactivated when bus doors are opened and/or when the bus is kneeling (See Section 148 ).

[bookmark: _Toc198108449]WINDOWS
Window construction and glazing must comply with FMVSS 205 and FMVSS 217.

Buses shall have at least three (3) large windows on each side of the lower deck, and at least three (3) large windows on each side of the upper deck. Large side windows shall be solid window style mounted in a clear anodized aluminum frame, which shall allow easy removal of windowpane without removing sash from bus.

Large side windows shall be push out type, hinged at top for emergency escape. Sash shall be equipped with a positive locking device to prevent accidental opening. Sash shall be clear anodized aluminum.

Window behind front entrance door shall be split sash, non-sliding type with fixed pane top transom or clear Lucite sash to accommodate side destination sign.

Small windows opposite exit door shall be mounted in a clear anodized aluminum frame. Sash shall be hinged at top for emergency escape. Sash shall be equipped with a positive locking device to prevent accidental opening. Window is not required if bus design provides for a large type window.

Window beside operator shall be a sliding type, mounted in an anodized aluminum frame. Operator’s window is not designated for emergency egress. Sash shall be equipped with a positive locking device to prevent accidental opening.

Operator’s window shall be mounted in a split-sash, horizontally-sliding, clear anodized aluminum frame. Window glazed with lightly gray tinted, single density, safety sheet glass ¼ inch thick, per federal specifications. Operators window shall be fixed pane for rear half, with front half horizontally sliding.

Windshield shall be fixed type, split vertically, glazed with safety float, laminated clear glass. Top six (6) inch portion of windshield shall be glazed with laminated super neutral safety sheet glass, moderately blue tinted. Curb side windshield to have upper shade band.

[bookmark: _Toc198108450]WINDOW ASSEMBLY REQUIREMENTS
Window glazing shall be laminated safety glass, 2.18 +/- 0.005 thick and conforming to FMVSS 205 and the applicable requirements of ANSI Z26.1. Glazing shall be gray in color, and consistent from window to window. Minimum luminous transmission shall be 28 percent as measured by ASTM D-1003. Maximum solar energy transmittance shall be 39 percent as measured by ASTM E-424.

The glazing in the window assemblies must be of a quick change design, (Transit Care or approved equal). The inner window guard holds the 4 retainer brackets in place acting as part of the structure of the window. Once the inner liner is removed the 4 retainer brackets are easily removed allowing removal of the window. The glazing in the new window assemblies must be removable by service personnel using simple hand tools. Design must be such that one worker can remove and replace one pane of glazing in 3 minutes or less, without removing the window sash from its installed position on the bus or manipulation of the rubber molding surrounding the glazing. The window must be fully functional immediately upon completion of the glazing installation.

Training shall be at a minimum eight (8) hours, showing how to do the initial installation of the window assemblies and any techniques for removal and replacement of the glazing.

Engineering drawings showing the design of the window system are to be submitted upon delivery of the buses.
Front door windows and operator’s side window shall be single density, laminated safety sheet glass and marked as such per ANSI specifications.

An identification plate with instructions for operating push-out sash shall be attached to the adjacent body panel next to each push out window.

Escape latch handles shall be coated with red pliable plastic.

All push out windows shall have a minimum clear opening height of seventeen inches (17”) and a minimum width of twenty four inches (24”).

[bookmark: _Toc198108451]CLIMATE CONTROL SYSTEM (HVAC)
The bus shall be equipped with a heavy duty transit heating, ventilation, air conditioning (HVAC) system, with compressor/s driven by the main bus engine. Refrigerant lines and/or hoses shall be routed to prevent any chaffing or wear.

A detailed description on the design of the proposed HVAC systems shall be furnished by the manufacturer and shall require the approval of UCD.

The temperature control system shall be designed for automatic or manual control. Conditioned air shall be introduced and circulated through the bus utilizing air ducts mounted above the side windows down the length of the bus.

HVAC heavy duty compressor/s shall be installed and shall be equipped with capacity unloaders. Each compressor should have a minimum of forty one (41) cubic inch displacement and shall be designed to operate on refrigerant R-134A.

The evaporator, heater and condenser coils shall be constructed of refrigerant grade copper tubing having minimum .012 inch wall thickness. The copper tubing shall be mechanically expanded into aluminum fins having a minimum thickness of .008 inch and aluminum header plates having a minimum thickness of .080 inch. The condenser coils shall be dipped in an acrylic base, polyvinyl material to provide a 2 mil thick coating of the entire exterior surface for corrosion protection and quick dirt release during washing.

All unit wiring shall be UL758, style 3173/3196 having copper strands with tinned alloy coating rated for up to 600 volts. The insulation shall be cross linked polyethylene, rated for 125 degrees Celsius and shall be white in color with hot stamp number coding the entire length at a maximum spacing of one inch (1”) to three inches (3”). All terminals shall be “forklok” or ring type with vinyl insulation. All terminals shall be machine crimped, hand crimping is not acceptable.

All A/C motors, evaporator, condenser and heater shall be brushless, permanent magnet, 27V ECDC, (Ametek Rotron or approved equal) designed, selected and applied to maximize efficient operation, airflow and long life. Motors shall be totally enclosed with electronic drive and shall not contain brushes or commutators. All motors and drives shall be designed to provide maintenance free operation and shall be warranted for four (4) years with unlimited mileage. The evaporator/heater motors, shall be capable of two (2) speed operation.

A/C / Heater control switches will be provided in the operator area. There will be one switch for front and one switch for rear. The switch will be labeled Front A/C - Off - Heater and Rear A/C - Off - Heater.

Safety controls are required as follows:
(1.)	Resettable circuit breakers on all electrical motors and power cables.

(2.)	Low Freon pressure cut-out.

(3.)	High Freon pressure cut-out.

(4.)	Power relay to disable HVAC unit if bus charging system fails.

The unit shall be equipped with a disposable solid core filter drier of at least forty one (41) cubic inch capacity. Loose core driers shall not be used. The drier shall be installed between two (2) service valves to allow easy replacement of the drier with minimal loss of refrigerant charge.

Each system shall be equipped with an auxiliary sealless water pump capable of pumping fifteen (15) gallons of water per minute, forcing hot water to the heater cores. The pump motor shall be brushless, permanent magnet, 27V ECDC, (Ametek Rotron or approved equal) designed, selected and applied to maximize efficient operation, water flow and long life. Motors shall be totally enclosed with electronic drive and shall not contain brushes or commutators. All motors and drives shall be designed to provide maintenance free operation and shall be warranted for four (4) years with unlimited mileage.

Suction and discharge hoses shall be provided to connect the air conditioning unit to the compressor. The hoses shall have ORS swivel fittings, stainless steel exterior braid, and exterior sleeve for abrasion protection. The discharge ORS fittings shall use a brass sealing ring and the suction ORS fitting shall use a neoprene O-ring. The internal composition if the hoses shall be of convoluted (corrugated) stainless steel (Teflon lined hoses are not acceptable due to effusion rates).

All condensers and evaporators should be constructed of refrigeration grade, copper that shall meet ASTM specifications. All solder joints shall be silver soldered. The condenser coils shall be dipped in an acrylic base polyvinyl material to provide a 2 mil thick coating of the entire exterior surface for corrosion protection and quick dirt removal during wash.

ORS Swivel fittings and mating shall be flat face O-ring type on the suction side for positive sealing. ORS Swivel fittings and mating shall be Brass sealing ring type on the discharge side for positive sealing.

The expansion valve shall be externally equalized. It shall have a replaceable power head and cage assembly and be equipped with a 100 mesh screen at the inlet to prevent contaminants from plugging the seat. The super heat switch shall be factory set, requiring no field adjustment. The expansion valve bulb shall be clamped to the suction line in the evaporator compartment and insulated from effects of surrounding air temperature. The expansion valve body shall be properly secured and accessible from the return air area of each unit.

All heater and coolant lines shall be of heavy-duty copper or brass except where shock absorbing or flex-type lines are required. All joints shall be of the slip-fit soldered type. All lines not enclosed within the body or passenger areas shall be heavily insulated. 

All heater cores shall be of copper or brass with aluminum fins. Metal used in the tanks shall be of adequate thickness with drawn reinforcements. All radii of the tanks shall be of sufficient size to preclude fatigue failure.

Heater cores, motors and fans must be readily accessible and installed to permit easy removal.

For preventive maintenance scheduling purposes, two (2) hour meters shall be located in the climate control panel of HVAC unit. One (1) hour meter shall monitor the evaporator/heater motor(s) operation (HVAC System), the second hour meter shall monitor the total operating hours on the A/C Compressor. If the HVAC unit provided by the Proposer, has the capability of tracking the hours through the HVAC microprocessor control system, then the hour meters may be deleted. Supporting documentation shall be provided to UCD with the bid. 

Efficient air filtration shall be provided to maintain efficient heater and/or evaporator operation. Air filters shall be disposable style, easily removable for service. Moisture drains from air intake openings shall be located so that they will not be subject to clogging from road dirt.

A HVAC ventilator shall be provided above the operator’s side or immediately above operator’s windshield.

The operators HVAC ventilator motor shall be brushless, permanent magnet, 27V ECDC, (Ametek Rotron or approved equal) designed, selected and applied to maximize efficient operation, airflow and long life. Motors shall be totally enclosed with electronic drive and shall not contain brushes or commutators. All motors and drives shall be designed to provide maintenance free operation and shall be warranted for four (4) years with unlimited mileage.

The operator’s heater and defrost system shall be independently controlled with easily moveable cable or electronic control.

The defroster shall meet all State and Federal requirements.

The system shall be located under the dash to provide heat or fresh air for the operator.

Each system shall be equipped with an auxiliary sealless water pump, separate from the roof mount water pump, capable of pumping fifteen (15) gallons of water per minute, forcing hot water to the defroster cores. The pump motor shall be brushless, permanent magnet, 27V ECDC, (Ametek Rotron or approved equal) designed, selected and applied to maximize efficient operation, water flow and long life. Motors shall be totally enclosed with electronic drive and shall not contain brushes or commutators. All motors and drives shall be designed to provide maintenance free operation and shall be warranted for four (4) years with unlimited mileage. The pump shall be located from the mid to front portion of the bus in an easily accessible area and away from road debris and inclement weather. This system shall also provide shut-off valves and manual bleed valves at the pump and defrost core.

Such a system shall be able to entirely clear the windshields, operator side window and front door glass regardless of weather conditions.

The defrost motor shall be brushless, permanent magnet, 27V ECDC, (Ametek Rotron or approved equal) designed, selected and applied to maximize efficient operation, airflow and long life. Motors shall be totally enclosed with electronic drive and shall not contain brushes or commutators. All motors and drives shall be designed to provide maintenance free operation and shall be warranted for four (4) years with unlimited mileage. Defrost motor shall provide no less than three (3) blower speeds.

[bookmark: _Toc198108452]CLIMATE CONTROL VALIDATION (SEPARATE PRICING)
Prior to delivery of the first bus to UCD, a bus shall be delivered to an Independent Testing Facility or UCD approved facility, to test the air conditioning system for compliance to these specifications. The Proposer shall provide a minimum of thirty (30) days notice, prior to delivery, to allow an authorized representative of UCD to attend and observe the random testing of the air conditioning systems. All testing shall be conducted at the Proposers expense, to include any retesting required. All testing shall be conducted by an Independent Testing Facility or other facility as approved by UCD. For purposes of this validation the “Las Vegas Pull Down Test” described below shall be conducted and shall be the test parameters. Failure to achieve the minimum performance as outlined below is cause for UCD non-acceptance of buses. All test results shall be provided to UCD. 

NOTE THAT THIS ITEM WILL BE PRICED SEPARATELY FROM THE BASE PRICE IN THE PROPOSER’S SUBMITTAL!

This test may be deleted, at UCD’s request, if UCD determines that the system proposed meets UCD’s needs based on the experience of other transit agencies using a similar system. The cost of the validation is to be listed as a separate cost item in the Quote Page so that this cost may be deducted from the base bid price.

THIS TEST IS NOT A HOUSTON PULL DOWN TEST NOR A WHITE BOOK STANDARD TEST!

The requirements for the interior climate control system shall meet or exceed all requirements outlined in the “LAS VEGAS PULL DOWN TEST” as follows:

The bus shall be instrumented to include four (4) thermocouples in each deck area, three (3) to be located four (4) feet above the floor on the center line of the bus and one (1) to be located at the operators head level.

The four (4) thermocouples on each deck shall be the points of consideration when determining pass or fail of the bus being tested.

With the bus in a closed room, adjust the room temperature control to hold 120 degrees Fahrenheit +/- 1 degree Fahrenheit. The bus windows and/or roof vents may be opened to speed up soak time, if desired. No humidity is to be added to the room, it must be monitored and recorded.

When the soak condition has been met, a minimum of ½ hour of data should be recorded to demonstrate a stable soaked temperature. (Monitor seat cushion mass temperature or insulated floor sensor.)

Close all windows and vents, including the operators fresh air for auxiliary heater.

The operators defroster fans should be off for the test, but the operator’s cooling blower (if installed) should be on and set to maximum.

The main fresh air intake must be closed, be sure to note on data sheets the condition of all vents and fresh air openings.

Start the engine only and allow it to run while completing preparations.

Make a visual check of temperature probes, wet bulb samplers, room fans, windows and vents, unit thermostat (set it all the way down) and data recorder to insure that all channels are operating.

Start the data recorder and record data at one minute intervals.
No simulated solar load shall be used.

Turn on the air conditioner and note that all doors are closed as they would be under normal operation.

The engine speed for this test is the manufacturer recommended high idle speed.

Hold the 120 degrees Fahrenheit +/- 1 degree Fahrenheit temperature ambient while recording data for a minimum of 45 minutes. No humidity need be added but it must be monitored and recorded.

The requirement for passing this test is that the system shall pull the interior (four thermocouples previously noted) from 120 degrees Fahrenheit down to 70 degrees Fahrenheit +/- 3 degrees Fahrenheit within 30 minutes from the start of the A/C system. That is all four thermocouples must be below 73 degrees Fahrenheit in 30 minutes (not an average).

After the bus passes the Las Vegas Pull Down, an operational test shall be performed for informational purposes. This test shall be performed while the bus is still heat soaked and instrumented, and shall consist of monitoring the air conditioning system for sixty (60) minutes while the doors are opened for a one (1) minute duration every five (5) minutes. The front door shall be opened first, without the rear door, then on the next interval both front and rear doors shall be opened for one (1) minute. This staggering interval shall continue for the duration of the testing period. 

The only requirements for the operational test in the preceding paragraph shall be that the ambient temperature shall be maintained at 120, and the air conditioning system must continue to operate during the entire test period. The temperatures shall be monitored and recorded during this period for the informational use of UCD.

[bookmark: _Toc198108453]ESCAPE HATCH
Buses shall have two (2) emergency roof escape hatches located at the front and back half of the upper roof, or other UCD approved suitable location which will comply with FMVSS 217 requirements.

[bookmark: _Toc198108454]PASSENGER BUS STOP SIGNAL AND PA SYSTEMS

The passenger bus stop signal system will meet the requirements of the Americans with Disabilities Act. A single audible chime will sound in the driver’s area when the pull-cord system is activated from an ambulatory passenger area, and a double chime will sound when the push-button tape switch signal is activated from a wheelchair position. In either case, a lighted “Stop Requested” display will illuminate when the passenger bus stop signal is activated. This illuminated display will reset when either the front or rear passenger door is opened. 

The public address system uses the vehicle’s interior and exterior public address speakers. This system provides the driver the capability to make his own interior and exterior announcements. The bus’s volume control and speaker select switch shall only affect PA operation when the PTT (Push-to-Talk) button is pushed.

[bookmark: _Toc198108455]DESTINATION SIGNS
A Luminator Horizon system or approved equal with LED illumination, shall be furnished and installed in the bus by the manufacturer. This 24 VDC system shall consist of:

(1.)	16 Rows x 160 Columns Full LED Matrix Format Front Destination Sign
(2.)	8 Rows x 96 Column Full LED Matrix Format Side Destination Sign
(3.)	16 Rows x 48 Columns Full LED Matrix: Rear Route Sign
(4.)	16 Rows x 48 Columns Full LED Matrix Run Number Sign
(5.)	System Control Console with Flash Card Input Provisions
(6.)	Cables and Mounting Provisions
(7.)	Software for programming

Destination signs shall be located on the front and curb side of the bus near the front door, and on the rear of the bus. The run number sign shall be located on the dash area to the right of the driver. The entire display area of all signs shall be clearly visible in direct sunlight or at night.

All system control and drive PC boards shall be enclosed in either the sign housings or the System Control Console. No external boxes will be allowed. The system shall incorporate an auto blanking feature that will cause the entire display area to be automatically blanked within five (5) seconds of the vehicle master power switch being turned off.

The various destination signs can be programmed to display independent messages or the same messages. The system shall allow two destination messages and one public relations message to be pre-selected. The operator shall be able to quickly change between pre-selected destination messages without re-entering a message code. Public relations messages shall be capable of being displayed alternately with the regular destination display or displayed separately.

The message programming software shall provide a means of adjusting the length of time the messages are displayed from one-tenth second to twenty-five seconds duration. The retention time between messages shall also be adjustable from one-tenth second to twenty-five seconds. Each line or blanking time of each message on each sign shall be capable of having a different retention time.

Power to the sign system shall be controlled by the master bus run switch. The signs shall operate in all positions of this switch except off. The intensity of the signs shall be automatically adjusted to be appropriate for the ambient light level. The signs shall be internally protected against voltage transients and RFI interference to ensure proper operation in the bus environment.

The displays shall consist of amber colored LEDs. The LEDs shall be rated by their manufacturer for a 100,000 hour life expectancy.

The characters formed by the LEDs shall meet the requirements of the Americans with Disabilities Act (ADA) of 1990 Reference 49 CFR Section 38.39. Destination readings shall be furnished by the transit authority. 

The sign enclosures shall inhibit the intrusion of dirt, dust, water, and insects during normal operation or cleaning with a cyclone cleaner.

Front sign mounting brackets shall be provided to allow the inside surface of the bus mounted destination sign window to be cleaned.

The front destination sign matrix display shall have no less than 2560 LEDs 16 rows by 160 columns, with a message display area of not less than 8.0 inches high by not less than 64.0 inches wide. 

The side destination sign shall have no less than 768 LEDs, 8 rows by 96 columns, with a message display area of not less than 2.8 inches high by not less than 36.3 inches wide. The display must be easily read from the sidewalk level.

The rear destination sign display shall have no less than 768 LEDs, 16 rows by 48 columns, with a message display area of not less than 6.0 inches high by not less than 18.0 inches wide.

Run numbers to be displayed shall be input directly into the destination sign system’s system control console unit and shall be independent of any destination sign message code.

The system control console shall be used to view and update display messages. The system control console shall utilize a 28-key conductive rubber pad keyboard with tactile feel, designed especially for the harsh transit environment.

The system control console shall contain a 16 X128 pixel vacuum fluorescent display.

The system control console shall contain an audio annunciator that beeps to alert the operator to view the display for a message, or beeps indicating that a key is depressed.

The system control console shall continuously display the complete message associated with the selected destination code.

The sign system shall be reprogrammable through the system control console by either a PCMCIA flash card or a Memory Transfer Unit (MTU).

If required, a special emergency message can be activated by a switch. This message shall be displayed on signs facing outside the vehicle, while signs inside the vehicle, including the system control console, remain unchanged. The emergency message shall be canceled by entering a new destination code, or by removing the emergency signal.

Location of the system’s control console shall be subject to approval by UCD.

[bookmark: _Toc198108456]ADVERTISING CARD RACKS
Full length interior advertising card racks above the standee windows are to be provided along each side of bus to accommodate eleven inch (11”) advertising card signs. Screw heads shall not interfere with insertion of advertising cards. Butt joints of inside panel section must be covered with sliding trim strips.

[bookmark: _Toc198108457]WIRING
A Program Logic Control (PLC) electrical system consisting of but not limited to; bus mounting card cage with power supply, processor and network card(s) and a mix of input and output cards, block input/output module(s) located throughout the bus typically two in the side console, and one in the dash and exit door, to have configuration capacity of thirty two (32) point blocks. The engine, transmission and climate control systems are to be controlled by their own dedicated control system, but all other systems are controlled by the PLC. This includes all lights, doors, engine starting and fast idle controls, lifting and kneeling, retarder and climate control interfaces, etc. Each switch or other input device and each light, valve or other output device is to be wired to the closest input or output card or block. Each input or output point is to have a status LED.

The control logic is to be software based. The documentation for the logic shall consist of ladder logic with each device identified by name and logical address. Comments describing the program are to be included where necessary before each rung of the ladder. This documentation in conjunction with the status LED’s are for ease of rapidly troubleshooting the bus.

The PLC logic system shall be capable of being displayed, modified and diagnosed via a personal computer, utilizing user friendly, menu driven software program. This program shall also be used for troubleshooting by providing real-time information on the status of each input and output, and can be used to force inputs and outputs on or off. It shall also be used to modify timer values.

The PLC system and all wiring provided shall be completely modular for expansion. The main processor shall contain rack mounted cards, with satellite units self contained for “daisy-chaining” into the communications and power loops at any location. All input/output modular blocks and other system components shall be easily removable and changeable, including the dash area. All wiring to the system shall be via removable terminal blocks so a defective unit can be changed without having to disturb any wiring.

The Proposer is to furnish four (4) PLC diagnostic programs and any software/firmware required to diagnose, operate and maintain the PLC systems on the buses. The Proposer shall provide all required registration(s) / license(s) and ongoing support for each software package as required. Local training for this system shall also be provided as set forth in Section 188.

All wiring shall be vinyl insulated or both vinyl and fabric insulated and permanently color coded for ease of identification. The engine compartment wiring insulation (except wiring for lights) shall be cross link or cross grain polyethylene. The engine compartment wiring shall be permanently numbered and permanently color coded. The fluorescent light wiring shall be two layer cross link or cross grain polyethylene insulation or aircraft type high voltage wire. The battery cable shall be 4/0 gauge, with minimum of 0.075 inch wall plastic insulation or cross linked polyethylene. Cable may be 3/0 gauge for 24 volt applications.

The main wiring harness shall be loom covered and concealed within “C” shaped channels of mainframe or bus body for protection from the elements. All harnesses and wiring shall be securely retained by rubber or nylon covered clips or solid nylon straps. The wiring shall terminate at appropriate junction terminals set in Bakelite or molded plastic material. All wiring end connectors shall be of the soldered or machine crimped insulated type. Wiring cables larger than No. 10 will be equipped with soldered or machine-crimped terminals. All circuits shall be protected by manual, reset-type circuit breakers, except the speedometer, backup lights, and engine compartment lights which may use a line fuse. Automatic reset circuit breakers may be used for starter solenoid, headlamps, and dashboard area lights.

Multiple plug and receptacle-type connectors shall be provided to permit rapid disconnect of multiple circuits for engine, closure door wiring, and directional signal switch. Screw terminals for power leads shall be permitted for directional signal switches.

All wiring harnesses shall be designed for this bus and contain only wiring for units thereon, plus sufficient extras for future use. A minimum of five (5) color coded wires shall be installed in the wiring harness that runs from the rear PLC compartment to front operator console. Universal type wiring harnesses will not be accepted.

Provide a operator’s electrical panel terminal block which shall be accessible from an internal/external access door. External door shall be hinged at top, with door prop up and secured with 5/16” square key fasteners.

Multiple plug connectors outside the interior of the bus must be totally weather-proof (i.e., water, dust, moisture) type.

Install a jump start connection, Goodall #71402 (Red Connector) in engine compartment with easy accessibility; location shall be approved by UCD.

Provide a rear electrical access panel and junction box at the rear of the bus. The box shall be accessible by means of a slide out drawer.

[bookmark: _Toc198108458]JUNCTION BOXES
All relays, controllers, flashers, automatic circuit breakers, and other electrical components shall be mounted in vibration free and easily accessible junction boxes. The boxes shall be sealed to prevent moisture from normal sources from entering the boxes and to prevent any fires that may occur inside the boxes from propagating outside the boxes.

[bookmark: _Toc198108459]ALTERNATOR
The alternator shall be a 24 volt, AC Delco, oil-cooled, brushless type, or approved equal. Alternator shall have an output capacity of 270 amperes, and it shall be capable of developing a minimum of 190 amperes at an engine idle of 465 RPM. The voltage regulator shall be a three unit transistor-type, and must be compatible with the operating characteristics of the alternator. The alternator shall be equipped with an oil drain plug. Alternator can be belt or gear driven. Belt driven alternator mounting must use Grade 8 fasteners.

[bookmark: _Toc198108460]BATTERIES
Furnish two (2) 8D style 12-volt batteries, minimum 25 plate, with a 230 ampere hour rating at a twenty (20) hour rate.

Two (2), fifty (50) amp capacity, battery equalizers shall be installed, to provide proper charging voltage to both batteries and still maintain each battery independently. Equalizers shall be protected by circuit breakers or other approved electrical type equipment to discontinue power in case of failure. Equalizers shall be mounted in a location away from the heat of the engine, preferably in a compartment that is cooled by the bus air conditioning system

[bookmark: _Toc198108461]BATTERY DISCONNECT SWITCH
An Underwriters approved Battery Disconnect Switch shall be mounted in the battery compartment. The switch shall interrupt the positive 4/0 cable at the main terminal.

[bookmark: _Toc198108462]OPERATOR CCTV
Driver viewing of the upper deck will be achieved by fitment of a concealed miniature camera above windshield and flat screen color monitor positioned at driver’s LHS header panel above windshield. Monitor screen will have automatic brightness sensor for daylight/darkness adjustment.
Camera Type:		Brigade BE-560C, or approved equal
Monitor Type:		Brigade TFT LCD Color BE-856M, or approved equal

[bookmark: _Toc198108463]DIGITAL VIDEO CAMERAS (RECORDING)
Digital Video cameras (Katatel / GE Interlogix) or approved equal shall be equipped with a heavy duty commercial grade quality lens, allowing for the optimum focal distance, optimum field of vision allowable, and designed to achieve maximum image resolution. Video cameras shall utilize an interline Transfer Charge Coupled Device (CCD), or approved equal, for imaging power. Cameras shall provide a clear, stable, high quality picture with the correct exposure, minimal smearing and distortion under all lighting conditions within the bus.

[bookmark: _Ref15108946]Exact mounting locations for video cameras shall be the responsibility of the Proposer, after concurrence with UCD. The front mounted cameras, closest to the front door and the operator, shall be in operation at all times when the system is activated. When the cameras are aimed properly, the lens shall be locked in place by mechanical fasteners (glues or chemicals shall not be used), and shall not go out of adjustment due to vibration.

Video cameras shall be designed, and installed to achieve optimum interior coverage of the complete transit bus. The cameras shall be strategically located to record the complete interior of the transit bus including the operator’s area, fare collection, and all seats and windows.

(1.)	A minimum of Seven (7) cameras shall be mounted within each bus.

(2.)	Lower Deck Camera one (primary) shall have a focal length suitable to cover the front of the bus including the front door and steps, fare collection area, operators area and a facial view of boarding passengers.

(3.)	Lower Deck Camera two shall have a focal length suitable to cover the front area of the bus, including passenger seats from the front of the bus to the first rear exit door of the bus.

(4.)	Lower Deck Mid area camera (camera three) shall have a focal length suitable to cover the first rear door and steps, center aisle and seats on each side of the rear door and aisle.

(5.)	Lower Deck Rear area camera (camera four) shall have a focal length suitable to cover the rear area of the bus, to include the rear door and steps, and passenger seats within the rear section of the bus.

(6.)	Upper Deck Front camera (camera five) shall have a focal length suitable to cover the front area of the bus, including passenger seats from the front of the bus to the rear exit stairway of the bus.

(7)	Upper Deck Rear camera (camera six) shall have a focal length suitable to cover the rear area of the bus, to include the rear Stairway entrance and steps, and passenger seats within the rear section of the bus.

(8.)	Upper Deck Stairway camera (camera seven) shall have a focal length suitable to cover the complete stairway from entry at the upper deck to exit on the lower deck.

The video cameras may operate on 12 or 24 VDC power and consume less than 4 watts of power during operation, all cables and connectors to and from cameras, DVR’s and other equipment shall conform to SAE Standards.

The video cameras shall provide a useable picture at a minimum of 1 foot candles (fc) scene illumination. Cameras shall have an automatic back light compensation to maintain good detailed and identifiable facial images when shooting subjects inside the bus with back-lit bright light coming from the bus windows.

The video cameras shall provide a minimum of 330 lines of horizontal resolution.

[bookmark: _Toc198108464]CAMERA ENCLOSURES
The cameras shall be enclosed in a rugged camera enclosure or be self enclosed to a design approved by UCD. The camera enclosure shall be low profile, and mounted so as to not obstruct passenger flow. Mounting of the camera and/or enclosures shall not interfere with the customer sitting or standing area, customer traffic, transit bus operator and shall not create a safety hazard condition. Design of camera enclosure (if applicable) and exact mounting locations will be the responsibility of the Proposer, pending the approval of UCD. The camera enclosure shall be made of impact-resistant non-toxic material. Camera enclosures shall be lockable, vandal resistant, shock-resistant, dust-resistant and water resistant, and shall be designed to match the existing UCD enclosure locks.

[bookmark: _Ref15101502][bookmark: _Toc198108465]DIGITAL VIDEO RECORDER (DVR)
The DVR shall be capable of recording multiple video cameras simultaneously. The system may be capable of receiving input from multiple cameras through the utilization of multiplexers/ switchers or other devices as required. The Camera coverage, as defined in Section 164.1 above, shall be active at all times. Additional cameras installed may have switching capabilities independent of that camera. However, at least seven (7) cameras will be active at all times

DVR’s, multiplexers, power converter/inverter and all other required electronic equipment shall be enclosed within a low profile designed enclosure. The equipment enclosure shall be mounted so that it does not obstruct customer traffic flow, interfere with the transit bus operator, or create a safety hazard. The equipment enclosure shall be made of impact-resistant non-toxic material, designed to withstand blows, impacts, shock and vibration. The enclosure shall be fully enclosed, lockable, vandal resistant, dust resistant, water resistant and designed to allow for temperature compensation, through the use of cooling fans or other means. All locks utilized throughout the video system, shall be keyed alike, vandal resistant, shock-resistant, dust-resistant and water resistant, and shall be designed to match the existing UCD locks and key codes already in use.

Design of enclosure shall allow for the quick and easy installation and removal of electronic equipment from within the enclosure, all connectors shall terminate at a bulkhead board (termination board). Enclosure shall be designed to allow for any type of mounting, floor mount, roof mount or wall mount to accommodate various styles of transit buses. Design of equipment enclosure and mounting locations shall require approval of UCD prior to installation. 

The DVR may be designed to operate on 12 or 24 VDC power. All cables and connectors to and from the DVR shall conform to SAE Standards. The DVR shall have an internal uninterrupted (UPS) power supply, self-regulating and internally protected from power sags, surges and spikes.

DVR shall have an RS232 serial port to allow external programming (time, date, transit bus ID, disk size, etc.) and system diagnostics. Built-in software shall perform full and continuous system diagnostics and shall be capable of reporting failures of the DVR, hard drive or cameras, to the sub-system component level. A dash mounted display head shall indicate system status as reported by the self diagnostic tests.

The DVR clock shall operate independently of the transit bus main power supply and shall have a minimum five (5) year operational lifetime before battery change is required. Clock drift shall be no greater than five (5) minutes per six (6) months. Dates are to be pre-programmed to the year 2030, and take into account all leap years and daylight savings time changes automatically without external intervention. The clock data is digitally inserted into the image/sensor data stream prior to storage to hard disk.

The DVR shall not require any human intervention to prepare the system for operation or effectuate operation, other than the master switch operation.

The DVR shall be controlled using a industry standard PC compatible processor.

The DVR shall be capable of directly digitizing, combining, compressing, encrypting and storing NTSC video and analog and digital sensor signals. Video, audio and sensor signals shall be combined in a single data stream. Data is compressed using a data compression file standard, and shall be designed to meet forensic standards. Data is stored to removable hard disk storage media.

[bookmark: _Toc198108466]CAMERA EVENT RECORDING
The system shall be activated through transit bus master switch. When the transit bus is started, the digital recorder acquires data from cameras and optional pre-selected sensor parameters. On a routine basis, recording may stop following a pre-programmed period, or when the transit bus master switch is off and the system stands idle. As available disk space is filled, new information overwrites old in a linear sequence. This linear sequence shall continue indefinitely until an “event” occurs necessitating retrieval of stored data.

[bookmark: _Toc198108467]DIGITAL CAMERA SAE CONFORMANCE
The DVR shall be capable of communication with SAE J-l708 Serial Data Communication between Microcomputer Systems and Heavy-Duty Vehicle Applications, J-l587 Electronic Data Interchange Between Microcomputer Systems and Heavy-Duty Vehicle Applications and J-l939 Recommended Practice for Serial Control and Communications Vehicle Network. The DVR shall be capable of acquiring data from electronic transit bus systems, including engines and transmissions, utilizing the SAE data communication standards.

The DVR and all sub-systems shall comply with SAE J-1455 Recommended Environmental Practices for Electronic Equipment Design (Heavy-Duty Trucks), for vibration and shock isolation.

[bookmark: _Toc198108468]DIGITAL REMOVABLE DRIVE/DISK STORAGE MEDIA
The removable disk media shall conform to mobile requirements for reliability and durability. The removable drive shall be a ruggedized vibration and shock-resistant form factor. The drive shall protect the media and be capable of withstanding up to 100g’s during operation and up to 200g’s when idle, without system failure. The removable disk shall be mounted within the same enclosure as the DVR system. Data shall be provided through independent testing to verify compliance with these shock, and vibration parameters.

The rated life (MTBF) on the disk drive shall be 200,000 hours in a stationary environment and 40,000 hours in a mobile environment. The average MTBF of the disk drive units shall be an average of not less than 4 years.

Total system storage capacity shall be a minimum of twenty four (24) hours continuous running, with a minimum of seven (7) cameras.

Recorded data shall survive all typical traffic accidents as well as high speed collisions up to lO0g’s. Data from independent testing shall be provided.

Disk storage media shall be removable, conveniently portable and impervious to alteration and tampering through the use of digital encryption/authentication. Images stored to the removable disk shall be digitally encrypted/authenticated to prevent/verify alteration or tampering.

The system shall be installed according to industry standards meeting SAE recommended practices. All cables, wiring, interconnections, switches, and circuit breakers/fuses shall be heavy-duty and specifically designed for their purposes and automotive application. The selected wire sizes and insulation shall be based on the current carrying capability, voltage drop, mechanical strength, temperature and flexibility requirements, video and audio wires selected shall be gauged to minimize signal loss.

A protective filtering device shall be installed to protect the video system and its memories from electrical fluctuation typically found in a transit bus including, but not limited to, over/under voltage, transient voltage, power surge/dip during engine or other transit bus equipment startup, alternator noises, etc. It is important that the filtering device provides sufficient and proper protection to the video camera equipment supplied under this contract. Additionally the Video Camera System shall be designed that no interference of the bus electrical or radio communication systems may occur.

[bookmark: _Toc198108469]OMISSION
Notwithstanding the provision of drawings, technical specifications, or other data by UCD, the Proposer shall have the responsibility of supplying all parts and details required to make the bus complete and ready for service even though such details may not be specifically mentioned in the drawings and specifications. Fareboxes, radios, and other items that are installed by UCD shall not be the responsibility of the Proposer unless they are included in this contract.

[bookmark: _Toc198108470]MATERIALS/ACCESSORIES RESPONSIBILITY
The Proposer shall be responsible for all material and accessories used, whether the same are manufactured by the Proposer or purchased from supplier. This provision excludes fare boxes and other equipment leased or supplied by UCD, except insofar as such equipment is damaged by the failure of a part or component for which the Proposer is responsible, or except insofar as the damage to such equipment is caused by the Proposer during the manufacture of the buses.

[bookmark: _Toc198108471]PRINCIPLES OF DESIGN
All systems requiring servicing shall be equipped with approved self-contained check devices. The preferred check device for hydraulic system reservoir(s) shall be sight gauges that are clearly marked to show service level and fluid. Pressure gauges shall be installed on accumulators, with easily connectable service ports in close proximity.

If, in the opinion of UCD any part or component is not readily accessible or removable, UCD may require the Proposer to correct these deficiencies at the Proposer’s own expense, before acceptance.

All operating controls, light switches, and controls for auxiliary equipment that may be installed in the cab or at any other location on the unit shall be clearly and permanently marked and identified by means of metal or oil resistant plastic identification plates with stamped recessed lettering filled with a contrasting color paint.

All systems shall be designed to allow quick and efficient operation of the unit. Pneumatic, electrical, hydraulic, and other systems shall be operational within a minimum amount of temperature stabilization, and accumulator or system build-up. From a “cold start” condition (systems depleted, not including air springs) to operationally ready shall require not more than two (2) minutes.

[bookmark: _Toc198108472]MATERIALS
All equipment furnished and the parts thereof shall be the manufacturer’s latest listed and published stock models, except where modification is specifically permitted or required. The equipment and parts shall meet all the applicable requirements of the specifications.

Wherever a particular brand or make or model of material or equipment is shown or specified on the contract drawings or in the specifications (and whether or not the words OR APPROVED EQUAL, “SIMILAR”, “EQUAL TO”, or words of similar import are used (except where specifically stated otherwise), any other brand or make and model may be substituted if, in the sole opinion of UCD the equipment being substituted is equal to that shown or specified. The material or equipment may be substituted only after being submitted to and expressly approved by UCD such submission to UCD shall be made only by including the requested substitution in the Proposer’s detail sheet. Not withstanding such approval, however, the Proposer assumes the risk that the substitute brand or make or model is not equal to that shown or specified. If at any time the substitute shall not appear to be so equal, the Proposer shall replace the substitute and reimburse UCD for any loss occurring on account of the substitute failing to be so equal. Any such submission shall not imply or impose on UCD any obligation whatsoever to discuss, disclose, or justify the reasons for its opinion, approval, acceptance or rejection. Furthermore, the acceptance of any other brand or make or model shall not in any way entitle the Proposer to additional compensation therefore, but UCD may make such reduction in the Proposer’s compensation as may be equitably warranted because of such acceptance in lieu of the standard. After acceptance of the Proposer’s quote, no substitutions will be permitted, except that a substitute brand or make or model named in the specifications may be submitted in writing to UCD for approval.

All materials used in the manufacturing of the buses shall be new unless otherwise specified. All design, workmanship, and materials shall at all times and places be subject to the inspection of UCD’s designated representative(s). Should an item fail to meet his/her approval, it shall be forthwith made good, replaced, or corrected (as the case may be) by the Proposer at its own expense.

All materials used in construction of the bus and all its parts shall conform in all respects to the American Society of Testing Materials, Society of Automotive Engineers, or similar association standards. Materials used shall be of first quality and shall be exactly duplicated in manufacture, design and construction in each of the buses.

All lumber shall be thoroughly kiln dried, free from knots and checks and shall be clear straight grain, dressed on all sides.

All painted aluminum sheets shall be thoroughly cleaned and coated on the outside with epoxy chromate protective paint (or approved equal) prior to assembly in bus.

All joints shall be protected by application of 1/64” thick double faced, foam tape and specified undercoating (or approved equal) at assembly.

All 5/8 inch o.d. and smaller bolts, nuts and washers, shall be zinc, cadmium plated, or phosphate coated to prevent corrosion.

[bookmark: _Ref15107007][bookmark: _Toc198108473]WORKMANSHIP
Workmanship shall be of the best quality and shall conform in all respects to the best practice in the industry.

Welding procedures, welding materials, and qualifications of operators shall be in accordance with the standards of the ASTM, ISO, and/or the American Welding Society. All exposed welds shall be ground smooth after welding to present a smooth finished appearance. During the welding process, all weld contact surfaces shall be free of scale, grease and paint.

Where non-anodized metal is riveted or bolted to metal, contact surfaces shall be thoroughly cleaned with high temperature cleaning agent, double rinsed, and coated with critical corrosion zinc chromate primer (or approved equal). All rivets shall completely fill the holes. All bolts or rods passing through wood shall be cadmium plated (or approved equal). Where wood and wood are placed together, both shall be coated with powdered aluminum and spar varnish or linseed oil and titanium oxide, or other approved sealing compound.

All wood shall be filled, sealed and finished. 

All steel and aluminum body parts which are to be painted shall be thoroughly cleaned and double rinsed, or one (1) water rinse and one (1) neutralizing rinse using metacote concentrate to inhibit corrosion and insure proper paint adhesion. Excess joint sealer shall be removed prior to priming with heavy-duty zinc chromate primer. Underside of all concealed metal panels shall be undercoated with Emulsion Asphalt undercoating compound (or approved equal). External roof joints may be protected with a resin type undercoating material. Particular care should be exercised to see this material is sprayed into all corners, crevices and pockets.

[bookmark: _Toc198108474]SPARE PARTS
Spare parts shall be interchangeable with the original equipment and shall be manufactured in accordance with the quality assurance requirements as specified in this quote.

The Proposer will be required to guarantee availability of replacement parts for these buses to UCD for a period of fifteen (15) years, minimum, following delivery of the buses to UCD.

The Proposer shall maintain for a period of fifteen (15) years, the capability of delivering bus spare parts, to, UCD within seventy two (72) hours of placement of an order. The Proposer shall provide UCD with a list of parts that will not be available within this seventy-two hour time period. In order to meet this requirement, the Proposer may maintain a spare parts outlet or contract with a customs broker to expedite the customs clearance of foreign parts. It shall, however, remain the responsibility of the Proposer to meet the 72 hour delivery standard.

Availability of normal wear items such as filters, V-belts, hydraulic lines, and hoses shall not exceed twenty four (24) hours in “bus down” situations. Review of Proposer’s ability to provide prompt parts and service will be used in determining the Proposer.

Failure to deliver parts, as required, may be used as a basis for disqualification of the Proposer in future solicitations.

[bookmark: _Toc198108475]FREIGHT CHARGES
The successful Proposer shall deliver all parts orders to UCD “F.O.B. Destination,” freight included. Exceptions shall be “rush” orders placed by UCD for a “bus down,” in which case the Proposer shall prepay the costs for expedited (air express) delivery via least cost routing and add it to UCD’s invoice. Requests for exceptions to the delivery requirements stated above must be approved by UCD prior to quote opening.

[bookmark: _Toc198108476]WAREHOUSE LOCATION 
Proposer shall state location of parts warehouses which will serve UCD and give the best estimate of the average time required for delivery of commonly used parts, once an order has been placed by UCD.

[bookmark: _Toc198108477]TECHNICAL SUPPORT DOCUMENTATION
Proper documentation clearly defining the operation and maintenance of the units shall be furnished by the Proposer. This documentation shall include, but not be limited to, the following items:
(1.)	Operator’s Manual(s)
(2.)	Parts Manual(s)
(3.)	Recommended Spare Parts Listing(s)
(4.)	Inspection Guide(s)
(5.)	Problem Diagnosis and Minor Maintenance Manual(s)
(6.)	Major Repair and Overhaul Manual(s)
(7.)	Required Tools Listing
(8.)	Key Components and Modified Parts
(9.)	Prints, Diagrams

Proposer will be required to guarantee that it will provide maintenance and operating publications, including revisions and technical bulletins supplementing the publications for a period of not less than fifteen (15) years from the date of purchase.

All manuals, guides, listings, etc., shall be in the English language. All dimensions, tolerances, and specifications shall be in customary U.S. units. Each item is to be a distinct separate bound volume specifically addressing that subject. In addition, all materials will be provided in text-searchable portable document format (pdf) on CD-ROM. 

The preferred paper format is 8 ½ X 11 inch page size (with fold-outs permissible) for all items. The Operator’s Manual must be 8 ½ X 11 inches, three-hole punched, and bound in a loose leaf folder. Print style shall be selected for ease of readability, and print shall be not less than 10 point, with 12 point minimum preferred. This minimum print size shall apply to all sketches, drawings, or illustrations.

The bus shall be divided into major assemblies or systems throughout these manuals. To assist in cross referencing, the major portions and systems shall have the same coding in each manual. For example, if the engine is considered “Major Assembly II” in the Parts Manual, then the “Major Assembly II” section in all manuals shall relate to the engine.

Prior to the delivery of the first bus and associated equipment, the Proposer shall forward a draft copy of the operating, maintenance, and repair manuals, plus the parts list as specified, directly to:

Geoff Straw, Unitrans General Manager
5 South Hall
One Shields Avenue
Davis, CA 95616
(530)752-6525

The manuals shall be shipped separately and not with the buses.

All manuals shall be in the form of neatly bound books, and if available provided in electronic form on CDs, with durable covers, and shall be properly identified with the manufacturer’s name and the model and serial numbers of the equipment, etc.

The (final edition) manuals shall be delivered within three weeks after delivery of the first unit. In the event the manuals are not delivered as specified above, a retainment will be imposed of five percent (5%) per delivered unit from any payments due to the Proposer. Further, a deduction of five tenths of one percent (0.5%), per unit price (the unit price of each delivered bus) per month shall be made for the time from the manual due date until the actual delivery of the manuals. This deduction shall constitute a liquidated damage in anticipation of additional costs to UCD not being in possession of the required information.

The Manuals shall be supplied in the following quantities:
(1.)	4 per bus		Operator’s Manual
(2.)	3 each			Parts Manuals ( TWO (2) laminated.)
(3.)	3 each 			Electronic Parts Manuals on CD
(4.)	2 each			Recommended Spare Parts Listings
(5.)	4 each			Inspection Guides
(6.)	4 each			Problem Diagnosis and Minor Maintenance Manuals
(7.)	4 each			Major Repair and Overhaul Manuals
(8.)	2 each			Required Tool Listings

[bookmark: _Toc198108478]OPERATORS MANUAL REQUIREMENT
The Operators Manual shall include normal operating instructions, emergency procedures, limitations, normal operating limits, specifications of importance to the operator, and other needed information. The Operators Manual shall contain the following major sections:
Introduction
Table of Contents (Main Category)
Systems Description
Controls, Instruments, Indicators Description/Operation
Normal Operating Procedures
Exterior Inspection
Interior Inspection
Starting and Shutdown
Driving
Emergency Procedures
Specifications
Detailed Index By Key Word

[bookmark: _Toc198108479]PARTS MANUAL REQUIREMENTS
The Parts Manual shall provide easy accurate reference to all components in the unit. It shall rely primarily on exploded diagrams, photographs, cutaway drawings, or three dimensional renderings to allow proper part identification. Each part shall be pointed out by an arrow, line, or similar method, and shall be identified directly by part number or directly by a reference number. In addition to the visual means of parts identification, each part shall be verbally described in sufficient detail so it can be ordered. The quantity required for the subassembly or component question shall be listed and parts that must be replaced Upon disassembly or in groups or sets shall be noted. For purposes of the Parts Manual, all parts shall be considered one of three types, as follows:

Commercially produced and available components. These parts shall be defined by a complete verbal description, sufficient to allow procurement, and an identification of the manufacturer and part number of the exact component installed. (EXAMPLE: Hex Head Cap Screw, _n - 24 X 1½ Grade 5 Acme Screw Company, Part No. 12345; OR: Rocker Switch, SPST 15-A, 125V AC/DC, Cole Hersee, Part No. 95326.)

Custom manufactured components that the Proposer has produced to specification and cannot be interchanged with standard commercial products. These parts must be documented sufficiently to allow contracting production of replacements for damaged components, which is hereby authorized. (EXAMPLE: Exhaust Pipe Hanger Bracket - Fabricate From 1½” X 2” - 316 SS, 12” Long, As Per BP2346.)

Proprietary items, such as custom circuit boards or components for which the release of detailed information would compromise trade secrets, confidential information, or proprietary methods. These parts shall be identified by a verbal description. Describe part number and list as a proprietary item to be ordered through the Proposer. (EXAMPLE: Servo Synchronizing Module - Part No. 12345 Proprietary Item, contact (NAME OF MANUFACTURER) For Replacement.)

The inclusion of Parts Manual(s) published by suppliers of major components shall be permitted so long as the basic information required above is obtained. When such manuals are bound volumes, they may be submitted separately and referenced accordingly in the Parts Manual.

The parts Manual shall contain the following major sections:
(1.)	Introduction.
(2.)	Index of Major Assemblies and System with Page Numbers or Sections.
(3.)	Illustration of Unit Showing Major Assemblies and Systems.
(4.)	Detailed Parts Information By Major Assembly or System.
(5.)	Index by Part Number and Page.
(6.)	Index by Each Part with Page, Alphabetical By Major Assembly or System.

[bookmark: _Toc198108480]RECOMMENDED SPARE PARTS LISTING REQUIREMENTS
The recommended spare parts listing shall consist of two parts. The first, a short concise listing of those components that the manufacturer recommends stocking for immediate availability for breakdown maintenance. The second section shall list those parts that should be procured prior to the start of planned maintenance procedures to minimize downtime (for example, a list of parts needed to perform a brake relining). Both sections shall be divided into headings, pages, or chapters by major assemblies or systems. The second section shall include the manufacturer’s recommended frequency for replacement based on operating hours. Both lists shall include current pricing.

[bookmark: _Toc198108481]BILL OF MATERIALS REQUIRED FOR BUILDING BUS
The Proposer shall furnish a list of all materials and parts by number, description and quantity used in the building of the bus, upon delivery of the buses.

[bookmark: _Toc198108482]INSPECTION GUIDE(S) REQUIREMENTS
A detailed checklist type guide shall be supplied for each recommended periodic inspection. The inspection guides shall be included in a manual with each form suitable for reproduction by UCD.

[bookmark: _Toc198108483]DIAGNOSIS AND MINOR MAINTENANCE MANUAL(S) REQUIREMENTS
The Problem Diagnosis and Minor Maintenance Manual shall be the primary manual used in routine inspection, troubleshooting, and normal repair. The manual shall cover the minor maintenance operations anticipated due to normal wear and tear and routine service intervals. Replacement of all expendables, such as belts, hoses, clutches, brake linings, bulbs, and fuses, shall be specifically described. The Problem Diagnosis section shall be extensive and shall use charts, diagrams, “trees,” or other methods of logically and methodically troubleshooting the unit. Heavy emphasis is to be placed on complex systems, such as electrical, pneumatic, or hydraulic. Schematic diagrams showing such systems in various operational conditions are mandatory. The Manual shall contain the following sections:

Introduction
Table of Contents
Normal Maintenance (By Major Assembly or System)
Troubleshooting (By Major Assembly or System)
Index

[bookmark: _Toc198108484]MAJOR REPAIR AND OVERHAUL MANUAL(S) REQUIREMENTS
The Major Repair and Overhaul Manual shall contain specific step-by-step disassembly instructions, wear limits and tolerances, guidance and recommendations, and quality assurance testing to be performed before returning the unit to service. The inclusion of manuals by suppliers of major components shall be permitted. When such manuals are bound volumes, they may be submitted separately and referenced accordingly in the Major Repair and Overhaul Manual. The Manual shall contain the following major sections:
Introduction
Table of Contents
Safety Section
Major Repair or Overhaul Instructions
Determining Need For Repair or Overhaul
Disassembly
Inspection
Tolerance and Wear Limits
Reassembly
Testing
Special Tools or Fixtures Required
Index

[bookmark: _Toc198108485]SCHEMATICS AND DIAGRAMS REQUIREMENTS
Manufacturer(s) shall furnish three (3) laminated copies of all dimensional drawings, air schematics, fire suppression system and wiring diagrams covering the complete bus and all its subassemblies.

[bookmark: _Toc198108486]REQUIRED TOOLS LISTING REQUIREMENTS
The Required Tools Listing shall specify tools, equipment, fixtures, jigs, and any other items that are required in the normal maintenance of the units (Tools or fixtures required only for Major Repair and Overhaul are NOT to be specified in this listing but are to be specified in the Major Repair and Overhaul Manual). The identification and quantity of tools required may be divided into general items and items specific to a particular major component or system.
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