MOTION LABORATORIES
ELECTRIC CHAIN HOIST CONTROL SYSTEMS MANUAL
Motion Laboratories is committed to Electrical Safety. As a manufacturer of Portable Power
Distribution and Electric Chain Hoist Control products, Motion Laboratories is committed to
safety and compliance to all National, State, Province and Local Codes. Our products are
designed and manufactured to the highest standards for compliance and quality. Motion
Laboratories uses ETL SEMKO, an OSHA recognized NRTL for its 3rd party listing and testing
certification.
Low Voltage or Direct Control
There are two basic types of electric chain hoists commonly used in the entertainment industry
today, low voltage control and direct control. Although the lifting capacities and electrical
requirements are the same for both, the type of control system used to operate differs greatly.
For this document we will focus on 3 phase hoists. In either low voltage control or direct
control, the direction of the chain travel is determined by the phase rotation of the power
supplied to the hoist.
Low voltage control hoists employ a phase reversing contactor built into the hoist itself. The
coils of the contactor are controlled by contact closure provided by a switch of a pendant, or
relays of a control system. The coils are additionally supervised by a set of limit switches that
stop the hoist at a pre-determined point, preventing the chain from travelling thru the hoist.
These are referred to as Upper and Lower limits which are adjustable, in some cases, by a
trained technician. One important note to understand is that an improper phase rotation would
result in the limit being bypassed. This would be evident by the hoist moving up while the
control was indicating down or vice versa. It is therefore essential that in low voltage control,
whenever a command is given to go up, the hoist moves in that direction, if not the user should
stop and correct this condition. One advantage of low voltage control is the ability to use a
“pickle” to control a single hoist.
Direct control hoists require that the control system reverses the phase rotation and thus
direction. There are no reversing contactors in the hoist and more importantly, there are no
limit switches. Direct control hoists use a mechanical chain stop system that is comprised of
mechanical blocks fitted at the ends of the chain to prevent the chain from travelling thru the
hoist. When the block comes in contact with the hoist body, the overload protection device
activates and chain travel stops. One advantage of Direct Control is the total absence of power
at the hoist unless it is operating.

Regardless of the type of hoist being controlled, Motion Laboratories has a variety of form
factors to provide control solutions.
Standard ATA Style Road Cases 1200 Series
Whether single-sided or double-sided construction, the ATA style road cases are an industry
standard that provides durable protection and flexibility in product designs. The size of the
case is dependent on the size of the controller (how many channels of hoist operation) plus
any additional options that may be requested or required. The units are designed around our
modular panel assemblies that are bolted together to form a complete dead front. In the case
of the single sided system the controller is then mounted into its road case with a single-sided
steel liner that provides full isolation and protection from any metal parts or the road case to
any live parts inside the controller. Additionally with the double sided enclosures, a set of
isolation rails provide the steel liner with a shock mount feature further increasing unit
protection.

19” Rack Mounted Equipment 1260 Series
A variety of control systems are available in 19” rack mounted chassis assemblies that are self
contained and range in size from 3RU to 7RU depending on requirements. Rack mounted
units allow the user to add 4 or 8 channel systems together in a rack and make the overall
system larger or smaller as required. They can be mounted into any standard 19” rack case.

Stand Alone Units 1250 Series
Based on economics or size requirements, smaller standalone units are available in 4 to 6
channel sizes. These are generally self contained and are not expandable.

Truss Mounted Controllers (Series TBD)
Truss mounted controllers are designed specifically for the application with flexibility and ease
of deployment a priority.

Install Systems 1225 Series
A full range of install style systems are available and discussed in a separate document. These
are generally custom designed around standard building blocks and incorporate options such
as position and weight monitoring.

Inverters 1280 Series
Inverters are controllers designed to operate standard 3 phase hoists from 110VAC Edison
power.

Typical Chain Hoist Control System Components

A typical system consists of the following components:
 Hoist Tail, An electric cable(s) that exit the hoist that allow for the connection of the hoist
power/control cable.
 Hoist Power/Control Cable, The cable or cables that connect the hoist tail to the
controller providing power or control or both power and control.
 Controller, a unit designed to allow for the operation of one or more hoists at a time, that
(1) activates the power or control circuit of the hoist or both; and (2) allows for the
removal of power from the hoist. It may be operated by a control device built-in or
attached via an external connector.
 Control Device, The part of the system that is responsible for activation of a movement.
It can be referred to as a human machine interface or man machine interface. It may
control a single hoist (see pickle) or multiple hoists (see pendant and remote station).
 Input Power Supply Cable, Cables that feed power to the controller.

Controllers may be built with a variety of output connectors that provide the hoist with power, in
the case of a direct control unit, or power and control, in the case of a low voltage control unit.
DUAL TWIST

Typical Dual Twist Controller, the hoist power/control cable utilizes two connectors, one for
power and one for control. The cables may be either a single cable with the ends split, or two
separate cables. In the instance where two separate cables are used they should be bundled.

14 PIN

Typical 14 Pin Controller, the hoist power/control cable utilizes a ¼ turn bayonet style mil spec
connector.

7PIN

Typical 7 Pin Controller, the hoist power/control cable utilizes a circular series connector.

All Motion Laboratories controllers share some common circuitry although these circuits may
differ slightly from unit to unit; the basic concepts are the same throughout the product line.
Main Power Circuit
Each controller incorporates a main power circuit that begins at the input connector, runs thru
a main phase reverse contactor assembly and then distributes thru branch rated circuit
protection to each individual hoist.

The input connector is determined by a number of reasons including the size of the unit,
customer preference and geographical location, and the power requirements of the system. In
some applications a pass thru connector may be provided for convenience. When pass thru
connectors are used, the pass-thru connector and all upstream components are subject to the
total current load of all down stream components. Therefore, the system shall be designed so
that the maximum capacity of the upstream cable or components are not exceeded. In
applications where multiple controllers are to be run simultaneously, the pass thru connector
ratings must be capable of handling the entire current load of the sum of all of the controllers or
a separate feeder must be run to each controller.

The phase reversing contactors serve a dual purpose; they are used to shut down the power to
the hoists when the system is not attended, and they are used to change the phase rotation to
the hoists in the event that the building or venue power is not phased in harmony with your
system.
The branch circuit protection is a requirement of the standards by which our controllers are
built. For systems operating hoists under 2 horsepower, one breaker may serve 2 hoists. For
systems 2 horsepower and up, a separate breaker is required for each hoist.
Hoist Control Circuit
Control Circuit, Low Voltage Control Hoists
In Low Voltage Control Hoist applications, the reversing contactors are in the hoist are
operated by a relay card in the controller. The relay card is part of a 12VDC control circuit.
The important item to understand here is that the power for each individual hoist’s control
circuit comes from a transformer mounted in the hoist, is sent to the controller relay card and
then depending on the operators selection, returns to the hoist to engage either the up or down
contactor.

The voltage for the hoist control circuit is dependent on the voltage of the hoist transformer and
the designed control voltage, it may be 48VAC or 110VAC. The relay card in the controller is
rated to handle either control voltage.
Control Circuit, Direct Control Hoists
In Direct Control Hoist applications, there is no hoist control circuit. 3 Phase power simply exits
the controller and operates the hoist. All control functions are provided within the controller.

Main 40 Control Section
On ATA style modular construction controllers (1200 Series), the Main 40 is the input and
control section panel. The main external components are indicated below:

The components shown on the Main 40 Panel exist on all other types of controllers although
placement, form and function may vary slightly. The Main 40 panel is available with pass thru
options and with a blank input for use with higher ampacity panels such as larger pin and
sleeve devices or cam-lock panels.

Contactor Enable Switch

The contactor enable switch is a maintained T&H switch. It has a yellow lens that is backlit by
a replaceable lamp. The switch lamp is paralled off the contactor drive relay and as such will
light whenever the main phase reverse contractor is energized.

When the switch is disengaged it allows, via switch block B1a pins 1&2, +12VDC from the
relay board Panduit connector J2 pin 9 to exit the controller on the 26 pin connector pin V
providing power to the Hand Held Remote Station. Switch block B1b pins 1&2 allows power
from J4 to energize the contactor drive relay.

When the switch is engaged it shuts off power to the Hand Held Remote Station via pin V and
applies +12VDC from the power supply directly to the Contactor Drive Relay via switch block
B1b pins 3&4.

Phase Reverse Switch

The Phase Reverse Switch is a maintained T&H switch. It has a green lens that is backlit by a
replaceable lamp. The switch lamp is wired directly to the Relay Power Supply so it will be lit
whenever the controller is powered.

On the 19” rack mounted units, the Phase Reverse Switch is a XB4 style switch assembly. The
lamp is powered thru the phase module and only lights when phase is correct.

When the phase reverse switch is disengaged the phases of power that are connected to the X
and Y legs are routed via switch block B2 to the X and Y pins of the phase module
respectively. This allows the phase OK lamp to become lit if the power is in the correct phase
rotation. At the same time, switch block B1 routes control power from the contactor drive relay
to the C1 or in phase contactor coil.

If the input power were reversed at the point of connection, the phase module would sense
incorrect phase rotation and thus prevent the Phase OK Lamp from lighting. Correct this
condition by engaging the Phase Reverse Switch.
When the switch is engaged, the X leg input is routed via the switch block B2 to the Y pin of
the phase module and the Y leg is routed to the X pin of the phase module. At the same time,
switch block B1 routes the control power from the contactor drive relay to the C2 or out of
phase contactor. This allows the Phase OK Lamp to illuminate and the phase rotation to be
corrected.

Take note that in 19” rack mounted units, the phase module simply senses the power at the
output side of the main reversing contactor.

26 Pin Remote Connector
The remote connector is a ¼ turn bayonet style connector used to connect the control device
(Hand Held Remote Station) to the controller.

Control Devices

The Hand Held Remote Station is designed to operate hoists singly or in groups. Individual
direction switches are provided for each channel as well as LED direction indicators that light
when the switch position is moved. The green LED will light when the UP direction is selected,
yellow when the Down direction is selected. Once selected, the hoists will move in the direction
indicated when and as long as the GO button is depressed. The Remotes are available as 4,
6, and 8 channel units in the small frame enclosure.

Larger units, up to 40 channels are available in a large frame format.

GO Switch

The Go Switch is a momentary T&H switch. It has a blue lens that is backlit by a replaceable
lamp.. Operation of this switch will provide the selected direction switches with a path to
ground allowing relay closure and thus hoist operation. The lamp shuts off when the switch is
depressed.

Kill Switch

The Kill Switch is a maintained T&H switch. It has a red lens that is backlit by a replaceable
lamp.
Operation of this switch de-energized the Phase Reverse Contactor Assembly interrupting
power to all hoists. When depressed, the lamp shuts off as well as the lamp in the GO switch.
The direction switches and their associated LED’s will remain functional, even operating relays
in the controller if the go switch is depressed. Although the relays are operational, power is
interrupted to the hoists preventing movement.

General Switch Information
All T&H Switch actuators are capable of being operated in a momentary or maintained mode:

Installation and removal of switch blocks:

ZB4 Style Switch assembly

The ZB4 switch assemblies are used in a variety of applications in 19” Rack Mounted units.
The lamp and switch modules snap into place on the back of the switch block mount after
installation into the panel.

General Control Device Information

Foam Inserts were designed to prevent the J1 and J2 Panduit connectors from coming off
when the remote is dropped.

Relay Card/Power Supply Assembly

Shown is a Typical 8 channel assembly.

To insure that units operate correctly with long cable runs the power supplies are factory set at
14.1 VDC nominal. The adjustment pot is shown above in blue, access can be had by
removing the relay card. Turn clockwise to increase.

Phase Module.
In older units, the phase module was an in-house piece. It was mounted adjacent to the 26 Pin
connector on the Main 40 panel. Newer units have switched to a Zeilo Phase module which is
now incorporated in the mounting of the Phase reverse contactor assembly. The operation and
function of the unit remains the same.

SYSTEM OPERATION
General Information
Power
Prior to power up, verify that the supply voltage matches the voltage requirement for the
controller and hoists.
The power supplying the system shall be of adequate capacity to operate the intended number
of hoists and the input power supply cable shall be of adequate size. Low supply voltage can
cause unreliable hoist operation and must be corrected. In addition improperly sized input
power supply cable runs will compound the problem.
Since power requirements are based on the intended number of hoists to be run
simultaneously, a careful analysis of system will be required in order to determine the
maximum current load before specifying the power requirements. When the intended
number of hoists to be used is unknown; the system power requirements shall be based
on the maximum capacity of the controller.
The supply voltage shall be within the values indicated below.


For a single phase 120 VAC (HN) system, shall not be below 110 VAC or
above 126 VAC.



For a single phase 240 VAC (HH) system, shall not be below 220 VAC or
above 252 VAC.



For a three phase 208 VAC (HHH) system, shall not be below 191 VAC or
above 218 VAC.



For a three phase 208 Y/120 (HHHN) system, shall not be below
191 Y/110 VAC or above 218 Y/128 VAC.



For a three phase 480 VAC (HHH) system, shall not be below 440 VAC or
above 504 VAC.

Verify that the power and control cables are the correct wire gauge for length of cable run as
applies to voltage drop. The hoist manufacturer’s recommendations shall be followed. Where
the recommendations are not available, reference tables are provided in Annex A.

Apply power to the controller. With the Control Device disconnected, and the Contactor Enable
Switch disengaged, the three power Neon’s should light.
On units with a T&H style Phase Reverse Switch, this should also light indicating that the
power supply is functional. In addition, if the phase rotation is correct, the Phase OK Lamp will
light. Toggling the Phase Reverse Switch will result in the Phase OK Lamp going on and off
depending on the state of the existing power.
The Contactor Enable Switch will light whenever the Main Phase Reverse Contactors are
engaged. Engage the CE switch and you should hear the contactors pull in. At this point,
power will be available to the hoists if the Circuit breakers are turned on. This is typically used
to allow a “pickle” to operate individual hoists during setup.
Toggling the Phase Reverse Switch with the CE switch engaged will result in the Phase
Reverse Contactor Assembly switching contactors. This can be heard as a audible
engagement sound. Doing this should toggle the Phase OK Lamp as well depending on the
original condition.
Disengage the CE switch and connect the Control Device. The contactors should re-engage.
Depress the Kill switch and the contactors should shut down. Note that if the CE switch is
engaged while the Control Device is attached, the control device will be non functional.
Prior to operation under load, verify that all hoists move in the direction selected on the control
device. This can be accomplished by bumping each hoist connected in both the up and down
direction. Bumping is a momentary tap of the Go Switch with a direction selected.
The operator should familiarize themselves with all of the operating controls.

SCHEMATICS
Hand Held Remote Schematic

Relay Card Schematic

ANNEX A

