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MODEL MP1@R
SHEAR CONTROLLER
(ENHANCED VERSION)

The MRIQB is a versatile shear lire controller which emnloys
microprocessor techrnology to provide state—-of-the-art features
arct  performarnce. We have desiprned this system with the epecific
reeds of the metal fabricating ivdustry in mind. Eo ot only is
this comtroller very flexible and powerful, but it iz alsc easy
to use and orovides features rnot found on other combrollers.

The MPRIGR*s capabilities and ease of use make this an ideal
retrofit to replace flag switches, mechanical stops, and single
bateh controllers which will erable vour cperation to realize
increased production and efficierncy.

The MEIBZ is cortained in a rupgged industrial enmclosyre ntilizing
military—type cormmectors $o maximize reliability and ernsure
trouble free operation.

The MPIBRA mrovides the following featurec:

—Ability to program up to 3B jobs specifying guarmtity
antd lenpth

—Three Length Totalizers — Total amount of metal run by
Job and the total amount of metal run arnd the amount
made into good parts by coil

~Ability to enter a corrsction factor for precise lernnthes

—Both decimal ivieh arnd metric {(mm) units

—Capable of cperating om a wice variety of coil processing
ecuipment

=Ability to program new jobs while previously programmed
Jobs are being rvrunm

~Selectable job contral
-Ability to increment the cuantity of the Jjob being run
—Battery back up for data retention durirp powsr loss
“Rbility to run continuously or halt between jobs

~Setup lockout capability foor program sscurity

ARPLTED MICROSYSTEMS, INC.
941Q@ Aero Space Drive
St. Louis, MO E3134

(214) 4294027
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FRONT PANEL COMPONENTS AND DFSCRIFTION

The Model MRPI22 front panel has two 12 key keyvpads and & 12 dipgit
seven ceegment light emitting dicde (LED) display for programming
and displaying various parameters. Eight LED's across the bottom
irdicate the state of the varicous cutputs ard ore LED mext to the
display indicates " if the controller is in the decimal inch o
metric (when 1it) mode of operatiarn.

HEYPADS

The keys provide the furctions as listed below:

SET UP Programs initial set—-up parameters
END Exits any of the program o status modes
RET Resets the cortreoller and causes a piliece equal to

the startup length ertered in the setup mode
tz be sheared when the line is= gtarvted (Uzed
after a rew coil has beer: lcadesd)

M IN Switches betweern decimal inches and millimeters
CUR FRG Displays original job values propramined

SET SELQ Frograms job sequence exscut ion

FRG Frograms job parameters (guartity and lewngth)

FT CNT Foot Counmt — Displawvs lernpth totalizer values

FPm Displays currert line speed in feet/mirute

ENT Enter - Stores values entered in programming mode
INC QTY Rdds crne piece to the guarntity of the aob

in process each time the key 1s prezsed

CE Clear key - restores criginal value and clears the
leripth totzlizers whern lerngths are displayved

LIGHT EMITTING DIOCDES

The 8 LED's across the bottom of the pare! displayv the status of
the outputs as listed below (from left to right):

LED 1 Fast Forward

LED & Slow Forward
LED 3 Reverce

LED 4 Furnch (Not Usesd)
LED & Shear

LED & Forward

LED 7 Rur

LED 8 Reset

[ o ]



PROGRAMMING

The three programming modes are Setup, Program, and Set Sequence.
These modes can be entered by depressinp the "SET URY, Y"FPRGY, and
"SET SEQ" keys.

The Setup and Program are identical as to programming rules and
are discussed below. The Seouence mode is differemt and will be
discussed in more detail urder the Seguence Mode headiwp. When
esch value is first displayed a wmessage ie displayed on the lefi
side of the display and the cuwrrent value is displaved on the

right side. Whern the first rumber or decimal ooint 1s entered
the right side of the display is blanked and rumbers sre shHifted
in to the left. Pregsing the clear key (CE)} restores the

original value. Fressing the "ENT" key stores the value showrn im
the display and proceeds ornto the mext value. Rll valuss have a
ramge specified below. For example, @.00 to 29.9% indicates only
four digits are allowsed two above and two below the decimal
point. Zeros  to the right of the decimal point’ are added iw
aintomatically after an entry has been made and & decimal point is
automatically entered after the maximum rumber of dipgits is
entered. This allows faster programming by minimizing the rnumber
of kevs which must be pressed.

Wheri power is applied to the unit the menory ie checked for data
retemtion. If an error is detected the menmocry is cleared and the
Setup mode is entered. After the Setupr values zre all entered
the current status mode is emtered. If the data reterntiocn text
pazses, the current status mode is ertered directly.

Pressing the "MM IN" key will cycle from decimal inches to the
metric mode. The LED to the left of the disnlay will be
illuminated when in the metric mode, Whemn in the decimal inch
mocde  all lenpths programmed and displayved will be in iveches with
the exception of the total lenmoth which is in fest. Whew iv the
metric mode all  lergths proprammed and displayved will be in
millimeters with the excepticnm of the total leroth which is in
meters.

| R



MODEL ™MPIlE@
SETUR MODE

The follewirng values are proprammed inm the orver sheown below.

DlgrLAY

CountS

diSt.

Corr.

dirEction

SLO. LE,
StArt
LEASE
bAc. LE
Bt U, LE.
Shy., SEC.

FUNCTTION

Number of counts or pulses per revoluticon generated
by encoder. 102 to 1082 counts. Apslied
Micrasystems 2967 ercoder penerates N6 cournte.

Distarce traveled with orne revolution of the
encoder wheel (Erncoder wheesel circumference).
B.252 to &0.002 irnches.

Correction factor or rate multiplier. &, Q82 to
110. 2203,  EBecin by setting value to 120, 202,

See pape 12 for additicornal ivformaticr.
RDirection of encoder wheel to produce positive
counting. 1 for clockwise and @ fFoorr counter o/w,

tericth to rurn ivn =low. Set to @ for a flyirng
cutoff line. 2.2 to FTE92 in. or 999,99 pm,

Startup scrap lerngth. PDefirnes a minimum length to
be rurn to insure that the livie is at full sneed
before cycling a press. .22 to 97202399 in, or
999,33 mm,

Lerngth of the shortest part the corntroller will
produce. Desigpned to prevernt scrap Jam up one lines
uging large die sets. .22 to B%.999 in, or

929,33 mm.

Maximum length that the lire will run in reverse.
Rfter a lirne has beer marnually halted, the distarnce
to the rext shear cperation may be less than the
startup lenpth. The contraoller will back the metal
up s that the distance to the shear cperation is
equal to the startup levpth arnd slimivete progucivg
a piece of =scrao. If gset to zero, the conmtroller
will rnot cause the line to back un. G.og teo 29,933
ire oy 299, 99 mm.

Lernoth of slup removed by shear. Q.&d to 29,293
in. o 9293299 mm.

Time of shear cycle. 2.0 to 9%9.99% cseconds., I et
to @ ther the shear ocutput will stay orn until an
exterrnal shear complete switch is closed.



MODEL MmMBEi@a
SETUR MODE
(CONT INUED)

Shr. PAU. Fause time after a shear cycle until the lire
restarts. .02 to 29, 99 seconds. Used only on
slowdown-stap lines,

HRLt Sets contreller to halt betweer jobs if desired.
Fressing any numbered key will topgple yves or rnio.

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 your
equipmnent. )

Carne &



FROGRAM MODE

There are 3@ batches or jobs which carn be proprammed. T progran
a Jjob a job wumber, guantity, and length are erntered in responese
to prompts from the cortroller as listed below. The prouran mode
is entered by pressing the "PRE" key and exited by pressing the
"END" key. ‘

DISPLAY FUNCTION

Job Neo. Number of jJob to be programmed. 1 to 500
The Job rnumber is automatically incremernted
after each job is programmed, If the gob
number displayed is the desired 1ob rumber,
simply press the "ENT" kev.

PC. XX Number of pieces to be runm for Job number XX,
w to 9999, If set to zeroc the gob is shipred.

LE. XX Lerngth of part for job rumber XX, Trhe' maxinum
lerigth which may be entered is 9999, 999 irches
o 392993, 33 mn.
INCREMENT QUANTITY

During & run parts may, for variocus reasons, be determired to be

unusable. Ta  make up the difference an Irncrement Guantity key
(INC QTY) has been provided. Each tims the "INC BTY" key ie
pressed, art additicoral piece will be added o the current

guantity of the Job in proceess.
RESET

Fressing the reset key (RET) when the lirne is halted resets the
system and causes a piece equal to the startup lerigth entered iwn
the setup mode to be produced. This key should be used after a
new coil has beern loaded.



SEQUENCE MODE

To ernter the seguence programming mode press the "SET SEQv key.
This allows a rarnge of 31o0b rumbers to be vurn. If both mumbers
are the same then anly ore Jjob will be rur. Wher entering the
ruar mde  the first  3ob rnumber entered will be vun First, A1l
Joebs  from  first to  last will be run urtil all cuartities are
zerao. When entering the seguence moie, the display will read
"Fir5t" followed by the Job rnumber to be rur firest. To enter a
new Job  rnumber to be run first, press the appropriate numbered
keys followsed by the “ENT" key. The display will rnow read "LESt"
followed by the Job riumbeer to be rurm last. To enter & new Job
niumber  to be  run last, press  the aupropriate numbered kevs
followed by the "ENT" key. RroeExit from the seguernce mode is
dome automatically.

If the first Job  riumber is larger than the last, the ceguerce
will rurn  from the first job nuamber ertered p to yob rmuamber S2,
then from job 1 to the last job rnumber ertered. For example., if
Job 49 to 2ob 2 was programced thern the secuerce would be 43, S,
i, 2 and 3.

ERROR MESSAQAGES

An  error messape will be displaved whern an illegal ocperation is
attempted. The dieplay will show:

. Evrvor XX
where XX is a number yvelatino to the type of evror performed. to
clear an error messance press the "CE® key. The error numbers
need are:

1 The rnumber of encoder cycles per revolution is cut of
the accepted rarge. Must be 108 to 10202,

g The circumfererce of the ercoder wheel is cut of the
accepted rarnce. Must be Z.50 to &@. 00 inches.
Z The rate multiplier is cut of the accepted rarnge.

Must be 2@, 000 to 110, 2320,

4 BArm illegal batch rumber was ertered in the programn mode,
Must be 1 to 5. Or an attempt was made to change the
data of a job in process,

A programmed length of zero was entered. Rll lernpthe
programmed mpst be greater thar zero.

& A length shorter than the mininum allowed ectablished

in the setup mode was programmed. Chieck “LEASt" value.

7 R rur was attempted with all Jobe between the firet and

last jobs irv the sequertce mode at zera oguantity.

8 An illepgal batch rumber was entered in the seguente mode,

Must be 1 to Si@,

2 An attempt to charnpge a setup value or clear the totalizers

was made with the setup/coil lookout switch ar.

w
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STATUS KEYS

The three status keys are "CUR FRE", "FT CNT" and "FEM", Fressinn
ome of the keys sets the mode to display the informaticon relating
ta  each key. Unless cne of the program keys (FRG, SFT Uf, SET
SEG) o ome of  the statuse kevs (CUR  PRE, FT CNT, FEM) are
pressed, the display will show the currernt status of the J=h
being rur. The information displaved from left to right is the
Jeb  rnumber  currently being  rurm, the guartity remaining in tte
Job, and the current lenpth rurn since the last shear. To prevert
the rumbers from blurving together during a run the displiay is
updated ornce every guarter of a sscond. If the metal is jopoed
in reverse past the last shear point the current lenpth countes
will become a nregative rumber and will court in reverse, This
feature allows the distarce disgplayed to be easily related to the
shear paint. For example, & display of 2.02 inches irmdicates the
leading edege of the metal is & inches past the shear point, arnd a
display of minus E.02 irnches indicates the leading edoe of the
metal to be Z2.@@ inches behind the shear point. - Under certairn

conditions  the total number of digits to be dieplayed could be
egual to 11 or 12, To maintain readabtdlity of the dianlay a
space 1s always left betweern the job rumbeer and guantit y and
betweer the guantity ard lergth. In order to irnsure t! rig, oOne Or

two decimal digits for the lenoth may rnot be displaysd.

FT ENT  is used +to obtain the totals of the +three Iength
totalizers in the MP1E2. The falloawinpg step—bv—step irnstructiorns
show how to display and clear the lernpths im thie totalizers,
A. To Record the Total Metal Used for Eaek Job.
i. Fress  the MYFT CNT" key. The display will show "Job F
followed by the total amounmt of metal uwused for t*s last Job.
Z. Record the amount displaved.
Z. Fress the "CF" key to clear the job totalizer, Failure to
clear the Job totalizer after sach Job is rurm will result in
the 31ob totalizer storivng tle amourt used fFor severasl Jobhs.
4, Fress the "END" key to contirue Deooranming o Purming
additiornal Jobs,
E. 7o Record the Total Metal Used Rt Any Doint.
» Fress the "RET" key. '
. Press the "FT CNT" kevy. .
Eregss  the MENT" key. The display will show "tot@l"
followed by the total smount of metsl runm gince the totslizer
was last cleared.
4. Record the "Total” length displayed.
S. Press the YENT" key. The display will show "Goog" followed
by the total amount of wmetal wsed to produce the progranned
guantities and leroths (or the amourt made irnto good parts).
Subtractirno the "GBood"  amount from the "Total" amount will
pravide the amount of scrap pererated.
&. Record the “Good" lerngth displayed.
7. Press the "CE" key. IMPORTANT — Pressing the "CE" key at
this time will cleer &1l three length totalirers. Be sure &1l
lerigthe have been recorded before press ing the "CE" key.

[ T1y =
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ETARATUS KEYS
{CONT INLIEED)

CUR PRG displays information about the ocriginal proprammed valuee
of the _Job beirg rur. From left too vight the display shows the
current  gob  rnumber, the oripinal cuantity, and the total leroth
of  the part to be run. A= described above the number of digits
displayed could be 11 cr 128 and in order to maintain resdability
aof the display ore or two decimal dipgits for the lergth may rat
e displayed in some cases.

FRM displays the currert line soeed in feset/minute. This value
is averaged over /4 second.

OFERATING CONSIDFRATIONS

There are limitaticorns on programming the Job thet is currently
being run, The guantity and length of the job in process carnrnct
be reprogrammed. If the guantity or lerngth of the 1obh inm process
needs  to be changed, halt +the lire, press the "RST" key, and
reprogram the job with the correct deta. Remember the irncremsnt
ouantity key (INC BTY) can be used to ivcrease the cuantity of
the 3ob in process.

Once the line is started, the jobs which have been comnleted can
be reprogrammed with rmew batch data without stopring the line.
Ta  krow  which  jobs  have been completed ard are available o
reprogramming, obszerve which Job  rnumber the controller is
currently processing. For exanple, if the cormtroller is working
ove 3ob rumber 5, thern Jobs 1 through 4 can be reorogremmed.
Enter the program mode by pressing the "PRE" key, program Jobs 1
through 4, arnd exit the program wode by pressing the “END® key.
ARfter the controller has completed the last Jobr originally
programmed, it will without stopping rum Job rumber L apair with
the Job data +that was re-ertered. Apain, re—programming a
completed j1ob can be accomplished without stoppivg the lire.

The cortroller will allow the shear to be marually cveled on a
non—stop line withaut halting the line. Thersfore with the line
Uil vig, ar  operator. can manually cyocle the shesr to cut out
sections which canrot be uweed or ta cut oot sscticrs for
inspection. vt a slowdown—stop line where = length irn =low has
beern prooprammed in the setup moie, the controller will only &1low
the shear to be cycled marually whern the lime is halted.

Pasa 1@



EXTERNAL INFUTS

Whern the SETUR/COTL LOCKOUT contact is closed {by prourding pivn T
of  cormector J3 via a switch) the values erntered iw the setun
mode  carmot  be charped and the lerpth totalizers cannot be
cleared. Instead ar error messepe is drenlaved.

MANURL  SHEAR causes a shear cycle to start anc clears the lerncth
counter displayved ivn the currernt status mode. It can be used any
time.

SHERAR COMPLETE turns the sihear ot oot off  ard irdicates a
completed cycle to the controller.

JOG FORWARD and JOG REVERSE are irpouts for the Jogoing functions.

Whern the RUN/HALT switch is closed the rur mode is entered if the
following conditions are met. The 1oo inputs must be off and the
shear output must be off. At least ocrne of the Jobs in the ranoe
proorammed must  have a rnion zero guarntity. If these conditions
are met, a rurn iz started,. If the "RST" key has besn pressed the
line will restart at the first rnor-zevo aob pragrammed. If rviot
reset a test is done. If the distarce to the rext shear
operation  is  less tharn the startup length ertered in the setun
mode, an auntomatic reset is cono, Otherwise the line rectarts at
the point it was halted. (Unless a backup lerpth was ertered inm
the setup mode in which case the controller will reverse the
metal and not do an automatic reset.) The lirve will corntiviue to
PuUur until  all jobs in the rarge sperified are zers or until the
rur switceh is ocperned.

REAR CONNECTCORS

Three connectors orn the rear interfare the comtroller with the
system. Cormector J1 {Ericoder Cable £148-2%) covmects to the
lenpgth erncoder. 1153 VAC and S to &4 VIC are Lrounht in through

J2 (Fower/0Output Cable 2041-7).

J& also handles the fallowing cutputs:  Forward, Fast Forward,
Slow Forward, Reverse, Shear, and Rur.

J3  (Switch/Input Cable 3448-~7) handles the following irmputss

Marual Bhear, Shear Complete, Jog Forward, Jog Reverse, Setup
Lockaut, and Rurn.

A



DETERMINING THE FROFER CORRECTIGN FRCTOR

If the number of pulses per revolutiorn of the ercoder and the
distance ftraveled per one revolution of the encoier wheel are
entered accurately in the setup made, the line should produce
precision lenpth parts. Mowever if therve is a difference betweer
the lenpth programmed avd  the lergth  actually produced, the
following steps should be taken.

First, rurn oa  large rnumber of short parts arnd measure Lhe
vardiation in  lerngth from the sheortest part to the longest part
produced. This total variaticn should be within the machine's
specified tolerance. If not, further attempis to fire—-ture Yogr
lire should raot be attemoted urtil this variaticr tolerance is

met. Once it has beern determined that your eguipmert i= running
within the manufacturer’s snecified tolerarces you shauld run
saveral parts as long &s possible and, carefully messuring each

part, find the averape lenpth. A rew correction factor cav then
be determined as follows:

New Correction Factor = 0ld Correction Factor x (B /00 )
Where PL is the proorammed length
and Al is the actual measured lemoth

For example, with the wold Correcticon Factor at g, qugr, & 102
inch part was proprammed with the result being & 100,25 inch part
being produced. The rew Correction Factor would be:

New Corvrection Factor = 100,200 x (10G/10@, &5)
192. @80 x .99751
99, 751
This rnew value for the Correcticon Facter sbheould then be ertered
into your system. Remember that this feature will alsc allow Wik
to compernsate  for  normal wheel wear and eliminate the resgd te
purchase rew wheels to maintain precise measuremsnts.

!
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Erncoder Count kCountS)

Ericader Wheel

Circumferernce (di8t. )

Correction Factor (Corre, )

Evicoder Rotation

Lernpth in Slew (SLO. LE.)

Startup Lernpth (Stort)

Miviimum Lernth (LEASt)

Reverse Lenpth (bRAc. LE)

Slug Lenpth (SLU. LE.)

Ghear Cycle (Shv. 8EC.)

Shear Pause (Sty. AU, )

Halt Betweern Jobs (H&ALL)

Clear Memory (FreESh)

(dirEctior)

MODEL MPL1ad

SETUR DATA
19 to 1@2ak
Q.25 to 22,008 irn.
S@.0R to 11@, R

1 foe
& foor

clockwise or
counter ow

A.22 to 99,322 irches

.28 to 292, 39 mn

@.2@ to 29,992 irches

.22 to 999,32 mm

.23 to 95,923 irnches

.88 to 993,99 mm

39, 993 irches

to 992,99 mm
253,999 irches

933, 92 mm

@, ok 993.2% seconns

@. @i I3. 99 ceconds

Yes or No

Eviter "1284" to clear
(Setup and Job cata)

Pane 13
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ORERATOR INSTRUCTIONS
FOR FROGRAMMING THE MP1eaf OR MPigl
USING DECIMAL INCH UNITS

This ie an example of how to program the MPIGE or MP1@1. In
this example we will program 2 jobs or batches. The first Job
will have 8 pieces at 128.75 inches and the second J1ob will
have 15 pieces at 144. 080 irvches.

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

Jab No. 1 .
Fress the "ENT" key. The display will now read:
PC. 1 7
C. I means pieces for Job number 1.

Sivice we want to make 8 pieces in Job I press the "8Y key and
thern press the "ENT" key. The display will rnow read:

LE. 1 @
LE. 1 meaws lewngth for jJob riumber 1.
The display may show some number cther tham a @ on the right
side of the display but this is rot imporitant. Since we want

te make parts 108.75 inches long the following keys must be
pressed:

Press the "1" key.

FPress the "@" key.

Press the "8" Lkey.

Fress the "." key.

Press the "7" key.

Press the "3" key.

Fress the "ENT" key.

Job #1 has rnow beer programmed and the display will read:

Jimb Na. =
Press the "ENT" key. The display will ricw read:
o = 2
P, 2 means pieces for Job rmumber Z.

Since we want to make 15 pieces in Job & press the "1 key,
then press the "5" key, and thern press the “"ENT® ey, The
display will read:
LE. e 2

LE. & means length for Job number Z.
The display may show some number cother tharnm a @ on the right
side of the display but this is wot important. Sirce we want
te make parts 144,00 ivches long the following keve must be
pressed:
Fress the "1 key.
Fress the "4" key.
PFress the "4" key. :
Press the "ENT" key. Notice that you do rnot have to enter the

".aRd"  pavrt of the lewnpth. Job rumber 2 has  row been
programmed and the display will read:
Job No. 3

Bince we only weed to program & Jobs and do not want to
contirnue programming gob rnuamber 2, we carn now start the line
by pressing the run butteorn and the controller will cause the
lirne to make 8 pieces at 188.75 inches and 15 pieces at 144,00

inches.
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