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RC2000 Antenna Controller Interface Box

1. Introduction

This document describes a family of products that allow an RC2000 antenna controller to interface with
antennas powered by either 90 or 180 volt DC motors (RC2K90INT-1 and RC2K90INT-2) or other motor
types (RC2KINT). The RC2000 antenna controller is designed to interface directly with antennas which
employ 36-Volt DC motors (8 amps maximum) and single phase pulse type position sensors. When the
RC2000 is used with antennas powered by other types of motors an interface box is required.

Three unique interface box configurations are available from Research Concepts. These configurations are
designated RC2K90INT-1, RC2K90INT-2, and RC2KINT. All versions of the interface are housed in
NEMA 4 type enclosures that are suitable for outdoor mounting.

RC2K90INT-1 and RC2K90INT-2 Interface Boxes

The RC2K90INT-1 and RC2K90INT-2 interface boxes are designed to interface with either 90 volt or 180
volt DC motors. The RC2K90INT-2 interface box employs a pair of DC motor drive modules and
supports simultaneous movement about the antenna’s azimuth and elevation axis. The RC2K90INT-1
interface box employs a single DC motor drive module and simultaneous azimuth and elevation movement
is not supported.

The DC motor drive modules used in these interface boxes provide dynamic braking of the motors and are
available in either 115 or 230 VAC input voltage versions. The following table gives the maximum motor
horsepower as a function of AC input voltage and motor voltage.

Input Voltage Motor Voltage Maximum Motor Horsepower
120 Volts AC 90 Volts DC 1 horsepower
240 Volts AC 90 Volts DC 1 horsepower
220 Volts AC 180 Volts DC 2 horsepower

When ordering an RC2K90INT-1 or an RC2K90INT-2 interface box please specify the AC line voltage,
the DC motor voltage and the motor horsepower, and whether two-speed operation, described later in this
section, is required.

RC2KINT Interface Box

The RC2KINT interface box consists of the 2K90INT-2 circuit board mounted in a NEMA 4 type box.
The circuit board provides uncommitted relay contact closures to activate motor drive control devices
provided by the user.

Polarization Control

The RC2000 antenna controller is designed to directly interface with three wire servo type polarization
control devices. An optional daughter board (designated RC2KPOL) can be installed on most RC2000
models which provides an interface to a 24 volt DC polarization control motor (400 ma) which uses a
potentiometer for position sense feedback. The RC2KPOL daughterboard is compatible with many Seavey
Engineering rotating feeds. All of the interface boxes described here provide contact closures which can
be used to provide polarization control for antennas which use motors other than 24 volts DC. For these
applications it is necessary to install the optional RC2KPOL daughter board in the RC2000 antenna
controller. Please contact Research Concepts for more information.

1

Research Concepts, Inc. « 9501 Dice Lane ¢ Lenexa, Kansas » 66215 « USA www.researchconcepts.com




RC2000 Antenna Controller Interface Box
Dual-Speed Antenna Azimuth and Elevation Movement

The RC2000 antenna controllers use a pulse width modulation scheme to obtain slow speed movement
when interfaced to 36 volt DC motors. This pulse width modulation scheme is not compatible with the
interface box. When the RC2000 A and C model antenna controllers are used with the interface boxes
described here, antenna azimuth and elevation movement occurs at fixed speed(s) - the controller’s pulse
width modulated speed control system must be disabled (from the keypad). These speed(s) are set by the
installer via potentiometers located in the RC2K90INT Interface Box. With Dual-Speed interface boxes,
two-speed motion is implemented by using the RC2000A’s (former) polarotor output to specify the speed.
The polarotor output becomes the speed control bit when the ROTATING FEED PRESENT? CONFIG
Mode item is set to 1. If polarization control is required with a dual speed interface box, the RC2KPOL
option must be the polarization control entity. The RC2000 / 2K90INT system does support Polarotor-
servo type polarization control schemes but only when operating with a single-speed interface box. A
special version of the RC2000C code implements the dual-speed option.

2. Theory of Operation

The two issues which must be addressed to interface an RC2000 controller to a large antenna is the
application of power to the antenna motors and sensing of the antenna's position. Polarization control may
also be an issue. Applying power to the antenna will be addressed first.

2.1 Controlling the Motors

Figure 1 shows a schematic representation of a single axis (in this case azimuth) of the antenna control
system. The output of the RC2000 on the AZ1 and AZ2 terminals will be +/- 36 volts. When AZIM CCW
(east in the northern hemisphere) movement is specified, AZ1 will have the higher voltage, and when
AZIM CW (west in the northern hemisphere) movement is specified, AZ2 will have the higher voltage. In
a similar fashion, when down movement is specified, EL1 will be at the higher voltage, and when upward
movement is specified, EL2 will be at the higher potential. When east movement is specified, current will
flow out of the AZ1 terminal of the RC2000, through the dropping RESISTOR, R. The purpose of the
dropping resistor is to match the output voltage of the RC2000 (nearly 40 volts) to the voltage rating of the
relay coils. The current then continues through STEERING DIODE D1, through the east RELAY COIL,
through the EAST LIMIT SWITCH, through the WEST LIMIT SWITCH, and back into the AZ2 terminal
of the RC2000. Current flowing through the EAST RELAY COIL will activate the relay and close the
EAST CONTACT CLOSURE. This will configure the POWER CONTACTOR to move the antenna in
the east direction. When east current flows STEERING DIODE D2 keeps current from flowing through
the west RELAY COIL.

When the antenna is within the east limit, the EAST LIMIT SWITCH remains closed. When the east limit
is reached, the EAST LIMIT SWITCH will open. When this occurs, STEERING DIODE D3 will keep
east current from flowing, but will allow west current to flow. West movement limiting is accomplished in
a similar fashion. Note that limit switches are not required. The RC2000 series controllers maintain
logical limits based on the position count. Limit switches are pretty cheap insurance, however.

The circuit shown in Figure 1 shows the relay contacts activating power contactors that control the motor
drive power. The key part of the circuit outlined in Figure 1 is the use of the AZ1 and AZ2 outputs of the
RC2000, the dropping resistor, the relays, steering diodes, and the limit switches to generate contact
closures which can be used to control the antenna’s azimuth motor.
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RC2000 Antenna Controller Interface Box
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RC2000 Antenna Controller Interface Box

Note that the scheme shown in Figure 1 does not support slow speed movement. RC2000 antenna
controllers normally vary motor speed by rapidly switching the 36 volt antenna drive signals off and on -
which gives an average voltage of less than 36 volts. If this pulse width modulated signal is applied to the
circuit of Figure 1, the relays would chatter and produce erratic operation. When using the interface boxes
described here with the RC2000, slow speed operation should be disabled on the controller by setting the
azimuth and elevation slow speed codes to 254. The single speed of the interface box is adjusted by
varying a pot on the drive module(s).

Slow speed movement via the interface box is supported however. The RC2000 software can use the
controller’s polarotor output to control a relay which provides a pair of contact closures (NO, COM, and
NC) which specify fast or slow speed antenna movement. Note that polarotor control is not supported with
the RC2000 controller in this mode but polarization control via the optional RC2KPOL daughterboard is
still available.

2.2 Position Sensor Interface

The RC2000 series of antenna controllers require the use of single phase pulse type sensors to determine
the position of the antenna. A pulse type sensor produces a rectangular shaped waveform as the antenna
moves about the axis associated with the sensor. The RC2000 antenna controllers are not compatible with
quadrature pulse sensors. 5.7 volts DC is available on the back of the RC2000 (at connector J1-11) to
provide power for the pulse sensors.

The RC2000 controllers count the number of rising and falling edges of the waveform. The position count
is decremented for east (or down) movement and incremented for west (or up) movement. Referring to
Figure 2, the waveform's high level should be 4.5 to 5.7 volts, and the low level should be 0.0 to 0.5 volts.
The waveform's minimum high or low pulse duration should be at least 10 milliseconds. This means that
pulses less than 10 milliseconds long may not be detected by the antenna controller. The maximum
number of counts from the antenna'’s east limit to its west limit should be less than 65000. Remember, each
rising edge and each falling edge of the sensor's output waveform is a separate count.

Low level Waveform
High level Waveform duration greater than
duration greater than 10 m Sec
10 m Sec — - {-—
— -
57V 44—
S —
4.5V 4 ——— -
Volts
0.5V ——-———--
- /
0.0V
time
The maximum number of edges (rising or falling)
must be less than 65000.

Figure 2
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RC2000 Antenna Controller Interface Box

Many large antennas use a sensor attached directly to each of the fundamental axis of the antenna. The
sensor used may be a synchro, potentiometer, or a quadrature pulse encoder. A pulse type sensor attached
to the fundamental axis of the antenna is not suitable for use with RC2000 antenna controllers. The reason
for this requires a bit of explanation.

When a rising or falling edge is detected on the antenna controller's sensor input, the antenna controller
must determine whether to increment or decrement the position count. Since single phase pulse sensors are
used, the antenna controller must determine which way the antenna was last commanded to move, and
decrement or increment the count accordingly. With a pulse sensor connected directly to the antenna's
fundamental axis, when the antenna vibrates back and forth due to wind, the pulse sensor produces a steady
stream of pulses. The antenna controller will increment or decrement the count depending on which way
the antenna was last commanded to move. In reality the antenna is just vibrating in the wind and not really
moving. The result of this is an error in the position count maintained by the antenna controller.

The antenna controllers are designed to work with 36 volt actuators. With these actuators the pulse sensor
is connected directly to the motor. The motor typically drives either a worm or screw type gear, which will
not transmit wind motion from the antenna back to the motor. Therefore, no false counts are recorded by
the antenna controller. By placing a Hall-effect sensor on the shaft of the antenna motors drive, a similar
decoupling of wind vibration is achieved. On certain models of the RC2000 it is possible to disable the
accumulation of position pulses when the antenna is not commanded to move (or is in a coast interval
immediately following the release of the motor drive lines).

2.3 Polarization Control

If the polarization is controlled with something other than a polarotor, then an interface for a polarization
motor is necessary. Many popular rotating feeds use a 24 VDC motor with a potentiometer as the position
feedback device. These feeds can be driven directly by the RC2000 with the RC2KPOL option (ordered
separately). The RC2KPOL drive provides greater than 200mA @ 24 Volts for these feeds. In the event
that a high voltage DC or AC motor is used to drive the polarization axis, a scheme similar to that
described above for controlling the azimuth and elevation motors can be used with the RC2KPOL option

3. Circuit Description

The interface boxes described in the this document use a common printed circuit board to generate the
contact closures (described in the previous section) required to control the azimuth, elevation, and (if
needed) polarization axis of the antenna. That printed circuit board is designated 2K90INT-2.

The RC2KINT interface box consists of the 2K90INT board in a NEMA 4 enclosure. The user is
responsible for using the contact closures generated by the circuit board to control the antenna.

The RC2K90INT-1 interface box uses a single MINARIK motor drive module. The motor drive module
accepts AC line voltage and contact closures produced by the 2K90INT-2 circuit board and generates the
drive voltage used to power the motors. The motor drive voltage produced by the MINARIK motor drive
module is routed back onto the circuit board where a latching relay directs the current to either the azimuth
or the elevation axis. Simultaneous azimuth and elevation movement is not possible with the
RC2K90INT-1 interface box.

The RC2K90INT-2 interface box employs a pair of MINARIK motor drive modules. Line voltage is
connected to both motor drive modules and each motor is directly connected to a motor module - motor
drive voltage does not pass through the 2K90INT-2 circuit board. With the RC2K90INT-2, simultaneous
azimuth and elevation movement is permitted.

MINARIK DC Motor Drive Module

The RC2K90INT-1 and RC2K90INT-2 interface boxes employ MINARIK DC motor drive modules
manufactured by Minarik Drives. The MINARIK motor drive modules use SCRs to rectify the AC line
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RC2000 Antenna Controller Interface Box

voltage and control the voltage DC delivered to the armature of the motor being controlled. The Minstik
RG-60U is designed for use with either 115 or 230 volt AC line voltage. The input voltage is selectable
via two switches on the drive. These motor drive modules also provide speed control, electronic current
limiting, IR compensation, and dynamic braking. The motor horsepower is set via a pot on the drive. The
Operating instructions for the motor drive module(s) are included with the operating manual for the
RC2K90INT-1 and RC2K90INT-2 interface boxes.

The line voltage is applied to the L1 and L2 terminals. The direction and armature voltage (and motor
speed) can be varied by terminals SO, S1, S2 and S3. The following diagram shows an example of how the
relay contact closures and potentiometers on the 2K90INT circuit board can be used to adjust the direction
and speed output of the MINARIK drives.

Interface Board "

2K908INT—-2 ML
for RC2002 Mz

+13 | TB5E@1

Minarik
= | RG&OU
sx_{ Q@V Drive

Figure 3

2K90INT-2 Circuit Board

Figure 3 is a schematic of the 2K90INT-2 circuit board. The circuit which includes relays K2 and K3
generates the contact closures required to control the azimuth axis as described in figure 1 above. The
azimuth +/-36 volt output of the RC2000 is applied to the terminals labeled AZ1_CTL and AZ2_CTL. The
east and west limit switches and their associated steering diodes are connected to the terminals labeled
AZLIM1 and AZLIM2. If limit switches are not used a jumper can be connected between the AZLIM1
and AZLIM2 terminals. When east current flows relay K2 activates which in turn connects the terminal
labeled S2_KBPBL1 to the terminal labeled S1_KBPB1. In a similar fashion, when west current flows relay
K3 is activated and the terminal labeled S2_KBPBL1 is connected to the terminal labeled S1_KBPB1.

The elevation control circuit consisting of relays K5 and K6 operate in a manner identical to the azimuth
circuit. The control signals are applied via the EL1_CTRL and EL2_CTRL terminals. The contact
closures associated with these relays are available at terminals S1_KBPB2, S2_KBPB2, and S3_KBPB2.
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RC2000 Antenna Controller Interface Box

The polarization control circuit is implemented with relays K7 and K8. The control inputs for this circuit
are generated by the an RC2KPOL board installed in the RC2000 antenna controller and are applied to the
circuit board via the P1_CTL and P2_CTL inputs. The contact closures associated with polarization
control are available at connector J8. The user is responsible for using these contact closures to realize a
polarization control scheme for the polarization motors used on his or her antenna.

The circuit associated with latching relay K4 is used by the RC2K90INT-1 interface box. With the
RC2K90INT-1 interface box a single KBPB DC motor drive module is present and the latching relay is
used to route the motor drive current to either the azimuth or elevation axis. The relay will not be included
with the RC2K90INT-2 and RC2KINT model interface boxes. When an azimuth control input signal is
applied to the AZ1_CTL and AZ2_CTL inputs the K4 relay coil labeled ‘LATCH_AZ’ on the schematic is
energized and the inputs labeled A1_KBPB and A2_KBPB (connected to the A1 and A2 outputs of the
KBPB) are connected to the azimuth motor via the AZMOT1 and AZMOT?2 outputs. The diode bridge
formed by diodes D6, D7, D8, and D9 insures that an azimuth control signal of either polarity will result in
a unipolar voltage being applied to the ‘LATCH_AZ’ coil of the relay. When the azimuth control signal
generated by the RC2000 is removed the latching relay stays in the *azimuth’ position.

In a similar fashion, when an elevation control input signal is applied to the EL1 CTL and EL2_CTL
inputs the ‘RESET_EL’ coil of the K4 relay is energized and the relay contacts are configured to connect
the A1_KBPB and A2_KBPB contacts to the elevation motors via the ELMOT1 and ELMOT?2 outputs.
The diode bridge formed by D12, D13, D14, and D15 allows an elevation drive current of either polarity to
activate the ‘RESET_EL’ coil of the relay. When the elevation control input is removed the relay will stay
in the ‘elevation’ position until an azimuth input is applied. It is necessary to use a latching relay to select
the azimuth or elevation axis to support the dynamic braking capability of the motor drive module. Ifa
non latching relay were used, when the control input is removed (for one of the two axis) the relay would
switch while the motor is braking (and current is flowing). This would defeat the braking action and
generate noise as the relay contacts open with a load applied.

The RC2000D antenna controller supports dual speed azimuth and elevation movement when used with the
interface box. With the RC2000D software the controller’s polarotor control output may be used to
activate relay K1 on the 2K90INT-2 board. This relay provides a pair of speed control channels which can
be used with either the KBPB DC motor drive module (in the RC2K90INT-1 or RC2K90INT-2 interface
boxes) or a user supplied controller (with the RC2KINT interface box) to obtain dual speed azimuth and
elevation movement. When used with other members of the RC2000 controller family only single speed
azimuth and elevation movement is available.

The K1 relay is powered with 5.7 volts DC via the terminals labeled +5.7V and Return. 5.7 volts is
available at the back panel of the RC2000 antenna controller. To activate the relay (and select high speed
movement) 5 volts is applied to the terminal labeled Pulse. Resistor R1 is a dropping resistor on the base
of transistor Q1 to limit the voltage at the base to approximately 0.7 volts. When Q1 turns on the relay is
activated. The relay provides two speed control channels. Each channel consist of a pair of
potentiometers. Only a single channel will be considered. For the KBPB1 speed control channel, the
KBPB1_FST and KBPB1_SLO pots (designated P2 and P3, respectively) are connected to the P3_KBPB1
and P1_KBPBL1 terminals. When fast speed is selected the voltage at the wiper of the KBPB1_FST
terminal is presented to the P2_KBPBL1 terminal. When slow speed is selected the voltage on the wiper of
the KBPB1_SLO pot is connected to the P2_KBPB1 terminal. If contact closures are required rather than
switched potentiometer wipers the potentiometers can be replaced with jumpers.

Diodes D1, D4, D5, D10, D11, D18, D19, D22, and D23 are used to suppress the back emf induced in the
relay coils when the relays are de-energized. These are sometimes referred to as ‘buck diodes’.

The connection of the 2K90INT-2 circuit board to the KBPB DC motor drive module(s) varies with the
type of interface box (RC2K90INT-1 or RC2K90INT-2) as well as the type of controller (the RC2000D
software supports dual speed azimuth and elevation movement, other models of the RC2000 controller
only support single speed azimuth and elevation movement). The wiring schematics for the various
configurations are given in figures 4, 5 and 6.
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4.0 Heater Option

A heater option has been developed for the RC2K90INT series of interface boxes. The Minarik Drives
RG60U Drive used in RCI 90VDC interface boxes has a low temperature rating of 10 C. This is
inadequate for most environments. The heater option, designated RC2K90INT-HTR adds a maximum of
100W of heating to the box allowing a no-wind low temp of —50F for the std. 12 x 12x 6 inch interface
box.

The Heater option uses a SPST thermostat that turns on at 32°F. Two 115VAC 54W heating pads are
wired in series for 230VAC —rated boxed and parallel for 115VAC —rated boxes. The heating pads are
attached to the underside of the baseplate with special high-temperature adhesive. the thermostat and
heaters are protected with a single fuse in line with the Hot AC input.

5. Installation / Setup

This section describes the installation and setup of the interface box.

5.1 Mechanical Installation

The standard interface box is housed in a 12” by 12” by 6” (height x width x depth) NEMA 4 enclosure.
NEMA 4 enclosures are suitable for outdoor use. The interface box is designed to be mounted vertically
on the antenna kingpost. The mounting holes are suitable for 1/4 inch screws. The hole pattern is 10”
(wide) by 12 3/4” high. The hinge is located on the left side of the box. Six 7/8” holes are punched in the
bottom of the box. These holes are designed for 1/2 inch electrical conduit fittings.

Higher power (% HP to 1 % HP at 115VAC, or 1 % HP to 3 HP at 230VAC) versions of the interface box
are housed in a 20” by 20” by 8” NEMAA4 enclosure. The larger box has a bolt pattern 14” wide by 21 %"
high.

5.2 Electrical Installation

This sections covers the electrical connections required to connect the interface box to the AC mains,
RC2000 antenna controller, and the antenna motors, limit switches, and sensors. Please refer to the wiring
diagrams shown in figures 4 and 5. The AC power to the interface box should be disconnected
whenever the interface box is opened - lethal voltages are present inside the box.

5.2.1 Connecting to the AC Mains

It is the user’s responsibility to provide AC power at the antenna. An AC disconnect which removes all
AC power to the interface box must be provided at the antenna. Each ungrounded AC line supply
conductor must be fused. The interface box is available in two versions, one for use with 120 VAC and
another for use with 240 VAC. The AC input voltage required is listed on the inside of the box lid. The
connection to the AC mains is made directly to the L1 and L2 inputs on the KBPB motor drive module(s)
in the smaller configurations (12x12x6 Housing) and to a 16-terminal block in the larger (20x20x8
Housing) configuration. A ground connection must be made to the ground lug located in the upper left
hand corner of the box. The capacity of the AC service should be sufficient to carry the load required by
the motors. For the RC2K90INT-2 remember that both motors will be running simultaneously.
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5.2.2 Connections to the RC2000

A single cable is often used to connect the RC2000 to the interface box. The only connections required for
operation of the interface box are those to the RC2000 azimuth and elevation drive outputs. Each axis
requires a pair of conductors. Since the RC2000 motor drive outputs are not actually carrying motor drive
current light gauge conductors (16-20 AWG) can be used, shielded cables are not required.

In most cases the cable used to connect the RC2000 to the interface box will also include the conductors
required to interface the RC2000 to the azimuth and elevation position sensors. Each sensor requires 3
conductors in a shielded cable with a drain wire. The conductors in the sensor cable don’t carry much
current, 22 to 18 gauge conductors work fine. In some cases it will be necessary to splice sensor cables in
the interface box. Figure 7 is an example of a sensor cable splice.

When making sensor connections please note the following ...

e Always use shielded cables.

e The shield drain wire should only be connected at the RC2000.
e If the cable is spliced, be sure to splice the drain wire.

e Don’tallow the shield or drain wire to come in contact with ground anywhere. If the cable insulation
is cut at a splice put a piece of heat shrink over the frayed shield to keep it from coming in contact with
ground.

e Don’t connect the drain wire or shield at the sensor.

Failure to follow these guidelines can result in unreliable operation of the pulse counters and antenna
controller positioning errors

12
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Shielded Sensor Cable Splice

Inside the Interface Box

3-Conductor (with drain-wire)

5.7 Volts 3M Scotchlock Connectors

N AZ+EI‘ EI+ mAZ' or E|'

. (€
! / ! Ilg'ﬂ ‘[%

Bare Drain Wire

Figure 7

5.2.3 Antenna Motor and Limit Switch Connections

The motor conductors should be sized appropriately for the motor load. Three conductor cable should be
used so that the ground terminal of the motor can be connected to the ground lug in interface box. The
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limit switch conductors carry very little current, a pair of 20 to 18 gauge conductors are sufficient for the
limit switch connections.

5.3 RC2000 CONFIGURATION

Via CONFIG mode, the user can optimize the operation of the controller for use with the interface box.
Certain CONFIG mode items must configured in a certain manner to insure proper operation of the
interface box. Other CONFIG mode items can optionally be configured so as to optimize the operation of
the controller for use with the interface box.

5.3.1 Required CONFIG Mode Settings

A number of RC2000 CONFIG mode items must be configured properly for reliable operation of the
RC2000 with the interface box. Here is a list of those items ...

CONFIG Required Value for Comments
Mode Item Operation with
Interface Box
Azim Slow 254 A slow speed value of 254 disables the RC2000’s pulse
Speed width modulation based slow speed system. Failure to

properly configure this CONFIG mode item can result in
damage to the interface box.

Elev Slow 254 A slow speed value of 254 disables the RC2000’s pulse

Speed width modulation based slow speed system. Failure to
properly configure this CONFIG mode item can result in
damage to the interface box.

Simultaneous 0 - DISABLE With the RC2K90INT-1, simultaneous azimuth and

Az/El Enable elevation movement is not allowed. With the RC2K90INT-
2, the user will generally want to enable simultaneous
azimuth and elevation movement

Az/El Slow See the comments. The value of the Az/El Slow Deadband item should be set

Deadband to approximately the same value as the Az/El Fast
Deadband for interface boxes which only support single
speed azimuth and elevation movement. Please see the
discussion of these CONFIG mode items in the next
section.

5.3.2 Optional CONFIG Mode Settings

The Az/EI Drive Options CONFIG mode item controls access to the antenna movement parameters. The
antenna movement parameters control the movement of the antenna (i.e. the number of attempts which will
be made to hit a target position, the maximum allowable error, the coast distances, etc.). The default
movement parameters of the RC2000 are optimized for antenna’s powered by 36 volt linear actuators. In
almost all cases the default values for these CONFIG mode items are not appropriate for antennas
powered by other types of motors. Most antennas used with the interface box have drive systems with
more inertia and more counts per degree of movement than antennas powered by 36 volt linear actuators.
Please refer to the discussion of these CONFIG mode items in the RC2000 manual. Failure to properly
configure these CONFIG mode items can result in inaccurate antenna positioning and/or excessive wear
on the motors and actuators.

Two of the CONFIG mode items have special features which are often useful in interface box
applications. The last two digits of the Az/El Fast Deadband parameter can be configured so as to disable
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antenna runaway errors. The last two digits of the Az/El Slow Deadband parameter can be configured so
as to address the problem of gaps in the program track table which contains a map of an inclined orbit
satellite’s apparent motion. For a discussion of these features of these two CONFIG mode items please
refer to the RC2000C manual, Section 7.3 - Operational Troubleshooting Tips.

Many interface box applications are used for inclined orbit satellite uplinks. For transmit applications it is
generally advisable to disable the controller’s Search Enable CONFIG mode item. When the search is
enabled, if the antenna is steptracking and the controller’s AGC input indicates that the satellite signal has
been lost the controller will initiate a search. During a search the controller sweeps the antenna over a
parallelogram shaped region where it has calculated that the satellite is likely to be found. This is generally
not desirable for transmit applications.

5.4 Interface Box Adjustments

Several user adjustments are available on the KBPB motor drive module and the 2K90INT-2 board located in
the interface box. The most common adjustment made is to vary the speed of the motors. On interface boxes
made for single-speed antenna movement, the speed is adjusted using R14 on the KBPB motor drive. This pot
is labeled ‘AUX’ or R14. Please refer to the KBPB manual for the location of this pot. The AC power to the
interface box should be disconnected whenever the interface box is opened - lethal voltages are present
inside the box.

5.4.1 Speed Control

For interface boxes configured for dual speed azimuth and elevation movement, the slow speed adjustment pots
are located on the 2K90INT-2 circuit board. For the RC2K90INT-1 interface box adjust the KBPB1_SL O pot
to vary the slow speed for both the azimuth and elevation axis. Adjust the KBPB1_FST pot to set the fast speed
for both axis. For the RC2K90INT-2 interface box the KBPB1_SLO and KBPB1_FST pots are used to adjust
the speed of the azimuth axis. The KBPB2_SLO and KBPB2_FST pots are used to adjust the speed of the
elevation axis. The maximum and minimum fast and slow speeds for each KBPB are determined by the MAX
and MIN trimpots located on each KBPB. Normally the user should not need to adjust these pots - they are set
for maximum speed-range when the interface box is assembled.

5.4.2 IR Compensation

Other trimpot adjustments present on the Minarik drive is the IR compensation. IR compensation is used
to increase the voltage to the motor when the motor is loaded so as to maintain a constant speed . No
adjustment of this trimpot should be necessary. If adjustments are necessary please refer to the Minarik
RG60U operating instructions included with this manual.

5.4.3 Fusing

The Minarik motor drive module must be protected by a Line Fuse. An AC line fuse of 20 amps is
appropriate for 90 VDC motors of up to 1 HP and 180 VVDC motors of up to 2 horsepower. The fuse is a
normal blow, ceramic type (Buss type ABC, Littlefuse type 314, or equivalent). For more information on
fusing please refer to the Minarik RG60U operators manual.

Appendices and Attachments

This section includes the following attachments ...

e Minarik RG60U Manual (for model RC2K90INT-1 and RC2K90INT-2 interface boxes)
15
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e A data sheet on the Omron type G2R relay.

RC2000 Antenna Controller Interface Box

e A data sheet on the Potter and Brumfield KUL-11D15D-24 type relay (RC2K90INT-2 only)

e  The silk-screen mask of the 2K90INT-2 circuit board

e The bill of materials

e Any appendices related to custom versions of the interface box.

Bill of Materials

Quan  Model/Description Manufacturer Comments (Ref Designators)
1 G2R-2-S-5VDC Relay Omron DPDT Relay, 5VDC Caoil, (K1)
1 P2R-08P Socket Omron Socket for DPDT Omron Relay
4 G2R-1-S-24VDC Relay Omron SPDT Relay, 24VDC Caoil, (K2, K3, K5, K6)
2 G2R-1-S-12VDC Relay Omron SPDT Relay, 12 VDC Coil, (K7, K8)
6 P2R-05P Socket Omron Socket for SPDT Omron Relay
1 KUL11D15D24 Potter and DPDT Latching Relay, Dual 24VDC Coil (K4)
Brumfield
1 27E046 Potter and Socket for Latching Relay
Brumfield
1 20C247 Potter and Anchor Clip for Latching Relay
Brumfield
23 1N4002 Motorola Diode (D1-D23)
4 3329H-1-502 Pot Bourns 5K Ohm, 1 Turn Potentiometer (P1-P4)
1 2N4400 Transistor Motorola NPN Transistor (Q1)
1 200 Ohm, 1/8 Watt Resistor (R1)
2 200 Ohm, 2 Watt Resistor (R2,R4)
2 680 Ohm, 1/2 Watt Resistor (R3, R5)
1 240 Ohm, 1 Watt Resistor (R6)
5 150626 Connector Weidmuller 2 Position Screw Terminal Connector
9 150646 Connector Weidmuller 3 Position Screw Terminal Connector
2 Z320LA15A CKE 320 Volt Metal Oxide Varistor (MOV1,
MOV?2)
2 7105U15SYZ3QE C&K SPDT (MOM-OFF-MOM) Switch (SW1, SW2)
lor2 KBPB-125o0r KBPB-225 KB Electronics, DC Motor Drive Module, the KBPB-125 is
Inc. used with 120 VAC Versions of the Interface
Box, the KBPB-225 is used with 220/240 VAC
Versions of the Interface Box [2] [3]
2 6-32 x 3/8” Screw Phillips Head Screw for Latching Relay Socket
2 #6 Lockwasher Lockwasher for Latching Relay Screw
2 6-32 Small Outline Nut Nut for Latching Relay Screw
4 ??” Standoff Circuit Board is Mounted on These Standoffs
4 ?? Nut w/ Nylon Insert For Use with Standoff
4 ?? Screw Connects Standoff to the Mounting Panel
2or4  ?7? Screw KBPB Mounting Screw [1]
2or4  ?? Washer Used with KBPB Mounting Screw [1]
2o0r4  ?? Lock Washer Used with KBPB Mounting Screw [1]
2or4d  ?? Nut Used with KBPB Mounting Screw [1]
1 1414 PHL6LP Hammond Mfg. 127 x 12” x 6” NEMA 4 Enclosure with

Panel[4]

Research Concepts, Inc. « 9501 Dice Lane ¢ Lenexa, Kansas » 66215 « USA
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Quan  Model/Description Manufacturer Comments (Ref Designators)

1 1418 N4D8 Hammond Mfg. 20”x20”x8” NEMA4 Encl. w/Panel [4]

4 Insulated Ring Terminal Crimp Type, #10 Stud, 10-12 AWG Wire Size -
Used for Motor and KBPB Chassis Ground
Connection

Notes

1 2 are used for the RC2K90INT-1, 4 are used for the RC2K90INT-2

2 Only one motor drive module is used for the RC2K90INT-1, two motor drives are used for the
RC2K90INT-2.

3 When a KBPB-225 motor drive module is used with a 90 volt DC motor the KBPB should be
modified as described in Section 4.4.4. It is not necessary to perform this modification on new
Interface Boxes if 220/240 VAC line voltage and 90 volt DC motors are specified when the interface
box is ordered (the modification is performed at the factory).

4 12x12x6 box used up to 3/4HP 115VAC or up to 1 % HP 230VAC systems. The 20x20x8 box is
used up to 1 1/2HP 115VAC or up to 3 HP 230VAC systems.
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Copyright @ 2003 by
Minarik Corporation

All rights reserved. No part of this manual may be reproduced or fransmifted in any
form without written permission from Minarik Corporation. The information and
technical data in this manual are subject fo change without notice. Minarik
Corporation and ifs Divisions make no warranty of any kind with respect to this
material, including, but not limited fo, the implied warranties of its merchantability
and fitness for a given purpose. Minarik Corporation and its Divisions assume no
responsibility for any erors that may appear in this manual and make no
commitment to update or to keep current the information in this manual. wvooi1zes

Printed in the United States of America.

Safety Warnings A & % 2%

SHOCK ANOID KEEP AVOID
HAZARD HEAT ORY WVIERAT KON

* This symbol 9 denotes an important safety tip or warning.
Please read these instructions carefully before performing
any of the procedures contained in this manual.

* DO NOT INSTALL, REMOVE, OR REWIRE THIS EQUIPMENT
WITH POWER AFPLIED. Have a qualified electrical technician
install, adjust and service this equipment. Follow the National
Electrical Code and all other applicable electrical and safety
codes, including the provisions of the Cccupational Safety and
Health Act (OSHA), when installing equipment.

* Reduce the chance of an electrical fire, shock, or explosion by
proper grounding, over-current protection, thermal protection,
and enclosure. Follow sound maintenance procedures.

A

It is possible for a drive to run at full speed as a result
of a component failure. Minarik strongly recommends the
installation of a master switch in the main power input to
stop the drive in an emergency.

Circuit potentials are at 115 VYAC or 230 VAC above earth
ground. Avoid direct contact with the printed circuit board or
with circuit elements to prevent the risk of serious injury or
fatality. Use a non-metallic screwdriver for adjusting the
calibration trimpots.  Use approved personal protective
equipment and insulated tools if working on this drive with
power applied.
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Regenerative Drives

Most non-regenerative, variable speed, DC drives control current
flow to a motor in one direction. The direction of current flow is the
same direction as the motor rotation. Non-regenerative drives
operate in Quadrant 1, and also in Quadrant 3 if the drive is
reversible {see Figure 1, page VI}. Motors must stop before
reversing direction. Unless dynamic braking is used, non-
regenerative drives cannot decelerate a load faster than coasting to
a lower speed.

Regenerative drives operate in two additional quadrants: Quadrant
2 and Quadrant 4. In these quadrants, motor torque is in the
opposite direction of motor rotation.

This allows regenerative drives to reverse a motor without
contactors or switches, to contral an overhauling load, and to
decelerate a load faster than it would take to coast to a lower
speed.
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Figure 1. Four Quadrant Operation

Specifications

Armature Armature Voltage

Model Gurrent Range Horsepower Range
{ADC) {(VDC)

RG60U, RGGOU-PCM 5.0* 1/4 - 172* G-90
5.0 174 — 1+ 0-180

RG61U, RGG1U-PCM 15 1720 - 1/8 G-90
15 110 - 1/4 0- 180

* Max. Armature Current = 10 ADC and

Max. Horsepower = 1 hp when mounted to heat sink kit part number 223-0159.

** Max. Armature Cument = 10 ADC and

Max. Horsepower = 2 hp when mounted to heat sink kit part number 223-0159.

AC Line Voltage

115 VAGC / 230 VAC, £10%, 50/60 Hz, single phase

Form Factor

1.37 at base speed

Acceleration Time Range

0.5 — 6 seconds

Daceleration Time Range

0.5 — 6 seconds

Analog Input Voltage Range

{without -PCM option, signal must be isolated; S0 to 52)

0to +/-10VDC

Input Impedance (S0 to §2)

30 kohms

Load Regulation
with Armature Feedback
with Tachogenerator Feedback

1% base speed
0.1% base speed

Vibration 0.5G max. (20-50 Hz)

0.1G max. (> B0 Hz)
Ambient Temperature Range 10°C - 55°C
Weight 111b
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Dimensions

Dimensions 3
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Installation

Mounting

Installation 5

b Warning

Do not install, rewire, or remove this control with input power
applied. Doing so may cause fire or serious injury. Make sure
vou have read and understood the Safety Warnings on page i
before attempting installation.

Drive components are sensitive to electrostatic fields. Avoid
direct contact with the circuit board. Hold drive by the chassis
anly.

Protect the drive from dirt, moisture, and accidental contact.
Provide sufficient room for access to the terminal block and
calibration trimpots.

Mount the drive away from heat sources. Operate the drive
within the specified ambient operating temperature range.
Prevent loose connections by avoiding excessive vibration of the
drive.

Mount drive with its board in either a horizontal or vertical plane.
Six 0.19in. {5 mm} wide slots in the chassis accept #8 pan head
screws. Fasten either the large base or the narrow flange of the
chassis to the subplate.

The chassis should be earth grounded. Use a star washer
beneath the head of at least one of the mounting screws to
penetrate the anodized chassis surface and to reach bare metal.

Do not install, rewire, or remove this control with input
power applied. Failure to heed this warning may resultin fire,
explosion, or serious injury.

Circuit potentials are at 115 or 230 VAC above ground. To
prevent the risk of injury or fatality, avoid direct contact with the
printed circuit board or with circuit elements.

Do not disconnect any of the motor leads from the drive unless
power is removed or the drive is disabled. Opening any one
motor lead while the drive is running may destroy the drive.

« Use 18 AWG wire for speed adjust potentiometer wiring. Use 14

AWG wire for AC line {L1, L2} and motor (A1, A2} wiring.
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G Installation

Shielding guidelines

Installation 7

b Warning

Under no circumstances should power and logic leads be
bundled together. Induced voltage can cause unpredictable
behavior in any electronic device, including motor controls.

As a general rule, Minarik recommends shielding of all conductors.

If it is not practical to shield power conductors, Minarik
recommends shielding all logic-level leads. If shielding of all logic-
level leads is not practical, the user should twist all logic leads with
themselves to minimize induced noise.

It may be necessary to earth ground the shielded cable. If noise is
produced by devices other than the drive, ground the shield at the
drive end. If noise is generated by a device on the drive, ground
the shield at the end away from the drive. Do not ground both ends
of the shield.

If the drive continues to pick up noise after grounding the shield, it
may be necessary o add AC line filtering devices, or to mount the
drive in a less noisy environment.

Logic wires from other input devices, such as moation controllers
and PLL velocity controllers, must be separated from power lines in
the same manner as the logic I/O on this drive.

Heat sinking

The RG60U drive requires an additional heat sink when the
continuous armature current is above 5 ADC. Use Minarik heat sink
kit part number 223-0159. Use a thermally cohductive heat sink
compound {such as Dow Coming® 340 Heat Sink compound}
between the drive chassis and the heat sink surface for optimum
heat transfer.

Line fusing

Minarik drives should be used with fuses for protection. Use fast
acting fuses rated for 250 VAC or higher. Fuse L1 only when the
line voltage is 115 VAC. Fuse both L1 and L2 when the line voltage
is 230 VAC.

Table 1 on page 8 lists the recommended line fuse sizes.
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Installation

9

Table 1. Recommended Line Fuse Sizes

Speed adjust potentiometer

90 VDC Mofor 180 VDC Motor Max. DC Armafure  AC Line Fuse

b Warning

Be sure that the potentiometer tabs do not make contact with
the potentiometer enclosure. Grounding the input will cause
damage to the drive.

Horsepower Horsepower Current (amps) Size (amps)

1120 1410 05 3
1115 118 08 3

118 1/4 15 5

116 113 1.75 5

1/4 12 25 8

113 3/4 35 8

112 1 5.0 10
3/4 1142 75 15

1 2 10 20

Minarik Corporation offers two fuse kits: part number 050-0069

(3-8A Fuse Kit) and 050-0073 {5-20A Fuse Kit}.

Mount the speed adjust potentiometer through a 0.38 in. {10 mm)
hole with the hardware provided (Figure 4). Install the circular
insulating disk between the panel and the 10K ohm speed adjust
potentiometer.

Twist the speed adjust potentiometer wire to avoid picking up
unwanted electrical noise. If speed adjust potentiometer wires are
longer than 18 in. {48 cm), use shielded cable. Keep speed adjust
potentiometer wires separate from power leads (L1, L2, A1, A2).

MOUNT THROLKGH A 028 R, {10 MM} HOLE

WASHER EPEED ADUUET
FOTENTIOMETER

IMEULATING DISK
FAMEL

Figure 4. Speed Adjust Potentiometer
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Connections

Screw terminal block
Maost connhections to the
RG60U drive are made to a
screw terminal block {(part
number 164-0370}. Using a
screwdriver, turn the terminal
block screw counterclockwise
to open the wire clamp.
Insert 18 AWG stripped wire
into the wire clamp. Turn the
terminal block screw

clockwise to clamp the wire.  Figure 5. Screw Terminal Block

Wire Clamp

Cage-clamp terminal block

Inhibit and enable
connections are made to a
cage-clamp terminal block. To
insert a wire into the terminal
block, press down on the
lever arm using a small
screwdriver. Insert 20 AWG E
stripped wire into the wire

clamp in front of the terminal

block. Release the lever arm Figure 6. Cage-Clamp

to clamp the wire. Terminal Block

Installation 11

b Warning

Do not connect this equipment with power applied. Failure
to heed this directive may result in fire or serious injury.

Minarik strongly recommends the installation of a master
power switch in the voltage input line, as shown in Figure
7, page 13. The switch contacts should be rated at a minimum
of 200% of motor nameplate current and 250 valts.

Power, fuse and motor connections

Connect the power input leads, an external line fuse and a DC
motor to the drive’s printed circuit board {PCB} as shown in Figure
7, page 13.

Motor

Minarik drives supply motor voltage from A1 and A2 terminals. It is
assumed throughout this manual that, when A1 is positive with
respect to A2 , the motor will rotate clockwise {CW) while looking at
the output shaft protruding from the front of the mator. If this is
opposite of the desired rotation, simply reverse the wiring of A1 and
A2 with each other {A1 - and AZ +}.

Connect a DC motor to PCB terminals A1 and A2 as shown in
Figure 7, page 13. Ensure that the motor voltage rating is
consistent with the drive’s output voltage.
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Power input

Connect the AC line power leads to terminals L1 and L2, orto a
double-throw, single-pole master power switch {recommended).

Line fuse

Wire an external line fuse between the stop switch (if installed) and
the terminal board {Figure 7, page 13}. An additional line fuse
should be installed on L2 if the input voltage is 230 VAC. Refer to
the line fuse table (Table 1 onh page 8} for fuse ratings.

FUSE* D
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Speed adjust potentiometer connections

The motor can operate in one direction (unidirectional} or two
directions (bidirectional} depending on how the speed adjust
potentiometer is connected to the drive.

Connect the speed adjust potentiometer as shown in Figure 8{(a),
page 15 for bidirectional operation. The motor does not aoperate
when the wiper is in the center position. Tuming the wiper
clockwise {(CW) from the center position causes the motor to rotate
in one direction, while turning the wiper counterclockwise {CCW)
causes rotation in the oppaosite direction.

Connect the speed adjust potentiometer as shown in Figure 8{b),
page 15 for unidirectional operation in the forward direction.

Connect the speed adjust potentiometer as shown in Figure 8{c},
page 15 for unidirectional operation in the reverse direction.

Refer to the Application Notes section for additional speed adjust
potentiometer connections.

Installation 15

\/ m
] cw

(b) Unidirectional Operation,

2
™
RB1
RB2
A5V
+15v
83
s2
81
S0

10K CHM
REV SPEED POT

6

FWD cw

)

TB501

(a) Bidirectional Operation

12
™
RB1
RB2
15
+15Y
83
82
s1
8o

&8 10K OHM
SPEED POT
10K OHM

SPEED POT o

(MMOOO0000
NOMMODO000

TB501 TB501

(c) Unidirectional Operation,

Forward Direction Reverse Direction

Figure 8. Speed Adjust Potentiometer Connections
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Installation 17

Voltage follower (isolated signal)

The drive may be wired to follow a floating {isolated)

0 to £10VDC signal that is isolated from earth ground instead
of using a speed adjust potentiometer. Connect the signal input
to 82, and the signal common to S0 {see Figure 9}.

T2
T
RB1
RB2
-15¥
+15V
53
52
51
50

+10 ¥DC SIGNAL

MOCCCO0000

SIGNAL COMMON

TBE01

Figure 9. Veltage Follower Connection

NQOTE: For configuration of a hon-isolated voltage or current
signal, please refer to the -PCM option {page 19).

Line voltage switches

SW501 and SW502 on the bottom hoard are the line voltage
switches (see Figure 10). Set the switches to 115 VAC if the line
voltage is 115 VAC, or to 230 VAC if the line voltage is

230 VAC.

SCRENE SCREMM  SCRSM ECASE  OOASM SOASE SCREM SCRSOE

—
10 = - s
zj minln=
= =S

OO

N0

Line Voltage Switches
SWED & SWEDZ
(178 VAG or £30 VA5

Figure 10. Line Voltage Switches (bottom board}
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Armature voltage switch

SW504 on the top board is the armature voltage selector switch.
Set 83¥W504 to 90 if using a 90 VDC motor, or to 180 if using a 180

VDC motor. See Figure 11 for SW504 location.

Feedback selector switch

SW503 on the top board is the feedback selector switch. Set
SW503 to TACH if using a tachogenerator; otherwise, set it to ARM
for armature feedback. See Figure 11 for SW503 location.

Armature

Installation 19

Voltage Switch
(90 VD ar 150 VDC)

Feedback

Selector Switch
(AR or TACH)

A4

Y

90 - 180

— | @ [

— %
SPD S
12 RO Py |

FEG2Z

ARMATURE FEEDBACK

ARM - TACH

ChOZ

o N () A TR

1rEn

Figure 11. Armature Voltage and Feedback
Selector Switch Locations (top board)

Voltage or Current Follower (non-isolated
signal, -PCM models)

PCM series drives can be configured to follow a grounded (hon-
isolated) voltage or current signal. To configure the drive to follow
a voltage or current signal, connect the signal leads to the +IN and
-IN terminals on TB501, observing proper polarity. Ensure that the
following jumper terminals are properly set:

J501 Settings
Open pins 1 & 2 for -10 to +10 VDC signal or pot input.
Jumper pins 1 & 2 for 4 to 20 mA signal input.

J502 Settings
Jumper pins 2 & 3 for -10 to +10 VDC signal or pot input.
Jumper pins 1 & 2 for 4 to 20 mA signal input.

See Figure 12, page 20 for jumper and terminal locations.
Polarity reversal switch (-PCM models)

To reverse the output voltage polarity without changing the input
polarity, connect the DIR terminal to the +5V terminal on TB501 of
the PCM board. A single-pole, single-throw switch can be used as
a polarity reversal switch. Close the switch to reverse the output
voltage polarity. Open the switch to return the output voltage back
to its original polarity. See Figure 12, page 20 for polarity reversal
switch connections.
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Startup and shutdown

To start the drive:

1. Set the speed adjust potentiometer or reference voltage to zero
speed.

2. Apply AC line voltage.

3. Slowly tum the speed adjust potentiometer clockwise or
counterclockwise to rotate the motor in the forward or reverse
direction. If in a voltage follower mode, slowly increase the
voltage in either the positive or negative direction to rotate the
motor in the forward or reverse direction. Continue until the
desired speed is reached.

4. To decelerate the motor from set speed to a stop, reset the
speed adjust potentiometer to zero speed, or reference voltage
to zero. To coast the motor from set speed to a stop, remove

23

Starting and Stopping Methods

b Warning

Decelerating to minimum speed, regenerative braking, or
coasting to a stop is recommended for frequent starts and
stops. Do not use any of these methods for emergency
stopping. They may not stop a drive that is malfunctioning.
Removing AC line power {(both L1 and L2}is the only
acceptable method for emergency stopping.

For this reason, Minarik strongly recommends installing an
emergency stop switch on both the L1 and L2 inputs (see
Figure 7, page 13}.

Frequent decelerating to minimum speed or regenerative
braking produces high torque. This may cause damage to
motors, especially gearmotors that are not properly sized for
the application

AC line voltage from the drive .

Automatic restart upon power restoration

All drives automatically run to set speed when power is applied and

If the motor or drive does not perform as described, disconnect the
AC line voltage immediately. Refer to the Troubleshooting section
for further assistance.

enabled.
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Decelerate to a stop

The RUN/STOP switch in Figure 13 may be used to decelerate a
motor to a stop. Closing the switch between RB1 and RB2
decelerates the motor from set speed to a stop. The FWD ACC and
REV ACC trimpot settings determine the rate at which the will drive
decelerate to a stop and accelerate back to set speed. Set the switch
to the RUN position to accelerate the motor to set speed.

TBS501

T2 T~

T4 ~
REA1

RB2

sTOP
\G
RUN 15V

+15v

] ) i i

0
S

il

il
sl b

Figure 13. RUN/STOP Switch

Operation 25

Regenerative brake

To regeneratively brake the motor, short the INHIBIT terminals on
TB503. Reopening the INHIBIT terminals causes the motor to
accelerate to set speed {see Figure 14, page 27 for INHIBIT
terminal locations and Figure 15, page 28 for INHIBIT settings).

Twist inhibit wires and separate them from other power-carrying
wires or sources of electrical noise. Use shielded cable if the inhibit
wires are longer than 18 in. {46 cm). If shielded cable is used,
ground only one end of the shield to earth ground. Do hot ground
both ends of the shield.

Coast to a stop

To coast the motor to a stop without removing power to the drive,
short the ENABLE terminals on TB503 {see Figure 14, page 27 for
ENABLE terminal locations and Figure 16, page 29 for ENABLE
seftings).

Momentarily shorting the ENABLE terminals will coast the motor to
zero speed, then accelerate back to set speed.

Completely shorting the ENABLE terminals will coast the motor to a
complete stop. Reapening the ENABLE terminals causes the
motor to accelerate to set speed.
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Invert Inhibit and Invert Enable

INVERT modes reverse the function of the INHIBIT and ENABLE
terminals. Each drive is assembled with the INVERT INHIBIT and
INVERT ENABLE jumper settings open {umpers on location 1 and
4 of JP502}. See Figure 14, page 27 for JP502 location.

To activate the INVERT INHIBIT mode, jumper locations 1 and 2 of
JP502 (see Figure 15, page 28}. In INVERT INHIBIT mode, the
motor will regeneratively brake when inhibit terminals are open. To
accelerate the motor to set speed, close the inhibit terminals.

To activate the INVERT ENABLE mode, jumper locations 3 and 4,
(see Figure 16, page 29}. In INVERT ENABLE mode, the motor
will coast to a stop when the enable terminals are open. To
accelerate the motor to set speed, close the enable terminals.

Operation 27

INVERT INHIBIT & INVERT ENABLE
Jumper Settings {JP502}

INHIBIT TERMINALS

m ENABLE TERMINALS

Figure 14. INHIBIT / ENABLE Terminal TB503 and JP502 Locations
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Q
=
JP502 TB503
INHIBIT MCDE
INVERT | ©
INHIBIT L o | OPEN HIEIIH
[ o % MOTOR REGENERATIVELY BRAKES
= WHEN INHIBIT
o HREJE TERMINALS ARE CLOSED
CLOSED
JP502 TB503
INVERT INHIBIT MCDE
ez fl| oo | IHHEH
= 5 MOTOR REGENERATIVELY BRAKES
o | o |
= WHEN INHIBIT TERMINALS
I
[ o DDD = ARE OPENED
OPEN
NOTE: The RGE0U will operate in normal running mode when all jumpers on JP502Z and all terminals on TB503
are simultaneously opened.  Likewise, it will operate in normal running mode when all jumpers and terminals are
simultaneously closed.
Figure 15. INHIBIT Settings
CONFIGURATION DRIVE RESPONSE
JP502 TB503 ENABLE MGDE
=]
|: o MAINTAINED CLOSED
o % MOTOR GOASTS
INVERT o | TO STOP WHEN
OPEN <
ENABLE L| o Z | [l ] ENABLE TERMINALS
ARE MAINTAINED
CLOSED oL OSED
JP502 TBS03 INVERT ENABLE MCDE
e}
[ o EHHE MAINTAINED CLOSED
o MOTOR COASTS
INVERT GLEEED 1| Eoe—g TG STOP WHEN
ENABLE z | 000 ENABLE TERMINALS
— ARE MC.;\JNTNNED
PEN
O
o
@
NOTE: The RGBOU will operate in normal running mode when all jumpers on JP502 and all terminals on TB503 ,‘l’..
are simultaneously opened. Likewise, it will operate in normal running mode when all jumpers and terminals are o
simultanegously closed. =
Figure 16. ENABLE Settings B
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Calibration

Calibration

31

b Warning

Dangerous voltages exist on the drive when it is powered.
When possible, disconnect the voltage input from the drive
before adjusting the trimpots. If the trimpots must be adjusted
with power applied, use insulated tools and the appropriate
personal protection equipment. BE ALERT. High voltages can
cause serious ar fatal injury.

The RG60U has nine user adjustable trimpots: FWD ACC, REV
ACC, MAX SPD, IR COMP, REV TQ, FWD TQ, DB, MIN SPD, and
TACH. Each drive is factory calibrated to its maximum current
rating. Readjust the calibration trimpot settings to accommodate
lower current rated motors.

All adjustments increase with clockwise rotation, (CW} and
decrease with counterclockwise {CCW) rotation. Use a non-metallic
screwdriver for calibration. Each trimpot is identified on the printed
circuit board. See Figure 17, page 31 for RG60U calibration
trimpot locations.

FWD ACC

REV ACC

MAX SPD

IR COMP

!I

=T
85
SWead

=0
82
0

p=
Sk

INVERT
INHIET

=]

i

REV TQ

FWD TQ

MIN SPD

TACH

Figure 17.

IIE!
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ENRELE
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o
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BEDDRHOOE
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15V
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/ 9180 ARM TACH

SWe

D

TES

ENABLE

TB5I1

M= | HIEH

T50

RGE0U Calibration Trimpot Locations
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MINIMUM SPEED (MIN SPD)

The MIN SPD trimpot setting determines the minimum speed when
the speed adjust potentiometer is turned full CCW. It is factory set
to zero speed. The minimum speed feature applies only when the
drive is operating in unidirectional mode.

To calibrate MIN SPD:

1. Set the speed adjust potentiometer to full CCW.

2. Adjust the MIN SPD trimpot until the desired minimum motor
speed is reached.

MAXIMUM SPEED (MAX SPD)

The MAX SPD trimpot setting determines the maximum
forward and reverse speed. It is factory set for maximum rated
motor speed.

To calibrate MAX SPD:

1. Set the MAX SPD trimpot full CCW.

2. Turn the speed adjust potentiometer CW so that the motor is
running at full speed.

3. Adjust the MAX SPD frimpot until the desired maximum motor
speed is reached.

Caution! Do not attempt to run motor above 90 VDC on 115 VAC
or above 180 VDC on 230 VAC.

Calibration 33

FORWARD TORQUE (FWD TQ)

b Warning

Although FWD TQ can be set to 120% of motor nameplate
current rating, continuous operation beyond this rating may
damage the motor. If you intend to operate beyond this rating,
contact vour Minarik representative for assistance.

The FWD TQ setting determines the maximum current limit for
accelerating and driving the motor in the forward direction. It is
factory set at 120% of maximum rated drive current.

See Figure 19 {page 39} for typical FWD TQ calibration settings or
use the following procedure to recalibrate FWD TQ:

1. With the power disconnected from the drive, connect a DC
ammeter in series with the armature.

2. Set the FWD TQ trimpot to minimum (full CCW}.

3. Set the speed adjust potentiometer to maximum {full CW).

4. Carefully lock the motor armature. Be sure that the motor is
firmly mounted.

5. Apply line power. The motor should be stopped.

6. Slowly adjust the FWD TQ trimpot CW slowly until the armature
current is 120% of motor rated armature current.

7. Set the speed adjust potentiometer to minimum.

8. Remove the power from the drive.

9. Unlock the motor shatt.

10. Remove the ammeter in series with the motor armature if it is

no lohger needed and re-apply power to the drive.
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REVERSE TORQUE (REV TQ)

Calibration 35

b Warning

Although REV TQ can be set to 120% of motor nameplate
curren rating, continuous operation beyond this rating may
damage the motor. If you intend to operate beyond this rating,
contact vour Minarik representative for assistance.

The REV TQ setting determines the maximum current limit for
accelerating and driving the moator in the reverse direction. Itis
factory set at 120% of maximum rated drive current.

See Figure 19 (page 39} for typical REV TQ calibration settings or
use the following procedure to recalibrate REV TQ:

1. With the power disconnected from the drive, connect a DC
ammeter in series with the armature.

2. Setthe REV TQ trimpot to minimum {full CCW)}.

3. Set the speed adjust potentiometer to maximum {full CW}.

4. Carefully lock the motor armature. Be sure that the motor is
firmly mounted.

5. Apply line power. The motor should be stopped.

6. Slowly adjust the REV TQ trimpot CW slowly until the armature
current is 120% of motor rated armature current.

7. Set the speed adjust potentiometer to minimum.

8. Remove the power from the drive.

9. Unlock the motor shaft.

10. Remove the ammeter in series with the motor armature if it is

na longer needed and re-apply power to the drive.

IR COMPENSATION (IR COMP)

The IR COMP trimpot setting determines the degree to which
motor speed is held constant as the motor load changes. It is
factory set for optimum motor regulation.

See Figure 19 {page 39} for typical IR COMP calibration settings or
use the following procedure to recalibrate the IR COMP setting:

1. 8et the IR COMP trimpot to minimum {full CCW?}.

2. Rotate the speed adjust potentiometer until the motor runs at
mid-speed without load {for example, 900 RPM for an 1800
RPM motor). Ahand held tachometer may be used to measure
motor speed.

3. Load the motor armature to its full load armature current rating.
The motor should slow down.

4. While keeping the load on the motor, rotate the IR COMP
trimpot until the motor runs at the speed measured in step 2. If
the motor oscillates {overcompensation), the IR COMP trimpot
may be set too high {CW}. Tum the IR COMP trimpot CCW to
stabilize the motor.

5. Unload the motor.
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FORWARD ACCELERATION (FWD ACC)

The FWD ACC setting determines the time the motor takes to ramp
to either a higher speed in the forward direction or a lower speed in
the reverse direction, within the limits of available torque. The
FYWD ACC setting is factory set for its fastest forward acceleration
time.

Turn the FWD ACC trimpot CW to increase the forward
acceleration time, and CCW to decrease the forward acceleration
time.

REVERSE ACCELERATION (REV ACC})

The REV ACC setting determines the time the motor takes to ramp
to either a higher speed in the reverse direction or a lower speed in
the forward direction, within the limits of available torque. The REV
ACC setting is factory set for its fastest reverse acceleration time.

Turh the REV ACC trimpot CW to increase the reverse acceleration
time, and CCW to decrease the reverse acceleration time.

Calibration 37

DEADBAND (DB)

The deadband trimmer potentiometer determines the time that will
elapse between the application of current in ohe direction before
current is applied in the opposite direction.

The deadband trimmer potentiometer affects the resistance that a
motor has to changes in shaft position at zero speed. It does this
by applying AC valtage to the motor armature.

Deadband is factory calibrated with the notch at approximately the
3 o'clock position for 60 Hz AC line operation. Recalibrate the
deadband with the notch at the 9 o’clock position for 50 Hz AC line
operation. If you hear motor noise {humming}, the deadband might
be set too high. Turn the deadband trimpot CCW until the motor
noise ceases.

60 Hz 50 Hz
Applications Applications

DB DB

£y A (3 A

Figure 18. Deadband Settings
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TACH GENERATOR (TACH)

Calibrate the TACH setting only when a tachogenerator is used.
The TACH setting, like the IR COMP setting, determines the
degree to which motor speed is held constant as the motor load
changes.

To calibrate the TACH trimpot:

1. Connect the tachogenerator to T1 and T2. The polarity is
positive (+) for T1 and negative {-) for T2 with the motor running
in forward direction.

Set 3W503 to ARM for armature feedback.

Set the speed adjust potentiometer full CW. Measure the
armature voltage across A1 and A2 using a valtmeter.

Set the speed adjust potentiometer to 0 {zero speed).

Set SW503 to TACH for tachogenerator feedback.

Set the IR COMP trimpot to full CCW.

Set the TACH trimpot to full CW.

Apply line power.

. Set the speed adjust potentiometer to full CW.

0. Adjust the TACH trimpot until the armature voltage is the same

Rl

S9N Ok

value as the voltage measured in step 3.

Check that the tachogenerator is properly calibrated. The motor
should run at the same speed when SW503 is set to either
armature or tachogenerator feedback.

Calibration 39
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Figure 19. Typical FWD TQ, REV TQ, and IR COMP Trimpot Settings
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MAX (-PCM isolation card)

Determines the motor speed when the speed adjust potentiometer
is turmed to full CW, or voltage signal is set to maximum. Itis

factory set for maximum rated speed.

To calibrate, set the MAX trimpot to full CCW, or voltage signal to
maximum. Turn the main speed adjust potentiometer to full CW.
Adjust the MAX trimpot until the desired maximum motor speed is

reached. See Figure 20 for MAX trimpot location.

@

Calibration 41

OFFSET (-PCM isolation card)

b Warning

This trimpot is set at the factory and should not need
adjustment. Do not adjust this frimpot unless you are
experiencing drift problems. Contact vour Minarik
representative before attempting adjustment.

MAX & OFFSET
TRIMPOTS ON
PCM BOARD

Figure 20. PCM Calibration Trimpot Locations

The RGBOU-PCM has a factory-set offset to guarantee stability in a
stopped motor. To calibrate the OFFSET trimpot:

1.
2.
3.

Ensure that the input power is turned OFF.

Set the input signal to zero.

Set the OFFSET trimpot to the approximate midrange or 50%.
Note: This is a 10-turn potentiometer. After setting the trimpot
to zero full CCW, make 5 full rotations to reach midrange, or 50%.
Apply power and observe the motor.

If the motor shaft drifts, or slowly rotates with no signal applied,
adjust the OFFSET frimpot until the motor shaft stops. The
direction and amount of trimpot adjustment depends on the
direction of the shaft rotation and connection of the motor leads.

See Figure 20 on page 40 for OFFSET trimpot location.
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Application Notes
Connections to Minarik DLC600

TB501 ON RGEOL

O]

MODEL DLCEOD
INPUT 115/230 VAC, 50/60 HZ, 50 mA

MINARIK CORPORATICN - GLENDALE, CA 81201 @

%.B_ZNEXDO%.. com

GL1 12 51 S2ZFN + IN C

INH

ANEnnEE e

INHIBIT SWITCH

OFEM i RUM

CLOSE fo INHIBIT

EARTH
GROUND

1B WVAC
ar

\O\OJ

5

230 VAG

e

AL WOLTAGE

SIGNAL

+5VDC OR +12VDC

COMMON

MAGNETIC PICKUP
(HON-POLARIZED)

CPTICAL

ENCODER

) i

T2

1

RB1 RB2 -1&¥ +16¥ §3 S2 S1 380

MNOTE: OMLY OME FEEDBACK DEVICE
(MAGNETIC PICKUP OR OPTICAL ENCODER)

MAY BE USED AT ATIME.

Figure 21. RG60U Connections to DLC600
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FWD-REV switch

Use a single-pole, two-position switch with a single speed adjust

potentiometer to plug reverse the motor (Figure 22).

TBS01
=Nt
(g 502,
[l re+ m,O\mm
— o m
REYW D REB2 w\ » =
_H/_)___U D |4m< a8 n_..mmMMﬂ 5 b &
N’ = 51
ow | +15v 005 z
sz § Um
=
_ A
=|s
D =l ENAELE THE:
16K OHM
SPEED ADJUST w
FOTENTIOMETER =
INHIBIT
n g

Figure 22. Forward-Reverse Switch
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FWD-STOP-REV switch

Use a single-pole, three-position switch with a single speed adjust
potentiometer to stop a motor between reversal (Figure 23). Set the
switch to the center position to decelerate the motor to a stop.

TES01
(]
=t
(g sz,
| re o4 nZ
REV | ez g
ow._-o_u DKG(.. .DDD._..mmMQ.DDn
Nmf = Y1
o e o S I —
Ells: 3
Dl @
— A
H_ 31
D el ENABLE THS
10K OHM -
SFEED ADJUST @
POTENTIGMETER -

INHIEIT

n :

Figure 23. Forward-Stop-Reverse Switch
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Independent Adjustable Speeds

Connect two speed adjust potentiometers with a single-pole, two
position switch to select between two independent speeds shown
in the forward direction {(Figure 24). The speed adjust
potentiometers can be mounted at two separate operating stations.
Total parallel resistance must equal 10 kohms.

oW

SPEED 2

SPEED 1

Oy

P2

20K OHM

Figure 24,

P1
20K OHM

Independent Adjustable Speeds

TB501 7
Ot °
b
I ret
[l re2
—H— -158V g9 0
— SO
[ +a<.0.m
s 2
Sl 7
=8
=

—

gl T——F—

(==}

{Forward Direction)
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Independent forward and reverse speeds

Connect two speed adjust potentiometers as shown in Figure 25 to
select between independent forward and reverse speeds.

TE501

=)
|1
|ret
lrez
D 15y o000
ow ow ] +a<HO“m
=l g
FWD 1= i g
S—o =12 3 _M
REV =1|s!
=1
FWD REV
10K OHM 10K OHM
—
a2l /——F—
[=]

Figure 25. Independent Forward and Reverse Speeds
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Independent forward and reverse speeds
with FWD-STOP-REV switch

Use a single-pole, three-position switch to stop the motor when the
switch is in the center position {Figure 26).

TE501 M MW
|2 2
|
| res
Clrez
sy e
[— .=
ow cw I+ m<\w,m
WD 1|82 m
sTOP Oﬁafo = | EC
REV D 81
S|k
FWD REV
10K OHM 10K OHM
—
[&)]
<

Figure 26. Independent Forward and Reverse Speeds with a

Forward-Stop-Reverse Switch
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Troubleshooting

Troubleshooting 49

Problem

Possible
Causes

Suggested
Solutions

D Warning

Dangerous voltages exist on the drive when it is powered.
When possible, disconnect the drive while troubleshooting.
High voltages can cause serious or fatal injury.

Before applying power

Check the following steps before proceeding:

1. The AC line voltage must be connected to the proper terminals.

2. Check that the voltage switches and jumpers are set correctly.

3. The motor must be rated for the drive’s rated armature voltage
and current.

4. Check that all terminal block connections are correct.

For additional assistance, contact vour local Minarik distributor, or
the factory direct:
1-800-MINARIK {646-2745) or Fax: 1-800-394-6334

Line fuse blows.

1. Line fuse is the
wrong size.

2. Moftor cable or
armalure is shorted
to ground.

3. Nuisance tripping
caused by a
combination of
ambient conditions
and high-current
spikes {i.e.
reversing).

3.

. Check that the line

fuse is correct for the
mofor size.

. Check motor cable

and armature for
shorts.

Add a blower to cool
the drive
components;
decrease FWD TQ
and REV TQ
seftings, or resize
motor and drive for
actual load demand,
or check for
incorrectly aligned
mechanical
components or
“jams”.

46

www.researchconcepts.com

Research Concepts, Inc. « 9501 Dice Lane ¢ Lenexa, Kansas ¢ 66215 « USA



k RG60U User’s Manual

inari

M

50

Troubleshooting

Troubleshooting 51

Problem

Possible
Causes

Suggested
Solutions

Line fuse does not blow,
but the motor does not
rn.

1. Speed adjust
potentiometer or
speed reference
voltage is set to zero
speed.

2. Speed adjust
potentiometer or
speed reference
voltage is not
connected fo drive
input properly;
connections are
open.

3. INHIBIT terminals are
shorted.
4. S2is shorted to SO.

5. Drive is in current
limit.

6. Drive is not receiving
AC line voltage.

7. Motoris not
connected.

1. Increase the speed
adjust potenfiometer
setting or speed
reference voltage.

2. Check connections to
input. Verify that
connections are not
open.

3. Remove the short
from the INHIBIT
terminals.

4. Remove short.

5. Verify that motor is
not jammed.
Increase FWD TQ or
REY TQ setling if
they are set foo low.

6. Apply AC line voltage
to L1 and L2.

7. Connect motor to A1
and A2.

Problem Possible Suggested
Causes Solutions

Motor runs too fast. MAX SPD not Calibrate MAX SPD.
calibrated.

Motor will not reach the
desired speed.

1. MAX SPD setling is
too low.

2. IRCOMP setlingis
too low.

3. Motor is overloaded.

4. Drive is in current
limit.

1. Increase MAX SPD
setting.

2. Increase IR COMP
setting.

3. Check motor load.
Resize the motor if
necessary.

4. Verify torque
settings.

Motor pulsates or
surges under load.

1. IR COMP is set too
high.

2. Motor bouncing in
and out of current
limi.

1. Adjust the IR COMP
setting slightly CCW
until the motor speed
stabilizes.

2. Make sure motoris
not undersized for
load; adjust FWD TQ
and REVY TQ trimpot
CW.
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Replacement Parts

Replacement parts are available form Minarik Corporation and
its distributors for this drive series.

Table 2. Replacement Parts

Model No. Symbol Description Minarik P/N
RG60U, RGE1U SCRB01-508 800 ¥, 25 ASCR 072-0067
T501 DST-338 Transformer 230-0104
10K Ohm Potentiometer Kit 202-0104
2-Pin Jumper 164-0292
Fuse Kits 3-8A Fuse Kit 050-006%
5-20A Fuss Kit 050-0073

Unconditional Warranty

A. Warranty

Minarik Corporation {referred to as "the Corporation"} warrants that its products be
free from defects in workmanship and material for twelve (12} months or 3,000 hours,
whichever comes first, from date of manufacture thereof. Within this warranty period,
the Corporation will repair or replace, at its sole discretion, such products that are
retumed to Minarik Corporation, 901 East Thompson Avenue, Glendale, CA 91201-
2011 USA.

This warranty applies only to standard catalog products, and does not apply to
specials. Any retums for special controls be evaluated on a case-by-case basis.
The Corporation is not responsible for removal, installation, or any other incidental
expenses incurred in shipping the product to and from the repair point.

B. Disclaimer

The provisions of Paragraph A are the Corporation's sole obligation and exclude all
other warranties of merchantability for use, express or implied. The Corporation further
disclaims any responsibility whatsoever to the customer or to any other person for
injury to the person or damage or loss of property of value caused by any product that
has been subject to misuse, negligence, or accident, or misapplied or modified by
unauthorized persons or improperly installed.

C. Limitations of Liability

In the event of any claim for breach of any of the Corporations obligations, whether
express or implied, and particularly of any other claim or breech of warranty contained
in Paragraph A, or of any other warranties, express or implied, or claim of liability that
might, despite Paragraph B, be decided against the Corporation by lawful authority, the
Corporation shall under no circumstances be liable for any consequential damages,
losses, or expense arising in connection with the use of, or inahility to use, the
Corporation's product for any purpose whatsoever.

An adjustment made under warranty does not void the warranty, nor does it imply an
extension of the original 12-month warranty peried. Products serviced andfor parts
replaced on a no-charge basis during the warranty period carry the unexpired portion
of the original warranty only.

If for any reason any of the foregoing provisions shall be ineffective, the Corporation's
liability for damages arising out of its manufacture or sale of equipment, or use thereof,
whether such liability is based on warranty, contract, negligence, strict liability in tort, or
otherwise, shall not in any event exceed the full purchase price of such equipment.

Any action against the Corporation based upon any liability or obligation arising
hereunder or under any law applicable to the sale of equipment or the use thereof,
must be commenced within one year after the cause of such action arises.
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Power PCB Relay

Features

Slim-styled power relay — available in both latching and non-latching types
Creepage distance of 7.874 mm (.31 in.) min. between coil and contact

Single and dual-winding latching types available

Plug-in and Quick-connect terminals available

High-sensitivity (360mW), high capacity (16 A) and bifurcated contact

types available

Highly stable magnetic circuit for latching endurance and excellent

resistance to vibration and shock

Safety-oriented design assuring high surge resistance (15,000 V min. between
coil and contact with the single-winding type; 10,000 V min. between coil and

contact with the dual coil type) “ @@@A

Contact Data Coil Data [% of rated voltage]

Contact ratings Pickup voltage 70% max. (DC & High-Sensitivity DC); 80% max. (AG)
One-pole: Dropout voltage 15% min. (DC & High-Sensitivity DC); 30% min. (AC
General purpose: 10 A, 250 VAG, 30 VDG (Resistive); 7.5 A, 250 VAC, 5 A, 30 VDG O N oo L S S A
(Inductive); 3 A, 120 VAG, Tungsten (TV-3); 1/3HP, 120 VAC; 1/2HP, 250 VAC; Set voltage 70% max.
1/2HP, 277 VAC Reset voltage 70% max
High-capacity: 16 A, 250 VAC, 30 VDC (Resistive); 8 A, 250 VAC, 30VDC (Inductive); Maximum voltage 110% at 70°C

3 A, 120 VAC, Tungsten (TV-3); 1/3HP, 120 VAC; 1/2HP, 250 VAC
High-sensitivity: 5 A, 250 VAC, 30 VDC (Resistive); 2 A, 250 VAC, 3 A, 30 VOC (Inductive)
Latching: 5 A, 250 VAC, 30 VDC (Resistive); 3.5 A, 250 VAC, 2.5 A, 30 VOC (Inductive);

‘;:;jngﬂm\fm, Tungsten (TV-3); 1/6HP, 120 VAC; 1/2HP, 250 VAC Characteristic Data
General purpose: 5 A, 250 VAC, 30 VDC (Resistive); 2 A, 250 VAC, 3 A, 30 VDC (Inductive); Initial contact resistance
3 A, 120 VAC, Tungsten (TV-3); 1/6HP, 120 VAC; 1/3HP, 240 VAC One-pole: 30ms: max.
High-sensitivity: 3 A, 250 VAC, 30 VDC (Resistive); 1 A, 250 VAC, 1.5 A, 30 VDG (Inductive) Two-pole: 50mE: max.
Latching: 3 A, 250 VAC, 30 VDC (Resistive); 1.5 A, 250 VAC, 2 A, 30 VDC (Inductive);
3 A, 120 VAC, Tungsten (TV-3); 1/6HP, 120 VAC; 1/3HP, 250 VAC Operate time 15ms max.
Contact material AgCdO Release time
AC coil: 10ms max
Maximum operating voltage 380 VAC, 125 VDC OC coil: 5ms max.
Maximum operating current Set time - Latching 20ms max.
One-pale:
General purpose: 10 A Reset time - Latching 20ms max.
High-capacity: 16 A Insulation resistance 1,000MQ min. (at 500 VDG)
High-sensitivity: 5 A Dielectric strength
Latching: 5 A One-pole:
Tuo-gole: Between coil and contacts: 5,000 VAG, 50/60 Hz for 1 minute
General purpose: SA Across open contacts of same pole: 1,000 VAG, 50/60 Hz for 1 minute
High-sensitivity: 3A Two-pole:
Latching: 3A Between coil and contacts: 5,000 VAC, 50/60 Hz for 1 minute
Maximum switching capacity Between contact sets: 3,000 VAC, 50/60 Hz for 1 minute
One-pole: Across open contacts of same pole: 1,000 VAC, 50/60 Hz for 1 minute
General purpose, Resistive: Unsealed — 2,500 VA, 300 W; Sealed — 2,000 VA, 240 W Latching:
High-capacity, Resistive: Unsealed — 4,000 VA, 480 W Between set and reset coils: 1,000 VAC, 50/60 Hz for 1 minute
High-sensitivity, Resistive: Unsealed/Sealed - 1,250 VA, 150 W Ambient temperature -40° to 70°C
Latching, Resistive — 1,250 VA, 150 W
Two-pale: Service !if\l‘
General purpose, Resistive: Unsealed = 1,250 VA, 150 W; Sealed -1,000 VA, 120 W Mechanical:

AC coil: 10,000,000 operations min
DE coil: 20,000,000 operations min.
Electrical: 100,000 operations min. for all resistive and inductive ratings with the following

High-sensitivity, Resistive: Unsealed/Sealed - 750 VA, 90 W
Latching, Resistive - 750 VA, 90 W

Winimsm parmissible load exceptions: One-pole, General purpose, Sealed: 8 A, 250 VAC, 30 VDG
One-pole: Two-pole, General purpose, Sealed: 4 A, 250 VAC, 30 VDC

100 mA at 5 VDG
Two-pole:

10 mA at 5 VDC

Construction Data

Termination Plug-in, Quick Connect, and PCB terminals
Construclion Semi-sealed and Fully-sealed

Weight .6 0z (17 g), Latching, Quick Connect Type: .71 0z (20 g)
Packaging method Trays
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Power PCB Relay

Ordering Information

Rated

Coil

Part voltage res. Contact
number w (Ohms) Power rating Type
G2R-1 -DC5 50C 47 530mW 10A SPDT
-DC6 60C 68 10A PCB
-DC12 120C 275 10A General
-DC24 24 DC 1,100 10A Purpose
-DC48 48 0C 4170 S 104 Semi-Sealed
-AC24 24 AC 260 0.9VA 10A
-AC120 120 AC 6,500 104
-AG240 240 AC 30,000 104
G2R-14 -DC5 500 47 530mwW 10A SPDT
-DC8 6DC 68 10A PCB
-DC9 §DC 153 10A General
-DC12 120C 275 10A Purpose
-DC24 24 DC 1,100 10A Sealed
-DC48 48DC 4,170 il 10A
-AC12 12 AC 65 0.9VA 10A
-AC24 24 AC 260 10A
-AC120 120 AC 6,500 10A
-AC240 240 AC 30,000 10A
G2R-1-E -DC5 50C 47 530mwW 16 A SPDT
-DC12 12DC 275 16A PCB
-DC24 240C 1,100 16A High-
-DC48 480C 4170 R 16A Capacity
-AC24 24 AC 260 0.9VA 16A Semi-Sealed
-AC120 120 AC 6,500 16A
G2R-14-H -DC5 50C 70 360mwW 5A SPDT
-DCs 60C 100 SA PCB
-DC12 120C 400 5A High-
-DC24 24 DC 1,600 5A Sensitivity
Sealed
G2R-1A -DC5 50C 47 530mwW 10A SPST-NO
-DC6 60C 68 10A PCB
-DC12 12DC 275 10A General
-DC24 240C 1,100 10A Purpose
Semi-Sealed
G2R-1A4 -DC5 50C 47 530mwW 10A SPST-NO
-DC12 12DC 275 10A PCB
-DC24 24DC 1,100 —_— 10A General
-AC24 24 AC 260 0.9 VA 10A Purpose
-AC120 120 AC 6,500 10A Sealed
G2R-1A-E -DC5 50C 47 530mW 16 A SPST-NO
-DC12 120C 275 16 A PCB
-DC24 24 DC 1,100 16 A High-
Capacity
Semi-Sealed
G2R-1-S -DC5 5DC 47 530mw 10A SPDT
-DC6 60C 68 10A Plug-in
-DC12 12DC 275 10A General
-DC24 24 DC 1,100 il 10A Purpose
-AC12 12 AC 65 10A Unsealed
-AC24 24 AC 260 0.9VA 10A
-AC120 120 AC 6,500 10 A

Note: 1. Other coil voltages available. Consult Omron.
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Coil
TEs. Contact
(Ohms) rating
G2R-1-T -DC5 50C 47 530mwW 10A SPOT
-DC12 120C 275 10A Quick
-0C24 2400 1,100 10A Connect
-AC24 24 AC 260 0.9VA 10A Upper
-AC120 120 AC 6,500 104 Mounting
Bracket
Unsealed
G2R-2 -DC5 5DC 47 530mwW 5A DPOT
-DC12 12DC 275 5A PCB
-DC24 2400 1,100 s 5A General
-AC24 24 AC 260 0.9VA 5A Purpose
-AC120 120 AC 6,500 SA Semi-Sealed
G2R-24 -DC5 50C 47 530mwW 5A DPOT
-DC6 60C 68 5A PCB
-DC12 12DC 275 5A General
-DC24 24DC 1,100 5A Purpose
-0C48 48 DC 4,170 R 5A Sealed
-AC24 24 AC 260 0.9VA 5A
-AC120 120 AC 6,500 5A
G2R-24-H -DC5 50C 70 360mwW 3A DPDT
-DC6 60DC 100 3A PCB
-DC12 120C 400 3A High-
-DC24 24DC 1,600 3A Sensitivity
Sealed
G2R-2A4 -DC5 50C 47 530mW 5A DPST-NO
-DC12 120C 275 5A PCB
-DC24 24DC 1,100 5A General
-AC24 24 AC 260 0.8 VA 5A Purpose
-AG120 120 AC 6,500 Sealed
G2R-2-S -DCS 50C 47 530mw 5A DPOT
-DC12 12DC 275 5A Plug-in
-DC24 2400 1,100 2 S 5A General
-AG24 24 AC 260 09VA 5A Purpose
-AG120 120 AC 6,500 5A Unsealed
G2RK-1 -DC5 50C 47 850mW 5A SPDT
-DC12 120C 275 (Set) 5A PCB
-DC24 24 DG 1,100 600mwW 5A Dual Coll
(Reset) Latching
Semi-Sealed
G2RK-2 -DC5 50C 47 850mwW 3A DPDT
-DC12 120C 275 (Set) 3A PCB
-DC24 240C 1,100 600mW 3A Dual Cail
(Reset) Latching
Semi-Sealed
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Power PCB Relay

Dimensions [Unit: mm (inch)]

PCB Terminal: SPDT Plug-in: SPDT
(General Purpose, High Sensitivity)

13
{.51) max

29 10
a0 —| 5

—
2 (.08) 2 ‘f
= 2 |alF
20 max.
{.79)
N I
o TTT $5 %m

0.5 (.020) _'l‘L' 'H- 5-0.9x3

13
(.51) max.

25(0.1)

29
il

-

L 0.1 (.006) 1(04) 475(19) 05(02)  (03512)  4(16)
(.012) 0.5 {.020) I elliptic holes
75 (.30} -
!; ".’:’

Terminal arrangement/ Mounting holes 5 Terminal arrangement/
Internal connections (bottom view) 45 35 L;ﬁ] 5 Internal connections
(bottom view) (14) (.14) - (bottom view)

513 (.0) 155164 G2R-1-S

dia. holes

r . 5- —l
s 1L !

(.30) .

tg '
2.1
(.08) —  20(79) —m

Note: 1. For SPST-NO, standard version, remove terminal no. 2 Note: 1. [ and |_ | indicate mounting orientation marks.
and |_ ! indicate mounting orientation marks.

PCB: SPDT High Capacity Quick Connect: SPDT

1 14

3
(.51) max. 45 (.55) max
29 . _-!
I (1.14) max. "I max.

T r 3 25(0.1) = '_|*{ TTITT
255
(1.00) 29.5
max. (1.16) '
03 max.
1.012)) ‘
Il Ll
' 4y Yo T

il
B 03(012) - 5-1.3(.05) 3™
03 1(04)

=t

tm 0,16 (.006) dia. holes

(012) 05(.020) 4.75(.19) 05(.02)

l‘ [I.Z?Jn].lsﬂax. ’l
B o = i 2
el HHiS

52 52
(:20) (20)
17.4(69) >

Terminal arr t/ Mounting holes Terminal arrangement/ Mounting holes
Internal connections (bottom view) Internal connections (bottom view)
(bottom view) (bottom view)

8-1.3(.08)
-H- 2.1(.08) dia, holes
25 t T

‘ T

§

27 38 (1.5
L 4| :i:mnl 08

e

Note: 1. For SPST-NO, high-capacity version, remove terminal nos. 2and 7. 25(10)
| indicate mounting orientation marks. Note: 1. For SPST-NO, quick connect version, remove terminal no. 2.

2-35(.14)
dia. holes

OmRrON | 103
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Power PCB Relay

Dimensions [Unit: mm (inch)]

PCB Terminal: DPDT
(General Purpose, High Sensitivity)

SPDT Dual Coil Latching

29 (.SI;?mx
3 (1.14) max [ i
25.5
(1.00)
max
[03
(2
1
; U
0.5 5 I
4018) ﬂ-l e eo:e:“'} d E*(.gEU]
03 1(.04)

(.012) 0.15 (.006)

Terminal arrangement/ Mounting holes
Internal connections (bottom view)
(bottom view) 2.5(.10)

-1—'-4-
25
it

0.16 {.00B)

Mounting holes
(bottom view)

Ter | arrang /
Internal connections

(bottom view) 35 35
(14) (.14)

2m3 : 7 s bt 27
4 27 1 2 -— 11
vrr| ek ] Gk ] o
| SCaR (:30)
?mn \ +| + @ 7-13(.05)
| 7 .G 5 o _ dia. holes
il el 5(2)
—J re— 20(79)
,H_,, 2.1(.08)
2.1(.08) 8-1.3(.05)
dia. holes
Note: 1. For DPST-NO, general purpose and high-sensitivity versions, remove terminal nos. 2and 7. Note: 1. For SPST-NO, latching version, remove terminal no. 3.
and | indicate mounting orientation marks. 2. B and | | indicate mounting orientation marks
Plug-Iin: DPDT DPDT Dual Coil Latching
13
{.51) max. 13
s 29 10 29 (.51) max.
{0.1) +4'-— (1.14) max ﬂ r.mg], r-— (1.14) max —.1 '._—.1
f 2(08) B aa, T [
28
(1.10) [ﬁ;)
- gy max. 25
(.79) (o)
& 4(18 5 [ [
(24) ¥ 0 U U U 4 2] (02)
allezs  lleos (o) s Ha
(10) (.02) 4116 (02) 1(.04)
1(.04)
— 0.15 (008}
89035 || k&2 o
g 30)
e -p-p-04—"
05 05
(.02) {.02)
19.4 (.76) —=
Terminal arrangement/ Terminal arrangement/ Mounting holes
Internal connections Internal connections (bottom view)
G2R-2-S G2R-2-S
(bottom view) (bottom view) 10-13 (05)
25(.10) dia. holes
25 :1:
(10)
27
Do 5 ::Ecm

Note: 1

and | | indicate mounting orientation marks

104 | OMRON
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53

2.7
(11

-'J(-J"-?J (.08)

w21 108

Note: 1. For DPST-NO, latching version, remove terminal nos. 3 and 8.
2. B8 and |_ | indicate mounting orientation marks.
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ACCESSORY ITEMS FOR KBPB AVAILABLE FROM YOUR DISTRIBUTOR

b wr B

Ayxibary Knob/Dial Kit Potentomater Kit §1-3 Isolator
Healsink Part No. 8832 Part No. 9831 for S, 8.8
Part Mo, 9861 Part bio, 844}

LIMITED WARRANTY

For s pariod of 18 manths from date of original purchase KB will rapair of regiace without CAIG devices which Cur Bxam nation
provess 10 ba defective in matarial or workmanship. This warranty is valid i 1ha unit his not Ben Eampared with By unautharized
[persons, misused, abused, or improparly installed and ha jwact i accordance with 1ha insiructions ARdIor fatings sup-
piiod. The aforeging is in lieu of any other warranty or quaraniee exprassed o impbed, and we are not responsible fo any
‘xpensn (including nstallation and removal), inconvenience, of cansequential damage, inchuding injury to any parson, caused
by itms of Our MaNulaCtura o 5a10. SOMO SLatNS 00 Not aliow COPtMN eXCiusions of limitations found (n this warranty $o that
they may aol &pcly o you. In any eveer. KBS oial iy, undar all crcumsiances. shall OX excoed the ful purhase price
of this. unit, (Flav. 10/84)

Tha intormation containgd in this brochure is intanded 1o bo accurate. Howaver. the manulacturer retains the right 1o make
changes in design which may not be included herein
KB ELECTRONICS, INC.
- 12095 NW 39th Street, Coral Springs, FL 33065 « (854) 346-4900 « Fax (§54) 346-3377
- Outside Florida Call TOLL FREE (800) 221-6570 *Email-info @ kbelectronics.com
www. kbelectronics.com

A40210A  PC 2.5M 0301
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TABLE 2. ELECTRICAL RATINGS

RATING WITHOUT AUXILIARY HEATSINK| RATING WITH AUXILIARY HEATSINK
MODEL AC LINE MOTOR AC LOAD DC LOAD AC LOAD OC LOAD
NUMBER | VOLTAGE | VOLTAGE CURRENT CURRENT |MAX. | CURRENT | CURRENT | MAX.
(VAC)™ (VDC) (RMS AMPS) |(AVG. AMPS)| HP |(RMS AMPS)| (AVG. AMPS) | HP
KBPB-125 120 90-130 12.0 8.0 % 24.0 18.0 1%
KBPB.225 240 180 120 80 1% 24.0 180 3
TABLE 3. GENERAL PERFORMANCE SPECIFICATIONS
Speed range (ratio) ... 50:4  Clhorque range (% full load) 200
Load regulation—armature feadback (0-full Accel time range (O-full speed) (secs) ..  .2-10
load, 50'1 speed range) (% base speed) .... 1" Decel lime range (full-0 speed) (secs.) .. .2-10
Load regulation—tachometer feedback (0-full Min. speed trimpot range (% full speed) .  0-30°
load, 50:1 speed range) (% set speed) .. .. Max. speed Irimpot range (% full speed)  50-110*
Line voltage regulation—armature feedback IR compensation trimpol range
(at full load, +10% line variation (at specified full load) (volts) .. . ........ 0-24
(% base speed) .. .. s 5 " ambient
Line voltage Iation—tachometer feedback at full rating (*CI°F) ......... 45m3
(at full load, +1096 line variation Tachometer leedback input volts
................. %" (per 1000 RPM) (VDC) 750

(% sel speed)

Control linearity (% speed vs. dial rotation) 2 Maximum number of stans/stops or

reversals (operations/min.) 10
* Performance is for SCR rated PM mators only. Lowar performance can be expected with other motor types. Factory setting
is for 3% Icad regulation. To obtain superior regulation, see Sec. Il F. Other factory trimpot settings are as follows: CL-150%
FL. Accel-1 sac., Decel-1 sec., MIN-(0)}speed, MAX-full speed & IR-6 voits.

** Rating is based on a brake time of (1) second. For increased operations per minute of longer brake time, consult factory.

INTRODUCTION

The KBPBFull Wave Solid State DC Mator Speed and Reversing Control represents the latest

state-of-the-art design achievable through modern technology.

Features Include:

# Integrated Circuitry
Used to control and amplify command and reference levels with both closed and open loop
teadback to provide superior motor regulation. (Speed changes due to load, line voltage, or
temperature v;r;aﬂons are held to mininum levels.)

. m?n Quality Components
Selected and tested for proven dependability.

» Translent Protection ’ "
Used to prevent failure of the power bridge circuit caused by voltage spikes on the AC line.

= High Reilabil,
wg:‘n used In’?cccldnnce with the instructions included in this manual, the KBPB8™will provide
years of trouble-ree operation.

SECTION I. APPLICATION INFORMATION

A. Molor Type. The KBPB™is designed for Permanent Magnet (PM) and Shunt Wound D.C. motors.
Controls operated on 120 volt AC inputs are designed for 90 volt SCR ratec motors. Controls
operated on 240 volt AC inputs are designed for 180 volt SCR rated motors. Use of higher valtage
motors will result in degradation of full speed performance. Also, if motor is not an SCR rated
type, the actual AC line amperage at full load should not exceed the motor's DG nameplate rating.
B. Torque Requirements, When replacing an AC induction motar with a DC motor and speed
control, consideration must be given to the maximum torque requirements. The full load terque
rating of the DC mator must be equal to, or greater than, that of the AC mator.

C. Start. The KBF an adj start feature which allows
the motor to smoothly accelerate from O-lull speed over atime peried of .2-10 seconds. The “ACCEL'
is factory set at 1 second

D. Limitations In Use. The KBPE™controls are

for use on i ions.
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KBPB Operating Instructions

5K Remote
Potentiometer

KBPB™
mounted on
Auxiliary Healsink

KBPB™‘‘Cycler”
Solid State
DC Motor

KBPB™

=

Knob and Dial Plate
(Accessory Item

Speed Controls e
¢ E Improved—Contains :@..
Ki‘:y;gmegﬁ:o;‘o‘;ol * Ratings up to 1% HP-120V & 3HP-240V
Fastor wiching + Ul anspaun ooy UL

Voltage Following

Contains the KB APRM (PATENTED) which
rovides Instant Anti-Plug Reversing and Solid

guﬂe Dynamic Braking.

Adjustable ACCEL and DECEL

Provision for AC Line and Armature fusing (fuses

.

Installation and
Operating

|nstl’u ctions supplied separatley) “Patented )

©1988 KB ELECTRONICS, INC. See SAFETY WARNING on page 18.

PENTA [{JPOWER" &

A ~AMDI ETE | INE NE Qe NDIVES

IMPORTANT

Read these simplified instructions before operating conlrol. (SEE WARNING ON PAGE 18)

1. Be sure input AC line voltage corresponds to control voltage. (See electrical rating chart page 4)

2. Install the correct Plug-in Horsepower Resistor® (supplied soparately) according to input voltage and
motor horsepowar (sas chan, page 5)

3 Recheck cennactions: AC line 15 L1 and L2; armature to A1 and A2 and Fisld (Shunt motors anly) 1o
F+ and F-. Connect ground via ground screw. (Note: If motor runs in improper direction, interchange
armature leads)

4, Connect $1 to S2 or 5210 53 to activate control. LED brake light will be “on’" if no connection is made.

. AC Line Fuse and Armature Fuse must be installed in this product. (supplied separately}—(see page
10, Tabla 6)
& Nominal trimpot settings are as follows (expressad in % of full CW rotation):

TABLE 1: NOMINAL TRIMPOT SETTINGS—SPEED CONTROL MODULE

MIN (minimum speed): 15% CL (current limithorgue): 85% For detaied

MAX (maximum speed) 65% ACCEL (acceleration start): 20% Instructions

IR (IR compensation). 25% DECEL (deceleration): 20% see Sec. Il
1-800-221-6570

FOR TECHNICAL ASSISTANCE CALL TOLL FREE (\ 33 Giuy

PLUG-IN HORSEPOWER
RESISTOR™
A PlugHin Horsepowsr Resistor®  must b installed 1o match
the control to the meotor horsepower and voltage. See Table
4 for the correct value. Plug-in Horsepower Resistors®  are
stocked by your destnbutor (supplind saparatsly).

TABLE 4. PLUG-IN HORSEPOWER
RESISTOR® CHART

Plug-in
H

| MOTOR
| HORSEPOWER RANGE®
I Rimature

Armaiure
a0y B
1150- 1125
1128-11%
115110
1110-118

fan
alzl-slulslel<|EEER
H -_c.?si%

TOP VIEW APRM® (patented)

3 1 025
¥ -1 [ I
Q,

1 g2 0

=TI FaE 000

* Mator horsepower and armature vollage must be specified whan
ordeting e0 that proger resistor will be suppled
== For gvet motor rangm Ube lowae valus Plug-n

Ha
** Auxiliny hoatsnk Must ba Used I achisve HP rating

FIG. 1 FEATURES AND FUNCTIONS

(1) Barrior Tarminal Block (T) Plug-in Horsepower

(2) AC Line Fuse Resistor® (supplied
(supplied separatety)

(3) Trimpots: Min, Max, CL, IR

(4) Trimpots: Accel,

(5) Trimpot: Aux Spesd

(6) Dynamic Brake Resistor

separately)
(8) “Brake" LED
(9) Armature Fuse (supplied

saparately) BOTTOM VIEW Speed Control Module
(patented

E. Switching Applications: KBPB®containg the KB APRM® which is designed to provide anti-
plug instant reverse, solid state dynamic brake and rapid cycling. The maximum recommended
number of run-brake cycles is 10 per minute, If higher rates are required, contact our sales dept.

CAUTION: Consult factory before using on constant horsepower app|ications such as saws or drill preases. Do not
use in explosive atmosphers .

[ CAUTION: Be sura the KBPB is Usad within I1s max. ratings. Follow all installation instructions carafully. (Refer
10 Soction I.)

SECTION Il INSTALLATION INSTRUCTIONS

A. Location and Mounting. The KBPB control should be mounted on a flat surface and located
in an area where [t will not be exposed to contaminants such as water, metal chips, solvents or
excessive vibration

When mounting in an enclosure the air space should be large enough to provide adequate heat
dissipation. The maximum allowable ambient temperature at full rating is 45°C/113°F. Consult
factory if more information is required.

* Warning: Do not mount cantral with terminal block legend facing down. (Relay Plunger down.)

FIG. 2 MECHANICAL SPECIFICATIONS (inches)
J REMQTE POTENTIOMETER
..nl.--.‘-l ﬁ:"'”’" Viting
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B. Initial Setup and Wiring

1. Install proper size Plug-in Horsepower Resistor” . (See chart page 5—table 4)

2 The KBPB®can be connected 1o a standard 120V or 240V 50/60 Hz AC line [Be sure the AC
input valtage corresponds to the control vollage rating and the motor rating (e.g. 90-130VDG
maotor on T20VAC and 180VDC motor on 240VAC)]

3. Follow the recommended supply wire sizes as per Table 5

4. Follow the NEC and other electrical codes that apply. CAUTION: Separate branch protection
must be provided on 240V circuits. (Do net fuse neutral or grounded conductors.)

6, Connect control according to connection diagram—See Fig. 3

TABLE 5. MINIMUM SUPPLY WIRE SIZE REQUIREMENTS

MAX. MAX. MAX. | MINIMUM WIRE SIZE (AWG) Cu Only
MOTOR | MOTOR | MOTOR MAX. AX.
AMPS HP HP 50 FOOT | 100 FOOT
(DC AMPS) S0V 180V RUN wn |
8.0 12 1 16 14 |
120 1 2 14 12 * Maximum recommenden wire size.
18.0 e 3 12 12

FIG. 3 CONNECTION DIAGRAM

Li Ly &

M FCF- B P Py 1 1y

REMOTE

— et
W& Acntwes el Potemoneter bhen oo erint S

* For detalled connection oiagrams see KBPB connection diageams. ** Since only 10 ma of current is switched. any switch

of relay can be used excapl a solid stale lype of relays with capacitors or R-C netwarks (snubibers) across their contracts.

TABLE 6. ARMATURE FUSE CHART

90VOC 180vDC APPROX.
MOTOR | MOTOR | DC MOTOR

HORSEPOWER | (AmPé)
1130 s

1120 110
s
W2
108
16
A
113
2 1
34

FUSE
RATING
(AC AMPS)
12
314

1
116 1-1/4

o NOTES:
4 1. AC Line Fuse is chosen according to
5 the maximum rating of the control:
M 12 Amp fuse for all motors up 1o %
12+ HP-90V and 1% HP-180VDC.
1 25 Amp fuse for all mators 1 and 1%
ia £ i ‘zg HP-30V and 2 and 3 HP-1BOVDC.
: . ' (Use Buss ABC, Lit. 326 ceramic
* Also used as AC Line Fuse. fuse or equivalent.}

2. Armature Fuse can be chosen in accordance with the fuse char. Note: The armature fuse is

based o full load DC current rating of the motor times a form fac-
tor of 15. If motor has char; ics not istent with these app! 15, a different fuse
value ﬁ':.hw' to be used. Fuses are available from your distributor. Also available is a Fuse
Kit (K rt #9870) containing 700 assorled fuses,

Dbmﬂbgghs

H
M@

7
100

A. Acceleration Start. The ACCEL is factory set at approx. 1 second. To readjust to different

times, set the knob 1o the desired position as indicated in Fig. 4.

B. Deceleration. The DECEL is factory set o provide minimum ramp-down time. To increase the

ramp-down time adjust the DECEL trimpot as indicated in Fig. 4.

C. Maximum Speed A:Jmnmm. Turn Speed Control Knab to full speed (maximum CW posi-

tion). Adjust max. speed trimpot to new desired setting

‘ NOTE: Do not attempt 10 adust the max. speed above the rated motor APM since unstabie motor operation may
otcur. For moderate changes in the max. speed, there will be & slight effect on the min. speed setting when the

min. spesd is 561 al Zero. Thers may be a significant variation in the min. speed setting il the min_ speed is al a

higher than zero seting

D. Minimum Speed Adjustment. If a higher than zero minimum speed is desired, readjust the
minimum speed by turning the speed contral knab to zero setting (full CCW position), Then ad-
just the min. speed trimpot to the desired setting,

NOTE: Tha min. speed adjusiment will aftect the max. speed sa1ling. Therefore. it is necessary 10 readjust the max
spoed alter the min, speed, and it may be necessary 10 repeat the sequence until both the min, and max. speeds

are ssl 10 desied levels

E. Current Limit (CL/Torque Adjustment). CL circuitry is provided 10 protect the motor and con-
trol against overloads and demagnetization of PM molors, The CL also limits the inrush current
to a safe level during startup. The CL is factory sel to applou\matel&;'.rﬁ times the full load rating
of the motor. (CL trimpet is nominally set to apprex. 65% of full rotation. )

NOTE: The comect vaius Plug-in Harsepawer Fasistor® must ba natalled in order for the CL and IR comp. 1o operate
properly.

To set the CL to factory specifications adjust as follows:
1, Set speed control knob al approximately 30-50% CW rotation. Set CL trimpot to full CCW pesition.
2. Connect a OC ammeter in series with the armature lead

or Run speed, either in Forward or Reverse direction. THHIBIT "¢ waer 1o 315

EI)ECEL Trimpot does not affect the brake time.)

In order for the KBPB control to drive a molor, S, and S, must L
be con together for Forward and S, and 8, musi be con-

ed together for Reverse. If no conneclion is made 1 S,, the
control will be ina "'Brake' mode. The brake circuit consists of 12 a-

an SCR and dynamic brake resistor (RB). An LED indicator on
the APRM*® shows that power is applied 1o the SCR gate. If brak- L J

ing is not required, the wire to RB may be disconnected. (Note

that the LED will still light with RE disconnected ) NO

INHIBIT™: Terminals |, and |, provide an Inhibit™{unction which electronically extinguishes the
output of the control. This circuit is activated by connecting the |, and |; terminals wgether. When
installing the KBPB be sure to follow the mounting and wiring instructions found in Sec. Il

NOTE: When swilching lerminals S,, S,, S,, approximately 10ma of current with full molor voltage may be pre-
sent. Other terminals (I, Iy, P, P,, Py and 5,) 878 low vallage 10 66ch ainer, ut ling voltage o ground. Any switch |
o telay can be used for swilching except solid stae rélays or contacts with R.C naiworks (snubbers). S, and S;

must 5§ opened belore S, and S, are closed and vice verss |

The following wiring diagrams are presented to
demanstrate the capabilities of the KBPB. DIA.
A Forward-Brake-Reverse with Single Poten- A
tiometer. Use an SFOT ON-OFF-ON switch
Close S, and S, for motor o run in FWD direc-
tion. Open S; for Brake. Close S, and 8, for
motor to run in Reverse direction. If Brake posi-
tion is not required, an SPDT (non-center OFF)
may be used This provides instant Anti-plug
Reversing,
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ARM [

KBPB Operating Instructions

CAUTION: If eontrol is wired 10 a transformer, it is advisable 1 switeh (e WWWEW-W disconnect pawer, If the
primary s swiiched, additional snubber capacitors may have 1o be added across the lransiormer output to prevent
‘damage 1o 1ne power bridge .

CAUTION: Do not bundle control wites P, Py, Py, 1, 1, S,=5, with line or motor leads. If wites ara aver 187, use
shielded cables

C. Voltage Following. All models can be controlled with an isolated analog reference vollage
0-aVDC) in lieu of the main speed potentiometer. The voltage is connected to Py(+) and F-.

he control output voltage will linsarily fallaw the input valtage. The source impedance of the
input should be 10K ghms or less. The Min trimpol can be used to provide an offset speed. If
an offset is nol required adjust the Min to 0+ or 0- speed as desired. The Max trimpot is rendered
inoperative in the voltage following mode. Use auxiliary trimpet to limit the control range. If the
input signal is not isolaled, or is a current signal (4-20ma), the KBSI-2400 Signal Isclator must
be used. It will allow direct connection to process controllers and microprocessors.

[ CAUTION: 1. The voltage feading Py and F- must be isclaled from the AC line. Do not ground P, or F- to set
up & 2er0 of ground reference.
2. Do ol bundie signal wires to P, and F= with AG line or molar eannections. It signal wires are over
18", use anelded cables.

D. Fusing. The KBPB™has provision for a built-in AC line fuse and armature fuse. The AC line
fuse protects the control against catastrophic failure. If the fuse‘ blaws, the contral is miswired,
the motor is shorted or grounded, or the KBPBcontrolis defective. The armature fuse provides
overload protection for the motor and control. Choose the proper size armature fuse by multiply-
ing the maximum dc motor amps by 1.7. NOTE: Be sure to fuse each ungrounded AC line
supply conductor. Do not fuse neutral or grounded conductors, All fuses should be normal
blow ceramic 3AG, ABC or equivalent. (See Table 6 on page 10)

SECTION Ill—ADJUSTMENTS AND CONTROL FUNCTIONS —See Satety Warning Page 18
The KBPB has been factory adjusted to provide 0-full speed using the speed control knob. Minimum
and Maximum spaed trimpots are ided to change the speed from other than 0-full speed.
The Acceleration (WCCEL) trimpat is provided to allow for a smooth start over an adjustable time
period each time the AC power is applied or the speed pot is rotaled. The DECEL trimpot con-
frols the amount of ramp-down time when the speed pot is adjusted to a lower speed. Note: If
P, is connected ta P, or the enable lead, P, is opened, the control will ramp down to the MIN
speed trimpot, setting. I |, is shorted to I,, the control will coast down to zero speed. The Cur-
rent Limit (CL, or torque output) adjustment is factory set to approximately 1%2 times the motor
rating. The IR Compensation (IR) is factory adjusted 1o provide excellent motor regulation under
normal cperation. The KBPB contains the KB APRM®  which provides anti-plug "instant”” reverse
and solid state dynamic braking. The APRM® contains a trimpot which is used to preset a fixed
spead for either the forward or reverse direction (see KBPE connection diagrams for additional
information)

\\»01:: I cader for the (R come and CL impel sellngs 10 be €ormect, 1he proper Plug-in Horsepawer Fesistr® |

must be installed for the particular motor and input veltage being used. Do not attempt to change the settings of
the tnmpets unless absolutaly necassary since they are faciory adjusted 10 near oplimum setlings.

The follewing procedure, presented in arder of adjustment sequence, should be used when read-
justing all trimpot functions: FACTORY SCTTIMG § 9L FAETOR SETTRG & SEC

Fig, 4 ACCEL/DECEL
TRIMPOT ADJUSTMENT

CAUTION! |

(PN maotors only ). Adjusting the accel time:
below 5 seconds increases infush current,
| ' may be necessary o measure the peak
| inrusih current and conaUit with mater man-
ufacturer since figld magnet demagnetiza-
tion may acour

wapry
x e

now
e

ACCEL DECEL

3. Leck shaft of matar (be sure CL pot is in full CCW position). Apply power and rotate CL pot
CW slowly until DC ammeter reads 1.5 times molor rating (do not exceed 2 times motor rating).
NOTE: 1l only an AC ammater 15 avaiacie, it can b nstalled in sarias wilh A input ine. Fallow above nstructions:
_however, set AC amperags al 75 times mator faling

F. IR Comp IR comp is provided to substantially improve load
regulation. If the load presented 1o the motar does not vary substantially, the IR adjustment may
be set at a minimum level (approximately % of full setting). The control is factory adjusted 10 ap-
proximately 3% regulation. If superior performance is desired (less than 1% speed change of
base speed from 0 1o full load), then the IR comp. should be adjusted as follows:

T NOTE: Excessive IR comp. will cause contral to become ungiable, which causas molor cogging. |

1. Set IR comp. irimpot at approximately 25%b of CW roation. Run motor unlcaded at approximately
V1 speed and record APM.

2. Aun motor with maximum load and adjust IR comp. trimpaot so that the motor speed under
load equals the unloaded speed per step 1

3. Remove load and recheck unloaded RPM, If unloaded RPM has shifted, repeat procedure for
more exact regulation,

The KBPB is now compensated to provide minimal speed change under large variations of ap-

plied load,

SECTION IV. KBPB APPLICATION INFORMATION

The KBPB is designed to offer a variety of switching functions. The APRM® module is the inter-
face between command signals and the KBMM speed control module. By using terminals S,,
S, and S, the KBPB can be made lo perform the following functions: Run-Brake, Forward-Brake-
Reverse and Forward-Reverse (instant anti-plug reverse). Terminal S, is used to supply a con-
tral voltage which is adjustable with the APRM®  trimpot R11. This voltage is used to preset a

13

AP Pl 5 3 81

(e]1s] (e} [e] [o] [s] [s] [e] |6}
] [e]{=] [e]f=][e] [el[e][=]]=]
]

W,

o
-0

sw 1

B. Forward-Brake-Reverse with A
Reverse Speed. Reverse speed is adjustabl
with the trimpot on the APRM® board. Use a
DPOT ON-OFF-ON switch. In the Forward direc-
tion, the remote speed pol is used. In the Reverse
direction, P, is connected to S, for speed adjust-
ment. i Brake position is not required, a DPDT
switch (non-center OFF) may be used. If, while
in Forward or Reverse position, a separate Brake
function is required, S, may be interrupted using
& limit switch or relay. (For remote reverse speed
pot adjustiment, see Wiring Diagram C.)

C. Forward-Brake-Reverse with Run-Brake-
Jog. Jog speed is adjusted with remote speed
pot. For SW1 use an SPDT ON-OFF-ON switch,
For SW2 use DPOT ON-OFF-ON with momentary
return from Jog pesition. (For non-remote Jog
speed use trimpot on APRM® , see Wiring
Diagram B)
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D. Run-Brake-Jog with Adjustable Jog Speed.
The Jog speed is adjustable with the trimpot on

the APRM® board. Use a DPDT ON-OFF-ON
switch. In the Run mode, the external 5K speed
pot is used. In the Jog made P, is connecled to
S, and the Jog pot, located on the APRAM® | is
used for speed adjustment. |f Brake position is
not required, a DPOT switch (non-center OFF)
may be used. If, while in Forward or Jog position,

el
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KBPB Operating Instructions

a separate Brake function is required, S, may be
interrupted using a limit switch or relay. (For
remote reverse speed pot adjustment, see Wir-
ing Diagram C)

E. Isolated Input for S,, S;, S;. An isolator
board S1-3 is available as an accessory. It allows
the KBPB forward-brake-reverse function to be
aclivated by an analog signal. The SI-3 instalis
by removing the 4-pin connector on the APRM.
Install the 81-3 un the 4-pin header and plug the
mating connector into the S1-3.

The SI-3 is activated by applying an unalug
voltage of 5-10VDC 1o terminals S,, S, for for-
ward, or 8;, 5, for reverse. The KBPE with the

F. Tachometer feedback (DC tachs only). The Ioad rugulnbn unheoonlmlcanbmmp«md
1o 1% of set speed over a 50:1 speed range by use Since
is made for the tach input on the terminal block, thnlachpndlln connection Mhmm
i to the B or T terminal on the speed control module. NOTE: If control is used on a reversi ap-
plication, the tach wires must also be reversed so that positive (+) is always connected to
T. To set control for tachometer leedback:
(1) For tach feedback, cut jumper J1 on Printed Circuit Board.
{Note: On Model KBPB-225, J1 is an 82K resistor)
(2) Gonnect tach as follows
(@) T vonsN000 RPM Connect (+) lead to ‘_If_efmn:ﬂ ] g g
Connect (-) lead to Terminal |, or F- : i
(b) 50 volts/1000 RPM Connect (+] lead to Terminal 8" Heta1 SRt IR Come. b0 Sisinun
Connect (-} lead 1o Terminal I, or F-
Note: The tachomatar voltage inpul i based on 1,800 RPM mators. For motors other than 1,500 RPM, o for tachomate:

S1-3 option is suitable for igolation of the voltages otner than what i3 spacified, an oxtemnal tachometer resistor must be used. Install the resistor (Ry) in
voltage following input Model KBSI 240 Sognal Isolator should a!so be used. serias with positive (+) tachometer lead and the TV input on the control. The value of RT may be caiculated using
Tollcring fommi. AT = [1.26 x ¥ x S - 15900]
FD-B-AEY CONTROL USING PROCRAMMABLL CONTROLLER FWDBRE-REV AND Dum TR V7 = Tachometer voitage in voits 000 RPM
PL CONTACTS T L 1 1ec oo S = Base speed of motor in RPM
3-10v |+ swvl+ T T T $ 15t =7l Example: Suppose you have a 3800 RPM motor with a 20 voit1 000 RPM tachometer:
f};'gl Wep | = R = 125 x 20 x 3600 - 15900 ~ - 74820
"y F— ke 005@ 1he closest 12 wall resisior value,
il 53 mch is 75,000, theretors, Ay = 75000
T 1 — ~H
| — e p2 ey b ' -
‘—"*"“m: -2, o ]l SOnTROL e
3 e re-s |
TAGOMETER CONMETTION WITH ADDITION OF R, 17
G. Enable. Control can be made 10 start and stop electronically with Enable. This circuit is “make H. Overload Protection The KBAP-240D is a multipurpose DC Current Sensing Relay and Over-
to run” which s opposite of Inhibit=, load Protecior, It is specifically designed for use with DC molors and speed controls from 1/8-3
Stop time is adjustable with DECEL trimpot. To obtain 0 speed when Enable is open MIN speed HP The unit can be used with larger or smaller motors by utilizing the external method of con-
trimpot must be set 10 0 speed. Two-speed operation can be obtained by setting the MIN speed nection. KBAP-240D operates by sensing current in the armature circuit. When the preset level
to the desired level. i§ reached, an output relay Irips. An adjustable time delay (.2-15 secs.) is incorporated, which
ENABLE owi 10 R eliminates nuisance tripping. Manual or automalic reset is provided at the user’s oplion along
with an LED, which indicates when the preset current level has been reached. In addition, a Hys-
A 18resis Irimpot is provided which can be used 10 increase the differential between the pull-in and
drop-out points of the output relay. When an overload occurs, the KBAP-240D can be used to
ARM shut the system down, sound an alarm, or Initiate corrective action before damage occurs. The
P3IP2 Pl A- unit ¢an be operated on either 120 or 240 VAC line volage, and has five preset current 1rip points
(2.5/5/10/15/20), which can be further adjusted with a built-in trimpot. See page 20 for connection
NO L l diagram.
REVERSING APPLICATIONS. The KBAP set for Internal Sensing is suitable for unidirectional cur-
SK SPEED POT rent only. Therefore, reversing controllers utilizing relays or reversing modules cannot be con-
nected directly to the KBAPngnl these applications the KBAP must be connectad batween the
A SAFETY WARNING—PLEASE READ CAREFULLY speed control and reversing module. For external Sensing the KBAP can be connected directly
‘mmﬁwmumwan::mw:m electrician o electrical maintenance parsannel mnw 10 the reversing control. See Fig, for correct connection diagrams (used for KB Models KBPB
uct), which includes wiring, mounDing in praper enciosure, husing o Siher OvarcurrAst pratlection and grounding, and KBCC-R suffix). See page 20 for connection diagram.

can reduce the chance of electric snocks, fires of explosion in Ihis Product of Products used with this product, such
43 slectic motors, seiiches, coils, S0knoits and/or relays. Eye protecton must e worn when working with control
unger pawar. TNis ProOuCt IS CONSINUCIAA of MATBRAS (IASHcS, MELAIS, CAIDAN, SILCon, 1€ | which may be a poten-
tial hazard. Individual material salety data sheets (MSDS) are available upon request. Proper shielding. grounding
and filtaring of this Procuct can reduce the emission of 1ado requancy interferance (AFI) which may adverssly
alfect sensitive aleconic eguipment. If INformation is required on this Product, CONLICt Our KACiony. It i§ the respon-
sibility of the equipment manulacturer and individual installer 10 supply this sa’sty waming to the ultimate user of
this produet. (SW efiectve 3/28).

18 19

SECTION V. THOI.IBLESHOUI’ING GUIDE

The toliowing Trout Guide is intendad for use by & Gualifed technician. The Guide is designed 1o isolate com-
mnmiﬁunmmdmklﬂ andior motor. W should be used with the parts ksts and schematics containad in this manual.
Connections for Reversing Controllers SYMPTON POSSIBLE CAUSE CORRECTIVE ACTION
1 Mastor coes net run 1. AC vemage et brought to L1, L2 1 Comect winng o control.
2 Bownloe o armass se 2 Replace biown fuse wih oroperty
g, Josed conrol moase
s firagig Sl
. 3 Speed contiol kot st 12 0 3 Tum knob OW 1o start moor
. moeor 4 Chacs for detective moks:, worn.
Internal 5 Piug i Horsepower Resitor not Brushes, wic. Rephacs moke
- 5 instal proge: ok Phogrin
Sensing & orsecirwa: Mesdor
2 Motor hma. or runs at very low T Low veltage: 1. Check ine votage Bt conrol ang
A S5a8d [wiEn conirel wnch et & rewre o3 reguned.
Rgh numter) or motor viows conaiion: contrel in current
Sown TtaATBAy wher 08d & e Fadiuce icading: CL rimpet seing
aopes fnmect not sen ecmecty) may Fe o be incrmased
Ses Secton M
Pl Horsapomer Mles siar 2 Inatat precer 320 reasee
net carmect
Incoreet winiog Armsture #ng Comect wiring (armature hax
Shuet connectons interchanged Towet restance T hakd).
3 Ematie meter parkermance 1| Botactve Fos woen brushes ok 1 Hapar o
= i ) e s s:.'w! S i RAaeoe oues .
g - = T e © Rk vy o st
= - oL 381 propuarly
S Dataes centrss meauie % Rupisce mocus.
B o & Mot connues 1 rim wnen T Wi o e o v o T Rakd e g
- T comc Nk & o 0 O poson
[ 2. 17 com Hmpat sl 0 high 2. Lowst IR comp inmpot setong
5 Msaor Wil RSl s i Btner o 1. Incomect witing of Ry reverng 1. Corect wiring. Ses KBPA connec-
- W O FEVIFLe SRETON sagr Eon dagrama.
1 2 Dulecies APAM® 2 PBeplaca APAM®
£ Mo Brung acion in brake moce I Incomect wineg. i Correct wireg
2 Dutectiws brak resiscor 2 Replace resioc
3 Defecties APAM® 3 Replscs
7 Moter 108 in wrng cesetan % Armsse leacs revarzed T, Raconnect armature lesds. B
FIG. 5 INTERNAL CONNECTION DIAGRAM SECTION VI. (B) SPEED CONTROL MODULE SCHEMATIC
22 23
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Powermation

DIGITAL TACHOMETER SENSOR KITS

POWER/MATION
W238 N 1690 Rockwood Drive
Waukesha, W1 53188
Phone: (414)523-0600
800-242-2060
Fax: (414) 523-0611

SPECIFICATIONS

INPUT: 5-16VDC

OUTPUT: NPN, 20ma

TEMPERATURE: Minus 40°F to plus 225°F
OUTPUT CONNECTION: Three Wire

PULSES PER REVOLUTION (ppr): 1 *
WAVE FROM: Square Wave

ENVIRONMENT: Impervious to dust, oil & water
* 2,15 & 60 ppr models are available

ORDERING CHART

DIMENSIONS
MOTOR FRAME SIZE KIT MODEL NUMBER A B C D E
56C DTK-056 M1 9.375 | 5.875 |4.500|7.875| 5/8"
143TC, 145TC, 182C & 184C DTK-184 M1 9.375 | 5.875 |4.500|7.875| 5/8"
182TC, 184TC, 213C, 215C & 254C DTK-215 M1 12.312 | 7.250 |8.500| 10 [ 1-1/8"
213TC, 215TC, 254UC & 256UC DTK-254 M1 12.312 | 7.250 |8.500( 10 |[1-3/8"
254TC & 256TC DTK-256 M1 12.312 | 7.250 (8.500| 10 | 1-5/8"

NOTE: Kits consist of motor face ring, sensor, mounting bolts and sensing wheel.

[ 1 1 Sensing Disx
‘ [=— Conduil Box Detail |
.- | @1 1777 l_ 1
? (PFimuies 390 (e, S S s
1 Hole (4) 020 Gap (Typical) RS HOOKUP DIAGRAM
| Y J . Between Disk and Sensor [
' o T RED Yeo
i » £ | — Dridswes 5t 16 VI
Lr L N .
. .. #Ig;ﬁ ". | : [-_l.[_,lll-' i Sgomal Oharat
‘ .'| | 1 i F 1Ena Pl
{ A |
) 4
* i BLACK:  —ommeos
| Y- M ey et 2
15 1 /?;’ { k\“f e N0 o
L - | F : i ""'»‘_ D,
—n] FE0=— + 1

i

Senaing Disk R Mator Ring

NOTE: To interface sensor to controller, use a shielded triple (18-22 AWG) with bare drain wire, such as Belden 8772.
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Rotary Limit Switch

Rotary Limit
Switch

1080 N. Crooks Road Clawson, Ml 48017
TEL. (810) 438-0700  FAX (810) 435-8120

Contact positions shown are when
cams ARE NOT actuating levers.

4 A

FIG. #1
DESCRIPTION
This rotary limit switch is designed to control the limits of travel of
rotating reversing equipment.

The limit switch input shaft is connected to a worm gear. Adjustable
self lubricating nylon roller cams are concentrically mounted o the worm

INSTRUCTION SHEET 2006 2 CIRCUIT UNIT|

Nominal Tu
ms
Input Shaft ns of Input Shaft
to Com Ratio | Maximum Minlmum | Over Travel l To Reset
5:1 4 18 ] 16
1071 8-1/2 /4 /4 1/8
2001 7 12 2 174
30.1 26 v 3/a e
401 as 1 1 1/2
60:1 53 2 2 3/4
[ 3] 72 22 2-1/2 s
Al 3 3 -

RENEWAL PARTS

When ordering Renewal Parts give this form No. PF-046, ltem No.,
Description, Part No., Quantity, and the Complete Unit Number stamped
on the label. Reference FIG. #1 and FIG, #2 above,

&}?;g“:ﬁf&m_m jaciusts e pyacisionSiol seliches by ITEM DESCRIPTION PART NUMBER QTY.[
INSTALLATION g == 1 | Case and Shaft assembly ....... 1
This limit switch may be mounted in any convenient position. When 5:1 Ratio PSD-0091300-DN
installed this limit switch will provide long life with a minimum amount of 10:1 Ratig . PSD-0091400-DN
service maintenance, 20:1 Ratio .. PSD-0091500-DN | .....
The following recommendations will prove helpful. :g;: g:::g N gggggg :?33_3:
- 1-Install the limit switch-so that the shaft load will not exceed (5) five 60:1 Ratio .. PSD-0091800-DN | ...
pounds. 80:1 Ratio .. ,. PSD-0091900-DN
2- Aflexible coupling is recommended for all installation other than 120:1 Ralio ....ooevveereerenrererioe PSD-0092000-DN
gear drive application.
3 - Coupling should be employed in a manner that results in a minimum 2 | Cam block & Worm Gear — 2 L
of thrust loading on the shaft, If switches are mounted with the shatt 5:1 Ratio ... PSD-0090500-DN
up of down, some additional thrust loading resulting from the weight 10:1 Ratio ... PSD-0090600-DN
of the shaft plus a very light coupling is permissible. 20:1 Ratio ... PSD-0090700-DN
4 - Whenever possible, a separate support bearing for the drive sprocket 30:1 Ratio ... PSD-0090800-DN
should be used. 40:1 Ratio ... PSD-0090900-DN
§ - Permissible speed of the input shaft 2000 R.P.M. 60:1 Ratio PSD-0091000-DN | .....
80:1 Ratio ... PSD-0091100-DN | .....
LUBRICATION 120:1 Ratio .. PSD-0091200-DN | ...
- This limit switch was |ubricated at the factory and should not require 3 | Shim Cam Block { 080 THK) PS$-0003300-A 1
{ubrication for the life of the switch. 4 | Shim Cam Block (020 THK).. PS-0000800-A 1
' 5 | Shim Cam Block (.016 THK).. PS-0003200-A 2
ADJUSTMENT 6 | Limit Switch Standard S.P.D.T. | 1950-1-AB-DO | 2
Refer to figure 1. The electrical switch units "G" and *H" are shown with Optional D.P.D.T, 1950-4-A-B-DO
the contact positions assumed when the cams are not actualing the switch Optional S.M.5.8. [ 1950-1408 | ...
units. 7 | Adjusting Bracket Assembly .. PSD-0024600-8 1
When the cam rotates and aduate;'um switch, the *B* (closed) contact 8 | Gearand Roller Assembly ...... PSD-00904-00-A 2
opens and the "A” (open) contact closes. Each precision switch has {1) one 9 | Spring, Compression ... PM-0018000-A 2
independert adjustable cam, 10 | Lever Assembly ........ PSD-0024400-A 2
. 11| Cover ..evnns PC-0069100-A 1
TO ADJUST SWITCH "G* TO ADJUST SWITCH "H" WARNING: 12 | Cover Gasket ....... PS-0000800-A 1
1, Loosen Red Sel Screw 1. Loosen Blue Sel Screw LOGSEN CAM SET SCREW BEFORE 13 | Spacer Center Post ................ M-0073000-A 1
2. Tum "C*to Trip *G" 2. Tum "D* to Trip *H* AOSTIG OR DAMAGE GF CAMS 14 | Woodruff Key (#404) .....ccc. 04-564019-DN 1
3. Tighten Red Sel Screw 3. Tighten Blue Sel Screw WILOCOR ]
) FORM PF.046
REV. "A" 10/94
OCT. 1980
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EASI 4.5m Antenna Installation Kit

EASI 4.5 Meter Antenna Installation Kit

1 Introduction

This document describes an installation kit that is used in conjunction with the RC2K90INT-2E interface
box which allows an RC2000 antenna controller to operate an EASi 4.5m meter antenna. Efficient
Antenna Systems inc. (EASI) may be contacted at WWW.EASIiSat.COM . The EASi antenna uses 1 %2 HP
90 VDC motors, so the larger version of the interface box is used. The heater option is normally included
in this version. The following issues are addressed in this paper:

e The AC power requirements of the interface box.

e Recommended types of cable that may be used to connect the RC2000 antenna controller to the
interface box.

e A controller - interface box - antenna wiring diagram.
e RC2000EASI software configuration parameters.
e A conduit/wiring schedule.

e A Bill of Materials.

2 AC Power

The interface box is housed in a NEMA 4 weatherproof enclosure. In the Standard configuration, 120 Volt
AC power must be provided at the antenna pad. All ungrounded AC line supply conductors must be fused
or protected with circuit breakers, do not fuse neutral or grounded conductors. A 25 or 30 amp circuit
breaker is sufficient. In addition, an AC emergency disconnect conforming to the NEC (National Electric
Code) and other applicable electrical codes must be provided at the antenna and be readily accessible to
personnel in the vicinity of the antenna.

The AC line input of the interface box will be pre-wired with 10 feet of 12/3 cable. The interface box has a
straight 1/2” conduit fitting appropriate for flexible steel reinforced liquid tight conduit of which 8 feet is
supplied. The user should make provisions to accept this type of conduit on the electrical box which
houses the emergency disconnect. Alternatively, the user can replace the liquid tight conduit fitting with a
different type of conduit fitting. The interface box is punched with a 7/8” diameter hole for the liquid tight
conduit fitting.

3 Antenna Controller to Interface Box Interconnect Cable

The user must supply the cable to connect the RC2000 to the interface box. On the interface box there is a
CN-GY-RB-3704 RACO 1 inch cable compression fitting reserved for mechanically connecting the
interconnect cable to the interface box. The conduit fitting has a 0.85” to 1.00” diameter opening which
the interconnect cable must pass through to enter the interface. Make sure that the interconnect cable(s)
selected will fit through the opening. Alternatively, the user can replace the liquid tight cable fitting with a
different type of conduit fitting. The interface box is punched with a 1.37” diameter hole for the cable
fitting. This hole is appropriate for 1 inch conduit.

The cable must have 2 pairs of 20 AWG (or heavier) conductors to carry the motor control signals
(forward - stop - reverse). Shielded conductors are not necessary for these signals but if shielded
conductors are available the shield can be used. For shielded motor control conductors, follow the rules
given below for the shielded sensor cables. In addition to the motor control signals a pair of individually
shielded triples with drain wires are necessary for the sensor connections.

Please note the following concerning the interconnect cable and sensor connections ...
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EASI 4.5m Antenna Installation Kit

e Always use shielded cables for the sensors.
e The shield drain wire should only be connected at the RC2000.
e If the cable is spliced, be sure to splice the drain wire.

e Don’tallow the shield or drain wire to come in contact with ground anywhere. If the cable insulation
is cut at a splice put a piece of heat shrink over the frayed shield to keep it from coming in contact with
ground.

e When splicing the sensor cables please refer to figure 7 in the RC2K90INT manual.

Belden 1083A cable has been successfully used to interconnect the RC2000 to the RC2K90INT-1 interface
box. This cable consists of 4 individually shielded triples (or triads). The conductor size is 20 AWG and
the shields are equipped with a drain wire. A similar product is available from Olympic Wire and Cable
Corp. (part number 9883).

It also possible to use a pair of satellite TVRO *actuator cables’ to connect the RC2000 to the interface
box. Actuator cable typically consists of a pair 16 AWG unshielded conductors and a shielded 22 AWG
triple with drain wire. This cable is inexpensive and is available from Research Concepts, Inc. and EASI.

The RC2000 to interface box interconnect cable carries DC voltages of 40 volts or less. In the US a direct
burial type cable may be used.

4 Making the Connections

The installation kit includes steel reinforced liquid tight flexible conduit and cabling for connection of the
interface box to the antenna motors, sensors, limit switches and AC power. There are five straight conduit

fittings, one cable-compression fitting, and two multi-cable clamp fittings on the bottom of the interface
box. From the left, these fittings are used for: AC power, the RC2000 interconnect cable, the elevation
motor conduit run, the azimuth motor conduit run, the azimuth sensor conduit run, and the elevation sensor

conduit run.

There are six conduit runs that are used to connect the interface box to the antenna. The following table
describes the conduit fitting types, conduit lengths, and cable types and lengths

Description of
Conduit Run

Conduit Run
Starting Point and
Conduit Fitting

Type

Conduit Length
and Type

Cable
Type/Length

Conduit Run
Termination
Point and Fitting

Type

Azimuth Motor

Interface Box, CN-

CDT-M-0 5 LQT

W-16AWG-Black,

Azimuth Motor,

GY-4Q50 Straight 132 Inches White, Green CN-GY-4Q50
Fitting 156 Inches Straight Fitting
Elevation Motor  Interface Box, CN- CDT-M-0 5LQT W-16AWG-Black, Azimuth Motor,
GY-4Q50 Straight 108 Inches White, Green CN-GY-4Q950
Fitting 180 Inches 90 Degree Fitting

Azimuth Sensor

Interface Box, CN-

CDT-M-0_5LQT

W-16AWG-Black,

Azimuth Sensor,

GY-4Q50 Straight 108 Inches White, CBL-3_20- CN-GY-4Q950
Fitting SHLD 132 Inches 90 Degree Fitting
Azimuth Limit Azimuth Sensor, 90 CDT-P-0 5LQT  The Continuation Azimuth LimitSW,
Switch Degree Fitting 24 Inches of W-16AWG- CN-GY-4Q950
Black, White, Straight Fitting.
Green Note: A 1/2” to %"
Described in the Conduit Bushing is
Previous Entry. Required at the
Limit Switch
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Description of
Conduit Run

Conduit Run
Starting Point and
Conduit Fitting

Type

Conduit Length
and Type

Cable
Type/Length

Conduit Run
Termination
Point and Fitting

Type

Elevation Sensor

Interface Box, CN-
GY-4Q50 Straight
Fitting

CDT-M-0 5LQT
180 Inches

CBL-2_18-SJO
W-16AWG, Black,
White 144 Inches

Azimuth Sensor,
CN-GY-4Q950
90 Degree Fitting

Elevation Limit
Switch

Elevation Sensor,
Straight Fitting

CDT-M-0 5LQT
24 Inches

The Continuation
of CBL-2_18-SJO
Described in the
Previous Entry.

Azimuth LimitSW,
CN-GY-4Q950
Straight Fitting.
Note: A 1/2” to %"
Conduit Bushing is
Required at the
Limit Switch

The antenna will be shipped with five flexible conduit runs (with wire pulled through the conduit) to the
AC Disconnect, elevation motor, elevation sensor, azimuth sensor, and azimuth motor attached to the
interface box. The installer will have to attach these conduit runs to the elevation motor, elevation sensor,
azimuth sensor, and azimuth motor. The two other conduit runs (elevation sensor to elevation limit switch
conduit run and the azimuth sensor to the azimuth limit switch conduit run) will be included with the
interface box but not attached to anything - the installer will have to place these. The Teflon tape included
with the installation kit can be used on any conduit fitting which cannot accept a sealing gasket or O ring
(such as the 1/2” to 3/4” bushing used on the limit switches).

Once the conduit has been attached the wiring connections can be made.
The installer must make the following connections (please refer to figures E1, E2 and E3).

1. The RC2000 to Interface Box Interconnect cable must be installed. Make the connections at the
RC2000. Refer to Chapter 3 in the RC2000 manual for more information on the connection at the
RC2000.

2. The motor control signals on the RC2000 to Interface Box interconnect cable must be attached to the
AZ1 CTL,AZ2 _CTL,EL1_CTL, and EL2_CTL terminals on the circuit board in the interface box.

3. The sensor cables in the RC2000 to Interface Box interconnect cable will have to be spliced to the
CBL-3_20-SHLD in the interface box. Please reread section 3 of this manual and refer to figure 7 in
the RC2K90INT-1 interface box manual before making the splice. Use the appropriate terminal block
points to make the splice. Proper connection of the sensors is critical to the operation of the antenna
controller.

4. Connect the sensor cables to the sensors (refer to figure E1 and E2). At the sensors, cut off the drain
wire and place a piece of heat shrink tubing over the sensor cable where the insulation is cut so that the
shield does not come in contact with the sensor housing. Use the 3M Scotchlok connectors to make
the connections.

5. At the azimuth and elevation motor terminal boxes, connect the 16/3 cables to the motor lead wires
(refer to figure E1 and E2). Use the butt type crimp connectors to make the connections. The motor
input leads are labeled Al and A2. The green wire is the motor ground wire.

6. At the azimuth and elevation limit switches connect the 16/2 cables to the limit switches (refer to
figure E3). The diodes and the jumper should be installed. Use the spaded terminals for these
connections.
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Figure E1
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EASI 4.5m Antenna Installation Kit

When all this has been completed connect the interface box to AC power. Please refer to section 2 for
information concerning the AC hookup.

5 RC2000 Software Configuration

The RC2000 stores certain parameters and configuration data in non-volatile memory. These parameters
are viewed and modified via the controller’s CONFIG mode and are referred to as CONFIG mode items.
Some CONFIG mode items contain information which optimize the controller’s auto move algorithms to
the electromechanical drive system employed by the antenna. Other CONFIG mode items signal the
controller as to what type of equipment the RC2000 is interfaced with. The values assigned to the
following CONFIG mode items are appropriate for the EASI 4.5 meter. For more information on the
purpose of these CONFIG mode items please consult the RC2000 antenna controller manual.

CONFIG Mode Item

Required Value for
Operation with the
EASI 4.5 m antenna

Comments

AutoPol Enable 0 - DISABLE AutoPol disabled.

Simultaneous Az/El 1-ENABLE The RC2K90INT-2E supports simultaneous azimuth

Enable and elevation movement.

Az Slow Speed 254 A slow speed value of 254 disables the RC2000’s pulse

E Siow Srand width modulation based slow speed system. Failure to

oW Spee properly configure this CONFIG mode item can result
in damage to the interface box.

Rotating Feed Present 1-YES When this CONFIG mode item is set to one, the
controller assumes that a 3 wire servo type polarization
control device is not present and the former polarotor
output become the FAST/SLOW speed control. The
RC2K90INT-2E system assumes the use of a 24VDC-
type rotating feed with potentiometer position
feedback. The RC2000 must have the RC2KPOL
option installed.

Az Drive Options 1-ENABLE When this CONFIG mode item is enabled the user has

Enable access to the Az/El Fast Slow Threshold, ‘Auto Retry

El Drive Ontions Enabl Attempts, ‘Fast and Slow Deadband, Azim and Elev

five Lptions Enable Coast Thresholds, and Azim and Elev Max Position
Error CONFIG Mode items.
Az Auto Retry Attempts 2 The controller will make this number of attempts to get

El Auto Retry Attempts

within ‘Max Position Error counts of a target position.

Az Fast Deadband

El Fast Deadband

2000 milliseconds

The controller will allow this number of milli-Seconds
for the antenna to coast to a stop. If RUNAWAY
errors occur the value of this parameter can be set to
this number plus 1 to disable the accumulation of
counts when the antenna is not commanded to move or
is not coasting to a stop. This will disable the
RUNAWAY error.
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EASI 4.5m Antenna Installation Kit

CONFIG Mode Item

Required Value for
Operation with the
EASI 4.5 m antenna

Comments

Az Slow Deadband

El Slow Deadband

1000 milliseconds

The controller will allow this number of milli-Seconds
for the antenna to coast to a stop. For Inclined-orbit
tracking operations, the last two digits (nnMM) tell the
controller to not schedule a peakup when Step
Tracking within MMO seconds of a time corresponding
to a Program Track table entry. This prevents ‘holes’
from occurring in the program track table. See the
troubleshooting section of the RC2000 manual for
more information.

Az Coast Threshold

2 position counts

El Coast Threshold

4 position counts

When moving towards a target position in either
azimuth or elevation, the controller will turn off the
motors when the position reaches a point; this is the
number of counts away from the target position. The
idea is that the antenna will coast into position.

Az Max Position Error

2 position counts

El Max Position Error

3 position counts

This parameter is used when the controller is
attempting to automatically move the antenna in
azimuth or elevation to a target position. If (after a
move) the resting position of the antenna is greater than
8 counts from the target position the controller will
initiate another auto move to attempt to hit the target
position if the number of retry attempts initiated so far
is not greater than that specified by the Az/El Auto
Move Retry Attempts CONFIG mode item.

Az Fast/Slow Threshold

El Fast/Slow Threshold

80 position counts

These CONFIG mode items are used to set the number
of counts before a target position is reached that the
controller switches the speed of the drive from fast to
slow. There is a separate value for each axis.

Antenna Size

450 cm

Appropriate for RC2000C only

Az Constant

X counts per radian

This is the approximate number of position counts per
radian of antenna azimuth movement.

El Constant

X counts per radian

This is the approximate number of position counts per
radian of antenna elevation movement.

Max Track Error

X tenths of a dB

Appropriate for RC2000C only

Search Enable

1-ENABLE

Appropriate for RC2000C only. For transmit
applications the search feature should be disabled.
Please see the description of TRACK mode in the
RC2000 manual for more information.
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6 Bill Of Materials

Installation Kit

EASI 4.5m Antenna Installation Kit

Quan  Model/Description Manufacturer Comments (Ref Designators)

4 LA11-50 Electri-Flex 1/2” Liquid Tight Steel Core Flexible Conduit

2 GY-4Q-50 0z/Gedney 1/2” Straight Conduit Connector

5 GY-4Q-950 0z/Gedney 1/2” 90 Degree Conduit Connector

1 GY-4Q-450 0z/Gedney 1/2” 45 Degree Conduit Connector

2 KKR-21 Killark 3/4” to 1/2” Conduit Bushing

2 CN-6A-50 COUPL 1/2" Galvanized Rigid Coupling

2 CN-6A-50 XCLS 1/2" X - Close Galvanized Nipple

6 Butt Connector Crimp Type, Insulated, 16-14 AWG for Motor
Connections

16 Spade Terminal Crimp Type, Insulated, 22-16 AWG for Limit
Switch Connections

14 UR Connector 3M Red Scotchlock with dielectric grease

16” FIT-221-3/64 Alpha 3/64” heat shrink - Covers Drain Wire at
Sensor Cable Splice

8” FIT-221-1/4 Alpha 1/4” heat shrink - Covers the Break in the
Insulation at the Sensor Cable (Belden 8772)
Splice

6” FIT-221-3/8 Alpha 3/8” heat shrink - Covers the Break in the
Insulation at the Sensor Cable (user supplied)
Splice

8 4” cable tie Tie for Sensor Cable Splice

10 6” cable tie Tie for General Use Inside Interface Box

10 8” cable tie Tie Used to Join Azim/Elev Motor and
Sensor/Limit Conduits (Weather Proof and
Ultraviolet Resistant)

12 9772 Dell City Wire Adhesive Cable Tie Point

Co.
2 GI752 General High Current Steering Diode for Limit
Instrument Switches

2 2 1/2” Jumpers, 16 AWG For Use in Limit Switches

1 Tube of RTV Sealer Used for Misc. Sealing

1 9850 KB Electronics, 0.006 ohm Plug-In Horsepower Resistor for

Inc.

KBPB-125 Motor Drive Module. This
appropriate for use with 1 1/2 HP 1750 RPM
90 volt DC motors used.
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Antenna Interface Unit

EASI 4.5m Antenna Installation Kit

Quan  Model/Description Manufacturer Comments (Ref Designators)
1 M-N4 20 20 8 Hammond Nema 4 Enclosure 20X20X8 w/Plate
2 FB-KBPB-125A KB Electronics KBPB 115V
2 HT-KBPB-9861 KB Electronics KBPB 1 1/2 HP Heatsink
1 2K90INT W/D_S RCI Dual speed relay circuit board
1 SW-PANIC-22 5 Switches Plus Emergency stop switch w/Legend
47 CDT-M-0 5LQT Western Extralite  1/2 Liquid Tight Steel Core Flexible Conduit
5 CN-GY_5Q50 0z/Gedney 1/2" Straight Conduit Connector
1 CN-GY-RB-3704 Western Extralite 1" .85-1.0 Cord Connector
1 LQT-3224 Sealcon Liquid Tight 1/2" NPT Connector w/nut & seal
1 LQT-1 NPT Sealcon Liquid Tight 1" NPT Connector w/nut & seal
1 LQT-1 5 NPT Sealcon Liquid Tight 1 1/2" NPT Connector w/nut & seal
W-10G-BLACK Western Extralite 10 AWG for AC Entry
W-10G-WHITE Western Extralite 10 AWG for AC Entry
W-10G-BLACK Western Extralite 10 AWG for AC Entry
W-16G-GREEN Western Extralite 16 AWG for Motors and Limit Switches
W-16G-BLACK Western Extralite 16 AWG for Motors and Limit Switches
W-16G-WHITE Western Extralite 16 AWG for Motors and Limit Switches
23 CBL-3_20 SHLD Belden 3 conductor shielded cable with drain 20 AWG
(8772)
16 CN-TS6_12WP Allied 16 Position Euro Strip
1 CN-RC90INTWH American Cable ~ Wire Harness Custom Made
4 FH-354901-GY Newark Spare fuse holders-single position
2 F-12A-SB-C Digi-Key Spare fuses armature
2 F-25A-FB-C Digi-Key Spare fuses line
1 HTR-100W-115V Barr-Thorpe Electric heater fan-forced 100W
1 FH-354902-GY Newark Spare fuse holder-double position
2 F-2A-FB-G Digi-Key Heater fuse, w/spare
Heatshrink RCI Various lengths and diameters
Cable Ties/Holddowns RCI Various lengths and quantities
Laminated Schematic RCI 2K90INT CB and Wiring Diagram
Hardware RCI Various threads and lengths
Serial Number Labels RCI S/N and Motor Designator Labels
2 RY-PRD7AY0-120 Tyco Electronics  Power Relay

Research Concepts, Inc. « 9501 Dice Lane ¢ Lenexa, Kansas * 66215 « USA

72

www.researchconcepts.com




EASI 4.5m Antenna Installation Kit

7 Installation Checklist

Before the installation, the following items should be addressed....

1.

Fused AC power with a local disconnect must be present at the antenna pad. The installation should
conform to the NEC (National Electric Code) or any other applicable codes. Please refer to section 2 -
AC Power. The user is responsible for getting the AC power to the interface box - make provisions
for any conduit or fittings which may be needed.

The installer must obtain and route the RC2000 to interface box interconnect cable. The RC2000 is
designed for rack mounting indoors and can be powered by either 110 or 220/240 VAC. Please refer
to section 3 for the specification of the interface cable. The user is responsible for any conduit or
fittings required to route the interface cable to the interface box.

The RC2000C Az/El Inclined Orbit Satellite Tracking Antenna Controller requires an analog voltage

input which is proportional to the satellite signal strength. The range of the AGC input voltage is 0 to
10 volts. The RC2000 can accept two channels of AGC signal strength information and has gain and
offset pots for each channel. This allows the RC2000 to work with any analog voltage which swings

over any part of the 0 to 10 volt input range. The controller can be configured via software to accept

negative polarity AGC inputs (i.e. a strong received signal corresponds to a smaller analog voltage).

Tools and Materials Required For Installation
Wiring Tools: wire cutters, wire stripper, crimp connector crimp tool.
Heat gun or a lighter for use with heat shrink tubing.

Hack saw for cutting liquid tight steel reinforced conduit.

A fine straight bladed screwdriver for use with the AGC GAIN and OFFSET pots and the screw
terminals on the circuit board in the interface box (tip 0.1” inch wide x .03” thick). A jewelers screw
driver set may include these sizes.

Phillips and straight bladed screwdrivers for gaining access to the interface box , the terminal boxes on
the sensors, limit switches, and motors.

A 12” Crescent wrench for working with the conduit fittings.

Channel Lock pliers for working with conduit fittings. A regular set of pliers for use with the 3M
Scotchlok connectors.

9 Attachments
Pulse Sensor Data Sheet (Dart CF-H1 or Powermation DTK-056M1

Limit Switch Data Sheet (Elevation Limit Switch - Gemco 2006-402L60C, Azimuth Limit Switch - 2006-
402L30C)

A Note

Thank you for your support of our products. We appreciate your comments. If you find errors or
omissions in this manual or any deficiencies in our products please contact us.
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Website: www.researchconcepts.com

73



	1. Introduction
	RC2K90INT-1 and RC2K90INT-2 Interface Boxes
	RC2KINT Interface Box
	Polarization Control
	Dual-Speed Antenna Azimuth and Elevation Movement

	2. Theory of Operation
	2.1 Controlling the Motors
	Figure 1
	Note that the scheme shown in Figure 1 does not support slow speed movement.  RC2000 antenna controllers normally vary motor speed by rapidly switching the 36 volt antenna drive signals off and on - which gives an average voltage of less than 36 volt...

	2.2 Position Sensor Interface
	Figure 2

	2.3 Polarization Control

	3. Circuit Description
	MINARIK DC Motor Drive Module
	Figure 3

	2K90INT-2 Circuit Board
	Figure 4
	Figure 5
	Figure 6


	4.0 Heater Option
	5. Installation / Setup
	5.1 Mechanical Installation
	5.2 Electrical Installation
	5.2.1 Connecting to the AC Mains
	5.2.2 Connections to the RC2000
	Figure 7

	5.2.3 Antenna Motor and Limit Switch Connections

	5.3  RC2000  CONFIGURATION
	5.3.1 Required CONFIG Mode Settings
	5.3.2 Optional CONFIG Mode Settings

	5.4  Interface Box Adjustments
	5.4.1 Speed Control
	5.4.2 IR Compensation
	5.4.3 Fusing


	Appendices and Attachments
	Bill of Materials
	Minarik RG60U User’s Manual
	Power PCB Relay
	KBPB Operating Instructions
	POWER/MATION
	GEMCO Rotary Limit Switch
	Eurostrips
	Electric Heater

	EASi 4.5 Meter Antenna Installation Kit
	1  Introduction
	2  AC Power
	3  Antenna Controller to Interface Box Interconnect Cable
	4  Making the Connections
	Figure E1
	Figure E2
	Figure E3

	5  RC2000 Software Configuration
	6  Bill Of Materials
	Installation Kit
	Antenna Interface Unit

	7  Installation Checklist
	8  Tools and Materials Required For Installation
	9  Attachments
	A Note



