POWERLINE HOIST
A. Line Shaft Hoist
1. General: Each hoist unit shall have the capacity to raise and lower the specified load at the specified speed.

2. Characteristics:  The hoist shall have the following characteristics:

a. Speed:


____ fpm

b. Lifting Capacity:

____ pounds

c. Travel:


Up to 50 feet
d. # of Drums (lift lines)

____ 
e. Lift line diameter

1/4" or 3/16"
3. Construction
a. The integrated motor - brake - gear reducer unit and associated components, drum, shall be supported by a sturdy steel base, holding the elements of the hoist in proper alignment.

b. A 4" x 4" rectangular steel backbone shall be provided to support the PowerLine hoist.  Backbones shall in continuous or non-continuous to meet the specific requirements of the specific application.  The backbone shall accommodate spans between mounting steel up to up to 12 feet. 
c. The assembly shall be to accommodate deflection of the supporting building structure of to L/180.
d. Gearmotors shall be able to mount parallel or perpendicular to the plane of the mounting steel.
e. Lift lines shall be able to exit parallel or perpendicular to the plane of the mounting steel.
B. Gearmotor
1. Motors, primary brakes, and gearboxes shall be an integrated unit, with the first stage pinion gear mounted directly on the motor’s armature shaft.  No couplings will be permitted between the motor and gear reducer.  Exceptions will be permitted only when special gearing or torque requirements cannot be met with an integrated unit.

2. Motors shall be totally enclosed fan cooled (TEFC). The motor shall have a minimum AGMA service factor of 1.0 for constant operation.

3. The gear reducer shall be a combination helical/worm reducer.  The gear case shall be cast iron for protection against shock damage.  The input and output shafts shall have double lip oil seals to prevent leaks.  The gearing service factor shall be a minimum of 1.0 with a mechanical strength service factor of 1.25.

C. Primary Brake
1. The primary brake shall be an integral part of the motor, mounted directly on the motor’s armature shaft.  No couplings will be permitted between the motor and primary brake.

2. Brakes shall be spring applied, direct acting, electrically released, and equipped with a manual release.  The brake shall an AC / DC electro‑magnetic unit with a minimum retarding torque equal to 200% of motor full load torque.

3. The brake shall be released by energizing the coil simultaneously with the motor winding to provide fail-safe braking in case of power failure.

D. Shafts, Keys, and Couplings
1. Drums shall be interconnected by commercial transmission shafts with universal joints at each end.  The use of bar, pipe, or square tube are not permitted. 
2. Shafts shall be designed to accommodate the applied loads (including shock and bending loads) in accordance with ANSI B 106.1M, "Design of Transmission Shafting,"

3. All connections shall be keyed, using keys designed to accommodate the applied loads. Keys shall be in accordance with ANSI B 17.1, "Keys and Key seats.

4. Universal joints shall accommodate the applied loads, including shock and bending loads, and shall accommodate the possible parallel and angular misalignments caused during manufacturing, assembly, and installation, as well as by structural tolerances and structural or equipment deflections.
E. Bearings
1. Bearings shall be selected to accommodate the applied loads and speeds.

F. Helical Drums
1. Winding drums shall be designed to properly support the required loads.

2. Drums shall be helically grooved to accept a single layer of cable accommodating the entire travel distance plus three dead wraps. The drum diameter shall meet or exceed the wire rope manufacturer’s minimum recommended D/d ratio.

3. Drum construction shall be of the all welded type, including a continuous  drum shaft.  Cables shall enter the drum through holes drilled from root of the cable groove through the tubing wall at a 45 degree angle and shall be retained by a Nicopress® stop sleeve.  In order to prevent unbalanced operation, drum assemblies that exceed 20 rpm shall be straightened to a maximum total indicated run out (T.I.R.) of 0.005”.
4. Each end of the drum shall be supported by either the output shaft of the gearbox or an appropriately properly sized bearing mounted in the side steel plate that fully captures the drum shaft.  

5. Each helically grooved drum shall be supported by a sturdy steel base, holding the elements of the drum assembly in proper alignment.  Both ends of each drum shall be supported by a bearing in the side plate.

6. Alternate drums shall be threaded in opposite directions, to keep the batten from “walking” as its elevation changes.

7. Side plates shall hold four keepers designed to prevent cross winding of the lift on the drums.
8. Tread pressures shall not exceed on surface hardness as specified in the Wire Rope Users Manual.

9. Drums shall have capacity for termination on either end so lift lines can come off of either direction.

G.  Switches
1. The hoist shall have four integral direct struck limit switches.  Normal and overtravel limits will work on separate, independent circuits.  Switches shall have snap acting contacts.

2. Switches shall be mounted to the drum side plate to allow for easy adjustment.

-- OPTIONAL LOAD BRAKE --
H. Overspeed Brake
1. A secondary overspeed brake shall be supplied in addition to the primary brake on the motor.  This brake shall be located on the low speed output shaft of the gearbox or directly fixed to the hoist drum.
2. This brake shall be factory set to apply itself at 125% of the maximum rated hoist speed (50 rpm minimum).
3. The overspeed brake shall not require either electricity or pressure from an external source for operation.
--  Add Either a Fixed Speed Starter or a Variable Speed Drive  --
I. Fixed Speed Starters
1. Each fixed speed hoist shall be controlled by a UL 580E compliant, full voltage, self-protected, reversing starter.  Enclosure shall be NEMA 12 with hinged, latching cover. The interior of the starter cabinet shall be “touch safe” per IEC 204-1 “Protection against direct contact” rules.

2. The NEMA/IEC mechanically and electrically interlocked, reversing starter shall be sized to match the hoist motor horsepower and shall be rated for plugging and jogging.  Units shall incorporate UL580E Type 2, non-welding, positive break contactors.

3. Overcurrent protection shall be provided by an IEC Class 10 overload.  Short circuit protection shall be provided by a circuit breaker.

4. Starters shall be wired so that operation of the normal end of travel limit switches shall only allow movement away from the limit switch.  Operation of an overtravel limit switch shall open the line contactor, and will not allow further movement in either direction.  A spring return toggle switch shall be housed inside the starter cabinet to allow override of the overtravel limits for resetting purposes.
-- Or --
J. Variable speed drive
1. Motor controllers shall be solid state flux vector controllers, designed for hoisting duty, and rated for the motor to be controlled.  The controller shall incorporate closed loop feedback using a solid state position encoder mounted on the motor shaft to identify the speed and position of motor shaft in order to provide the greatest accuracy and performance.  Each controller shall incorporate a microprocessor to provide direct control of torque and shaft position.  The controller shall provide an essentially infinite speed range, including the ability to produce full torque at zero speed.

2. The motor controller enclosure shall be NEMA 12 with a hinged, latching cover. The interior of the cabinet shall be “touch safe” per IEC 204-1 “Protection against direct contact” rules.

3. A brake contactor shall be provided.  The controller shall not release the hoist brake until the drive has developed the full rated torque.
4. Controllers shall provide controlled deceleration and braking of rapidly descending loads.  

5. Each controller shall contain a line contactor.  This contactor shall be controlled by the E-stop and overtravel limit switches, providing a redundant means of removing power from the winch.

6. Controllers shall be wired so that operation of the normal end of travel limit switches shall only allow movement away from the limit switch.  Operation of an overtravel limit switch shall open the line contactor, and will not allow further movement in either direction.  A spring return toggle switch shall be housed inside the cabinet to allow override of the overtravel limits for resetting purposes.

7. Each controller shall incorporate overcurrent protection in the form of properly rated fuses (per UL 198C guidelines) or circuit breakers.

8. Controllers shall incorporate all required contactors, relays, and interface electronics required by the control system.  Controllers shall provide under voltage, over voltage, instantaneous over current, overload, and over temperature indication.  Properly labeled, screw clamp terminals shall be provided for all field connections, including limit switches and other peripheral devices.
Controls must be added for a complete system.

Other configurations

There are other motor / brake configurations.  Please contact us for more information..
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