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INTRODUCTION

The Model CMEP11-10 controller ias a general-purpose unit deaigned
to control a variety of sheet metal processing machines. The machine
converta colla of stock aheet metal material into cut parts which can
‘"include up to aix different punch patterns.

The CMP11-10 ias designed for use with a non-—stop line. It has the
capability of programming 100 different batches (jobas) to be run,

The operation of the CMP11-10 itaelf ia atraightforward. The
CHMP11-10 uses an incremental shaft angle transducer to sense material
movement. The transducer generates an exact number of pulses to the
CMP11-10 which is equal to an exact amount of material movement. The
CHP11-10 then counta the pulasea and activatesa the appropriate cutputa
when the programmed movement has occurred.

The CMP11-1C is programmed using a CRT display and a keyboard
located on the front panel. The CRT display allows the user to view
an entire page of aetup, bateh, coil, or atatus information at one
time. Data can bhe entered or chénged by using the aspecified keys on
the front panel.

When +the CMP11-10 is inatalled, the key operator or maintenance
person entera appropriate values into the computer uasing its Setup
mode . These values will rarely need to be changed, and never by the
regular operator of the machine, so a aecurity lock has been provided
to protect setup data.

After the Setup values are in place, partas are described to the
CMP11-10 by using the Part Programming mode. Here, parts are put into
a sasimple tabular form that liats each operation required to make a
given part. Parta can be added, changed, or deleted when the security

awitch is unlocked.
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After a part has bheen programmed, it ias actually produced by
requesting in the Job mode the desired quantity to be made. As soon as
that ia done, the operator atarts production by pushing the CMPi11-10’s
'RUN button. More part deacriptiona and joba can be added at any
time...even while the line is running. Since this is a function of the
regular operator, joba can be added or deleted with the asecurity

awltch locked or unlocked.



SPECIFICATIONS

The following are general apecificationa for the CHP11-10. They

include the general featuresa
weight.,
Reasolution

Accuracy

Maximum Machine Speed
Maximum Part Length
Maximum Batch Quantity
Number of Batchea
Pattern Types

Input Power

Qutputs

Inputs

Phyaical Size

Weight

of the syatem and dimensional size and

012 in with a 12 inch wheel

Output turned on within .012 inch
of operation excluding errors in
machine tolerance

200 feet per minute

9999.99 inches

9999

100

7 (SH, Pi, P2, P23, P4, PS5, P&

115 VAC +/— 10%, 50-60 Hz @ 1 Amp
5 to 24 VDC @ 1 Amp

Forward
Shear
Punch
Punch
Punch
Punch
Punch
Punch

aUh WP

Remote Run
Remote Halt
Motor Starter
Pattern 3 Type
Pattern 4 Type
Pattern 5 Type
Pattern 6 Type

14 in x 17.25 % 7.25 with a 1 in
flange on the front panel

30 pounds



FRONT PANEL

On the front panel of the CMP11-10 are & lighted puahbutton
switchea and 28 keya. Information is pasaed from the operator to the
CMP11-10 thru these sawlitchea and keysa. The functionas of the

puashbutton awitchea are aa followas

HALT
The HALT button 1is used to stop the machine from running
material. The red lamp inaside thias button indicates that the

controller ia in the HALT mode.

RUN

The RUN button 1ia used to put the CHMP11-10 into the Run mode.
The green lamp inside this button indicates that the controller is in

the RUN mode.

MANUAL SHEAR

The MANUAL SHEAR button 1s used to manually cycle the ahear
output when +the line is in the HALT mode. The yellow lamp indicates
when the shear output is on in either the HALT or RUN mode. The shear
also causes a reset condition to occur in the controller. A reset
condition meana that all of the parts in progress will be terminated
and the <c¢ontroller will begin again, from the farthest press, to
procesa the uncompleted parta over again. See the aection titled ‘RUN

MODE’ for more information.

THE THREE REMAINING BUTTONS ARE UNUSED IN THIS VERSION,



FRONT PANEL

DATA ENTRY

Information ia entered inte the CMP11-10 uaing the keypad on the
front panel. Data ia entered at thé point where the cursor reaidea on
the CRT screen. The cursor is a shaded rectangular box which not only
ashowa the operator where the next data item will be entered, but also
ahowa how many digitas may be entered for the particular data item.
The CMP11-10 doea thia by making the cursor aize the same size as the
maximum number of characters that can be entered into the particular
data apace. Alao note that for data items that require separators or
a decimal point, that the reguired separator or decimal point will be
automatically inaerted when the maximum number of diglta have been
entered on the left aide of the aeparator.

wWhen entering numbers which have fewer digits than the maximum
allowed, it is not necessary to enter leading or trailing zeroes. For
example, suppoase that the slowdown-distance ils to be programmed. The
range of values for the slowdown distance is 0 to 999.99 inches. If
the alowdown distance to be programmed ia 5.7 inches, the needed
keyatrokea would be:

s

7
ENT

The CRT now shows S5.70 inchea and the cursor has advanced to the
next data item. Also, if only 5 inches were to be programmed, no
decimal peoint 1ia needed to indicate fractién aeparation, so the
keystrokes needed to enter just 5 inches would be:

S
ENT



FRONT PANEL

Thia form of data entry will reduce the number of keyatrokesa
needed to enter the data required and also provides for a more ‘user-—
friendly’ controller. The functions.of the 28 keya located on the
keypad are as followsa:

ADD LINE

The ADD LINE key is used in the job mode to insert a new line at

the current cursor posaition. For further information on

inaerting linea, see the asection titled ‘RUN MODE’.
DEL LINE

The DEL LINE key is uaed in the job mode to delete the line that

the curaor ias currently on. For further informatioen on deleting

lines, see the section titled “RUN MODE“.
NXT LINE

The NXT LINE key is used in the job mode to advance the cursor to

the beginning of the next data line. It ia uged to terminate

data entry of the current .line and advance the cursor to the
atart of the next data line.

ASTERISK (%)

The ASTERISK key ia uged to view the ayatem astatua and alsao
allows the operator to clear all jobs, all preogrammed parts, or
the <computer‘a entire menory. By entering the code *"1984" and
preasaing the ENTER key all setup and job data will be erased; all
the data will then have to be re-entered to begin operation.

The System status mode also allows testing of punch outputs.
The aelected output will be turned on for the time set on page 2

of the Setup mode.



FRONT PANEL

UP ARROW

The UP ARROW key ita uaed in ail modea of operation to move the
cursor up one line. If the cursor is at the top of page 1 of a
aheet of data, presaing the up arrow key will have no effect.
Pressing the up arrow key in the job mode will cause the cursor

to assume its present position in the previous data line.

RIGHT ARROW

PAGE

STAT

The RIGHT ARROW key ia used in the job mode to move the curaor
right to the next data column. If the curaor ia poaitioned at
the end of the current line, preasaing the right arrow key will
advance the cursor to the atart of the next line.

up

The PAGE UP key is used in the setup and jo0ob modes to view the
previoua acreen or page of data. In the setup mode, pressaing the
PAGE UP key with the current page being page 1, will show the
aetup data on page 2., In £he Jjob mode, pre=saing PAGE UP will
ahow the previoua page of job data with the cursor remaining in
itaea respective place on the screen unless the top page has been
reached. When the top page i1a reached, the cursor will be

poailtioned at the top of page 1 in the job column.

The STAT key is used to view the status of the joba currently
atored in the CHMP11-10. Pressing the STAT key will entexr the jo0b

mode with the curacr poailtioned on the current 3job being

proceased.

i?
Y



DOWN

LEFT

PAGE

SETUP

FRONT PANEL

ARROW

The DOWN ARROW key ia used in all modes of operation to move the
curaor down to the next data line. As with the up arrow key, the
poaition of the curaor in reapect to the data line ia retained.
ARROW

The LEFT ARROW key is used in the job mode to move the cursor to
the previoua data column. If the cursor iz currently at the
beginning of a data line, pressing the left arrow key will cause
the curasor to be poaitioned at the end of the previoua data line.
DN

The PAGE DN key is used in the setup and job modes to view the
next screen or page of data. In the setup mode, if the current
page ia page 2, preasing the PAGE DN key will cause the CMP11-10
to display page 1. In the job mode, pressing PAGE DN will cause
the CMP11-10 to show the next page of job data unless the cursor
ig presently on the last page.r If the cursor ia presently on the
laat job data page, the cursor will be positioned at the bottom

of the page in the job column.

The SETUP key is used to enter the setup mode. If the security
key located on the front panel is locked, data may be reviewed,

but may not be changed.

PARTS DIR

The PARTS DIR key 1la used to diaplay the directory of parts
currently programmed, and the number of empty programming lines

left for additional parts.



FRONT PANEL

PROG PART

JOB

ENT

CLR

The PROG PART key is used to enter the parts programming mode.
wWhen this key i1s struck, the CHP11-10 prompts for the part number
deaired, and waita for the operator to reapond. If a previousaly
undef ined part number ia entered, the ascreen will show a null
part {(one with no operationa defined). If an active part number
ia entered, the current configuration of that part ia diaplayed,
and it may then be edited. If the gsecurity switch is locked,

parts may view, but not added, changed, or deleted.

The JOB key ia uaed to enter the job mode. Pressing the JOB key
will cause the acreen to diaplay the current job data and the

cursor will be positioned at the firat available job line.

The ENT key ia the data enter key and it is used by the operator

to indicate to the computer the end of a data item entry.

The CLR key ia the data clear key and 1t is uased to erase a data
entry before the enter key i3 pressed,. For example, auppose upon
entering a data value, you presa a wrong key. Pressing the CLR

key will cause the CMP11-10 to diaplay the data item’a original

value before vyou astarted to enter the new value. The CLR key is

alao used to clear any error messages from the acreen.

NUMERIC ENTRY KEYS

The keya O thru 9 and the decimal point key are uaed in entering

the numeric values required for a specific data item.



FRONT PANEL

SECURITY LOCK

The amecurity lock aswitch located on the CHMP11-10 front panel
ia provided to prevent tampering with data values in the aetup
and parta programming modes. This feature was provided with the
asasumption that once the setup and parts data have been entered,
there will be only occasional need to change the data in this
mode, With the awitch turned off, the aetup and parts datas may
be reviewed, but c¢cannot be changed. If an attempt ia made to

change thia data with the aecurity awitch off, an error measage

will be displayed.

CONTRAST CONTROL
Alap located on the front panel ias a contraat control which the
opefator may adjust to suit the work environment in which the CMP11-10

is placed.



SETUP MODE

The saetup mode 1s uaed to enter the machine parametera and other
aeldom~changed valuea, Thias data may vary from machine to machine and
therefore cannot be permanently aet into the CMP11-10. However, the
‘computer has an internal battery that maintains power to itas memory
circuita ao that thia data can be retained when the power 13 off. The
battery is automatically charged whenever the unit is on. If the
battery should ever discharge, the CHMP11-1C will automatically enter
the setup mode when turned on to force the operator to re-enter the
asetup data. The setup mode is entered by presasing the SETUP key.

The aetup data consiata of two pages. The firat page contains
general data that the CMP11-10 needa to know about the machine. The
gaecond page contains information about the shear and punch pressea,

The setup parameters for the CMP11-10 and their associated
functions are as followa:
CYCLES PER REVOLUTION
The CMP11-10C uses an optiéal transducer which produces pulses
that are counted by the controller. These pulaes are then uaed
to calculate the amount of material that has been moved. To do
this properly, the exact number of pulses produced in one
revolutibn of the transducer’s wheel muat be known. That value
ahould be entered aa the CYCLES PER REVSOLUTION parameter: it

defaults to a value of 2586 if no value i1a entered.
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DISTANCE PER REVOLUTION
The DISTANCE PER REVOLUTION parameter 1is equal to the
circumference of the wheel attached to the length transducer.
Thia wvalue allowa the operator to acecount for wear on the wheel
with extended wuse. Thias wear will cause the wheel to become
amaller and cover lesa diatance in one revolution, thua cauaing
miscalculations in distance. This value defaults to 12.00 in. if
no other value is entered.

CORRECTION FACTOR
The CORRECTIGN FACTCR is a constant that is used to compensate
for alight gear aize errors that may be in the machine and wheel
wear. With no correction regquired, the value would be 1.00000.
A larger number would reault in larger parta and a amaller number
would result in smaller partas. For further information on the
correction facter, aee the aection titled ‘LENGTH CALIBRATION’.

FORWARD ENCODER ROTATION
The length tranaducer provides direction of flow information to
the OCMP11-10 but it can be mounted on the machine soc that for a
forward movement of the material, either a clockwise or counter-—
clockwize rotation of the tranaducer shaft will occur. The
FORWARD ENCODER ROTATION parameter allowa the operator to change
the counting direction by pressing any numeric key and toggling
the travel direction from right to left. I£f the CMP11-10 counts
in the negative direction for a forward movement of material, the

direction of travel parameter ahould be changed.
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SETUP MHMODE

OF LENGTH

The UNIT OF LENGTH parameter allows the CMP11-10 to accept and
display all of ita varioua lengths and other parametera in the
Engliah ayatem {(inchea) or the Metric ayatem (millimeterad. Thia
parameter can be toggled back and forth by pressaing any numeric
key. Remember, 1if the unit of length setting ias Metric, you must

enter all lengtha in milliimetera,

POWER LINE FREQUENCY

DATE

The POWER LINE FREQUENCY parameter may be toggled between &0 and
S0 Hz by preasing any numeric key, and should mateh that of the

local power line to minimize acreen flicker.

The DATE parameter is the current date and should be entered as:
month / day / year
The separators will be entered automatically if the month and/or
day is a two digit number ﬁr can be manually inserted by using
the decimal point key. For example, to enter the date of October
23, 1983 the necessary keystrokea are:
1 ¢ 2 3 8 3 ENT
To enter the date of June 6, 1984 the necessary keystrokes are:
& . 6 . 8 4 ENT
Once the date is set, it is automatically updated by the CHMP11-10
and will not have tou be changed unless a losa of memory condition

oCcCurs,
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SETUP MODE

The TIME parameter ias the current time and ashould be entered as:
houra / minutes / am or pm

As with the date, the separator ia automatically inserted when
entering a two digit houra or can be manually inserted if
entering a aingle digit hour by presaing the decimal! point key.
After the houra and minutea have been entered, the am or pm
aelection <can be made by presaing any numeric key to toggle the
diaplay tag from am to pm. Aa with the date, once the time is
aet, the CMP11-10 will automatically keep the time by meana of

on—board clock circuita.

SHEAR SLUG WIDTH

Thia parameter is used to inform the CMP11-10 how much material

ia wasted by the action of the cut—-off press.

RESET SCRAP LENGTH

HALT

Thia parameter tells the CMPli—lO how large a scrap piece to make
when atarting the line from a reset condition. Tt ahould be large
enough ac that the machine’a apeed haa atabilized before the
first presa operation occurs, in order to minimize length errors.
BETWEEN BATCHES?

Normally the CMP11-10 atops the line at the completion of each
batch. However, i£f a NO responae isg given +to thia YES/NO

aelection, there will be no halt between batches.
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SHEAR "ON" TIME
The time set here by the operator determines how long the Shear
output remaing turned on for each Shear operation. The optimum
value dependa on the design of the machine and the line apeed.
PUNCH #1 “ON" TIME
The time aet here by the operator determines how long the Punch
#1 output remains turned on for each operation of thia presa. The
optimum value depends on the design of the machine and the line
apeed.
PUNCH #1 TO SHEAR DISTANCE
The operator sghould enter here the distance from the effective
center of the Punch #1 pattern to the cutting edge of the shear.
PUNCH #2 "ON" TIHME
The time aet here by the operator determines how leng the Punch
#2 output remains turned on for each operation of this preas. The
optimum value depends on thé degsign of the machine and the line
speed.
PUNCH #2 TO SHEAR DISTANCE
The operator should enter here the distance from the effective

center of the Punch #2 pattern to the cutting edge of the Shear.

PUNCH #3 "ON" TIME
The time aet here by the operator determines how long the Punch
#3 output remaina turned on for each operation of this press. The
optimum value dependa on the deaign of the machine and the line

spead.
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PUNCH #3 TO SHEAR DISTANCE
The operator should enter here the diatance from the effective
center of the Punch #3 pattern to the cutting edge of the Shear.
'PUNCH #4 "ONR" TIME
The time aet here by the operator determines how long the Punch
#4 output remaine turned on for each operation of thia presa, The
optimum value depends on the design of the machine and the line
apeed.
PUNCH #4 TO SHEAR DISTANCE
The operator should enter here the distance from the effective
center of the Punch #4 pattern to the cutting edge of the Shear.
PUNCH #5 "ON'" TIME
The time set here by the operator determines how long the Punch
#5 output remains turned on for each operation of thias press. The
optimum value depend= on the design of the machine and the line
apeead.
PUNCH #5 TO SHEAR DISTANCE
The operator =zshould enter here the distance from the effective
center of the Punch #5 pattern to the cutting edge of the Shear.
PUNCH #& "ON'" TIME
The time set here by the operator determines how long the Punch
#&6 output remains turned on for each operation of this presa. The
optimum wvalue depends on the design of the machine and the line
apeed.
PUNCH #6&6 TO SHEAR DISTANCE
The operator should enter here the distance from the effective

center of the Punch #6 pattern and the cutting edge of the Shear.



PART PROGRAMMING MODE

The CMP11-10‘a part programming mode allowa the operator to enter
a deacription of a part to be made, in terma of preas operations and
where they should occur in relation to the beginning of the part.
Since punch—to—-shear offaet distances have already been eatablished in
the Setup mode, the CMP11-10 can deal with operations relative to the
part to be made, and will automatically offazet ocperaticna as nesded to
compensate for physaical presa locations.

The part programming mode is entered by pressing the PROG PART
key: the CHP11-10 will then agk for the number of the part to be
programmed: enter a number from 1 through 999993999.

If the part number entered is not already in use, you are then
presented with a sacreen showing no operations entered. This screen
conaiata of three columna of seventeen linega each, which allows for
51 operation descriptiona. Each of these 51 deacriptions can be at an
abaolute location {ABS), an incremental location (INC), or can be a
repeat count (RPT).

For example, to produce a part 50 inches long with a holes at 20
and 30 inches from the leading edge of the part, these operations
should be programmed:

MODE LENGTH P#
ABS 20,000 1 (asasuming Punch #1 iz to be uased)
ABS3 30.00C 1

ABS 50.000 O (pattern #0 is the ahear)
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If different punches are required, the P# 1ia changed, for
example:
MODE LENGTH P#
ABS 20,000 1 (atill assuming Punch #1)
ABS 30.0060 2 <(change to Punch #2}

ABS 50.060 O (ahear 1s the final operation?

If a aeries of punches 1s required at fixed spacing, use the INC
{incremental) mode, for example:
MODE LENGTH P#
ABS 24.000 1 (initial punch?
INC 12.000 1 (incremental spacing)
RPT 2 (repeat count - 2 MORE times)
ABS 96.000 O (ahear at end)
would produce a 96" part with punches at 24", 386", 48", and 60" from

the leading edge.

PARTS DIR

If at any time you wiah to know if a particular part number ia in
use, hit the PART DIR key to see a liat of the currently-—-defined
numbera, along with the number of program linea left in the CHP11-10’a

MEMOry.



JOB MODE

The job mode 1a uased to enter information about the parta the
operator wanta to run. A "job" 18 defined as a quantity of a
particular part that is to be produced by the machine. With the
CMP11-10, it ia posasible to program a maximum of 100 different jobas at
any one time. Joba may be programmed in either the halt or run modes.
This enables the operator to program the firat few jobsa, put the
machine in the run mode, and then program the reat of the jobas to be
run while the CMP11-10 is running the first jobs entered. Table 2
ahowa a copy of the CRT acreen aa it appeara in the job mode ao that
operatora may make up job sheetas. The CMP11-10 will run the jobs in
the crder that they appear on the job screen. If it is desired to add
a job in the middle of the job liat or delete a job entirely, the ADD
LINE and DEL LINE keya may be used to accomplish these operations. A
Job may be run again by just re-entering the quantity, but only when
the CMP1l1-10 is in a reaset condition. By deoing thia, jobas that are
run often need not be entered repeaﬁedly if the quantity la updated.

The jJob mode 1a entered by presaing the JOB key. The CMP11-10
will point to the firat available jJob line with the cursor being
placed in the job number column. The job number can be any number the
operator desires from 0 to 999395599, Different joba may have the same
Jjob number though in practice the operator will usually want to assign
each individual job to be run a different Job number. To the
computer, the job number has no meaning. Joba are run in the order
that they appear on the acreen and not in numeric job number order.
All data is entered on the job 1line by entering the appropriate
numeric data and terminating the data entry by presasing the ENT key.

The cursor will then automatically advance to the next data column.
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The next data item ia the quantity. The range of values for the
quantity ia 1 to 9999. A quantity of zero will cause the CMP11-10 to
ignore the job entirely.

The minimum amount of data required to fabricate a part includes
a job number, quantity, and length. After this data has been entered,
the rest of the data items make up the operator selectable options.
After the minimum data requirementa are entered, the word READY will
appear in the STATUS column indicating that the job is ready to run.
For more information concerning the status prompts, see the section
titled ‘RUN MODE‘.

If the job atack ia full, new parts may be entered only after a
job haa been completed or an exiating job deleted. If a job has been
completed and the JOB key 18 presased, the completed job will be
deleted from the top of the job list to make room for the new entry
and the cursor will be positioned in the job number data column for

entry of a new job.



RUN MQODE

The run mode ia used to actually produce the parta programmed.
The mode 1is entered by pressing the RUN button {(or by closing the
Remote Run input) and is exited when the HALT button is pressed (or by
opening the Remote Halt input) or at the completion of a batch.

There are ftwo conditions in which the run mode can be entered.
The firat ia a reset condition which means that the computer will
begin processing the material from the furthest required press and
that the material from that point to the shear will be scrapped. When
the CHMP11-10 is in the reset condition, the fourth line of the CRT
wilill diaplay the message, "SYSTEM RESET". The second condition ias a
non-reset c¢ondition in which the computer will pick up from where it
lagt left off and no sascrap material will be generated. A reset
condition occura under any of the following conditionsa:

1. Controller turned on.

2. Manual cycle of the shear.

3. All programmed batchea have been run.

Once aet running, batchesa ‘will be run in the order that they
appear in the job liat. The job order may be altered by inserting or
deleting batches using the ADD LINE or DEL LINE key respectively., To
insert a batech, poaition the cursor anywhere on the line where you
want the line to be inaserted and preas the ADD LINE key. The CMP11-10
will move the data in the job liat down cone line atarting with the
current line until the end of the j1ob liat ia encountered. If the job
atack ias full of ready to run batches {(indicated by the word READY in
the STATUS data column), it ia not posaible to insert a job line and
an  error message will be diaplayed. Note that if the CMP11-10 is not
in a reaset condition, no linea may be added above the current line

being procesaed by the machine. If a job ia completed, and the

operator wishes to run the same job again, the guantity need only be
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entered again; thia will restore the job to the ‘READY’ atatua. Thisa
can only be done when the CMP11-10 ia in the reaet condition.

To delete a job line, place the curgor anywhere on the line to be
deleted and preasa the DEL LINE key. The CMP11-10 will delete the line
and move the entire job liat up on line starting at the current line.
If the 3Job to be deleted {s currently in work, the job cannot be
deleted since it ia being proceased by the unit. An attempt to delete
a job currently in work will reasult in no action taken on the job
liat.

When the CMP11-10 entera the run mode, it aearches the job list
looking for a job with a "READY" status. If a ready job ia not found
a "NO WVALID ORDERS TO PROCESS" mesaage will diaplaved indicating to
the operator that the j1ob atack is empty or all pre-programmed joba
have been completed. Wwhen the CMP11-10 finds a job with a "READY"™
statua, it begine procesaming that 3Job atarting, depending on the
factorsa liated above, in eithef a reset or non—reset condition.
During the procesaing of a batch, the atatus column of the batch will
contain the word “WORK", indicating that the batch is currently in
WOIrK. After a batch ia totally completed, +the CMP11-10 will
automatically <change the bateh statua word to "“DONE"” to indicate that
the batch haa been completed. If the run mode is exited by presaing
the HALT key, the batch atatua will atill be "WORK" unleas something
ia done to cause a reset condition to occur. Therefore, the current
batch may not be deleted unleaa the controller ia firat reaet.

After a batch is completed, the CMP11-10 will exit the run mode
and enter the halt mode. To run the next batch in the job liat, all
that is required is to preass the RUN button again to enter the unit

inte the run mode again.
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The current contreoller atatua may be aeen 4in any mode by
obaerving the {firet three linea of the CRT acreen. This infarmation
" lines contain the following data:

1. Jeb number being procesasd

2. Part number being procesaed

3. GCuantity left to be made

4. Distance moved aince the laat shear

5. Line apeed in feet per minute
6. Current date and time

Thia aection of the CRT acreen is automatically updated by the CMP11-

10 regardlesa of the mode of operation.

After completion of a batch and entry into another batch, the
CHMP11-10 checks sgeveral parameters to aee if a reset condition is=s

needed .



SYSTEM STATUS DISFLAY MODE

The ayatem atatua diaplay mode ia entered by presaing the ‘#° key
on the CMP11-10’a front panel. The diasplay screen will then show a
number of iltema related to the general operation of the controller.

The model nunmber, aoftware veraion number, and engineering
release date are diaplayed at the top of the acreen. Thia information
will be important if you need to communicate with us abeout the
controller.

Juast below, the atatus of the CHP11-10‘s eight inputs is shown
for testing purposes, Note that the ’‘#‘ key muat be pressed to update
the aystem atatus digplay; the switch atatus is not continuously

updated.

ERASE ALL JDBS?

Hit any numeric key to toggle YES/NO response to this gquestion.
If YES is entered, all Joba currently programmed will be erased from
the CHPL1-10’a memory. Note that.Parts and Setup information iz not

altered by thia option.

ERASE ALL PARTS?

Hit any numeric key to toggle YES/NO response to thia guestion.
If YES is entered, all Parts currently programmed will be erased from
the CHMP11-10’s memory. Note that Job and Setup information is not
altered by thia option. However, aince there will then be no valid
parts in memory, any parts called for by scheduled Jobs must be

programmed before attempting to Run.



SYSTEM STATUS DISPLAY MODE

CLEAR ALL MEMGRY?

Hit any numeric key to toggle YES/NO. If YES 1is entered, all
Joba, Parta, and Setup information will be c¢leared, and the CMP11-10
will be reatored to ita initial atate. The system clock will be set to
nocn on the software release date. Obvioualy, this option should not
be taken 1lightly, and ashould be used only when the CHMP11-11‘a memory
haa been acrambled by electrical component failure or asevere
environmental disturbance. Make sure that you record on paper all the

Setup, Parts, and Job information before clearing memory.

Aa a precaution againat accidental ¢learing of memory, the
security awitch muat be unlocked and a pasaword is required hefore

this operation can take place. The pasaword is ’1984°,



ERROR MESSAGES

The CMP11-10 ia capable of detecting certain programming erroras
and will report theae erroras by flashing an error message on the
fourth 1line of the CRT screen. These errors must be acknowledged and
cleared by bpresaing the CLR key. A 1liat of posaible errora and an
explanation of each are as followa:

COUNT RANGE: 100 TO 1000

This error occurs when an attempt is made to enter an invalid

number of CYCLES PER REVOLUTION into the CMP11-10. The npumber

muat be between 100 and 1000.

DISTANCE RANGE: ,25" TO 25"

This error occurs when a number outaide thiasa range in inchea or

ita equivalent 1in millimeteras ia entered into the DISTANCE PER

REVOLUTION parameter.

CORRECTION RANGE: 30% TO 110%

Thia error occura when an attempt 1ia made to program the

CORRECTICN FACTOR parameter ouﬁaide its range of 30% to 110%.
ILLEGAL DATE ENTERED

This error occurs when an attempt is made to program a date which

exceeda one of the following limita:

1. Month out of range of 1 to 12
2. Day ocut of range of 1 to 31 or 31 daya programmed for

month with only 3G daya

ILLEGAL TIME ENTERED
Thia error occurs when an attempt ia made to program a time which
exceeds one of the following limits:

1. Houra out of range of 1 to 12
2. Minutea out of range of O to 59



ERROR MESSAGES

PUNCH CODE RANGE: 1 TO &
Thia error occurs when an attempt is made to program the punch
pattern code outaide of the valid range of 1 to 6.
SECURITY SWITCH LOCKED
This error occura when an attempt is made to change the aetup
data with the security key in the off peoaition.
NO VALID JOBS TO PROCESS
Thias error occura when the operator attempta to atart the line
without having at least one READY job programmed.
PART NUMBER NOT FOUND
Thia error occurs when a Job is programmed to produce a part
which has not been defined. After clearing this error, use a
valid part number or 2nter PROG PART to define the part needed.
MOTOR STARTER NOT ENGAGED
Thia error 4ia reported when the motor atarter contact doeas not

clozge within one aecond of the time at which the controller turns

ita Forward output on.
NOT ALLOWED WHILE RUNNING
Clearing of all Jobs, all Parts, all memory, or the teating of
punch ocutputa ia not allowed while the line is running.
NO ROOM FOR THIS PART
The CHMP11-10‘a memory ia full; the part juast programmed doea not

fit. To make room for a needed part, othera may be deleted by

editing out operationa in PROG PART mode,



ERROR MESSAGES

PART CAUSED INTERNAL OVERFLOW
This ia a catastrophic error message that should never be seen,.
It ias the CMP11-10’as way of reasponding tco an unknown and invalid
condition. The line ia halted immediately, but no Parta or Joba
are cleared. After clearing this error, try re—starting the line

with the RUN button,



INPUT DESCRIPTION

The CMP11-10 ia equipped with three awitch inputa:

Remote RUN
When the Remote RUN awitch 1a closed, the CHP11-10 behaves juat
as it doea when the front-panel RUN button is pressed: if a valid
Job ia programmed, the line will gtart. Note that the Remote RUN
input ia a momentary contact which needs to be closed only for a
short time in order to atart the line.

Remote HALT
When the Remote HALT awitch is closed, the CMP11-10 behaves juat
aa it doea when the front-panel HALT hutton ia presaed: the line
ia itmmediately stopped, and all presa operationa are inhibited.

HMotor Start
The Motor Start input ias used to let the CMP11-10 know that the
drive motor haa turned on as instructed. If the Motor Start input
ia not cloaed within one aecond after the CMP11-10‘s Forward
cutput turna on, the line will be halted and an error measage

diaplayed.

PAT 3 — PAT 6
Thease three inputas will be used to control Punch patterns 3, 4,
5, and & in future veraiona of this controller. In the CHP11-10

they are unused, and must be left unconnected.



OUTPUT DESCRIPTION

The CMP11-10 ia equipped with eight outputa:

"FORWARD
The FORWARD output is used to signal the machine to move in the
forward direction. The output remains on as long as the CHP11-10
wanta the line to run. When this output is turned off, the line
should stop.

SHEAR
The SHEAR ocutput is uaed to cycle the machine’s cut-off press.
Thie output will remain on for the time programmed on page two of
the CMPl1-10’a Setup mode.

PUNCH #1
The PUNCH #1 cutput ias used to cycle the first of up to =six punch
presses. Thias output will remain on for the time programmed on
page two of the CMP11-10’a Seﬁup mode,

PUNCH #2
The PUNCH #2 output 1a used to cycle the second of up to six
punch preasea. This output will remain on for the time programmred
on page two of the CMP11-10’s Setup mode,

FUNCH #3
The PUNCH #3 cutput is uamed to cycle the third of up to aix punch
preases. This output will remain on for the time programmed on

page two of the CMP11-10’a2 Setup mode,



QUTPUT DESCRIPTIGN

PUNCH #4
The PUNCH #4 output is used to cycle the fourth of up to six
punch preassea. Thia ocutput will remain on for the time programmed
on page two of the CHP11-10’a Setup mode.

PUNCH #5
The PUNCH #% ocutput ias used to cycle the fifth of up to six punch
pregases. This output will remain on for the time programmed on
page two of the CHP11-10’a Setup mode,

PUNCH #6
The PUNCH #& output ia umed to cycle the aixth of up to six punch
presasesa. This output will remain on for the time programmed on

page two of the CHP11-10’a Setup mode.



LENGTH CALIBRATION

The CMP1000 detecta the movement of material through the machine
by meana of an optical shaft encoder which is also called a rotary
pul=se generator or rotopulser. It is a device that generates
electrical pulsea as the ashaft is rotated. It can alao detect the
direction of rotation and it generates a precise number of pulses for
each revolution of i1ts shaft. The CHMP1000 detects these pulses and
counts the net number of up and down pulses in order to know the
material poaition.

The computer only knows the angular displacement of the shaft.
In order to translate this angulzar movement inteo actual material
movement, a precision meaauring wheel ia attached to the shaft of the
encoder. The wheel rides on the material and is carefully aligned ao
that 1n one reveolution of the shaft, an amount of material equal to
the ecircumference of the whe=l movea throudgh the machine.

The regsolution of the ayastem (smallest measurable increment) ia
equal to the circumference of fhe wheel divided by the number of
counta generated 1in one revolution of the encoder shaft. If the
circumference of the wheel is 10 inches and there are 1000 pula=a per
revolution on the encoder, then the reasolution would be 10 inches/1000
counta  per revolution or .01 inchea. If a 12 inch wheel ia used then
the resolution would be .012 inchea.

The CORRECTICN FACTOR is used to compensate for errors in the
measuring wheel diameter and gear aize errore in the machine. The
initial value of the correction factor should always be 1.00000 if the
correct valuea are entered for CYCLES PER REVOLUTION and DISTANCE PER

REVOLUTION.



LENGTH CALIBRATION

Uzing thia initial value of correction factor, the ayatem can
then be fine tuned in order to give optimum aceuracy. Length
inaccuraciea conalat of two diatinct elements - the repeatability
error and the linearity error. The repeatability error results from
variationas in the mechanics of the machine from one operation to the
next. This variation would be the same for 1 inch long parta or 100
inch parta. The linearity error is due to alight errora in the size
of the meaauring wheel or drive gears, This error grows as the length
of the part growa,. It is not noticeable on ahort parts and can be
quite s=significant on leng parts. Thease two error elementa musast be
clearly separated in order to properly calibrate the CMP1000 ayatem.

The repeatability error can be determined by running a large
number of short parts and measuring the total variation in length from
the zhortest part to th= longeat part. Thia total variation should be
within the machine’a apecified tolerance. Further teats should not be
attempted until thias wvariation toierance is met. Once the variation
ia determined, a part aa long aa posaible ahould be run and ita length
carefully measured. A new correction factor <an be calculated as
follows:

NCF = OCF X PLrsAL

Where NCF is the new correction factor

OCF is the old correction factor

PL is the programed length

AL 1is the actual measured length
Aa an example, with the old correction factor at 1,00000, a 100 inch
part waa programed with the reault being a 100.25 inch part being
made, The new correction factor would be:

NCF = 1.00000 X 100/100.2% = .99751
Thia new value for correction factor ahould be entered into the

computer, If the resultant error was leaa than the allowable



LENGTH CALIBRATION

tolerance, the previocua atep ahould not be done.

At thia point, the machine ahould be reagonably well calibrated.
However, a portion of the linear error detected could have been due to
a repeatability error. Further calibration can be done by running a
large sample of long parta and carefully measuring each part and
finding the mean value, The previous calculation can be repeated
uaing the mean wvalue aa the measured length to further refine the
correction factor. If in the previous example, the correction factor
of -99751 were entered and a new run of 100 inch parts resulted in a
spread of 100.00 to 100.06, the mean value would be 100.03 and the new
calculation would be:

NCF = ,99751 X 100/100.03 = .99721
Thia would then yield parts that are within the apecified allowable
length wvariation, c¢entered around the length pregramed. Further
adjustmentas can be made using this same procedure should the wheel

begin to wear.



SETUP DATA

CURRENT COIL FOOTAGE
CYCLES PER REVOLUTION
LDISTANCE PER REVALUTION
CORRECTION FACTOR
FORWARD ENCODER ROTATION
UNIT OF MEASURE

POWER LINE FREQUENCY

DATE MONTH / DAY /YEAR

TIME

SHEAR SLUG WIDTH

RESET SCRAP LENGTH

HALT BETWEEN BATCHES?Y

PAGE

oF

RANGE

100

.25

.90

RIGHT

ENGLISH

50

AM

YES

9999399

1000

20.00

1.1

LEFT

HMETRIC

&0 HZ

PM

959,999 IN

999.999 IN

NO



SHEAR

PUNCH

FUNCH

PUNCH

PUNCH

PUNCH

PUNCH

PUNCH

PUNCH

PUNCH

PUNCH

PUNCH

PUNCH

SETUP DATA

“ON" TIME

#1 "ON" TIME

#1 TO SHEAR DISTANCE
#2 "ON" TIME

#2 TO SHEAR DISTANCE
#3 "ON" TIME

#3 TO SHEAR DISTANCE
#4 "ON" TIME

#4 TO SHEAR DISTANCE
#5 “ON" TIME

#S5 TO SHEAR DISTANCE
#5 "OGN" TIME

#6

TO SHEAR DISTANCE

FPAGE 2 OF 2

RANGE

SECONDS

SECONDS

INCHES

SECONDS

INCHES

SECONDS

INCHES

SECONDS

INCHES

SECONDS

INCHES

SECONDS

INCHES
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