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Repair & Replacement Parts Ordering Information 
 
 
To insure satisfactory product performance after repairs, always use genuine dp Manufacturing 
replacement parts. 
 
MODEL IDENTIFICATION 
 Always furnish the dp Model Number and Serial Number when ordering parts. This information is 
found on the product nameplat.e. 
 
 
PART NUMBER AND DESCRIPTION 
In addition to the serial number, always give the part number and description of each part 
ordered. If there is any doubt as to the correct part number and description, furnish a dimensional 
sketch or return the part to be replaced.     
 Your cooperation in furnishing as much information as possible will assist us in filling your orders 
correctly in the shortest possible time. 
 
 
FACTORY RETURNS / SERVICE 
Advanced authorization is required prior to the return of any items to dp Manufacturing, Inc. 
Contact the dp Service Department for a Return Goods Authorization (RGA) number. Shipment 
to and from dp Manufacturing, Inc. shall be at the customers expense. 
 
Remit all correspondence concerning parts, service, and returned goods authorization to: 
  

dp Manufacturing, Inc.     Phone (918) 250-2450  
PO Box 471710   Fax (918) 250-0690 
5647 South 122nd East Ave  E-Mail 

service@dpwinch.com 
Tulsa, Oklahoma 74146       

 
 
 
Notes: 
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1. Introduction 
 
The CPM100 Cable Pull Monitor system provides monitoring and alarms for line 
pull force and pull distance.  The system is primarily designed for use with 
winches that perform underground cable pulling operations, though it’s use can 
be extended beyond this application. 
 
Features 
 

 Displays line pull force. 
 Operator settable Line Pull Limit alarm. 

 
 Displays distance of pull. 
 Operator settable distance limit alarm. 

 
 Operator selectable display of Peak Line Pull encountered during the pull. 

 
 Display in English or Metric units (Selected by calibration function). 

 
 On-Display calibration functions for Load Cell, Distance Sensor and 

System Units. 
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2. System Components 
 
 
The System consists of a CPM 100 Display Console, a Cable Tensiometer Unit 
and associated cabling. 
 

1. Display Console mounted at winch operators station 

es through rollers 

POWER
& RELAY

OUTPUTS

PROXIMITY SENSOR CABLE

DISPLAY
CONSOLE

LOAD CELL CABLE

CABLE TENSIOMETER

1

2

3

24

5

 
 

2. Cable Tensiometer mounted at winch. Winch cable pass
to measure both force and distance. 

3. Power Cable connected to machine power. Relay output provide cutout 
function for winch, when overload alarm occurs. 

4. Load Cell Cable connects display console to cable tensiometer load cell. 

5. Proximity Sensor Cable connects display cable to tensiometer proximity 
sensor. 
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3. Display Console 
 
 
 

 
 
 
 

 
 

Power Cable Connector Horn

Proximity Detector Connector Load Cell Connector

DISPLAY CONSOLE REAR VIEW
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4. Electrical Connection 
 
Power Cable  
 
The power cable supplies power to the CPM 100 system and provides a relay 
output to drive a hydraulic valve for overload cutout of the winch. 
 
 
 

 

BATTERY NEGATIVE (GND)

BATTERY POSITIVE (10-36Vdc)

GREEN/YELLOW

BLACK WIRE 1

BLACK WIRE 2

BLACK WIRE 3

BLACK WIRE 4

RELAY CONTACT COMMON

RELAY CONTACT NORMALLY CLOSED

RELAY CONTACT NORMALLY OPEN

POWER CABLE 3
RELAY CONTACT NORMALLY OPEN

 
 
 
Power Connection 
 
Battery Negative (Green/Yellow wire) - Connect to Battery Negative. 
 
Battery Positive (Black wire #1) -  Connect to a breaker (5A) Battery Positive 
connection – switched machine power. 
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Relay Contact Connection 
 
The relay contact is a 10A rated, floating changeover contact that may be wired 
in a variety of ways.  The relay contact operates only when the systems Line Pull 
Limit alarm is exceeded (see Operation). 
 
When Line Pull limit is exceeded or system power is off, the Normally Open 
contact is open & the Normally Closed contact is closed. 
When there are no alarms and system power is on, the Normally Open contact is 
closed & the Normally Closed contact is open. 
 
The recommended connection for the contact is to drive a Dump Valve solenoid 
with Machine Power during normal operation and open circuit when the Line Pull 
Limit is exceeded. 
 
 

BLACK WIRE 2

BLACK WIRE 4

CPM 100 
INTERNAL RELAY CONTACT

BLACK WIRE 3

NOT CONNECTED

DUMP VALVE 
SOLENOID

BATTERY NEGATIVE (GND)

CONNECT TO A
SWITCHED MACHINE
POWER 10A BREAKER
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5. Operation 
 
 
The CPM 100 system continuously monitors the winch cable loading and 
distance during the pull. A Line Pull Limit alarm is provided to protect the cable 
from overloading. A Distance alarm is provided to warn of approach to the end of 
the pull, or if necessary, approach to a restriction (such as an approaching bend 
in the cable run). Both Alarm settings must be properly set according to their 
force and distance limitations before commencing the pull. 
 
Before a pull is commenced, the following set-up actions must be taken or 
checked on the CPM 100 display console: 
  

 Reset Distance – Reset the distance counter to zero feet or meters. 
 

 Setup 
 

o Line Pull Limit – Set or check the maximum limit for pull force. 
 

o Distance Limit – Set or check the limit for distance of the pull. 
 
 
Line Pull Limit Alarm 
 
At 90% of the Line Pull Limit value an audible alarm sounds intermittently and the 
red alarm light flashes on the display console.  At 100% the red light is 
continuously on and the audible alarm continuously sounds.  In addition, a relay 
output built into the unit, may be connected to a dump solenoid in order to cut 
operation of the winch. 
 
Distance Limit Alarm 
 
At 90% of the Distance Limit value set, the audible alarm sounds intermittently 
and the red alarm light flashes on the display console.  At 100% the red light is 
continuously on and the audible alarm continuously sounds. 
 
External Audible Alarm 
 
A relay contact built into the unit, may be connected to an external audible alarm. 
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Reset Distance 
 
Reset Distance must be performed before commencing a pull. 
 
 

DISPLAY

LINE PULL LIMIT

Press and hold the <RESET 
DISTANCE> key for two 
seconds. ALARM

CURRENT LINE PULL

CPM 10 0   
CABLE PULL MONITOR

CONTRAST

DISTANCE

RESET DISTANCE

DISTANCE LIMIT

dp
WINCH

SETUP
OK

SELECT

Press & hold RESET DISTANCE 
key for two seconds

The system will beep once as 
soon as the key is pressed, 
then give three short beeps 
after two seconds. 
Check that the distance display  
shows “0”. 
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Setup Line Pull Limit & Distance Limits 
 
Setup Mode is used to adjust both the Line Pull Limit and Distance Limit. When 
the Line Pull Limit setting is complete, the system will automatically continue to 
set-up of the Distance Limit. 
Both Line Pull Limit & Distance Limit alarm settings are stored in non-volatile 
memory. The settings will remain at their settings even after power is turned off. 
 
Line Pull Limit 

 

DISPLAY

LINE PULL LIMIT

Press the <SETUP/OK> key to 
enter Setup mode. 

ALARM
CURRENT LINE PULL

CPM 10 0   
CABLE PULL MONITOR

CONTRAST

DISTANCE

RESET DISTANCE

DISTANCE LIMIT

dp
WINCH

SETUP
OK

SELECT

Press SETUP key to
set alarm limits

 
The system beeps once then 
displays “Set Line-Pull Limit”. 
 
 
 
 
 
 
 

DISPLAY

LINE PULL LIMIT

Press <UP> or <DOWN> keys 
to adjust Line-Pull Limit.  Each 
key press up or down will cause 
the displayed limit value to 
increase or decrease by one 
respectively.  Holding the <UP> 
or <DOWN> keys down will 
cause the value to change by 
multiple steps at faster rates. 

ALARM
CURRENT LINE PULL

CPM 10 0   
CABLE PULL MONITOR

CONTRAST

DISTANCE

RESET DISTANCE

DISTANCE LIMIT

dp
WINCH

SETUP
OK

SELECT

Press UP or DOWN
arrow keys to adjust

Line Pull Limit

 
 
 
 
 

DISPLAY

LINE PULL LIMIT

Press <SETUP/OK> to 
continue. ALARM

CURRENT LINE PULL

CPM 10 0   
CABLE PULL MONITOR

CONTRAST

DISTANCE

RESET DISTANCE

DISTANCE LIMIT

dp
WINCH

SETUP
OK

SELECT

Press SETUP key when
Line Pull Limit is set

System displays Set Distance 
Limit. 
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Distance Limit 
 

Press <UP> or <DOWN> keys 
to adjust Distance Limit. Each 
key press up or down will cause 
the displayed limit value to 
increase or decrease by one 
respectively.  Holding the <UP> 
or <DOWN> keys down will 
cause the value to change by 
multiple steps at faster rates. 

DISPLAY

LINE PULL LIMIT

ALARM
CURRENT LINE PULL

CPM 10 0   
CABLE PULL MONITOR

CONTRAST

DISTANCE

RESET DISTANCE

DISTANCE LIMIT

dp
WINCH

SETUP
OK

SELECT

Press UP or DOWN
arrow keys to adjust

Distance Limit

 
 
 
 
 
 

DISPLAY

LINE PULL LIMIT

Press <SETUP/OK> to 
continue. ALARM

CURRENT LINE PULL

CPM 10 0   
CABLE PULL MONITOR

CONTRAST

DISTANCE

RESET DISTANCE

DISTANCE LIMIT

dp
WINCH

SETUP
OK

SELECT

Press SETUP key when
Distance Limit is set

System returns to normal 
operation. Check that both limit 
values are correctly set before 
commencing the pull. 
 
The system is now ready to 
monitor the pull. 
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Peak Line Pull 
 

DISPLAY

LINE PULL LIMIT

The system records the highest 
measured line pull encountered 
since Reset Distance was last 
operated. This may be displayed 
at any time during normal 
operation, by pressing the <UP> 
or <DOWN> key. The system will 
beep once then give three further 
short beeps. The LINE PULL 
LIMIT display will change to Peak 
Line Pull.  This is indicated by a 
“^” character to the right of the 
displayed value. 

ALARM
CURRENT LINE PULL

CPM 10 0   
CABLE PULL MONITOR

CONTRAST

DISTANCE

RESET DISTANCE

DISTANCE LIMIT

dp
WINCH

SETUP
OK

SELECT

Press UP or DOWN
arrow keys to display

Peak Line Pull

 
 
 
Adjusting Display Contrast 
 
The display contrast is internally controlled for temperature variations, minimizing 
the need for adjustments.  The contrast of the liquid crystal display may be 
changed at any time by pressing the up or down contrast keys. 
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6. Calibration 
 
Before it’s first use the system must be calibrated.  Calibration sets the scaling of 
force and distance sensors, so that values of load and distance may be correctly 
displayed. A calibration must be performed every time a force sensor/load cell is 
changed or the distance measurement system is modified. 
 
A periodic test of calibration must be made (1 year).  Wear on winch cable, 
sheaves and long term sensor drift can affect accuracy. 
 
There are four calibration functions. 
 
Calibrate Pull Zero 
 
Calibrates zero load point of the load cell.  The calibration must be performed 
with the tensiometer system fitted and no force/pull on the winch line. 
Calibrate Pull Zero must be performed before Calibrate Pull Span. 
 
 
Calibrate Pull Span 
 
Calibrates the scaling of the load cell input.  The calibration must be performed 
with the tensiometer system fitted and an accurately known tension applied to the 
winch line. 
Calibrate Pull Span must be performed after Calibrate Pull Zero. 
 
 
Calibrate Distance 
 
Calibrates the scaling of the counter input in Turns/Unit-length. 
No operation of the winch is required to calibrate distance, but Turns/Unit-Length 
must accurately be known. 
 
 
Calibrate Units 
 
Calibrates the system working units to English or Metric. The system 
automatically rescales calibration for load and distance to reflect the current units 
calibration. The calibration must be performed or checked before Calibrate Pull 
Span and Calibrate Distance functions are performed, and calibration must be 
performed using the current selected units. 
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Calibration Entry 
 
Before any calibration can be done, the system must be placed in calibration 
mode.  The system is protected from inadvertent calibration operation by a timed 
key entry procedure. 
 

DISPLAY

LINE PULL LIMIT

To enter calibration mode, firmly 
press and hold the <SETUP> a
<RESET DISTANCE> keys 
simultaneously for five seconds. 

nd 
ALARM

CURRENT LINE PULL

CPM 10 0   
CABLE PULL MONITOR

CONTRAST

DISTANCE

RESET DISTANCE

DISTANCE LIMIT

dp
WINCH

SETUP
OK

SELECT

Press & hold both keys 
simultaneously for three 

seconds

 
 
 
 
 
 
 
 
 
 
 
 
 
 
After five seconds the display 
console will give a short beep 
and the Calibrate Pull Zero 
calibration function will be 
displayed. 

DISPLAY

LINE PULL LIMIT

ALARM
CURRENT LINE PULL

CPM 10 0   
CABLE PULL MONITOR

CONTRAST

DISTANCE

RESET DISTANCE

DISTANCE LIMIT

dp
WINCH

SETUP
OK

SELECT

 
There are four calibration 
functions that can be seen by 
pressing the <UP> or <DOWN> 
keys.  This mode is known as 
the calibration menu.  
To enter and use a specific function, press the <SETUP/OK> key. 
Return to the normal operation mode by pressing the <RESET DISTANCE> key 
from the calibration menu, or by cycling system power off and on. 
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Calibrate Units 
 
If the correct units for distance and load are displayed in the normal operation, 
this function need not be performed. 
 
Press <UP> key until Calibrate Units is displayed. 
Press the <SETUP/OK> key to enter Calibrate Units function. 
Press <Up> or <DOWN> key to select English or Metric Units. 
Press <RESET DISTANCE> key to exit the function. 
 
 
Pull Zero 
 
Press <UP> or <DOWN> keys until Calibrate Pull Zero is displayed. 
Press the <SETUP/OK> key to enter Calibrate Pull Zero function. 
 
Make sure that there is no tension in the winch cable. 
 
Press <SETUP/OK> key to calibrate load cell zero. 
 
Check that “0” is displayed (number may flick +/- 10 counts). 
 
Press <RESET DISTANCE> key to exit the function. 
 
 
Pull Span 
 
Press <UP> or <DOWN> keys until Calibrate Pull Span is displayed. 
Press the <SETUP/OK> key to enter Calibrate Pull Span function. 
 
Apply tension to the winch line (minimum 40% of max tension).   
 
Note: Accurate calibration can only be achieved with an accurately known tension. 
 
Press <SETUP/OK> key to calibrate load cell span. 
 
Press <UP> or <DOWN> keys to set the tension value. 
 
Press <RESET DISTANCE> key to exit the function. 
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Distance 
 
Press <UP> or <DOWN> keys until Calibrate Distance is displayed. 
Press the <SETUP/OK> key to enter Calibrate Distance function. 
 
Press <SETUP/OK> key to calibrate distance counter scaling. 
 
Press <UP> or <DOWN> keys to set count/unit distance value. 
 
Press <RESET DISTANCE> key to exit the function. 
 
 
 
Test 
 
Exit the calibration mode by pressing <RESET DISTANCE> from the calibration 
menu. 
 
Carefully check Line Pull value to see: 

 Units of force are correctly set. 
 Zero force is shown with no line tension applied. 
 Correct force is displayed for a given line tension. 

 
Carefully check Distance value to see: 

 Distance accurately reflect distance pulled. 
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7. Troubleshooting 
 
There are no serviceable parts within the Display Console, Cabling or 
Tensiometer Unit. Troubleshooting is limited only to determining the point of 
failure at the system component level. 
 
 
Display is powered and working but winch will not operate 

Check dump circuit breakers 
Check connections to dump solenoid 
Check Power cable for damage 

 
Display is blank – no lights or display. 

Check System power and cable. 
Check Machine Circuit Breaker(s) 
Check system power cable for damage 
Check supply voltage is greater than 10V. 

 
Display is powered but display is blank or dark. 
 Adjust Display Contrast 
 
Display is powered but top line of display window shows dark blocks and lower 
line is blank. 
 Replace the display console. 
 
Display shows no load even though the winch is pulling 
 Check tensiometer is properly setup with load cable through the sheaves. 
 Check Load sensor cable is properly connected to load cell and console 
 Inspect load cell cable for damage 
 
Display shows light load 
 Inspect tensiometer sheaves and cable for wear. 
 Inspect load cell cable and connectors for damage. 
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8. Specifications 
 
 

1.1 Display Console   
Power Supply Range 10V to 36V  
Temperature Range -20C to +70C  

Environmental IP65  
  

1.2 Load Cell   
Load Cell Excitation Voltage 5V +/-5%  

Load Cell Sensitivity 2.2mV/V max (11mV max Input)  
  

1.3 Distance Counter   
Max Count Rate 1000 Pulses/Minute  
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