SAMPLE SPECIFICATION

Plug Door System

Section Title
Passenger Doors

General:

The passenger doors shall be bi-parting Plug (pantograph) type driven by a single pneumatic differential door engine manufactured by Vapor Bus International. This door engine shall be controlled by three-way “poppet type” solenoid valves. The use of four way valves, double solenoid valves or “spool type valves” shall not be allowed.

Main door bearings shall be of the “maintenance free, shielded ball bearing type” and shall support the weight of the door system. 

Door shafts and arms shall be non-adjustable with respect to each other, and shall provide a fixed location for door panel attachment.

Door Height Above Pavement:

It shall be possible to open and close either passenger door when the bus is loaded to GVWR, not knelt, with the tires touching an eight-inch high curb with the street sloping towards the curb so that the street side wheels are five inches higher than the right side wheels.

Door Panels:

Door panels and their attachment points shall be constructed of corrosion resistant materials. Doors, when closed, shall be non-rattling and effectively sealed to preclude entry of water, dirt and debris under normal operating conditions.  The doors shall close tightly, so that wind noise and “fluttering” are minimized at normal highway speeds, without the use of mechanical locking devices that may jam and prevent manual opening of the door in the event of an emergency. When closed, there shall be a minimum gap of four inches between the hard edges of the door leaves. Center door seals shall be of resilient rubber of the overlapping type with the forward seal overlapping the aft seal.

Door panels shall allow no more than one-half inch deflection when a 100-pound load is applied to the center of a door panel supported at the top and bottom edges. When a 200-pound load is applied to the center of a door supported in the same manner no permanent deformation shall occur.  

Actuators:

The door engine shall be adjustable to allow opening and closing speeds to be independently adjusted between two to four seconds. The door engines and complex door mechanisms shall be concealed from the passengers, but shall allow easy access for servicing. Door engines shall be rebuildable by transit agency personnel having basic mechanical skills without the use of special tools.

Exit Door Operation:

Driver operation will be limited to electrically enabling the exit door by means of the door controller. A speed sensor will be interlocked with the door controller to prevent the door from being electrically actuated when the vehicle speed is above 2 mph. Once enabled, the accelerator and brake interlocks will engage, preventing movement of the bus and a green light above the doorway will illuminate indicating that the passenger may exit the vehicle. Actual opening of the door is accomplished by the passenger actuating a passenger control device, such as a touch bar or CLASS™ system.  Once activated the door will open under pneumatic power. The door will begin to close upon reaching the full open position.  The door leaves shall be fully closed prior to release of the brake and accelerator interlocks. A switch located in the driver’s compartment will convert the exit door to a driver-controlled door. 

A door master switch, which is not within the reach of a seated driver, shall be provided to release the interlocks and disconnect electrical power from the rear door allowing only manual operation of the door.

Closing Force:

Door edge speeds shall not exceed 19 inches per second. Exit doors shall be equipped with a sensitive edge system or other obstruction sensing system such that if an obstruction is struck by the edge of a closing rear door, the door will stop and reverse direction prior to imparting a 10 pound force on 1 square inch of that obstruction. Whether or not an obstruction detection system is functional, it shall be possible to withdraw a 1-1/2 inch diameter cylinder from between the edges of a fully closed door with an outward force not greater than 35 pounds.

Emergency Operation:

In the event of an emergency it shall be possible to open the doors manually from inside the bus using a force no more than 25 pounds after actuating an air dump valve at the door. The dump valve actuator shall be clearly marked as an emergency only device and shall require two distinct actions to actuate. The respective dump valve actuators shall be accessible from the entrance and exit areas. When the exit door emergency device is activated, the door interlock throttle system shall return the engine to idle and the door interlock brake system shall apply to stop the bus. When the front door emergency device is activated the door interlock throttle system shall return the engine to idle. 

Fully closed doors shall require a force greater than 200 pounds to open manually.  When fully closed doors are forced to open damage shall be limited to bending of minor door linkage with no damage to the doors, door engine or complex mechanism.
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