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©2003 MAGNETEK

All rights reserved. This notice applies to all copyrighted materials included with this product, 

including, but not limited to, this manual and software embodied within the product. This manual is 

intended for the sole use of the persons to whom it was provided, and any unauthorized distribution 

of the manual or dispersal of its contents is strictly forbidden. This manual may not be reproduced in 

whole or in part by any means whatsoever without the expressed written permission of Magnetek.

DANGER, WARNING, CAUTION, and NOTE Statements

DANGER, WARNING, CAUTION, and Note statements are used throughout this manual to 

emphasize important and critical information. You must read these statements to help ensure safety 

and to prevent product damage. The statements are defined below.

DANGER

DANGER indicates an imminently hazardous situation which, if not avoided, will result in 

death or serious injury. This signal word is to be limited to the most extreme situations.

WARNING

WARNING indicates a potentially hazardous situation which, if not avoided, could result in 

death or serious injury.

CAUTION

CAUTION indicates a potentially hazardous situation which, if not avoided, could result in 

minor or moderate injury. It may also be used to alert against unsafe practices.

NOTE: A NOTE statement is used to notify people of installation, operation, programming, 

or maintenance information that is important, but not hazard-related.
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Disclaimer of Warranty

Magnetek hereafter referred to as Company, assumes no responsibility for improper use of supplied 

product by untrained personnel.  Product should only be installed or repaired by a trained technician 

who has read and understands the contents of this manual. Improper installation or service can lead 

to unexpected, undesirable, or unsafe operation or performance. This may result in damage to 

equipment or personal injury. Company shall not be liable for economic loss, property damage, or 

other consequential damages or physical injury sustained by the purchaser or by any third party as a 

result of such operation or service. Company neither assumes nor authorizes any other person to 

assume for Company any other liability in connection with the sale or use of this product.

WARNING

Many tests and procedures outlined in this manual involve exposure to components that 

operate at potentially lethal voltage levels. To eliminate this hazard, service personnel must 

ensure that the incoming three-phase AC power has been disconnected, locked out and tagged. 
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Disconnecting Means/Overcurrent Protection

NOTE: Magnetek recommends using the following Disconnecting Means and Overcurrent 

Protection guidelines as published in the 1996 National Electrical Code, copyright 

1999.

Disconnecting Means

610.31.Runway Conductor Disconnecting Means.  A disconnecting means having a 

continuous ampere rating not less than that computed in sections 610-14(e) and (f) shall be 

provided between the runway contact conductors and the power supply.  Such disconnecting 

means shall consist of a motor circuit switch, circuit breaker, or molded case switch.

This disconnecting means shall:

(1) Be readily accessible and operable from the ground or floor level.

(2) Be arranged to be locked in the open position.

(3) Open all ungrounded conductors simultaneously.

(4) Be placed within view of the crane or hoist and the runway contact conductors.

610.32.  Disconnecting Means for Crane and Monorail Hoists.  A motor circuit switch or 

circuit breaker arranged to be locked in the open position shall be provided in the leads from 

the runway contact conductors or other power supply on all cranes and monorail hoists.  

Where disconnecting means is not readily accessible from the crane or monorail hoist 

operating station, means shall be provided at the operating station to open the power circuit 

to all motors of the crane or monorail hoists.

610.33. Rating of Disconnecting Means.  The continuous ampere rating of the switch or circuit 

breaker required by Section 610-32 shall not be less than 50 percent of the combined short-

time ampere rating of the motors, nor less than 75 percent of the sum of the short-time 

ampere rating of the motors required for any single motion.
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Overcurrent Protection

The use of overcurrent Protection shall be provided in accordance with NEC Standard 610-41 

through 610-43.  Excerpts from 1996 National Electrical Code, copyright 1999.

610-41. Feeders, Runway Conductors. The runway supply conductors and main contact 

conductors of a crane or monorail shall be protected by an overcurrent device(s) that shall 

not be greater than the largest rating or setting of any branch circuit protective device, plus 

the sum of the nameplate ratings of all the other loads with application of the demand factors 

from Table 610-14(e).

610-42  Branch-Circuit, Short Circuit Ground Fault Protection.  Branch circuits shall be 

provided as follows:

(a)  Fuse or Circuit Breaker Rating.  Crane, hoist, and monorail hoist motor branch 

circuits shall be protected by fuses or inverse-time circuit breakers having a rating in 

accordance with Table 430-152.  Taps to control circuits shall be permitted to be taken from 

the load side of a branch-circuit protective device, provided each tap and piece of equipment 

is properly protected.

(b)  Taps to Brake Coils.  Taps to brake coils do not require separate overcurrent protection.

610-43  Motor and Branch-Circuit Overload Protection.  Each motor, motor controller, and 

branch circuit conductor shall be protected from overload by one of the following means:

(1)  A single motor shall be considered as protected where the branch-circuit overcurrent 

device meets the rating requirement of Section 610-42.

(2)  Overload relay elements in each ungrounded circuit conductor, with all relay elements 

protected from short circuit by the branch-circuit protection.

3)  Thermal sensing devices, sensitive to motor temperature or to temperature and current, 

that are thermally in contact with the motor winding(s).  A hoist or trolley is considered to be 

protected if the sensing device is connected in the hoist’s  upper limit switch circuit so as to 

prevent further hoisting during an overload condition of either motor.

Please reference the National Electrical Code (NEC) for exemptions or additional 

information on disconnecting  means and overcurrent protection.
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System Layout

End Cover

Hanger with Anchor Pins

8" Min.
12" Max.

10’ Max.

Conductor Joint Kit

Power Feed Kit
(installed at any predetermined area)

Mounting Bracket

Expansion Gap

HX-Series Conductor Bar - Typical, 3-Phase System Layout

Less than 125 Ft. 125 Ft. Max. 

250 Ft. Max.
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Conductor Application and Support Spacing

Engineering Data

Temperature Considerations

System Support Conductor Every

400 Amp 7 1/2 feet

700 Amp

10 feet1000 Amp

1500 Amp

System

DC Resistance

R ohms/1000 feet

AC Impedance

Z ohms/1000 feet

400 Amp .028 .066

700 Amp .018 .052

1000 Amp .012 .045

1500 Amp .008 .030

All systems Coef. Thermal Expansion .000013/IN./IN./°F

Operating Temperature Installation Temperature Set Gap Distance

Minimum Maximum °F °C
Total Gap (split difference 

between both gaps)

00°F 100°F 0°F -18°C 3-7/8”

-18°C 38°C 25°F -2°C 2-7/8”

50°F 10°C 2”

75°F 24°C 1”

100°F 38°C 0”

25°F 125°F 25°F -2°C 3-7/8”

-2°C 52°C 50°F 10°C 2-7/8”

75°F 24°C 2”

100°F 38°C 1”

125°F 52°C 0”

50°F 150°F 50°F 10°C 3-7/8”

10°C 66°C 75°F 24°C 2-7/8”

100°F 38°C 2”

125°F 52°C 1”

150°F 66°C 0”
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Hanger Assembly

1.) Install the hanger clamps securely onto the mounting brackets. (We suggest installing the hang-

ers onto the mounting brackets on the floor to simplify the installation.) Hanger clamps must be 

mounted straight to allow for thermal expansion of the conductor bar. Twisted hangers will 

restrict thermal expansion of the conductor bar. 

2.) If using the steel clamp type hanger, leave the cross clamp bolt loose until conductors are up and 

in place, then tighten the cross bolts. The minimum spacing between the hangers is 4”.

Mounting Brackets

1.) Install the mounting brackets by bolting or welding them at the required spacing as follows: 400 

amp system-7’6” centers maximum; 700/1000/1500 amp systems-10’ centers maximum. 

Mounting brackets must be level, laterally and vertically, to allow for thermal expansion of the 

conductor bars.

Conductors

1.) Install the conductor bar sections into the hanger assemblies, making sure that the  dimple on the 

outside of the insulating cover is on the same side. (All HX conductor bar has an identifying  

dimple that runs the entire length of the insulating cover.) 

2.) If using the steel type hangers, do not tighten the cross bolts until all of the conductor sections 

are in place.
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Expansion Sections

1.) Based on a 100°F maximum temperature variation, an expansion section is required for every 

250 feet of conductor run. When expansions are required, start installing the system with the 

expansion assembly and work away from expansion sections in both directions. 

2.) The expansion assembly must be supported by two mounting brackets, one attached to each 

expansion support bracket. (see Figure 1.) 

3.) Anchor pins must be mounted 125 feet away from the gap in both directions after the expansion 

gap has been set. These anchor pins (included with each expansions assembly) control the 

expansion direction. See Temperature Considerations section on page 7, for setting of the expan-

sion gaps. 

NOTE: If anchor pins are required to control expansion or to anchor conductor run, refer to 

Table 1: Expansion Parameters for requirements.

Figure 1: Expansion Section

Conductor length when expansion is closed (as shown in Figure 1) is 10 feet.  
Conductor length when expansion is completely open is 10 feet 3.90 inches 

Expansion Gap (2 places)

44.0" Conductor Bar length 32.0" Conductor Bar length 44.0" Conductor Bar length

Expansion Support Bracket

Mounting Bracket

Expansion Support Bracket

Table 1:  Expansion Parameters

Length of System Number of Expansions Number of Anchor Points

0 to 250 feet 0 1

251 to 500 feet 1 2

501 to 750 feet 2 3

751 to 1000 feet 3 4

Note: Specific applications and/or environments may increase or decrease the number 

of expansions required. Please contact the factor for additional information.
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Installation of Anchor Pins on HX-Series Conductor Bar:

a) Drill 1/4 inch hole through conductor bar on both sides of one hanger.

b) Insert Anchor pins centered with the hanger to anchor the conductor and control expansion

� Systems  without expansions should have anchor pins at the center of run only to prevent 

conductor from sliding.

� Systems with one expansion section should have anchor pins located 125 feet from 

expansion in both directions.

� Systems with more than one expansion should have anchor pins midway of each expansion 

sections and mid-way between the last expansion section and the end of the runway

NOTE: Consult Electromotive Systems if temperature exceeds 100°F.

Locate pin on both sides of hanger.

Anchor Pin (2)

HX-400H Hanger

400 Amp Conductor Bar

Locate pin on both sides of hanger.

Anchor Pin (2)

HX-1000H Hanger

700, 1500 or 1500 Amp
  Conductor Bar

Figure 2: 400 Amp Systems

Figure 3: 700, 1000 and 1500 Amp Systems
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Joint Kit  / Joint Cover

1.) The joint assembly is designed to automatically align the conductor bar sections during 

installation. The conductor bar ends are de burred and ramped at the factory. Due to shipping and 

cutting of the conductors in the field, possible burrs can occur on the edge of the conductor bar/

stainless steel running surface. The conductor bar should be checked before joining together, 

debarred and ramped again if necessary. 

2.) Wire brush the areas of the conductor bars to be joined and apply joint compound (anti-oxidant) 

on areas which are in contact with the joint plate. 

3.) Install the joint kit, making sure the conductor is completely closed. Tighten the bolts firmly 

until washers are flattened. Check the joint to make sure it is even with the adjoining conductor 

bar and again remove any burrs. Install the joint cover over the joint assembly. 

Power Feeds

1.) Install power feed kit cable lug terminals at predetermined areas. Wire brush the area of the 

conductor bar where the power feed lug terminals are to be located. 

2.) Apply the joint compound (anti-oxidant) on the areas which are in contact with the cable lug ter-

minals. 

3.) Connect the power feed cables (not supplied by Electromotive Systems) to the power feed cable 

lug terminals.

4.) Install the power feed cover over the power feed. 

End Cover

1.) Install the end covers over the exposed conductor ends. Fasten to the conductor bar with a nylon 

drive rivet. 

Collector Assembly

1.) Mount the collector assemblies on a 1” square post which is securely fastened to the moving 

equipment to be electrified. 

2.) The center line of the collector post to the bottom of the conductor running surface should be 4 

inches.   The following alignment adjustments should be made as necessary:

a) The collector post should be parallel to the ground on vertical mount applications + or - 2 

degrees, and perpendicular to the ground on lateral mount applications + or -2 degrees. It 

should be mounted at right angles to the conductor bar + or - 2 degrees.

b) Each collector should be mounted directly under its respective conductor bar for vertical 

mount systems, and adjacent on lateral mount systems.

c) The collector contact shoes should not be cocked at an angle, and should enter the conductor 

bar contact points at right
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Final Inspection

1.) Make sure the conductor runs are straight. Adjust any hanger clamps which may be twisted.

2.) No HOT bare metal parts should be exposed. Make sure all joint covers are installed securely to 

prevent any accidental contact by personnel.

3.) File conductor running surface joint areas that may be uneven or not smooth.

4.) Run the equipment back and forth several times along the entire system length to make sure the 

system functions properly.

5.) Collector lead cables should be free, and not restrict movement of collector arms or heads either 

vertically or horizontally.
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