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INTRODUCTION

The Model MP38 microprocessacy controller iz used to position & guide
or a stop on a press brake. The unit controls a 2 speed DC electric
drive or  Thydrsulic system which turns & lead screw. The position of
the gauge is sensed by an incremenatl shaft angle transducer that is
geared to & lead screw. The controller can turn on the drive unit and
count  the pulses frem the transducer and then turn the drive unit off
when the gauge reaches the desired poeition.

The MP238 is programed using a display and keyboard similar to an
electronic celculator. The display acts zs =8 proﬁﬁt for the operastor
and indicestes what item of data is to be entered. This entry

procedure is discussed in detzil later in this manual in a secticon

called ENTERING A NUMBER.
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FRONT PANEL CONTROLE

On the front panel of the unit are € lighted puehbutton switches and &

16 key keypad. The functiconse of theee keys are as follows!:

HALT
The HALT key is used to stop the gauge during a meve. The red
lamp indicates that the forward and reverse outpute are off.

RUN
The ERUN key is used to initiate = movement. It i=s normally not
reguired to use the run key eince the unit will automatically
initiate a run seguence after the desired poéftion is programed.
If +the EALT were used to stop a move then the RUN key woulcd
reztszrt the movement. TS& green lamp indicates that a movement
is in progress.

METRIC WHEN LIT
The METRIC WHEN LIT key is used to toggle between inch units and
centimeter unite. Whern the lamp is 1it, #1211 lengths are
displayed in centimetere and 211 lengths programed are
irterpreted by the computer as being centimeters. When the lanp
is off, lengths are dieplayed in inchee and all lengthe programed
are interpreted by the computer as inches. The actusl
meazuremente of the computer are in inches with reeoluticn to the
nearest 002 inches. When metrics are veed the metric dimensions
are converted to +the nearest inch egquivalent. 1f = roundqff
oecurs, the amount of youndoff can be eeen by checking the number

2 second time. The computer takes the inch value and convertis to

the nearest .001 em. The value displayed may be different by one

[N
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least significant digit but it will reflect the actuel length
that wi%l be used. The difference will bs less than the
resclution of the system.

JGG OUT
The JOG OUT key is used to manuzlly move the gauge when the
machine is halted. The movement is in slow speed and sway from
the =zero point of the machine. The vellow lamp indicates that
t+he DUT eutput is turned on.

JGG IN
The JOG IN key is used tc menuselly move the gauge when the
machine iz halted. The movement is in slow éﬁéed and toward the
zero point of the machire. The yellow lamp indicates that the IN
cutput is turned on.

LOCAL
The LOCAL key is used to select the iocal eor remote mode 0f

'operation. In the local mode the lamp is illuminated and the

cperator has full contrel of the programing, running, and manual
operation of the unit. Irn the remcote mode the lamp iz not
illuminated and &a main computer controle the programing and
rurnning of the unit. Aleo, in the remcte mode, 211 manual
functicne a&re disabled. I£f the unit is in the remote mode for
more than 15 seconds with the communicaticne link dieabled, the
local lamp will flash on and off indicating & fault in the serisl
link. For more information concerning the remote moderof

operstion, s=e the remote communication specification.

The SETUP key ie used to enter the setup mode for entering the
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constante about the machine.

The CAL key is used to manuzl initiate the calibration seguence

of the machine.

The POS key is used to enter the programing mode. The operator
presee=z the POS  Kkey, enters the desired poegition, then presszes
the ENT key. The unit will sutomaticelily etart & run seguence to

move to the desired distance.

The ENT key 1s +the ENTERE key and is used in the SETUP and POS

functions to terminate the entry of a data item.

The CLRE key is used to clear an entry made in the SETUP or POS
modee of operation. The key is used to erase the contents of an

entry before the ENT hkey is pressed.

The number Keyvs and the decimal point are uveed in entering numbers.
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ZETUF MODE

The SETUP node 1e& used to enter data about the machine that the
computer needs to know in order to perform it s function. This data
may vary from machine to machine and cannot be perranenetly set into
the computer. Howsver, the compuier has recharagable batteries that
maintain power to  the memory circuits so that this data can be
retained when the power to the unit is turned cff. The batteries are
avtomatically charged when the unit is turned on. If the batteries do
discharge the unit will automaﬁically enter the setup mode when turned
onn and will not perform any cother function until”ﬁhe setup procedure
is completed. A liet of the setup data parameters and a description
of each are as follows:
COURTS PER REVOLUTION
The COUNTS PERE EEVOLUTION parameter is the number of counts per
revolution that are contained in the incremental shaft zngle
tranesducer being used with the unit. The prompt for this
perameter is:
CountZ 258
Hote that. the number displayed is the current countes per
revolution.
DISTANCE PER REVOLUTIOHN
The DISTANCE PER REVOLUTION parameter is the distance that the
wheel +thzt is attached to the incremental shait angle transducer
travels in one full reveolution. The prompt for this parameter
is:

digt. 12.000

n
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Note +thet the number dieplayed 1g the current distence per
revolutiqn.
CORRECTION FaCTOR
The CORRECTION FACTOR parameter is wused to make minute
correcticons in  the system after the cycles per revoluticn and
distance per reveolution parameters have been correctly entered.
Thie number is actually a multiplication factor to eczle the
actuazl system counts-per-inch factor by. The prompt for this
parameter is:
Corr. 1.00000
Note that the number displayed is the current”&orrection factor.
DIRECTION CF TRAVEL |
The incremental shaft anglé transducer provides direction of flow
information tc the controller but it can be physically mounted on
the machine sc that for forward movement of the material, either
s clockwiee or counter-clockwige rotation of the transducer will
oceur. The DIRECTION parameter allows the opevator to changs the
counting direction by selecting either the 0 or 31 Rkey to change
the direction setting., One of these settings will be correct for
your machine. The prompt for this paraneter is:
dirEction O
Kote that the number is the current direction setting.
DISTANCE
Most machines tend to move & emell distance after the direct;on
cutput is turned off. The unit «will turn the direction cutput
off at the LEAD dietaznce hefore the actual desgired position to

compenszte for this, The preompt for this parameter is:
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LEAG 0.000
Note thaF the number displayed is the current lead distarnce.
REFERENCE POINT
The REFERENCE POINT parameter ise the dietance that the computer
sets it’s length counter to when & calibrate sequence is dones.
It is approximately the distance from the zero point of the brake
to the reference switch. The prompt for this parameter is:
rE¥F. 0.000
Note that the number displayed is the current reference point.
SLOWDOWN DISTANCE
The LOWDOWN DISTANCE parameter 1s the “distance from  the
cbjective poeition that the unit will shift from fast speed into
slow speed. The prompt fof this parameter is:
SLO. LE. 0.000
Note that the numbsr dieplayed ie& the current slowdown distance.
LEAD DISTANCE
The LEAD DISTANCE parameter is used to compensate for machines

+that ecoast a emall distance after the slow output is turned off.

The controller subitracte thise distance from the obliective
position before movement begine. The prompt for this parameter
iet

LEAd OQ.000
Note that the number dieplayed is the current lead distance.
INSIDE TOLERANCE
The INSIDE TOLERANCE parameter ie ueed by the unit to determine
if the finsl position reached ieg within an accepitable toleraﬁce.

After =2 run sequence ie completed, the unit subtracts the inside



¥P38 BACKGAUGE CONTROLLER MANUAL

tolerance length from the objective pozition snd compares thie
pnumber to the present peosition. If the present poesition is less
tharn the objective position minus the inside tclerance, the unit
will eautomatically adjust the LEAD DISTANCE and initiate ancther
run sequence. The prompt for this parameter is:
In. LE. 0.000
Note that the number displayed is the current inside tolerance.
OUTSIDE TOLERANCE
The OUTSIDE TOLERANCE parzsmeter ie used by the unit to determine
if the final positieon reached ie within an gcceptable tolerance.
After a run seguence is completed, the uﬁit adds the outside
tolerance length +to the objective positicn and compares this
number +to the present ﬁosition. If the present position is
greater than the objective position plus the outside tolerance,
the unit will asutomatically adjust the LEAD DISTANCE and initiate
another run sequence. The prompt for this parameter is:
Out. LE. ©.00D
MEMORY RESET OPTION
There are times when the operator may wish to clear all of the
unit’e memory and program the computer from a rezet condition.
The FRESH etart option allows the operator to reset the computer
by entering the code 1984. Any other number will be ignored.
The prompt for this parameter is:

FrESh C
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CALIBRATION PEOCEDURE

When the unit is turned on, the computer does not know the location of
the gauge since .it may have been moved since the last time the unit
was turned on. The computer must find a known location on the machine
via the calibration procedure. Assuming that the machine setup datsa
hae been entered, the displey will ehow:

CALibrAtE

Thie is the prompt for the operator Jto\“press the CAL key. The
computer will then drive the gauge in the OUT direction in fast speed
until it hite the out limit switch. The computer Qill +hen sense that
the gauge is in the full out pogition by noting the lack of signals
fyom the traneducer. Next the ﬁomputer will drive the gauge in the IN
direction in elow sepeed and wait for the reference limit switch to
close. This gives the computer a rough indication of the position of
the gauge. The computer continues in elow speed unitl ii senses &
zero eignal from the incremental ehaft angle transducer. Thie signal
occure in & precise  location at one point per revolution cf the
transducey shaft. At this point the computer sete it’s length counter
to the value of the reference point programed in the setup mode and
stops all movement. To determine the value of the reference point the
following procedure should be done:

1. Keasure the distance from Lhe zero point of the machine to the

center of the reference switch,
2. Enter this number as the reference point in the setup node.
Z3. Ewecute the calibration procedure by pressing the CAL key.

4. Messure the position of the gauge when the gauge stops and the

L]
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HALT lamp illuminates. Compare this value with the psoition
on the displsay. Subtract the actuesl position d{rom the
dieplayed position and add the result to the previously
programed reference length to form a new reference length.
Enter this new reference number using the setup mode.

Exe—~ute the calibration seguence by pressing the CAL Kkey.

Thia essguencs ehould be repeated until the pogition of the gauges

matches that on the unit’s display.

16
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OPERATING PROCEDURE

Te move the geuge to & desired pogition the following procedure should

be donege:

Press the P0OS key to enter the program node.
Key in the desired position for the gauge to move to.
Prees the ENT key to terminate datas entry. - The unit will then

automatically initiate a run seguence te move teo the desired

position.

The run sequence that the computer uses to move to a desired location

ie as {follows:

1.

If the obiective poeition is greater than the present position
plus the slowdown lengﬁh, the gauge isg moved in high speed to
a position equal to the desired position plus the slowdown
length.

The gauge is stopped briefly and allowed to coast out.

The gauge is moved in the TN direction in slow speed until it
reaches the objective position minus the lead distance.

The gauge stope and is zllowed to coast in., A check is done to
zee 1f the current length is within tolerance. If not, the
lead distance is automatically adjusted and a new run. seguence
is initiated. If the current length is within tolerance, the

HALT lamp ie illuminated.

i1
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ENTERING A& NUMBER

Throughout this document, references have been made to entering a
nunber. This procedure will be explained in detail now &0 thet the
rest of the manaul can be sgimplified.

Humerical data refers to such things as length of a part or duration

of a press c¢ycle. In order to tell the computer what these values
are, the operator must enter or key in these numbers through the
keyboard in a manner that the computer can understand. This same

procedure is used for all numerical data.

Before describing this procedure, a definition 6f some terms may be

necessary. The following terms and their meanings will be seen

throughout this manual:
PROKPT —-— There is a two-way communication hetween the computer
and the cperstor. The operateor tells the computer what a certain
value ise but the computer must tell the operator what data item
the operator is to key in next. Thie message from the computer
ig called a ‘prompt’ and it appears on the left hand side of the
display. Fach prompt ie& unigue =o that the operator should know
exactly what piece of data the computer is asking for by the
prompt.
ENTER -- When the coperator keye in & piece of data, he must tell
the computer when he is finished. This 1is done with the ERT key
end it ie used like the period at the end of & senten;e.
Pressing the ENT key tells the computer "1 am finished with this
line of data. Store it away and go to the next line of data.™

CLEAR -- Before the ERT key is pressed, the operator has the
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option  to check what he has entered to sse 1f it is correct. If
he findg that he has made & mistake, he can erase whet he has
entered by pressing the CLR key. This will cause the display to
revert back to showing the value that was present before any keys
were pressed, tl=o, for any errors that may ecccur, the display
will show the error code and the clear key must be preszed before

any other action can take place.

FORM —-- For each data item there is a form or shape associated
with it. Thie consists of the number of digits above and below
the decimal point. An example of this might be a length whose
form is defined &s XXX.XX. This means that iﬂere are allowed to

be three digits above the decimal point and two digits below the
decimal point. Thus the largest number that could be entered

would be 999,93 and the smellest increment would be (.01 units.

When +the maximum number of digite above the decimal point have

been entered, the decimal point is automatically ingerted or the
decimal point may be entered at any time before by pressing the

decimal point key.

RANGE -- For each data item there is a range of acceptable values
that can be entered. Values entered outeide of this range will
cause and error message to he shown. & data item whose form nay

be XYYX.XX may have a range of 10.00 to 100.00 because of some
machine constraint. Valuese entered outside of this range will
result in an error message being displayed.

an underetanding of these terms we can proceed to explain the

entry procedure. The best way to do this is with an exanmnple.

The example’s data items consist of:



Lata Item
Prompt
Form
Units
Range

0ld Value

New Value

hisplay
dist. 12.000
dist. 1
disSt. 11.
disSt. 11.%9
dist. 11.%8
disSt. 11.887

The value is now entered and the next data item will appear.

¥P38 BACKGAUGE CONTROLLER MANUAL

Diestance per shaft tranaducer revolution

dist.

XX . XXX

Inches

Z.500 to Z0.000 inches

12.000

11.987

Key

7

ENT

14
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A mistske mnd subsequent correction seguence might go like:

Display ey
dist. 12.000 . 1
di5t. 1 2
diSt. iz. CLE
disSt. 12.000 1
dist. 1 1
dist. 11. =
dist. 11.9 &
dist. 11.98 7
dist. 11.987 ENT

The value is now =stored and the next data item appears.
leading and +trailing =zeroes do not have to be entered. An exanmnple

would be the entry of the value of 1C.000 inches.

Displey Key
diSt. 12.000 1
disSt. 1 c
dist. 10, ENT

The value is now stored and the enxit data item appears.
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LENGTH CALIBREATION

The computer detecte the movement of material through the machine by
means of an optical incremental shaft angle transducer which is also
refered +to as a rotary pulse generator or rotopulser. It is a device
which ~ generates electrical pulses as the shaft iz rotated. It can
detect the direction of rotation and it generates a precise nunber of
pulses for each revelution of it’s eshaft. The computer detecte these
pulses and counts the net number of up and down pulses in order to
krniow the shaft position.

The computer only knows the angular displacemeﬁg of the rotecpulszer
ehaft. In order +to +tranelate this angular movement into actusl
materizl movement, a precision measuring wheel is attached to the
shaft of the rotopulser., The wheel rideg on the material and is
cerefully aligned so that in one revolution of the shaft, an amount of
materisl egural to the circumference of the whesl moves through the
machine.

The resolution of the system 1is equal to the circumference of the
wheel divided by the number of ecunts generatéed in one reveolution of
the rotopulser shaft. 1f the cirvrcumference of the wheel iz 10 inches
and there =are 1000 pulses per revolution on the_rotopulser, then the
resolution would be 10 inches / 1000 pulses or 0.01 inches.

™

In +this system +the computer uges the parameters of CYCLES PEER
REVOLUTION, DISTANCE PER EREVOLUTION, =and CORRECTIGN FACTOR to
determine +the resolution of the system and to calculate a system rate

multiplier which is used to determine counte per hundredth of an inch.

With the cycles per revelution and distance per revolution set for the
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type of rotopulser snd wheel being ueed on your particular machine,
the correctign fartor should be set to 1.00000 for initial tests.
With +this initial value of correction factor, the system can then be
fine tuned in order to give opltimum accuracy.
First, manually Jog the guides in until the in limit switch closes.
Femsure the distance from the guide to the zero peint of the machine
and write down the length on the unit display. Next manually jog the
guides out until the out limit gwitch closes. Take the same
measurements as before. & new correction factor can be calculated as
follows:
NOF = OOF # (UDT - UIL» / (MOT - MILD
where NCF ie the new correction factor

OCF ie the cld correction-factor

UOT ie the unit displayed inside length

UIL is the unit displayed outside length

MOT igs the measured inside length

MIL is the measured outside lemngth
Thise new value for correction factor should be entered into the
computer. Continue this procedure until the resultant error is less

+han the tolerance of the system.

17
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EACKGAUGE SERIAL INTERFACE SPECIFICATION
REVISION 2.0

SCOTE

The purpose of this document is to define the hardware and software
paramneters reguired to communicate betwsen the Backgauge Computer
(BGCY and Mazin System Computer (K3C).

HARDWARE
Communication ie via an RS-222C link st a baud rate of 200. This 1is a
10 bit format with 1 start bit, & data bits and 1 stop bit. There is

no parity bit.
LINE DISCIPLIKE

The software line discipline is half duplex. he HMSO is considered to
be the line master. The BGC will not initiate tranemission except in
response to & message from the MSC., 211 messages must begin with a STX
(02) =znd end with ETX (03). A checksum byte must follow the ETX. The
checkzum is computed by taking the 27s compliment of the sum of all of
the characterse transmitted, excluding the control characters STX, ETH
and DLE (16) . If the checkeum byte eguals a control character (STX,
ETX, or DLE) then that byte is replaced by 2 bytee. The first byte is
the DLE chsaracter and the second is the original character plus 16.

& typical exchange between the BGC and the ¥SC would be as follows:

The MSC will initizte a messagel
STX
Hessage .
ET¥
Checkesum

If a complete message has been received, the RGT will reply with:

STX

Message

ETX

Checksum
1f +the wmessage was received with an error, the BGC will not respond.
The remote computer should retranemit the message after & three second
timecut.
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COMPUTER LINK FUNCTIDNS

811 messages to and from the BGC are in ASCII. Data must be right
justified in a {field with leading zeroes or spaces added. For data
with decimal pointe, the decimal point ig incliuded at its appropriste
lpcation in the data field.

The general form of a message Lo the BGC is the model number and unit
number and a function code fellowed by a specific number of
characters reguired by that particular function. The 5 functions

recognized by the BGC are as follows:

FUNCZTICH CCDE FUNCTION

Poll for unit information
Order Entry

Down load setup

Set output on or off
Calibrate the line

bW ke O

[
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POLL FOR UNIT INFORMATION

The MSC eontinously polls the BGC to determine if the unit is on line.
if +the unit responds within the 3 second timeout then that unit is
coneidered on line.- If & unit is not polled within 15 seconds then
+hae+ unit’s LOCAL 1light will flash on and coff indicating a fault in
the serial link. Any faulte detected by the BGC will be reported.

The HSC computer message 1s

byte 1 = &, model number (hex 383
byte 2 = 1-3, unit number
byte 3 = 0, function code

The BGC will respond with

byte 1 = &, model number thex 38
byte 2 = 1-3, unit number
byte 3 = 0, poll response
byvte 4 = cperating status O = idle

i = ryunning

2 = memcry lost

3 = not calibrated
byvte 5 = fault 1 0 = no fault, 1 = fault
byte 6 = fault 2 ¢ = no fault, 1 = fault
byte 7 = fsult 3 0 = no fault, 1 = fault
byte & = fault 4 ¢ = no fault, 1 = {fault
byte 9-14 = current position in thousandths (XRXXXxXD
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ORDER ENTRY

The MSC can losd a job into the BGC using function 1. The form of the
. entry is ag follows:

The MSC message 18

byte 1 = &, model number (hex 38)

byte 2 = 1-3, unit number

byte 2 = 1, function code

byte 4-9 = Length in thousands ($7313°5°5 13 ' IN

The BGC will reapond with

= byte 1 = &, model number (hex 38
. byte 2 1—-3, unit number
L byte 3 1, Order accepted

"

L
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the ability to program the setup values in the BGC. The

REVISION 2.0

form of the entry is as follows:

The MSC message

byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte
byte

Ja
N W N e

&8-13
14-20
21
22-28
29-3%

i

N

nu i

i

36-42 =

13-49

I

50-6& =

&

1-3, unit number
2, function code

&, model number (hex 38)

cycles per revolution (XX¥¥)
dietance per revolution (XX.XXX>
correction factor
direction of travel (0 or 1)
reference point (XXX.XXXD
slowdown length (XXX.XXX)
lead distance (XXX.XXX)

ineide tolersance

(X . XXXXXD

(XXX .XXXD

cuteide tolerance (XXX.XXX)

The BGC will respeond with

byte
byte
byte

1
2
3

&,
1-3

»

model number (hex 38)

, unit number
Setup accepted

mn
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ZET QUTRUTS ON OR OFF

The MSC can set 4 outputs on or off on the BGC. By asking for output
number 5 &ll 4 outputs can be turned on or off at the same time. The
form of the entryv ie as follows:

The MSC message is

byte 1 = 2, model number (hex 383

byte 2 = 1-3, unit number

byte 3 = 3, function code

byte 4 = 1-5 putput to control (5 = all)
byte =3

= output state ( O = off, 1 = on’

The BGC will respond with

byvte 1 = 8, model number (hex 38>
byte 2 = 1-3, unit number
byte 2 = 3, ocutput control response.
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CALIERATE THE SYSTEHM

The ¥SC can command the BGC to calibrate.
follows:

The MSC message is

byte 1 = &, model number C(hex 38>
byte 2 = 1-3, unit number
byte 3 = 4, function code

The BGC will respond with

byte 1 = 8, model number (hex 38&>
byte 2 = 1-3, unit number
byte 2 = 4, calibrate resgponse.

SPECIFICATION

The form of the entry is as
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