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Digital gage control 
INTRODuCTION
The Digital Gage Control is a microprocessor control 
used for positioning backgages and (optional) frontgages 
on CINCINNATI Shears. It can be used for simple single 
cuts or for multiple shearing sequences of up to 99 steps. 
The control features incremental frontgage moves for easy 
programming of the frontgage and a frontgage back-off 
motion to prevent binding of the table piece. Up to 200 
programs can be saved in the internal battery-backed 
memory. An optional communications interface can be 
provided to allow offline storage on a host computer. Three 
counters: stroke counter, batch counter, and production 
counter, are provided to keep track of parts produced. 
The counter values are retained even when power is off. 
Battery-backed RAM (Random Access Memory) retains 
all program values when power is off.

IDENTIFICATION
A - STEP SELECT key.
B - CUTS SELECT key.
C - GAGE SELECT display.
D - POSITION SELECT key.

OPERATION
GENERAl
Gage positions are measured from the cutting edge of the 
shear knives. For the backgage, the maximum position 
is all the way to the rear of the machine away from the 
knives. For the frontgage, the maximum position is 
towards the front of the machine, again away from the 
shear knives. To activate the Digital Gage Control, the 
shear OPERATOR CONTROL (or STROKE CONTROL 
on some machines) key-operated ON / OFF selector switch 
(if provided) must be ON. When using the frontgage, lights 
on the squaring arm indicate the proper gaging finger to 
use for the programmed position. The START key is used 
to start gage motions and automatic cycles. Whenever the 
START key is illuminated, the control is active and power 
is available to the gage motors.

MANuAl MODE
The simplest way to use the Digital Gage Control is with 
the MANUAL mode. This mode allows gage positioning 
when programming is not required. Press the MANUAL 
key. The key will illuminate to indicate MANUAL mode 

FiGure 1
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is active. Press the GAGE SELECT key to choose the 
front or backgage. Use the keypad to enter the desired gage 
position, then press START. The gage will move to the 
new position and stop. The GAGE SELECT indicator will 
flash as the gage is positioning. The shear can be stroked 
as soon as the gage reaches its new position and can be 
stroked as many times as desired.
Example: To cut a 12.5 inch strip using the backgage, 

follow this key sequence: MANUAL, GAGE SELECT 
(if necessary), 1, 2, •, 5, START.

The gage position can be easily adjusted by adding or 
subtracting a value from the current position. The “+” and 
“-” keys can be used to add and subtract a value from the 
current gage position. 

Example: To move the gage backward 0.750 inches 
from its current position (12.5 inches), press •, 7, 5, +, 
START. The position display will change to 13.250 and 
the gage will move to the new position.

AuTO MODE
The AUTO mode allows the gages to move through a 
programmed sequence of positions. The Digital Gage 
Control will keep track of the number of strokes made by 
the shear and automatically move the gages at the proper 
times. The programs can consist of up to 99 steps. Each 
step defines either a backgage or a frontgage position 
and is active for up to 99 cuts. A step of the program will 
remain active until all of the programmed cuts are made 
by the shear. To select AUTO mode, press the AUTO key. 
The key will illuminate to indicate AUTO mode is active.

ENTERING A NEW PROGRAM

To enter a new program, press the FNC key, then the 
NEW key. The COUNTER/STATUS display will show 
“nPrG?”. The status display is asking if it is okay to create 
a new program and to overwrite the existing program.

IMPORTANT: When a new program is entered, it 
will replace the program in active memory. Be sure 
the current program is saved if it will be required 
for future use. See SAVING AND LOADING 
PROGRAMS later in this manual.

Press YES to proceed (pressing NO at this time will cancel 
the operation and keep the existing program). After the 
YES key is pressed, the program number display will show 
flashing dashes. Use the keypad to enter a program number 
to identify the new program and press ENT to complete 
the program number. After inputting the program number. 
Enter the desired values for the first step. To change the 
selected gage, press the GAGE SELECT key. To change 
the number of cuts, press the CUTS SELECT key, then 
use the keypad to enter a new value. To change the gage 
position, press the POSITION SELECT key and enter a 
new position using the keypad. Always complete numeric 
entries with the ENT key. Once the values for the first step 
are entered, press the NEXT STEP key to add another 
step.

Note: When entering a new program, the NEXT STEP 
key adds a step to the program. After the new 
program has been ended, the NEXT STEP key 
will change steps but will not add steps.

Edit the values in the new step. Continue adding steps 
in this manner until the program is complete. To end the 
program, press FNC, then END. 

RuNNING A PROGRAM IN AuTO MODE

To run a program, use the NEXT STEP key to select the 
step to start with (usually Step I), then press START. The 
selected gage for the step will move to the, programmed 
position. The GAGE SELECT indicator will flash as the 
gage is positioning. The shear can be cycled when the gage 
stops. As each cut is made, the CUTS display will decrease 
by 1. When all of the programmed cuts are completed, the 
step counter will index to the next step and the gage will 
move to the new position. When all of the steps have been 
completed, the program will start over at Step 1.

INCREMENTAl MOVES

The frontgage can be programmed to make incremental 
moves toward the shear knives. For example, to cut a 
30 inch blank into six 5-inch pieces, the frontgage must 
position to 25 inches, then 20 inches, then 15 inches, etc. 
This can be done in two simple steps using the incremental 
feature. For the first step, position the gage to 25 inches 
for one cut. For the second step, program the frontgage 
for 4 cuts with the position set to -5.000. The minus sign 
indicates that the gage will move toward the knives the 
specified amount after each stroke of the shear.
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INSERTING AND DElETING STEPS

Program steps can easily be added or removed. To insert 
a step, select the step number of the program where the 
new step should be added. Press the STEP SELECT key, 
then the INSERT key. The status display will show “lns?”. 
Press the YES key to add the step, press the NO key to 
cancel the operation. If the YES key is pressed, a new step 
will be added after the current step and the step counter 
will index to the new step. The new step will have the same 
gage selection and position as the previous step. Edit the 
new step as desired.

To delete a step, use the NEXT STEP key (or press STEP 
SELECT and enter the step number) to select the step to 
be deleted. Press STEP SELECT, then the DELETE key. 
The status display will show “DeL?”. Press the YES key to 
delete the step, press the NO key to cancel the operation. If 
the YES key is pressed, the step will be deleted and all of 
the following steps will be shifted down one step.

ZERO CuTS

If the number of cuts for a step is set to zero, the control 
will position the selected gage for the step and index 
immediately to the next step without waiting for the shear 
to stroke. This can be useful for moving the backgage out 
of the way when making cuts using the frontgage.

COuNTERS
Three counters are provided; a Stroke Counter, Batch 
Counter, and Production Counter. The count values will 
be remembered even when the power for the control is off. 
All of the counters are active at the same time, even though 
only one is displayed. To select the counter to be displayed, 
press the COUNTER SELECT key until the desired 
counter is displayed. To identify the displayed counter, 
look at the first digit. If the digit is a “-” (minus sign), then 
the Batch Counter is displayed. If the first digit is the letter 
“P”, the Production Counter is displayed. If the first digit is 
blank or a number, the Stroke Counter is displayed.

Note: Mechanical shears must have the optional 
CONTINUOUS mode feature to provide 
accurate counts if the shear is to be operated in 
CONTINUOUS mode.

STROkE COuNTER

The Stroke Counter counts every stroke of the shear in 
manual or automatic mode even if the Digital Gage Control 
is not active (start light is off). The Stroke Counter can be 

reset to zero by pressing the COUNTER SELECT key 
until the Stroke Counter is displayed, then pressing the 
CLR key. The status display will show “CLr?”. Press YES 
to reset the counter, press NO to cancel the operation.

BATCH COuNTER

The batch counter is used to stop the shear after a specified 
number of cuts have been made. To use the Batch Counter, 
press the COUNTER SELECT key until the “-” (minus 
sign) is displayed in the first digit of the counter display. 
Use the keypad to enter the number of cuts for the batch, 
then press ENT. Each time the shear is cycled, the counter 
will decrease by one. The counter will count down in both 
MANUAL and AUTOMATIC mode even if a cycle is not 
active. When the counter reaches zero, the shear will be 
disabled and the COUNTER SELECT key will flash. 
Press the COUNTER SELECT key to reset the counter 
and enable the shear. To disable the Batch Counter, set it 
to zero. 

Batch counter selected with 150 
strokes remaining in the batch.

PRODuCTION COuNTER

The Production Counter counts the number of repetitions 
of a program when using the automatic mode. Each time 
the last step of the program is completed, the counter is 
incremented. The Production Counter can be reset to 
zero by pressing the COUNTER SELECT key until the 
Production Counter is displayed, then pressing the CLR 
key. The status display will show “CLr?”. Press YES to 
reset the counter, press NO to cancel the operation.

FRONTGAGE BACk-OFF
The Digital Gage Control has a feature called Frontgage 
Back-off, which causes the frontgage to retract a small 
amount when stroking the shear with the frontgage active. 
This motion prevents binding of the material between the 
shear knives and the frontgage material stop during the 
shearing operation. The frontgage will not retract until after 
the material is clamped by the hold downs, and it will re-
position as soon as the shear reaches the top of its stroke.
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SAVING AND lOADING PROGRAMS
The Digital Gage Control provides storage for up to 200 
programs in battery-backed RAM. To save the current 
program for future use, press the FNC key then SAVE. 
The status display will show “SA?”. Press the YES key. 
If the number of the current program does not exist in 
the file system, the program will be saved. If the number 
already exists, the status display will change to “DeL?” to 
ask if it is okay to overwrite the existing file. Press YES to 
overwrite, press NO to cancel the operation.

To load a program from the list of saved files, press FNC, 
then LOAD. The status display will show “LoAd?”.

IMPORTANT:	 When	 a	 file	 is	 loaded,	 it	 will	 replace	
the program in active memory. Be sure the current 
program is saved if it will be required for future use.

Press the YES key to continue, press the NO key to cancel 
the operation. If the YES key is pressed, one program 
number from the list of programs in memory will be 
displayed in the program number display. Use the NEXT 
and PREV keys to index through the list of programs in 
memory. When the desired program is displayed, press the 
YES key to select and load the program. If the program 
number is known, it can be entered using the keypad and it 
will be loaded if it exists.

DElETING PROGRAMS
When the program memory is full, it will be necessary to 
delete old programs to make room for new ones. To delete 
a program, press FNC, then DELETE, and ENT. Use 
the NEXT and PREV keys to index through the list of 
programs and select the program to be deleted. When the 
desired program number is displayed, press the YES key 
to delete it. The program to be deleted can also be entered 
directly using the keypad. 

IMPORTANT: The DELETE key in this example 
deletes a program, not a step. Pressing FNC then 
DELETE	 deletes	 a	 program	 from	 the	 file	 system.	
Pressing DELETE	 when	 the	 step	 field	 is	 selected	
deletes one step of the program in memory.

ADJuSTING THE CAlIBRATION
Sometimes it is necessary to adjust the calibration of the 
gage, such as after a knife clearance change or after a 
maintenance operation. The calibration can be adjusted 
very simply by cutting a test strip. To adjust the calibration, 
the gage must be moved to a convenient position (e.g. 

1.000 inch for the backgage) and a test cut made using 
a piece of scrap material. Use a dial caliper to measure 
the piece that was cut (the back piece in the case of the 
backgage). Press FNC, CAL, and then use the keypad to 
enter the dimension of the test piece. When the ENT key is 
pressed, the encoder calibration will be adjusted to match 
the dimension of the test piece.

Note: If the measured value is not within 0.250 inches of 
the current gage position, the adjustment will be 
rejected and error # 16 will be displayed.

IMPORTANT: The scrap material used for the test 
cut should be the same gage as the material to be 
produced. Material of different thicknesses will give 
different results due to material growth.

SElECTING METRIC uNITS
The Digital Gage Control can display gage dimensions in 
either inches or millimeters. The unit of measure displayed 
is indicated by the position of the decimal point in the gage 
position. If the decimal point is above the “inch” pointer, 
the value is in inches. To change to millimeters, press FNC 
and INCH/MM. To change back, press FNC and INCH/
MM again. 

position displayed in inches. 

position displayed in millimeters



5 EM-546 (N-10/10)

COMMuNICATIONS
The Digital Gage Control is equipped with a serial 
communications port that can be used to transfer program 
files between it and a host computer. The port is located 
on the CPU board. File transfers can be initiated by the 
machine operator at the Digital Gage Control or they can 
be initiated at the host computer. The Digital Gage Control 
uses the Kermit file transfer protocol. The host computer 
must be running a Kermit file server program and have a 
proper communication cable for the communications to 
work properly. To obtain a copy of the Kermit file server 
program, write or call:

Kermit Distribution 
Columbia University Center for Computing Activities
612 West 115th Street
New York, NY 10025
(212) 854-3703

SENDING AND RECEIVING 
PROGRAMS
To receive a program from the file server, press FNC and 
RECEIVE. The status display will change to “rEC?”. 
Press YES to erase the program in memory and replace it 
with a program from the file server (pressing the NO key 
at this point will cancel the operation). Key in the program 
number of the desired program and press ENT. As the 
program is transferred from the host, the status display will 
show the progress of the transfer by displaying the packet 
number being received: “PaC -1”, etc. If the program is 
transferred successfully, the received program will be 
placed in active memory and will be ready to run. The 
received program will not be loaded into the file memory. 
To save the program in the controls memory for future use, 
use the SAVE function. 

To send a program to the host, press FNC and SEND. The 
status display will change to “SE?”. Press YES to confirm 
and the program in active memory will be sent to the host. 
As the program is transferred to the host, the status display 
will show the progress of the transfer by displaying the 
packet number being sent.

REMOTE FIlE OPERATIONS
Program transfers and file operations can be initiated at the 
host computer. These transfers occur in the background and 
are not visible to the operator of the Digital Gage Control. 
When a program is sent to the Digital Gage Control by the 
host, the program is placed in the Control’s file memory, 
not in the active memory. To perform remote operations, 

the Kermit program must be in the command mode. When 
using the supplied Kermit server, press Ctrl-C on the host 
computer to exit the server mode and enter command 
mode.

ExAMPlES (OF REMOTE COMMuNICATIONS)
To start the Kermit server from the DOS prompt on an IBM 
compatible computer, type:

KERM229

To send a program to the Digital Gage Control from the 
host, type:

Ctrl-C Exits Server mode
SEND 123.DGC Sends file 123.GC2 to 

Digital Gage Control

To receive a program from the Digital Gage Control:
GET 456.DGC  Host receives file 456 

from Digital Gage 
Control

To display a list of programs on the Digital Gage Control:
REM DIR  Ask for a directory of 

files
BYTES AVAILABLE: 13517  Response from Digital 

Gage Control
123 87654321
456 99-58931
55-66-89

To delete a program on the Digital Gage Control:
REM DELETE 456.DGC  Ask for file 456 to be 

deleted

To return to the server mode so transfers can be initiated by 
the Digital Gage Control, type:

SERV
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MAINTENANCE
ERROR MESSAGES AND WHAT TO 
DO ABOuT THEM
Error codes are displayed in the COUNTER/STATUS 
field as “Err XX”. If more than one error condition is 
present, the error codes will alternate on the display. The 
following is an explanation of each error code, the possible 
causes, and suggested remedies. 

Error #1 - Configuration memory fault. During power-
up, all of the configuration parameters are checked 
against an allowable range. If one or more parameters 
exceed the range, the parameter will be reset to its 
default value. If more than three parameters are found 
to be in error, all of the configuration values will be 
reset to default values. This error could be caused by 
faulty RAM, low battery power, removing the RAM 
SIMM module, or by a software update. The only way 
to clear the error is to enter the manager access code. Be 
sure to check each parameter against the configuration 
sheet provided for the machine.

Error #2, #3, #4 - Indicates an error on I/O Board #1, #2, 
or #3 respectively. During power-up, the ID codes on 
each board are checked. If a proper code is not returned, 
an error will be displayed. Check the cabling between 
the CPU and each I/O board. Check that 24V power is 
applied to each board. In some cases. it is possible for 
the machine to run normally even though an error has 
been detected.

Error #5 - Active memory error. During power-up, the 
active memory (gage positions, cuts count, etc.) is 
checked for valid values. If a bad value is detected, it 
will be reset to the default value. Check each step of the 
program and re-enter or reload if necessary. This error 
could be caused by faulty RAM, low battery power, 
removing the RAM SIMM module, or by a software 
update.

Error #6 - Backgage zero pulse (Z-pulse) error. The 
incremental encoder that is used for position feedback 
is equipped with a zero pulse or index pulse that occurs 
once every revolution of the encoder. The zero pulse 
is used to calibrate the encoder accurately and also 
to double check the validity of the encoder position 
indication. Whenever a zero pulse is received, the 
position counter is checked to make sure that it aligns 
with the expected location of the zero pulse. If the 
difference between the expected and actual locations 
exceeds the configured tolerance value (configuration 
parameter 11), an error will be displayed, the gage will 

stop and the next move will begin with a calibration. 
This error can be caused by a faulty encoder or wiring, 
improper configuration, or too tight of a tolerance Check 
the inputs of the differential line receiver on the CPU to 
make sure that all four encoder signals (A, A!, B, B!) 
are changing state when the encoder turns. Make sure 
that the encoder counts per revolution parameter (#12, 
#32) is set to match the encoder.

Error #7 - Frontgage zero pulse error. See discussion of 
Error #6. 

Error #8 - Missing zero pulse error (backgage). A zero 
pulse (Z-pulse) should occur for every revolution of 
the encoder. If the encoder counter indicates that the 
encoder has turned more than one revolution without 
receiving a zero pulse, the error will be displayed. Gage 
positioning will not be interrupted and the gage will 
finish its move. Use a logic probe to verify that both 
the Z pulse and it’s complement Z! are being received 
by the CPU when the encoder is turned more than one 
revolution. Check that the zero pulse filter configuration 
parameter (# 17, #37) is set properly and that it is not 
too large. This error will also occur after a memory loss, 
until the gage is calibrated.

Error #9 - Missing zero pulse error (frontgage). See 
discussion of Error #8.

Error #10 - Motion without command (backgage). If the 
encoder indicates that the gage is moving and the control 
has not issued any move commands, the error will be 
signalled and power will be removed from the motor 
controllers. This could be caused by a short circuit in the 
wiring between the I/O board and the motor controller, 
a failed motor controller, improper configuration, or the 
gage being back driven by an outside force. Check that 
the transition time configuration parameter (#15, #35) is 
set long enough to allow the gage to come to a complete 
stop after positioning. If this error occurs when the 
shear is stroked, look for loose encoder or gearbox 
mounting. Also check that the flexible shaft used to 
drive the backgage encoder is properly restrained with 
cable clamps. Increase the setting of configuration 
parameter #50 (#52 for frontgage) to allow more motion 
if necessary.

Error #11 - Motion without command (frontgage). See 
discussion of Error #10.

Error #12 - No motion when commanded (backgage). 
When the gage is commanded to move, the control 
checks the velocity of the gage by differentiating the 
position encoder value. If the gage does not move at 
the expected speed or it moves in the wrong direction, 
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the gage will be stopped and the error displayed. If the 
gage does not move at all, check the circuit breaker on 
the motor controller, check the operation of the power 
relay that provides 115V power to the motor controller, 
and check the wiring to the motor. If the gage moves 
too slowly, check for mechanical binding or lack of 
lubrication and check the voltage adjustment on the 
motor controller. If the motor appears to be running at 
the proper speed and direction, check the operation and 
direction of count of the encoder, the minimum speed 
configuration parameters (#13, #14, #33, #34), and the 
transition time parameters (#15, #35). If the motor runs 
in the wrong direction, swap the motor leads.

Error #13 - No motion when commanded (frontgage). 
See discussion of Error # 12. 

Error #15 - Bad file(s) detected. One or more program 
files in the file system contained errors. Faulty files 
were deleted.

Error #16 - Calibration adjustment out-of-range. 
When implementing the user calibration adjustment 
procedure (FNC 8/CAL), the value entered called for 
a calibration change of more than 0.250 inches. Check 
the measurements and try again. If the calibration is off 
by more than 0.250 inches (such as after an encoder 
replacement), make the adjustment in two or more steps 
so each adjustment corrects by less than 0.250 inches.

Error #17 - Stop circuit error. When the control turns 
off the power relay, a contact on the relay is checked 
to make sure that the relay turns off. Check the relay 
for welded contacts. Check for wiring shorts or a failed 
output driver on the display board.

Error #18 - Program not found. When performing a 
program load or program receive operation, if the 
program number entered via the keyboard is not found 
in the internal file system or on the host computer, this 
error will be displayed. Check the program number to 
make sure it is valid.

Error #19 - The directory is full. The internal file system 
cannot hold more than 200 programs (even if there is 
RAM available). Delete some unused programs to 
make room.

Error #20 - Out of memory. There is no more internal 
memory available for programs. Delete some unused 
programs to make room. 

Error #21 - No programs. This error message is displayed 
if the program load function is selected and there are no 
programs in memory.

Error #22 - File system locked. If a program transfer 
operation (load, save, send, receive) is attempted while 
a background transfer with the host computer is taking 
place, this error will be displayed. Try the operation 
again later.

Error #23 - Backgage did not position within tolerance. 
When the gage stops after a move, the final stopping 
position is checked against the desired position. If the 
difference is greater than the configured tolerance value, 
this error message will be displayed and the cycle will 
be stopped. This error is normal when starting up a 
new gage until the overshoots are established. Press 
CLR and START to reposition. If this error happens 
unexpectedly, check the gage for localized binding. 
Check the configuration to make sure the overshoot 
compensation parameters and the tolerance are set 
properly.

Error #24 - Frontgage did not position within tolerance. 
See Error #23.

Error #25 - Bad value detected in program. After a 
program is loaded from the file system or from the 
remote host, all the values in the program are checked 
for validity. If any value exceeds the allowable ranges, 
the value will be reset to its default value. Carefully 
check all steps of the program.

Error #26 - Operator control switch is off. The error 
will be displayed if the START key is pressed when the 
operator control switch is OFF. If the operator control 
switch is ON (or does not exist), check the power relay. 
If the relay does not operate or the contact does not 
close when the START key is pressed, the error will 
be displayed. The problem could be caused by an open 
relay coil, a failed relay driver, a burned contact on the 
relay, or a relay that operates too slowly.

Error #27 - Cannot move back gage when it is swung 
up.

Errors #31 through #54 - These errors all apply to the 
Kermit file transfer protocol used for communicating 
to a host computer. The errors will be listed but not 
discussed. In general, check the program number and 
try the operation again.

#31 - Invalid file header packet
#32 - Bad data packet sequence number
#33 - Bad end of file packet
#34 - Bad break packet
#35 - Bad checksum detected
#36 - Kermit time out detected
#37 - Kermit abort
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#38 - Bad packet received
#39 - File not found
#40 - File exists error
#41 - File system checksum error
#42 - File directory error
#43 - File memory full
#44 - File memory corrupt
#45 - Bad file(s)
#46 - File system locked
#47 - File system write error
#48 - File system read error
#49 - Unknown file system error
#50 - Bad host command packet
#51 - Wrong file type
#52 - Invalid generic command
#53 - Unknown Kermit error
#54 - Kermit remote error
#55 - Kermit scheduler error
#56 - Memory allocation error

COMMuNICATION CONNECTIONS
The Digital Gage Control contains a 9 pin port located on 
the CPU mezzanine board (J9). To use the 9 pin connector, 
use Table 1 to translate the pin numbers used for the 9 Pin 
PC Communication Port. 

Signal J9  Communication 
Port

9 Pin PC 
Communication 

Port
RDA 1 3

SG 2 5

TDA 3 2

taBle 1

TESTING THE COMMuNICATIONS PORT
The Digital Gage Control is equipped with a serial port 
test that allows easy diagnosis of serial port or cabling 
problems. To activate the serial port test, press FNC, + , 
ENT. Once the serial port test has been started, the Digital 
Gage Control will transmit the text string “Serial Port Test” 
every 1 second, and any characters received at the serial 
port will be displayed in the PROGRAM NUMBER 
display. 
To test the serial port on the CPU board, remove the 
connector in the communications port (J9) and place  one 
jumper wire between pins 1 and 2 on J9 (see Figure 4). 
Initiate the port test. If the port is working, the words 
“Porttest” will flash on the PROGRAM NUMBER 
display every second. If the test fails, then the problem is 
in the CPU. 

FiGure 4 - Serial port J9

To test the connections to the host computer, run a terminal 
emulation program on the host. Set the communications 
options to select the proper port and baud rate (normally 
9600 baud) and initiate the port test on the Digital Gage 
Control. The test string “Serial Port Test” should be 
repeatedly displayed on the host emulation window. Keys 
pressed on the host should be displayed on the Digital Gage 
Control’s Program Number display.

JOG DIAGNOSTIC
The Jog Diagnostic is used to check encoder operation, 
check motor controller operation, and to position the 
motor for maintenance functions. To enter the JOG mode, 
press FNC and the COUNTER/STATUS display will 
show “Jog”, the POSITION display will show the actual 
position of the encoder, and the PROGRAM NUMBER 
display will show the encoder value at the last zero pulse. 
Use the GAGE SELECT key to select which gage to 
display and move. Press the START key to apply power 
to the motor controllers and enable gage motion. As long 
as the start light is illuminated, the 1, 2, and 3 keys can be 
used to move the gage. The 1 key will move the gage fast 
forward (toward the knives), 2 will move slow forward, 
and 3 will move fast reverse. The JOG mode will not allow 
the gages to be moved past their configured end of travel 
limits or past the Calibrate Limit Switch.

FORCING A CAlIBRATION
Sometimes it is necessary to force the gage to calibrate (find 
the home position), such as when adjusting the Calibrate 
Limit Switch or when an encoder is replaced. To force the 
control to calibrate, press FNC, 0, START. The gage will 
move back to the Calibrate Limit Switch, stop, then move 
forward slowly until the first zero pulse is found.
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CHECkING THE SETTING OF THE 
CAlIBRATE lIMIT SWITCH
To ensure accurate calibrations, the Calibrate Limit 
Switch must be adjusted so it is centered between two 
encoder zero pulses. The Calibrate Limit Switch position 
should be checked whenever the switch or the encoder is 
disassembled or replaced. Centering the switch between 
zero pulses ensures that the correct zero pulse is detected 
when a calibration procedure is performed. Whenever a 
calibration procedure is completed, the distance between 
the Calibrate Limit Switch and the first zero pulse is 
measured and recorded as parameter #16 for the backgage 
and #36 for the frontgage. Check the zero pulse distance 
for each gage and check Table 2 for the appropriate action. 
If the switch position is adjusted, force a gage calibration 
(see above) and recheck the zero pulse distance. 

BACkGAGE
PARAMETER #16 ACTION

0.0” to .24” Move switch cam back 0.25” and recheck.

0.25” to 0.75” OK - no adjustment required.

0.76” to 0.99” Move switch cam forward 0.25” and 
recheck.

FRONTGAGE

PARAMETER #36 ACTION
0.0” to .14” Move switch back 0.10” and recheck.

0.15” to 0.25” OK - no adjustment required.

0.26” to 0.39” Move switch forward 0.10” and recheck.

taBle 2

MOTOR CONTROllER
The Digital Gage Control uses a two-speed reversible 
motor controller to operate the DC motors on the gages. 
The motor controller has an eight-position DIP switch and 
two rotary potentiometers (see Figure 6) that are used to 
configure the motor controller.

SW1 Brake delay enabled when open, 
 No delay when closed

SW2,3,4 Fast speed course setting.
SW5,6,7 Slow speed setting.
SW8 Brake immediately when closed, 
 Brake after stop when open.
P1  Speed adjustment potentiometer 
P2 Brake delay adjustment potentiometer 
 (no effect if SW1 is closed)

To adjust the motor control, set the switches to the following 
settings: 1, 2, 3, 4, 7, 8 ON or closed and 5, 6 OFF or 
open. Use the JOG mode to run the gage in fast forward 
or fast reverse and adjust P1 until the motor voltage reads 
90 volts DC. When this is complete, run the motor slow 
forward and measure the slow speed voltage. The slow 
speed voltage should be between 12 and 20 volts. If it is 
not, change the settings of switches 5, 6, and 7 according 
to Table 3 and recheck. 

Note:  After adjusting the speeds, the overshoot value in the 
configuration may need to be modified. To do this, 
set the compensation parameter to 1 (parameter 9 
for the backgage, 29 for the frontgage), position 
the gage several times using MANUAL mode, 
then set the compensation parameter back to its 
original setting.
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FAST SPEED SElECTION

SW4 SW3 SW2 MOTOR VOlTAGE

Off Off Off 14

Off Off On 32

Off On Off 39

On Off Off 47

Off On On 57

On Off On 65

On On Off 71

On On On 90

SlOW SPEED SElECTION

SW5 SW6 SW7 MOTOR VOlTAGE

Off Off Off 6

Off Off On 14

Off On Off 16

On Off Off 20

Off On On 24

On Off On 28

On On Off 30

On On On 38

taBle 3

TROuBlESHOOTING

lED INDICATOR ON THE CPu
The CPU board has a single digit LED display that is used 
for diagnostic purposes. The following indications are 
possible: 

Heartbeat: When the CPU is functioning, the single digit 
LED display on the CPU board will display a heartbeat 
pattern to indicate normal operation. The heartbeat 
pattern is a circular chaser pattern that repeats once 
every 1.2 seconds. 

Checksum: When power is first applied, the CPU tests the 
Flash memory for validity. During this test a “C” will be 
displayed on the LED.

Other LED Indicators:

1 Serial Port 1 - J18 active on AF Analog Mezzanine

2 Serial Port 2 - J3 Active

C Calculating CRC

L Loading RTC Application

U Loading Utility Program

A RTC Application CRC failed

P Utility Program CRC failed

S SIMM CRC failed

E External SRAM test failed

FiGure 6 - Motor controller
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H Boot Loader CRC failed

F Map flag invalid

CHECkING POWER SuPPlIES
The Digital Gage Control logic runs on 24 volt DC 
power. On hydraulic shears, this power is supplied from 
the shear control. On mechanical shears, a small AC-DC 
power supply is added. Check the 24 volt power level on 
terminals TB2-4, 5 on the display board (842122). The 
control can operate normally with any input power level 
between 22 and 31 volts. The display board converts the 
24 volt input power to 5 volts for internal use and to supply 
the CPU board. Check the 5 volt level on TB 1-1, 2 of the 
display board. This power supply must be between 5.00 
and 5.10 volts. The 5 volt level is not adjustable. If the 24 
volt level is in the proper range and the 5 volt level is out of 
specifications, the display board must be replaced.

CHECkING THE ENCODER
If a failed encoder or encoder wiring is suspected, the 
encoder signals can be easily checked using a logic probe. 
Connect the power leads of the logic probe to the 5 volt 
supply on TB1 of the CPU board (observe proper polarity). 
Probe each of the encoder signals on the encoder WIB 
board (Part #842165) while manually rotating the shaft 
of the encoder. The signals A, A!, B, and B! should all 

toggle both high and low as the encoder is turned. When 
the encoder is stopped, A! should be the opposite level 
of A. The same applies to B and B! The Z-signal should 
pulse high once per revolution and the Z! signal should 
pulse low once per revolution. If a signal is missing or not 
functioning properly, check all of the connections, and 
replace the encoder if necessary.

Note:  If the encoder is disassembled from the gage, 
the setting of the Calibrate Limit Switch must be 
checked, and the calibration must be adjusted 
(see ADJUSTING THE CALIBRATION). The 
encoders are supplied with power from the 24 
volt power supply. The encoder supply voltage is 
reduced from 24 volts by resistors on the encoder 
WIB board (842165). The encoders will operate at 
any level from 6 to 24 volts DC. The power level 
supplied is typically 9 to 17 volts.

FiGure 8 - typical encoder signals

FiGure 7 - cpu Board and cpu Mezzanine Board
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lIST OF FuNCTIONS
The following is a list of the special functions that are 
activated by using the FNC key. The functions listed in 
italics are maintenance functions and are not printed on 
the keys. 

key label Description
0 Force calibration

1 NEW Enter a new program

2 LOAD Load a program from memory

3 RECEIVE Receive a program from the host 
computer

4 END End new program Entry

5 SAVE Save a program to memory

6 SEND Send a program to the host computer

7 INCH/MM Change between English and Metric 
units.

8 CAL

9 Access the configuration parameters

- DELETE Delete a program from memory

+ Start the communication port test

. Enter the “Jog” diagnostic

GlOSSARY
Active Memory: The memory area on the Digital Gage 

Control containing a gaging program that will be run 
when the START key is pressed in AUTO mode. 

AUTO Mode: The automatic gage cycling mode of the 
Digital Gage Control. The gages will sequence through 
a list of programmed steps in the active memory. The 
program step will index automatically as cuts are 
completed on the shear. The AUTO mode key will 
illuminate when this mode is active. 

Calibration Adjustment: A procedure used to precisely 
align the gage encoder to the machine. The gage is 
positioned and a test piece is cut and measured. The 
measured position is entered into the control to adjust 
the position encoder.

Calibration Procedure: A homing operation used to 
initialize the gage encoders. The gage moves backward 
to a Calibrate Limit Switch, then moves forward to find 
a zero pulse on the encoder.

Encoder: An electronic position measuring device used to 
keep track of the position of the gages.

File Memory: A memory area on the Digital Gage Control 
used for saving programs. Up to 200 programs can be 
stored in the file memory.

Kermit: A public domain file transfer protocol developed 
by Columbia University.

MANUAL Mode: Operation mode of the Digital Gage 
Control where the gage is moved by entering a numerical 
position and pressing the START key. The gage will 
stay at this position until another move is initiated by 
the operator. The MANUAL mode key will illuminate 
when this mode is active.

Program: A sequence of gage positions used to control the 
Digital Gage Control in AUTO mode. 

RAM: Random Access Memory. Digital read/write 
memory used by the microcontroller.

Zero Pulse: Also called Z-pulse. A reference pulse that 
occurs once per revolution of the encoder. The pulse 
per revolution constitutes the Z-signal.





CINCINNATI is a registered trademark of Cincinnati Incorporated.  

CINCINNATIR
C O P Y R I G H T    2 0 1 0

C I N C I N N AT I  I N C O R P O R AT E D


	INTRODUCTION
	IDENTIFICATION
	OPERATION
	GENERAL
	MANUAL MODE
	AUTO MODE
	ENTERING A NEW PROGRAM
	RUNNING A PROGRAM IN AUTO MODE
	INCREMENTAL MOVES
	ZERO CUTS

	COUNTERS
	STROKE COUNTER
	BATCH COUNTER
	PRODUCTION COUNTER

	Frontgage BACK-OFF
	SAVING AND LOADING PROGRAMS
	DELETING PROGRAMS
	ADJUSTING THE CALIBRATION
	SELECTING METRIC UNITS

	COMMUNICATIONS
	SENDING AND RECEIVING PROGRAMS
	REMOTE FILE OPERATIONS

	MAINTENANCE
	ERROR MESSAGES AND WHAT TO DO ABOUT THEM
	COMMUNICATION CONNECTIONS
	JOG Diagnostic
	FORCING A CALIBRATION
	CHECKING THE SETTING OF THE CALIBRATE LIMIT SWITCH
	MOTOR CONTROLLER

	TROUBLESHOOTING
	LED INDICATOR ON THE CPU
	CHECKING POWER SUPPLIES
	CHECKING THE ENCODER

	LIST OF FUNCTIONS
	Glossary

