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MODEL MPi@l
EHERR CONTROLLER
(ENHANCED VERSION)

The MP1@1 is a versatile shear line controller which employs
micraprocessor  technology to provide state-of-the-art features
and performance. We have desigrned this system with the specific
reeds of the metal fabricating industry in mind. So not only is
this controller very flexible arnd powerful, but it is alsc easy
to use and provides features rmot found or other controllers.

The MPI@1's capabilities and ease of use make this an ideal
retrofit to replace flag switches, mechanical stops, and single
batch controllers which will erable your aperation to realize
increased production and efficiency.

The MP121 is contained in & rugged industrial encloswe utilizing
military-type cormectors to maximize reliability and ensure
trouble free aperation,

The MPI21 provides the following features:

—Ability to program up to S@ jobs specifying guantity
and length

-Two Length Totalizers - Total amount of metal run and the
amournt made intoc good parts

-Ability to enter & correction factor for precise lerngths
~RBoth decimal inch and feset-inch~38nd units

—Capable of cperating on a wide variety of coil processing
equipment

~Ability to program new jobs while previcusly programmed
Jabs are being run

-Selectable job control

—Ability to ircrement the quantity of the job being run
—Battery back uprfmr data retention during power loss
~“Ability to run contirnucusly or halt betweer jobs

-Setup lockout capability for program security

RAFPHLLIED MICROSYSTEMS, INC.
5410 Aero Space Drive
St. Louis, ™MD E3134

(314) 42340273
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FRONT PANEL COMPONENTS AND DESCRISTION

The Model MPL1@A1l fromt panel has two 18 key keypads amd a 18 digit
seven segment light emitting dicde (LED) display for programming
and displavirg various parameters. Eight LED's across the bottom
indicate the state of the various cutputs and one LED rmnext to the
display indicates 1if the corntroller is in the decimal inch or
feat—-inch—-32nd (when 1lit) mode of ooeration.

HEYPRADS

The keys provide the furctions as listed below:

5ET UR Frograms initial set-up parameters
END Exits any of the program or status modes
RST Resets the corntroller and causes a pisce equal to

the startup length entered in the setup node
to be sheared when the line is started {(Usead
after a new coil has beern locaded)

FT IN Switches betweern decimal inches arnd feet-inch-—
S2nd mode

EUR FRG Displays ocriginal job values programmed

SET 5EQ Frograms 1ob seguence executian

FREG PFrograms Job parameters (guantity and length)

FT CNT Foot Count — Displays length totalizer values

FPm Displays current lire speed in feet/minute

ENT Enter — Stores values sntered in programming mode
ING BTY Adds ove piece to the quantity of the job

in process each time tha key is pressed

CE lear key — restores origival value and clgars the
length totalizers whern lengths are displaved

LIGHT EMITTING DIODES

The & LED's across the bottom of the pansl display the status of
the outputs as listed below (from left to right):

LED 1 Fast Forward
LED & Slow Forward
LED 3 Raverse

LED 4 Punch (Not Used)
LED 5 Shear

LED & Forward

LED 7 Rum

LED 8 Roset
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EROGRAMMING

The three programming modes are Setup, Program, and Set Sequence.
These modes can be entered by depressing the "SET URY, "PRG", arnd
"SET SEQ" keys.

The Setup and Brogram are identical as to programming rules and
are discussed below. The Seguence made is different amd will! be
digeussed in more detail urnder the Seguence Mode heading. When
each wvalue is first displayed a message is displayed on the laft
side of the display armd the current value is displayed on the

right sids. When the first number o decimal point is entered
the right side of the display is blanmked and rnumbers are shifted
in to the left. Pressing the clegar key (EE) restores the

ariginal value. Fressing the "ENT" key stores the wvalue showrn in
the display and proceeds ornto the nmext value. All values have a
rannge specified below. For example, @.28 to 92,99 indicates only
four digits are allowed two above arnd two below the decimal

point. ferms  to the right of the decimal point are added in
antomatically after an entry has been made and a decimal point is
auvtomatically entered after the maximum wumber of digits is

enterad. This allows faster programming by minimizing the rnumber
of keys which must be pressed.

When power is applied to the urnit the memory is checked for data
retention. If an error is detected the wmemory is ocleared and the
Setup mode is entered. After the Setup values are all entered

“khe current status mode is entersd. If the data retention test

passes, the current status mode is srntered directly.

Pressing the "FT IN" key will cycle from decimal inches to bhe
feet—~inch-383nd mocde, The LED to the left of the display will hbe
illuminated when in the feget-inch mode. Wheri in the fest~inch
mode all lengths programmed and displayed will show feet followed
by a decimal point and then inches followed by a second decimal
point and then 3&8nds of an inch.
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MODEL MPig:
SETUP MODE

values are programmed in the order shown below.

FUNCTION

Number of counts o pulses per revolution pererated
by encoder. 122 to 1087 counts. Applied
Microsystems 2567 encoder gernerates 256 counts.

Distance traveled with orme revolution of the
erncoder wheel (Encoder wheel circumferernce).
S0 to Z0.0D inches.

Correcticn factor or rate multiplier., U, 002 to
11@, gad, Begin by s2tting value to 1@0. @24,
See page i for additional informatiorn.

Directicon of encoder wheel to produce positive
count img. I for clockwise and @ for cournter o/w.

Lergth to run in slow. Set to B for a flying
cutoff line. Q.23 to 293,929 inches or @ to 99 feet
11 and 31/32 irches.

Startup scrap length. Defines a mimimum levoth to
be rur fto insuwre that the line is at full speed
before cycling a press. .3 to 999,99 inches or
2 to U9 feet 11 and 21/328 inches.

Lerigth of the shortest part the controller will
produce., Desiprieed to prevent scrap jgam up on lines
using large die sets. @.80@ to 999.29 irches or

2 to 99 feet 11 and Z1/3%Z irnches.

Mawximum length that the lirme will run in reverse.
After a line has been manually halted, the distance
to the rnext shear operatiorn may be less than the
startup lergth. The controller will back the metal
up 20 that the distance ¢o the shear operation is
egual to the startup lerngth and eliminate producing
a piece of scrap. If set to zero, the controller
will vt cauvse the lime to back wun. .20 to 9939, 29
inches or B to 9 feet 11 and 321/32 inches.

Lenpgth of slug removed by shear

- P22 to 993,933
inches or @ to 99 feet 11 and 31/32

irnches,
Time of shear cycle. B0 to 939,99 secords. If set

to @ then the shear output will stay or witil an
external shear complete switch is closed.
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MODEL MP1@1
SETUFR MODE
(CONTINUED)

Shr. PAU, Fause time after a shear cvele until the line
restarts. 8.02 to 93.22 seconds. Used only on

slowdown—stap 1ines.

HALt Sets controller to halt betweer Jobs if desired.
Fressing any numbered key will topole yes or no.

FrESh Used to clear all system memory. Enter "“1984" %o

clear all setup and job data.

(See page 13 for a form to record the setup parameters of Ve
equipment. )
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HROGRAM MODE

There are 3@ batches ar jobs which can be programmed. To progran
a jJob a job number, guantity, and lerngth are entered in respornse
to prompts from the controller as listed below. The program mode
is entered by pressirng the "PRE" key and exited by pressing the
"END" key.

DISPLAY FUNCTION

Jab Ne Number of job to be pragrammed. 1 ta SA.
The gjgob number is automatically incrementsd
after each joh is programmed. If the job
riumber displayed is the desired job number,
simply press the YENT" key.

FC. XX Number of pieces to be run for job rumber XX,
? to 2993, If set to zero the job is skipped.

LE. XX Length of part for job number XX. @®.01 to
F99.99 decimal inches or 1/32 inch to 99 feet
il and 31/3&8 inches, -

INCREMENT QUANTITY

During a runm parts may, for varicus reascons, be determined te be

unuusable. T make up the difference an Ircrement Guantity hkey
(INC @QTY) thas been provided. Each time the "IMZ QTY" key is
pressed, arn additional piece will be added to the current

gquarntity of the job in process.
RESET

Pressing the reset key (RST) when the line is halted resets the
system ard causes a piece egual to the startup lergth ertered in
the setup mode to be produced. This key should he used aftar a
new coil has been loaded.
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Tz enter the sequence programming mode press the “"SET SEQY key.
This allows a range of Jo0b numbers to be run. If both numbers
are the same thern only one Job will be run, Wher entering the
rury mege the first  job riumber erntered will be run first. 11
Jubs  from  firet to last will be run until a1l guantities are
e, Wher entering the secuence mode, the display will read
"FirGt" followed by the gob mumber £o be run first. T enter a
new gob rnumber to be run first, press the appropriate rumbered
keye followed by the "ENT" key. The display will rnow read "LASt"
fallowed by the Job rnumber to be run last. To ernter a new Job
viarber  to be  run last, presse  the appropriate numbered keys
followed by the "ENT" key. An exit from the seguence mode is
dore automatically.

If the firet 3ob ramber is larcer thanm the last, the senuernce
will rurn  from the first gob sumber entered up to Job rumber 5@,
ther  from job 1 o the last jJob number erntered. For example, if
Job 49 to gob I was programmed then the seouente would be 43, o,
1, & armd 3. -

ERROR MESSAGES

fm error messape will be displayed when an illegal operation is
attenptec. The display will show:

Error XX
where XY is a number relating to the tvpe of error performed. to
clear an error msssage  press the "CE" key. The error numbers
used are:

1 The number of encoder cycles per revolubtion is cut of
the scoepted range. Must be 10@ to 1020,

£ The circumference of the encoder wheel is cut of the
accepted ranpe. Must be £2.52 to 28.0@0 inches.

The rate multiplier is ocut of the accepted rarnge.

Must be 90.0202 to 113, 32&.

4 fArn illegal batch rnumber was entered in the program mode.
Must be 1 to S8, Or arn attewmpt was made to change the
data of a 1ob in proceess.

2 programmed length of zero was sntered. Rl1l lengths
programmned must be greater tharn zero.

&€ A length shorter tharn the minimum allowed established

in the =zetup mode was programmed. Check "LEAStE" wvalue.

78 run was attenpted with all jobs bestween the first and

lagt gobs in the seguence mode at zero guantity.

B fn illegal batch rumber was ertered in the seguence mode,
Mu=t be 1 to 53,

fAn attempt to charpe a setup value or clear the totalizers
was made with the setup/coil lockout switch on.

12 Dver ZQ@ shear and press. operations were programmed into

a distanece less than the shear to punch distarnce.

&Y}

£a
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S8TATUS KEYS

The three status keys are "CUR FRG", "FT CNT" and "FRM", Fressing
one of the keys sets the mode to display the informaticom relating
to each key. If ot in a program mode the display will show the
current status until arcther status or program key is entered.

Unless ore of the program keys (PRG, SET UP, SBET SEQ) or cre of
the status keys (CUR FRB, FT ONT, FPM) are pressed, the display
will show the current status of the Job being rurn. The
information displayed from left ta right is tha Jjob rumber
currertly being run, the quantity remaining in the job, and the
current length rum since the last shear. To prevent the rumbers
from blurring together during a run the display is updated orce
avery aguarter of a second. If the metal is jogoged in reverse
past the last shear point the current length courter will hecome
a regative number and will cournt in reverss, This feature allows
the distance displayed to be easily related to the shear point.
For example, a display of 2.20@0 inches ivdicates the leading edge
of the wmetal is 2 inches past the shear point, awnd a display of
miris 2.8 inches indicates the leading edge of the metal ko be
2. 82 inches behind the shear point. Under certain conditions the
total rumber of digits to be displayed could be egual to 11 o

iz. To maintain readability of the display a space is always
left between the job mumber anmd guantity and between the quantity
and lerngth, Im order to irnsure this, orne or fwo decimal digits

for the length may not be displayed in some cases.

CUR PRG displays informatiorn abaut the original proagrammed values
of the Job beinmg run. From left to right the display shows the
current  job  number, the original gquantity, and the total lergth
of  the part to be run.  As described above the rumber of digits
displayed could be 11 or 18 and in order to maintain readability
of the display one or tws decimal digits for the length may rict
be displayed in some cases.

FT ONT displays the totals of the tws length totalizers in the
TMElan., Pressing the "FT CNT" key will display "totAL" followed
by the total amournt of material rum. Fressing the "ENT" key will
display ‘“good" followsd by the amount of material made irnto gouad
parts. IMRORTANT - Eoth length totalizers are cleared by pressing
the “CE" key. Make sure both levgths have been recorded bofore
pressing the "CE" key.

FEM displays the current lire speed in feet/mirute. This value
is averaged over 1/4 second.
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EXTERNAL INPLTS

When the SETURP/COIL LOCKOUT comtact is closed (by grounding pin T
of cornmector J3 via a switch) the values entered in the setup
made carnmot be changed and the lergth totalizers carnot be
cleared. Instead an error message is displaved.

MANUAL  SHEAR causes a shear cyecle to start and clears the length
counter displayed in the current status mode, It can be used any

time.

SHEAR COMPLETE +turns the shear cubtput off  and  indicates a
completed cycle to the cantraller.

JOG FORWARD and JOG REVERSE are inputs for the Jonging furctions.

When the RUN/HALT switch is closed the run mode is entered if the
following conditions are met. The Jog inputs must be of f and the
shear output must be off. At least wone of the jobs in the rarnge
programmed  must have a non zero quarmtity. If these conditioms
are met, a run is started. If the "RST" key has been, prossed the
live will restart at the first ron~zers jJaob programmed. If not
reset a test is done, If the distarmce to the mext shear
operation is less than the startup length entered in the setup
mode, arm antomatic reset is done. Otherwise the lire restarts st
the poinmt it was halted. (Unless a backup lergth was entered in
the setup mode in which case the controller will reverse the
metal arnd not do an automatic reset.) The line will continue to
rum until all jJobs in the range specified are rero or until thae
run switch is opernead.

REAR CONNECTORS
Three connectors on the rear interface the cortroller with the
system. Covrmector  J1 (Encoder Cable 2148-23) corrnects to the
length encoder, 113 VRC ard 35 to &4 VYDC are broupht in throogh
J2 (Power/0Output Cable S2@41-7).

Je also handles the followirng cutputs: Forward, Fast Forward,
Slow Forward, Reverse, Shear, and Run.

J3  (Switch/Input Cable 3448-7) hardles the following irouts:
Marmual Shear, Shear Complete, Jog Forward, Jog Reverse, Sebtup
Lockout, and Rur.
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OFERATING CONSIDERATIONG

There are limitations on proogramming the job that is eurrently
beirig run. The guantity ard lergth of the job in process carmrnod
be reprogrammed. If the gquantity or length of the job in process
reeds to be changed, halt the lirne, press the "RST" Ley, and
reprogram the job with the correct data. Remember the increment
quantity key (INC GTY) can be used to increasse the guantity of

the 1ob in process.

Orce the line is started, the jobs which have been completed can
be reprogrammed with rew batch data without stopping the lime.
To krow  which jobs  have been coipleted anmd are available for
raproagramming, observe which job  rumber the contreller is
currently processing. For example, if the controller is working
on Job nunber 5, then gobs 1 through 4 can be reprogrammed.
Erter the program mode by pressing the “PRG" key, program jobs 1
through 4, and exit the program mode by pressing the “ENDY key.
After the controller has completed the last Job criginally
programmned, it will without stoppivng ruam 1ob mumber 1 again with
the Job data that was re-erntered. Agairn, re-pragramming a
completed job can be accomplished without stopping the line.
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DETERMINING THE PROFPER CORRECTION FACTOR

If the rvumber of pulises per revolution of the erncoder and the
distarnce traveled per orne revolution of the ercoder wheel are
ertered accurately in the setup mode, the ling should produce
precision length parts. However if there is a differerce between
the length programmed and the length actually produced, the
fellowing steps should be taker.

Firet, rurr & large number of  short parts and measure the
variation in  length  from the shortest part to the lonpgest part
praduced. This total variation should be within the machine's

specified tolerance. If rzty further attempts to fine-ture vour
line should  rnot be attempted until this variation tolerarce is

met. Once it has beern determined that your equipment is rurnning
within the manufacturer’s specified tolerances yvou should run
several parts as long as possible and, carefully measuring each

part, find the average length. A new correction factor can then
be determined as follows:

New Correction Factor = 01d Correction Factor x (BL/AL)
Where PL is the programmed lenoth
and AL is the actual measured lernoth

For example, with the old Correcticon Factor at 120. 220, a 100
inch part was programmed with the result being & 180, 2% inch part
being produced. The rnew Correction Factor would be:

New Correction Factor 106, 0@ x (i@@/1i@.;, 25
1@z, 200 x 329731
25. 751
This new value for the Correction Factor should then be entered
into your system. Remember that this featwre will alsa allow you
to compensate  for rnormal  wheel wear and elimivate the need to
purchase rnew wheels to mairtain precise measuremnents.

i

W
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MODEL MpPpl@l
SETUF DATAH

Encmder Count (Cournt§) e to @020 _

2 to 2.8 inches

Ta

Ericoder Wheel
Circumference (diSt.)

Correction Factor (Corr. ) Qa, goe teo lie.e@2 0 __

Eviccder Rotation (divrEcticrn) 1 for clockwise oo _
o for cournter cw

Lerpth in Slow (SLO. LE.) @.20 to 999,399 inches ____

@ to 99 feet 11 and
31/32 inches

Startup Length (Start) 2.@2 to 293.9%2 ivches ___
2 to 93 feet 11 and - __
J1/738 inches .

Minimum Length (LEASt) @. @@ to 999.%99 inches __

@ to 929 feet 11 and
31/38 irnches

Reverse Length (bRc. LE) 2.2@ to 999.99 inches ___

& tio T3 feet 11 and
21/32 inches

Slug Lenpgth (SLU. LE.) @, 2 te B93.93 inches __
@ toc 99 feet 11 avd  ___
21732 inches

Shear Cycle (Shr. SEC.) 2,82 to 99.99 seconds  __

Shear Fause (Shr. BPALL) 2.02 to 99.98 seconds _

Halt Fetweern Jobs (HALL) Yes or Neoo

Clear Memory (FrESh) Enter "1984" to clear all memory.

(Setup and Job data)
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OFERATOR INSTRUCTIDONG
FOR PROGRAMMING THE MPiDR OR MFRI@1
USING DECIMAL INCH UNITS

Thig is an example of how to program the MPIOE o MEIQL. In
this example we will pragram & jobs or batches. The first aob
will have 8 pieces at 108.7% inches and the second Job will
have 195 pieres at 144.08 inches.

Fress the "PRGE" key. The display will read:

Job Ne. 1
Press the "ENT" key. The display will now vead:
. 1 4
BC, 1 means pieces for 1ob number 1.

Since we want to make 8 pieces in job 1 press the "8" key and
thern press the "ENT" key. The display will viow read:
LE. 1 @

LE. 1 means lerngth for Job vumber 1,
The display may show some number other tharm a @ on the right
side of the display but this is not important. Simce we want
to make parts 128.75 irches long the following keys must be
precsed:s
Press the "1" key.
Press the "@" key.
PFress the "8" key.
Press the "." key.
Press the "7" key.
Fress the "3" Ley.
Press the "ENT" key.

Job #1 has now beern proprammed and the display will read:

Jiob No. 2
Press the "ENTY key. The display will row read:
=, 2 2
PC. 2 mearns pieces for job rnumber 2.

Since we want to make 15 pieces iv Job & press the "1V key,
then press the "S" key, and then press the "ENT" key. The
dieplay will read:
LE. e @
LE. 2 means length for Job number 2.

The display may show some rnumber other thanm a @ on the right
side of the display but this is riot important. Since we want
te make parts 144,82 inches long the following keys must be
pressed:

Press the *1Y key.

Fress the "4" keay.

Fress the "4" key.

Press the "ENT" key. Notice that you do riot have to enter the

".o2"  part of the lenngth. Job  rumber & has  niow been
programmed and the display will read:
Jiob N, 3

Sirce we only weed to praogram 2 J3obs and do riet want tao
continue programming Job number 3, we can riow start the line
by pressing the rurn buttorn arnd the contvoller will cauce the
line to make 8 pieces at 1@8.75 inches and 15 pieces at 144, 0@

inches.
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