MP100 SERIES e

MODEL MP101

SHEAR CONTROLLER

REFERENCE MANUAL

(20 BATCE VERSION}

V- 3T

AMS_ APPLIED
MICROSYSTEMS

ST. LOUIS, MISSOUR!




MODEL. MPi21
SHEAR CONTRUOLLER

The MPI@1 iz a versatile shear line controller which employs
microprocessor  techrology to provide state-ocf-the—art features
arnd performance. We have desigrned this system with the specific
meeds of the metal fabricating industry in mind. S0 not only is
this controllier very flexible and powerful, but it is also sasy
te use and provides features rnot found on other conmtrollers.

The MP1Q17s capabilities artd ease of uwse make this am ideal
retroafit which will ernable your operation to realizs irncreased
production and efficiency.

This conteocllaer is contalved | in a ruoced industrial enclosurs
utilizing military-type cormmectors $o maximize reliability and
ensure trouble frees operatiorn.

/

The MR1®1 provides the following features:

~Ability to prmgwém np to 2@ batches specifying guantity
amd length S

~Length Totalizer
~Ability to enter a correction factor for precise lerngths
—Both decimal inch and feet, inch, J&nd units

~Lapable of aperating éﬁ.a wide variety of cocoll processing

gguipnent

-Ability ta program batches while previcusly programmed
patches are being fabricated

~Selectable batch cantrol

-Ability to iﬂCPEMEﬂ?'thE guantity of the batch being run
~Battery back up for data reterntion during powsr loss
~fbitity to program a3 pause time between batches

—Setup lockout capability for program security

ARPLIED MICROSYSTEMS, INC,
5419 fera Space Drive
St. Louis, MO E3134

(314) 429-42@73
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FRONT FPANEL COMPONENTS AND DESCRIFPTION

The Mcodel MPl&1 fromt panel has twa 12 key keypads and a 12 digit
sever segment light emitting dicde (LED) display for programmirng
and displaying variocus parameters. Eight LED's acrass the bottom
indicate the state of the varicus cutpute arnd orne led rext toc the
display imndicates if the cormtroaller is iw the decimal inches or
feet, irnch, 38nd (when 1it) mode of aperaticr.

HEYPRDS

The keys provide the furctions as listed belcow:

< BET R Fraograms initial set—up parameters

EUR BTAT . Displays curren? batoh status

RESET ' Ferrces the line to reset and restart batch-
FT—-IN/INCH Switches betweer decimal inches and"?eet, irch,

32nd made

CUR FROG Displays ¢coigiral batcoh values programmned
SET SEQ Programs bateh sequence execution

FROG ' Proprams batch parameters

FOOT COUNT Dieplays tatal ;ewgth af goeod material run
ENTER Steores values entered in programming mode

ING QTY = Adds ome to the curvrent qguarntity of tge batch

inn process

CE Clear key ~ restores ocriginal value

LIGHT EMITTING DIODES

3

The 8 LED'=s acroass the bottom of fhe parmel display the stafus cf
the cutputs a5 listed beloew (from left to rightl:

LED 1 Fast Forward

teD & Slew Forward

LED 3 Reverse

LED 4 Ncoct Used

LED S Shear

LED 6 - Forward

LED 7 Rum _

LED 8 Reset {Autc Crop will ccour orn start—-up wher
flashing)
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FROGRAMMING

The three programming mocdes are Setup, Program, and Set Sequence.
These modes can be ertered by depressing the "SET uR, ‘PRDOB,
and ‘SET SEQ' keys. Nate that the Setup ard Sequerce modes
cormitral  operational  functioms of the system. Charpging these
values whern the lime is rurming would cause urnpredictable
cperaticn.  For this reason, these modes can cnly be entered when
the lire is halted.

The Setup and Frogram are identical as to programming rules arnd
are discussed belcw. The Sequence mode is different and will be
giscussed irn more detail urnder the Seguernce Mocde heading. When
gach wvalue is first displayed a message is displayed orn the left
side of the display and the current value is displayed on the

right side. Whers the first rumber < decimal point 1s entered
the right side of the display is blarnked arnd rnumbers are shifted
irn to the left. Pressing the clear key {(CE) restares the

eriginal. value. Fressing the ‘ENTER® key stores the value shown
in the display arnd praceedes onto the rext valiue. RAll values

have a range specified below. For example, &. & to 99,33
irdicates only four digits are allowed twa abave arnd twoe below
the decimal point. If too marny digits are programmed an error

message is praduced. Zeroc's are added in after an erntry has been
made and a decimal point is  automatically entered after the
max i mum viumbey of digits is entered. This allcws faster
pragramming by minimizing the rnumber of KReys which must be
pressed.

Wheys power is applied to the unit the memcry is checked for data:
retention. If am error is detected the memcry is cleared and the
Setup moade .is erntered. After the Setup values are all erntered
the Program mode is erntered. If the data reternticrn test passes,
the Frogram mede is entered directly,

FPressing the C“FT-IN/INCH' key will cycle from decimal irnches ta
the fest, inch, 32rnd mode. The LED to the left «f the display

will be illumirmated when in the fest, irch mode. Whern im the .

feet, inch mode 11 lengths programmed arnd displayed will show
feet followed by a decimal point and thern inches fallowed by a
second decimal point and then 33nds of arn inch.

Dermes A



SETUP MODE
The following values are programmed in the order shown below.

DISPLAY FUNCTION

sH. SEC. Time of shear cycle. 0.0@ to 99,99 seconds. If set
to @ then the shear output will stay on until an
external shear complete switch is closed.

sH., PAU. Pause time after a shear cycle until the line
restarts. ©@.02 to 99.99 secords. Used only on
slowdown-stop type lines.

bA. PAU. Pause time between batches. .00 to 99.99 seconds.
' If not set to zero the run output turns off and the
line halts between batches. A run switch must be
closed to restart the line. ' ‘

LE SLO Length to run in siow. Set to zero to make a
flying cutoff line. 0.02 to 9%.939 decimal
inches or @ to 9 feet 11 and 31/32 inches.

LE Scr Length of scrap upon restart. Defines a minimum
' length to be run to insure the line is at full
speed. B.8@0 to 99.99 inches or @ to 9 feet
i1 and 31/32 inches.

LE Slu Lehgth of slug removed by shear. .88 to 95.99
decimal inches or 9 feet 11 and 31/32 inches.

Corr Correction factor. @.50000 to 1.5000Q.
(See page 11 for additional information)

Accu Total length counter. @ to 9993993 feet.

dIr+ECt ION Direction flag (1 or @) for CW/CCW rotation of the
encoder. :

{(See page 12 for a form to record the setup parameters of your
equipment. )



FROGRAM MODE

There are 2@ batches whicoh oa&n be pragrammed. To programm a
batch & batch rnumber, quantity, and length are ertered.

DISFLRAY FUNCTIDN

bR. Ncou. Number of batch to be programmed. @ to 24,
If zere is entered ther am exit from the progran
mode is dome. After batch 2@ is pragrammed ars exit
is autcmatically doarme. The batch rumber i1s auto-
matically incremented after esach batech is
proagrammed. '

FC. XX . Number of pieces to be run for batch rnumber XX.
@ ta 33939, If set ta zero the batch is shipped.

LE. XX Lerigth of parf for batch rnumber XX. @. @1 to
333.93 decimal inches cr 1/38 inch ta 93 feet
i1 arnd 31/32 inches. o

INCREMENT QUANTITY

During a run parts may, for varicus reascons, be determirned to be
unusable. To make up the differemce arn Increment Guarntity key

(INC @TY) has beer proavided, Fressing the "INC @TY' key will add
cne ta the current guantity of the batch iwm process. This key
cars be used at arny time ard in any mode. When using the key the
Current Status mode is entered as described above. This key does
net  chawmge the criginal quarntity shown under the Current Program

mode,

RESET

Fressirng the reset key while halted will force the line to reset
and restart whern the Run mode is entered.

Fage 6



SEQUENCE MODE

Ta ernter the Sequerce programming mode press the "SET SEQ key.
This allcows & range of beatch rnumbers to be programmed. If bath
rumbers are the same then only corne batch will be rurn.  When
ertering the run mocde the first batch rnumber ertered will be run
first. 11 batches from first to last will be rurm urntil all
quantities are zerc. Wher erntering the Seguernce mode, the
display will shcw:

FI.—-LA. ff-11

where ff indicate= the first batch rumber from 1 to 208 and
i1l ivdicates the last bateh rumber from 1 o 28 to be rur.

If wc rwnumbers have beer entered thern hitting a clear will exit
the Seguernce mode. To program the first number, ernter the orne or

twa digit batch number desired. If arsly one digit bhas beew
entered press the ‘.° key to get a&a -, irndicativg end of
pragramnmirng of the first batch rumber.  Thern continue by

programning one or twoe digits for the second batoh rumber. If =
clear Kkey 1is pressed after the numbers are being entered therm a
restart of the programming sequence is dome, Fress the enter key
to save the mnumbers amd exit the mode., If the first batceh rumber
is larger +than the last, the segquerce will rurn from the first
batch nuamber entered up to batch mumber 2@, thenm from bateh 1| to
the 1last batch number entered. For example, if 15-2 was
programmed thern the sequernce wcoculd be 13, 2@, 1, 2 ard 3. If the
Set Seguernce mnmode is entered the urnit will start rurning at the
first rumber of the sequerce. If this mode is mnat emtered, the
urniit will start runrning at the batcoch that it was working om when
it was halted.

ERROR MESSAGES

An error message will be displayed when an iliegal aperatidn is
attempted. The display will show:

Errar X

where X is a number relating to the type of errcr performed. to
clear avn error message press the clear key, The error numbers
used ared '

Correction factoer not in the range of @.50Q20 to 1.S0208
Batch number wat ivm the rarmge of 1| to 24

Nct used

Too marsyy rnumbers entered

Tac many decimal points erntered

Zerc lerngth is not allowed

A rum was attempted withh all batches at zero quantity
Setup key was depressed whern lacked cub

O W -
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STRATUS KEYS

The three status Reys are CUR STAT, CUR PROG, ard FOOT COUNT.
Fressing orne of the keys sets the mode to display the infcormatiorn
relating to each key. If not in a program mode the display will
be contincus until ancther status or program key is erntered. If
in a program mode the informaticorn will be displayved fcocr about 3
seconds and thern the programming infcrmaticn will be redisplaved.

CUR S8TAT displays informaticn about the current status of the
batch being rur. The infcrmaticon displayed from left to right is
batch rumber cuwrently being rurm, qQuantity remaiviing im batch,
ard current lerngth run since last sheasr. To prevent the rnumbers
fram blurring together during a rurm the display is updated orce
every guarter of a8 second. If the metal is jopged in reverse
past the last shear point the currernt lermgth courter will become
a rnegative number arnd will count in reverse. This feature allows
the distarce displayed to be easily related to the shear point.
For example, a display of 2.8@ inches indicates the leadirng edge
af the metal is 2 inches past the shear paint, and a display of
2. inches indicates the leading edoe of the metal to be 2,00
inches behind the shear poind, Urnder certain cornditions the
total rnumber of digits to be displayved cocould be squal to 11 or
12, Te maintain readability of the display a space is always
left betweern batch wumber and guantity and betweer guantity and
lemgth. In order to imsure this, ome or twoe decimal digits foor
the iength may not be displayed ivn some cases.

CUR PROG displays informaticorn about the origirnal valdes of the
bateh being yur, From left to right the display shows current

patch rmumber, original gquantity armd total length of part toc be
ruri. As deseribed above the rumber of digits displayed could be
11 e 12, iUnlike the above mode it may rot be desirable toa shift
the decimal digits off of the display. Therefcre, the data is
packed topether with the space betweern the batch wumbeyr and
guantity eliminated first. :

FDOT COUNT displays the total lerngih of "gocd” material run since
it was last cleared, The total length counter cnly counts
material that has been sheared off by +thne processcr and
comsidered a wvalid part. It does wot count amy material rum as
sCrap, ary material removed by the cperator by a manual crap
while rurming o ary material inm front of the shear whern starting
up after a RESET has beer dorne.

Pape 8



FEYTERNAL InNUTS

Wher the SETW LOCHKOUT contact 1= clased {(oy grourdaing oiwm 7 oof
cewmmeotor J3 wvid & switon)  the zetup mode carnnot e erntered.
Imstesd v £7yor mMEEsape 1= displ aved.

ManMiRL BHEAR ceauses & EhEsc oycle to s2tart snd cleasrs tne lenpin
courter, It can be used any time,

SHEAR  COMEBLETE turwes the shesr cocubtput  off  ang  intdicratesz &
campieted ocvole to the cormtroller. '

Wher the RUNK/HBLT switon is cloezeg the rur mode iz gnteren i7T the
fellamirg conditidne are met., The coeratcr carmct be 1w sry «f
the throee programmind moSES. Tre gop inpute must be off and the
shear cutpud  must  be  off, At lesst cre of the betohes im the

ranpE progrsmmsd must have & morn Terc gusrtity. If &11 of the

caomgitions &vre met, & vum iz started. If the reset kRey has heer
depressed  the line will restart st the first wor zero batoh
D g RIMBEC ., If not reset a test 13 dovne, If the levocth of the
part plus the =lug length is leszs thewr the currewt courndters lewsgith
plus the sorap lewngth thern s automatic reset iz dore. Otherwise
the lirme restarts =t tne poivt it owmas helted. The lime will
comtinmue ta rurn until 511 batohes in the rarnpe specified are zero
cr umt il -the run switoch is opened. ’ '

FERR COMNMECTORS

Thees covmectors onr the resr interfsoce the controcller with the

systet. Carmmector  J1i {Emcodeyr Cable Z148-25) cormects ta the
lernigth erncoder. 115 VARG ard § to 29 VDL are brocupht iv Lhrouagh

JE& {(Fower/3utput Cable 2E41-7).

JZ =mlsc fandles the Following cutputs:
Fast Forwarg
Slow Forward
s
Shear

fGwiton/Innut Cable 3311-7) handles the followino inputs:
Mmariual Shear
Snear Comolete
Rur
Setup Lochoeut

ty
[



DFERATING CONSIDERATIONS

At the end of a run the contrcller will tury all cutputs of f &rd
wait for the runm switch to opern. If the rur switch is left
closed the contraller will not accept any keyboard irvputs until
the run switch is operned.

There are limitations on programining the batch that currently is
being run. The quarntity that iz being rurm carmct be charmped. This
is wot allowed because of the difficulty in ¢rying to program amn
accurate wumber while shearing is poimg o The lewgth carn be
changed, but the rew length will rmot be used until the current
part is finished.

The RESET LED will fFlash on arnd off wherever a crop will
autaematically be dome when the lime is restarted. This will
flash if the shear pocint is within the current lermoth minus the
sorap  length. If the line is reversed past this point the LED
will gquit fFlashirng and crop will rict be dorne. If the resset key
is depressed or when the contraller is first powered up the lirne
will always do an auto—crop. -
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DETERMINING THE FROFER CORRECTION FACTOR

The folloming describes how to determive the Corvection Factor te
enter ir the setup mode of apeEvratilcrn:s
Firet determine the rescluticon with the followinmg formula:
Evicoder Wheel Circumferernces{Encoder Line Cournt ® Hr=Resclutice
Thern determine the Corvyectionm Factor a5 follows:
«@i/Resalinticrs = Correction Factor

Focr ernample; pivern a3 wheel circumferernce of 127 amd arn enccder
with & live ccourt of 206, the Corvectiorn Factor dis Figured:
12/43256 n 4) = 13/1@429 = @17 FRescluticom
Thern .@17.912 Resclution = 83333 Correcticrs Faotor
{Remember the Correctices Factocr cam be from . SRQ& to 1. SEQER)

Tee further fine-turne yeur lime the feollocwinpg steps sheoeuld be

taker. Firet, rurm a larpe number «f shért parts and measure the
wvariaticey in  lswoth froa the shortest part to the lcopest part
produced. This total wariaticor should be withirn the machine's

specified tolerarnce. IT wot, further attempts to Fire—ture your
lire shaulg wmot  bte attempted umtil this variatics talerance is

wet. Once it has beern determived that your Bguipment is rurming
withim the marmufacture's specified tolerarnces you should runm
BV ETE] parts &5 lonn &5 possibkle and, carefully messurinn each

part, find the average length. & rnew corvectiors Facter carn then
e determined sz follomws: ' )
Mew Correcticr Faotor = 0ld Corvrecticr Faoctor » (FL/PL)
Where L is the proprammed lerngth
avd AL is the actusl measured lermgth
Feorr enample, with the «ld Correcticer Factor at 83333, = 199 inch
part was programmed with the yesult being & 10835 ircn pard
being produced. The rew Correcticr Factcr would be:
Mew Corvecticr Factor = . 83333 » (12&/108.25)
= 83333 » .3BE7EL
= , 83126 - .
This rew wvalue for trhe Corrbtion Factor shculd thern be evtered
irbo your systern, Remember that this feature will alsca allow you
to compensate  for normel whegel wear ang sliminate tne need to
purchase ncw wheels to maintain precise messurenenits.

iy % 4



MODEL MFE1@1)

SETUR DATAH
Shear Cycle (84, SEC.) 2,87 tc 33,39 seconds
Shear Faume (SH. FALL) @, W te 99&99 sébonds
Eatobh Fause (&R, FRU.) @, &3 to 33,97 seconds
tergth in =lowm (LE SLE) . to BE.9% inches
Rt 3 feet 11 and
232 inches
Scrap Lewmpth (LE Scov) @. 00 to 33,93 ivches

Silug Lergth (LE S1lu)

Ceorecticarn Factor {Corr}

Evicover Hotaticrs {dlrECt ION)

¢t 9 feet 11 andg
31/32 iwmches

.20 to 99.99 inches
& to 3 feet 1} and
31 /732 irches

&, SR ta 1. SQAAA
i for rcloachwise or

& for courter ow

e v 1™

——— s —————— —



- MPI0 | V2.0
SETWP DATA
SH SEC. B A
SH - TAw. 1
BA PAW. Z
LE . SLO, 3
LE ScCR. Y
LE Sul. -
CORE. b
ACcu - ]
DIRECTION _ 5
9
10
]
[2
13
LT
15
o
F
| S
1%

L
-

N
70

(20 BATCH)

LE
jz0
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