SECTION 142111 - ELEVATOR HOISTING EQUIPMENT - GEARLESS ELECTRIC
 GENERAL 
DEFINITIONS
Traction Machine:  A direct-drive machine in which motion of a car is obtained through friction between the suspension means and a traction sheave.
Gearless:  A traction machine without intermediate gearing, with the traction sheave and brake drum mounted directly on the motor shaft.
 PRODUCTS 
ELEVATOR HOISTING EQUIPMENT FOR GEARLESS DC MACHINES
Type:  Direct drive gearless traction elevator machine.
Motor:
Type:  Slow speed shunt wound with interpoles, designed for operation on direct current (supplied by motor generator set or other D.C. source).
Rating:  One hour 50 degrees C. rise, Class B insulation system.
Starting Torque:  High.
Starting Current:  Low.
Assembly:  Motor armature, traction drive sheave and brake drum assembled on a one piece steel shaft with the assembly statically and dynamically balanced.
Brake:
Type:  Electro-mechanical.
Operation:  Direct current, spring actuated, electrically released.
Helical springs in compression, magnetically released, applies the brake.
Design magnet so that application of brake is automatically controlled by magnetic retardation for noiseless, smooth and gradual stopping of elevator.
Arrange circuit which operates brake mechanism to apply the brake:
On normal stopping of elevator car at landings.
At both limits of travel.
When emergency stop switch is actuated.
When current fails.
When car attains excessive speed.
Shoes:  Two section type, secured to bedplate.
Linings:
Fire proof material, tightly woven, wire inserted non-asbestos yarn impregnated with resin.
Size to give maximum braking surface.
Fasten to brake shoes with brass rivets.
Scraped to give perfect bearing surface on drum.
Brake Drum:  Cast integral with drive shaft, turn true and accurately balance.
Adjustments:  Adjust brakes with minimum clearance to stop and hold car with rated load.
Machine Shaft:  Forged steel, precisioned machined with flange for mounting traction sheave and brake pulley.
Verify sheave shaft load with calculations and submit for approval.
Traction Sheave:
Type:  One piece, semi-steel accurately turned, with grooves designed to maintain constant traction and preserve rope life.  Straight “V” shaped grooves are not acceptable.
Size:  Not less than 40-times diameter of rope.
Attachment:  Securely bolt to shaft flange.
Bearings:
Type:  Anti-friction sleeve or roller bearing.
Lubrication:  Arrange anti-friction sleeve type bearings for oil lubrication; roller bearings for either grease or oil lubrication.
Equip oil lubricated bearings with automatic self-lubrication (oil reservoirs, capped filler openings, oil gages, and drain or plugs).
Bedplate:
Material and Construction:  Cast iron or steel, separate or integral with machine, or heavy steel structural shapes welded together.
Mounting Surfaces:  Accurately machine mounting surfaces of pedestals, field frames and brake.  Brake mounting shall permit precise brake adjustment.
Mounting Pads:  Heavy neoprene pads of density to dampen noise and vibration of machine.
Use article above and/or below as required by project.
ELEVATOR HOISTING EQUIPMENT FOR AC GEARLESS MACHINES WITH PERMANENT MAGNET MOTORS
Machine: Compact gearless permanent-magnet brushless AC motor with internal drive sheave and normal and emergency brakes. A large diameter, forged shaft shall serve as a support for the motor armature and brake system having a flange for mounting removable drive sheave. Machine shall be equipped with roller bearings mounted in the machine housing.  
Mount to structural support beams or channels forming a bedplate.
Provide necessary blocking beams to spread load over the existing machine beams. 
Fasten machine in accordance with the A17.1 code.  	
Provide heavy neoprene mounting pads of density to dampen noise and vibration of machine.
Sheave groove size and spacing shall match existing counterweight and car sheaves.
Deflector Sheave:  Provide steel blocking as deemed necessary to mount deflector sheave to the underside of the existing machine beams.
Sheave: Metal with finished grooves to accommodate suspension cables.
Factor of Safety:  8 - for steel, 10 - cast iron.
Bearings: Roller type
Motor:  
Type:  Alternating current, reversible, synchronous speed, permanent magnet type of a design adapted to the severe requirements of elevator service.  Motor shall be capable of developing the torque required to meet or exceed an acceleration rate of 3.5 ft/sec² for the elevator car.
Rating:  Motor shall be designed to stand the severe loads encountered in elevator service and the windings shall have a minimum insulation temperature rating two ratings higher than the actual temperature rise of the motor, with a minimum rating of NEMA class F.
Starting Torque:  High.
Starting Current:  Low.
Motor Leads:  Same insulation class as the motor windings.  Motor lead wires shall be rated 125 degrees C and shall be sized for 105 degrees C at the motor nameplate current at 1.0 Power Factor per Electrical Apparatus Service Association (EASA) recommendations.
Assembly:  Motor armature, traction drive sheave assembled on a one piece steel shaft with the assembly statically and dynamically balanced.
Brake:
Type:  Electro-mechanical.
Operation:  Direct current, spring actuated, electrically released.
Helical springs in compression, magnetically released, applies the brake.
Design magnet so that application of brake is automatically controlled by magnetic retardation for noiseless, smooth and gradual stopping of elevator.
Arrange circuit which operates brake mechanism to apply the brake:
On normal stopping of elevator car at landings.
At both limits of travel.
When emergency stop switch is actuated.
When current fails.
When car attains excessive speed.
Shoes:  Two section type, secured to bedplate.
Linings:
Fireproof material, tightly woven, wire inserted non-asbestos yarn impregnated with resin.
Size to give maximum braking surface.
Fasten to brake shoes with brass rivets.
Scraped to give perfect bearing surface on drum.
Brake Drum:  Cast integral with drive shaft, turn true and accurately balance.
Adjustments:  Adjust brakes with minimum clearance to stop and hold car with rated load.
Traction Sheave:
Type:  One piece, semi-steel, of hardness BHN 220-250 accurately turned, with grooves designed to maintain constant traction and preserve rope life.  Straight “V” shaped grooves are not acceptable.
Size:  Not less than 40-times diameter of rope.
Attachment:  Securely bolt to shaft flange.
Bearings:
Type: Roller bearing.
Lubrication: Grease
 EXECUTION 
INSTALLATION
Elevator Machine:
Use 2 subparagraphs below for overhead machines.
Install elevator machine on bedplate on overhead machine beams.
Install neoprene mounting pads between bedplate and overhead machine beams.
Sheaves:  Align traction sheave and deflector sheaves to minimize rope wear.
FIELD QUALITY CONTROL
Inspection:
Power Off:
Test and inspect sheave and spider for soundness by striking lightly with hammer and if sound is dull, examine sheave carefully for cracks or other fault.
If sheave is demountable, check fastenings for tightness where sheaves are attached to spider.
Check for any misalignment of traction sheave with other sheaves.
Examine shafts for excessive play in bearings and shaft backlash and ascertain bearings are being properly lubricated.
Examine sheave grooves for dirt or other foreign matter under ropes, and check that all ropes seat to the same depth in grooves.
Inspect all motor fastening bolts for tightness and to ascertain they are in place.
Delete subparagraph below if not applicable.
Examine brush holders, commutators and motor windings, to assure that they are free of dust and lint.
Examine brake linings for oil or pulley scoring.
Power On:
With machine running, check for excessive play in bearings and excessive noise.
Delete subparagraph below if notapplicablenot applicable.
Check commutators for sparking or brush chatter.
Inspect brake for chattering and application before completion of slow down and leveling.
Clearance between brake shoe and brake pulley while running should not be greater than necessary to permit free running.  Examine brake pins for proper lubrication; ensure that cotter pins are in place and open.
Check for abrupt brake action.
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