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1. Introduction 
This document describes an installation kit which allows an RC2000X ACU (antenna control unit) to interface with 
a Prodelin 3.8 meter antenna (Model 1381). 

Here are the characteristics of the Prodelin 3.8m antenna motorization package … 

• 90 VDC azimuth and elevation motors, ¾ horsepower. 

• Position sense via a hall effect incremental pulse encoder on the motor mounting flange.  The pulse 
encoder produces one pulse per revolution of the motor shaft. 

• The az/el axis are equipped with Gemco rotary input limit switches. 

• The Prodelin 3.8 meter antenna polarization axis is not motorized. 

The interface kit consists of the following … 

• An RC2K90INT-1 Interface box housed in a 12” x 12” x 6” NEMA enclosure that houses a 90 VDC motor 
drive, a circuit board, and an optional heater. 

• Conduit and cabling to connect the RC2K90INT-1 to the antenna azimuth and elevation motors, position 
sensors, and limit switches. 

Here are the features of the RC2000X ACU relevant to the Prodelin 3.8 meter motorization system … 

• Support for inclined orbit tracking via step track and memory track algorithms.  

• The ACU keeps track of antenna position via position counts, each motor rotation produces two position 
counts. 

• The ACU maintains logical az/el limits.  The hardware limit switches are routed to the interface box where 
they inhibit motion of the drive. 

 

2. Installation 
The actuators are shipped with the motors, sensors, limit switches, and interconnect cables attached.  
Connections have to be made to the ACU and actuator assemblies.  Take special care when connecting the 
sensor interface cables to the ACU and the interface box.  A shielded 3 wire cable, 22 AWG or larger, with a bare 
drain wire is required for the sensor connection.  Be sure to connect the drain wire as shown at the ACU and at 
the interface box terminal strip.  Don’t allow the bare drain wire or cable shielding material to come in contact with 
earth grounded objects. 

Refer to Figure 1, ‘Prodelin 3.8 Meter Dual Axis Tracking Antenna ACU/Outdoor Unit Interconnect Diagram’ for 
connection details.  Figure 2 shows the conduit connections on the interface box.  Figure 3 details the   Limit Switch   
connections.
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Figure 1 – System Interconnect Diagram
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Figure 2 – Interface Box Conduit Connections 

 

 
Figure 3 – AZ/EL Limit Switch and Diode Wiring   
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3. System Setup and Testing 
3.1 ACU Configuration Items 
Configure the ACU configuration items as described in the following table. 

CONFIG Item Factory Values Nov 2022 

Simultaneous AZ/EL Enable  

Azim Slow Speed 
Elev Slow Speed 

254 
254 

Pol Control Equipment Code 0 

AZ/EL/POL Drive Options 1 

AZ/EL Fast Deadband 1244 

AZ/EL Slow Deadband 1244 

AZ/EL Auto Retry Attempts 3 

Azim Coast Threshold 6 

Azim Max Position Error 1 

Elev Coast Threshold 6 

Elev Max Position Error 1 

Azim Constant 1986 

Elev Constant 11574 

Max Track Error: 5 

Ant Size 380 
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3.2 System Checkout 
After the electrical connections have been made verify the operation of the antenna.  When the controller is in 
LIMITS mode the user can manually jog the antenna in azimuth and elevation.  See the ACU manual for 
information on how to enter LIMITS mode. 

In LIMITS mode, if the AZ CCW key is depressed the antenna should move counter-clockwise in azimuth as seen 
by an observer located above the antenna.  Similarly, if the AZ CW key is depressed the antenna should move in 
a clockwise direction.  Elevation up and down movement is self explanatory. 

The installer should also verify that the antenna limit switches function properly for each direction of movement 
about both the azimuth and elevation axis.  For example, to verify the operation of the azimuth counter-clockwise 
limit, motor the antenna counter-clockwise until the limit is reached.  Once the limit is reached check to make sure 
that the antenna can be motored clockwise in azimuth out of the limit. 

In LIMITS mode, as the antenna is moved about a given axis the position count associated with that axis should 
change unless the displayed position has reached 0 or 65535.   As the antenna moves counter-clockwise in 
azimuth or down in elevation the antenna position count will decrease until 0 is reached.  As the antenna moves 
clockwise in azimuth or up in elevation the position count will increase up to a maximum value of 65535 - the 
display will not wrap back to 0 when 65535 is reached. 

To verify the integrity of the pulse sensors and cabling, it is recommended that the installer perform the following 
check.   

First, use SETUP mode to program a pair of satellites into the ACU’s non volatile memory.    Peakup carefully on 
each satellite.  Choose the satellites to maximize the amount of elevation separation between the satellites.  Note 
the az/el position of each satellite. 

Use AUTO mode to repeatedly reposition the antenna from the first satellite to the second satellite and vice versa.  
The antenna should move to the position count values associated with each satellite.  If the antenna does not 
move to the correct position values, review the section of the ACU manual titled Azimuth and Elevation Drive 
Options, some of the CONFIG mode items may need to be adjusted.   

After each movement, use manual mode verify that the antenna did indeed land on the az/el position where the 
received power is a maximum.  If the antenna az/el position sensors are installed and cabled properly the az/el 
position of peak received power will not change over repeated automatic moves from one satellite to the next. 

If the peak az/el position appears to migrate this is an indication that the sensor cable shielding needs to be 
checked, the magnet wheel is not installed properly, or the gap between the magnet wheel and sensor pickup is 
not correct.  Sensor cabling issues are usually the culprit. 
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4. Theory of Operation 
The antenna az/el motors are 90 VDC.  The interface box employs a single KBPB SCR type DC motor drive 
module.  Units designed for operation from from 220 VAC employ a KBPB-225 module.  Units designed for 115 
VAC operation employ a KBPB-125 motor drive module.  The motor drive modules are controlled via relays on 
the circuit board in the interface box.  The relays on the circuit board are activated via +/- 36 VDC outputs from 
the ACU.  A latching relay on the circuit board routes the output of the motor drive module to either the azimuth or 
elevation motor depending on which ACU motor control outputs are active.  Simultaneous az/el motion is not 
supported by the interface box.  The antenna limit switches inhibit operation of the relays that activate the motor 
drives.  The limit switches are configured such that an antenna that has been driven into a limit can be driven in 
the opposite direction out of the limit. 

A schematic of the Interface Box is included (Figure 4). 

4.1 ACU Motor Drive Outputs 
The RC2000 motor drive outputs are available on connector J2.  The azimuth motor outputs are labeled AZ1 and 
AZ2.  The elevation motor outputs are EL1 and EL2.  The output voltage is nominally 36 VDC.  The polarity of the 
output voltage determines the direction of antenna movement. 

For the azimuth axis, azimuth CCW movement (as seen from an observer above the antenna) corresponds to a 
higher voltage on the AZ1 output relative to the AZ2 output.  To put it another way, for azimuth CCW movement 
current flow is from AZ1 to AZ2.  For azimuth CW movement, current flow is from AZ2 to AZ1. 

For the elevation axis, elevation down motion corresponds to current flow out EL1 into EL2.  Elevation up motion 
corresponds to current flow out EL2 into EL1. 

The ACU is capable of producing a pulse width modulated (PWM) output when either azimuth or elevation slow 
speed operation is commanded to occur.  To disable PWM output, set the Azim Slow Speed Code and Elev Slow 
Speed Code CONFIG items to 254. 

The ACU does support simultaneous azimuth and elevation motor operation.  To disable simultaneous azimuth 
and elevation movement, set the Simultaneous Az/El Enable CONFIG mode item to 0. 

4.2 Antenna Limit Switches and Interface Box Printed Circuit Board 
There is a limit switch associated with each axis/direction.  The limit switches are shown in Figure 1.  The limit 
switches open when the associated limit is reached and each limit switch has a diode in parallel with the switch 
contacts.   

The direction of current flow thru the limit switches is associated with direction of movement that will occur if that 
limit switch is closed.  Take the azimuth axis for example.  In Figure 1 the direction of current flow associated with 
AZ CCW movement is shown.  The AZ CW limit switch parallel diode allows AZ CCW current to flow around an 
open AZ CW limit switch.  In this way the ACU can move AZ CCW away from the AZ CW limit. 

The printed circuit board in the interface box performs two functions: 

• Translates motor drive outputs from the ACU into control signals for the motor control module. 

• Provides an interface to the limit switches. 

• Routes the output of the motor drive module to the azimuth or elevation motor. 

A schematic of the printed circuit board (PCB) is included as Figure 5.  Not all relays shown in the schematic are 
present on the PCB.  The relays present are noted on the schematic.   

The motor drive module is controlled via contact closures provided by relays.  There is a single contact closure 
associated with motion about each each axis/direction.  These contact closures are provided by relays K2, K3, 
K5, and K6 (for control of AZ CCW, AZ CW, EL DOWN, and EL UP , respectively.  Routing of the motor drive 
output to the az and el axis is accomplished by latching relay K4. 

For azimuth CCW motion, the current flows out of the ACU AZ1 output into the PCB AZ1_CTL input.  From the 
AZ1_CTL1 input current is routed out of the AZLIM1 PCB terminal to the azimuth limit switches and back to the 
PCB via the AZLIM2 terminal.  If current flows in the AZ CCW direction, diode D2 will conduct and relay K2 is 
energized.  When relay K2 activates the J9-1 (S1_KBPB1) and J9-2 (S2_KBPB1) terminals are shorted together. 
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For azimuth CW motion, the current flow in the azimuth limit switch circuit is reversed, diode D3 conducts, and 
relay K3 is energized.  When relay K3 activates the J9-3 (S3_KBPB1) and J9-2 (S2_KBPB1) terminals are 
shorted together.   J9 it the interface to the motor drive.  When J9-2 is shorted to J9-1, the motor drive is 
activated.  When J9-2 is shorted to the J9-3, the motor drive is activated with the opposite polarity. 

Control of the elevation axis occurs in an analogous manner.  The elevation motor control outputs are on 
terminals J9-4, J9-5, and J9-6. 

A ‘double pole - double throw’ latching relay (K4) routes the motor drive’s output to either the azimuth or elevation 
axis.  The latching relay has two coils.  Only one coil is energized at a time.  One coil is energized to connect the 
motor drive to the azimuth axis, the other coil is energized to the motor drive to the elevation axis.  If a given coil 
is energized to drive the relay to a given state, the relay will remain in that state until the other relay coil is  
energized to drive the relay to the opposite state. 

To configure the latching relay to route motor drive current to the azimuth motor, the relay coil associated with 
terminals K4-A and K4-B is energized.  Diodes D4, D5, D6, and D7 form a full wave rectifier.  When current flows 
in either direction in the azimuth limit switch circuit, the coil associated with latching relay K4’s A-B terminals is 
energized.  This configures latching relay to connect the motor drive module output to the azimuth motor. 

The latching relay is configured to route motor drive current to the elevation axis in a similar manner.  Current in 
the elevation axis limit switch circuit is rectified by D8, D9, D10, and D11 and is routed thru the K4-5 and K4-8 
terminals of the latching relay. 

The diodes in parallel with the relay coils are ‘buck diodes’ to suppress the noise created by back emf when the 
coil is de-energized. 

4.3 KBPB Motor Drive Module 
Caution – All connections to the KBPB module are at or near AC line voltage potential.  All components 
and traces on the KBPB circuit boards should be assumed to be at AC line voltage potential.   
The KBPB motor drive modules are manufactured by KB Electronics, Inc. The KBPB motor drive modules use 
SCRs to rectify the AC line voltage and control the voltage DC delivered to the armature of the motor being 
controlled. The KBPB-125 is designed for use with 120 VAC line voltage. The KBPB-225 is designed for use with 
240 VAC line voltage. These motor drive modules provide user adjustments for motor speed (JOG), electronic 
current limiting (CL), and IR compensation (IR).  The drive supports dynamic braking.  A resistor which is installed 
in the KBPB (Plug-In Horsepower Resistor) matches the KBPB’s IR compensation and current limit characteristics 
to the DC motors used on the antenna.  The Prodelin 3.8 meter motorization kit employs 90 VDC, ¾ horsepower 
motors.  The correct Horsepower Set Resistor is KB Electronics p/n 9842.   When the KBPB-225 is used with 90 
volt DC motors place the KBPB-225 J2 jumper on the 90 position.  Figures 6 and 7 are photos of the printed 
circuit boards of the KBPB motor drive.  

The KBPB drives have two cartridge style fuses (1/4” x 1 ¼”).  The fuses are 12 amp SloBlo type.  BUSSMAN 
MDL-12 or LITTLEFUSE 326012.  See Figure 6.  The fuse on the right is the Line fuse.  The fuse on the left is the 
Armature fuse. 

The line voltage is applied to the L1 and L2 terminals. The polarity of the voltage applied to the motor and the 
operation of the dynamic brake are controlled by the S1, S2, and S3 connections. When the S2 terminal is not 
connected to either the S1 or S3 terminals the motor drive is in the brake mode. When S2 is connected to S1 
voltage is applied to the armature of the motor (via the A1 and A2 terminals). When S2 is connected to the S3 
terminal a voltage of the opposite polarity is applied to the motor. 

The motor speed is adjusted via the JOG potentiometer, R25. 
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Figure 4 – Interface Box Schematic
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Figure 5 – Printed Circuit Board Schematic 
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Figure 6 
KBPB Printed Circuit 
Board (Fuse Side) 
MAX Adjustment Pot in 
upper right hand corner of 
PCB. 

IR, CL, MIN, ACCEL, 
DECEL Pots are labeled on 
the board. 

LINE fuse on the right. 

ARMATURE fuse on the 
left. 

J2 jumper near the middle 
of the board (jumper 
positions are labeled T, 90, 
180) 

Horsepower Set Resistor 
(R21) plugs into a pair of 
PCB sockets on lower left 
near green ground screw 
and orange label. 

  

 

Figure 7 
KBPB Printed Circuit 
Board (Speed Adjust) 
JOG Speed Adjustment pot 
on the left, R25. 

Brake Resistor on the right. 
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5. Specifications 
Electrical  
AC Input 
Requirements 

115 VAC models:     RCI p/n FP-2K90INT-1P-0xxxxx 
208-240 VAC models: RCI p/n FP-2K90INT-1P-1xxxxx 
 
AC Disconnect at antenna with 20 amp breakers for each non-neutral input  
conductor. 

Az/El Motor 
Rating 

¾ HP, 90 VDC 

Internal Fuses Motor Drive: Qty 2, 12 amp Slow Blow Ceramic (Bussmann p/n MDL-12 or Littelfuse p/n 
326012) 
Optional Heater: 2 amp Slow Blow, Littelfuse P/N 0313002.HXP 

Optional Heater 100 watts 

Physical / 
Environmental 

 

Temp Range Without Optional Heater: 0 – 45C 
With Optional Heater: -40 – 45C 

Dimensions 12 x 12 x 6 inches 

Mounting Hole 
Paterns 

12.75 x 10 inches 

Weight 21.4 lbs 

 

6. Data Sheets 
Data Sheets for the position sensor and motor drive follow. 

 

Spares 

Description Research Concepts p/n Mfg p/n 

Az/El Position Sensor 
One Pulse per Revolution 

Z-DTK-056M1 Powermation DTK-056 M1 

Replacement Hall Effect Sensor 
Element 

Z-84009-001 Powermation 84009-001 

Replacement Magnet Wheel Z-RM2-1-_625 Powermation RM2-1-.625 

KBPB Motor Drive 115 VAC Input: Z-KBPB-125A 
208 – 240 VAC Input: Z-KBPB-225A 

KB Electronics 
115 VAC: KBPB-125 
208 – 240 VAC: KBPB-225 
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Revision History 

 

Draft, Nov 21, 2022  **  Draft 

Draft, Jan 25, 2023  **  Draft, addition to section 4.3 and corrections to Fig 6 and Fig 7. 

Sec 4.3 – add p/n for Horsepower Set Resistor 
Figure 6 – add description of Horsepower Set Resistor 
Figure 7 – correct text, the large power resistor is the Brake Resistor, not the Horsepower Set Resistor 
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