MICROSYSTEMS

MFS7

CONTROLLER

REFERENCE MANUAL

APPLIED MICROSYSTEMS, INC.
9410 Aero Space Drive
S. Louis, MO 63134
(314) 429-3009




INTRODUCTION

The Model MPS7 Conmtroller is a special purpose comouter desigred
to control a non—stop shest metal processing machins, The machine
converts stock sheet material into parts with © possibls punchess and
#@ possible holes. The MP37 allows the customer the ability to make
right-hamd or left-hand ocrientated parts separately or simultarnecsusly.

The controller itself is desigrned to make 1t smasy Ffor the
operator o program. The ocperator only has to enter the type of part
desiraed, the finished length and the desired hole a;md punch spacing.
The computer thern calcoculates the required mffseﬁﬁ.aﬂd patterns based
o this imformation amd some internal dimensiconal comnstants.

The ooeraticon of the machire itself is straight Fforward, Thea
position of the strip of metal is sensed by a photo sensor and an
incremaental shaft angle tranmsducer which generates an exact number of
pulses to the cmmputef for an exact amount of material movenent. The
computer  then counts the pulses and activates the outputs when the
orogrammed movemant has occoured.

The MP3I7 is programmed using a display armd keyboard similar o an
a@lectromic caloulator. The display acts as a prompt for the coperataor
by irndicating what dat% is to he sritsred. The procedurse Ffor entering

data is discussed in detail i a later section callsd ENTERING O

NUMEER.



HERRDWARE DESCRIPTION

The MRPS7 hardware consists of the following elenernts: anm LED
display, &a & key keypad, €& ililumivnated pushbuttorn switches, five
external input switches, a rotopulser and 3 cutput lines. ThHe layout

of the keypad, pushbuttors and LED display are shown in Figure 1.
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Figure 1. MP37 Front Parnel
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The display on the front parel is a 1& charachter, 7-ssgment LED
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ay that is wused to show data and  prompt the operator Fore
mat ior.

HEYFRED
The function of sach key is as follows:

The SETUR key is wused to enter the SETUR mode, The BETUP mode is
used to srter semi-permanent data about the ma&hiﬂe such &z the

die spacing, cycle cduration, die size, Flow direction, =tc....

The END key is used to exit the SROBRAM or SETUE mode and retiurw

to the HALT or RUN mode display.

The FRGE kezy is used to enter the PROGRAM mode to entor batch data

on the parts ta bs run.

The ENT key is the data ENTER key and it is used by the soerateor
ta  indicate to the computesr ta take the data that is oresernt in

the display window..

The CLR key is the data CLERR key ard is uwsed to erase a kay

entry befora the ENTER key.
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FUSHEUTTON SWITCHES

The functiorn of gach illuminated pushbutton switch is as

fullows:

MANUAL PLINCH
THe MANUAL PUNCH pushbutton switch is used to manually cycle the
PUNCH  mubtput whew  the livme is  in the HALT mode. The lamp
indicates when the FUNCH cutput is on in both the HRLT ang RUN
modes,

MARNUAL HOLE
The MANUAL HOLE pushbutton  is used to manually oyele the HOLE
output when  the lime is in the HALY mode. 'TEE lamp indicates
wher the HOLE output is on in both the HRLT and RUNM modes.

MANURAL SHEAR
ThE_MQNUQL SHEAR pushbuitom is used to reset the system, but doas
e Fire ths shear punch. A system resst iz rnesded afier setup
o batoch  paramsters are chahged to put the changes into effect.
The lamp do=s indicate when the shear is being activated in the
RUN mode. Bee the sectiorn titled *RUN MODE® for more informsation
o the RESET condit ior.

METRIC WHEN LIT
The METRIC WHEN LIT pushbutton is used to switch betwesn msteic
ard Ermglish units of mEasuremants. Whan the iam; is lit, data is
ertered and displayed in centimeters. ' When the lamp is rot lit,
the data is displayed and @ntered in inchsas.

RUN
The RUN  pushbutton  is used o initiate an automatic rurm of tha

machine. Tha gresn lamp indicatss when the controlley is in tha

RUN mode.
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HRLT

=

The HALT pushbutton is uwused +to abort an awtomatic run of the
machine, The red lamp indipgates that the comtrollsy is in the
HELT mode.
EXTERMNAL SWITOHESR
There are five external nout switohes inko the MPS7. The Fumction of

gach iz explained below.

JOG FORWARD

The JOB FORWARD  input switeh  is used to jo9 the metal in the
forward direction, It is nobt furnctioral iw the RUNM mods and will
be igrored 1T the MP37 is curvenmtly rurming.

JO03 REVERIE
The JO5 REVERSE irnput switch iz uwsed to 1o the metal in the
reverze direction. It in not functicnal in the RUN mode and will
be igrored if the MRD7 is curvently running.

REMOTE FRUN
The REMOTE RUNM switch serves fthe =zame Ffurnction as  thes RBLUN
pushbutton o fThe  fromt  parnsl,  From oa resehb condition, the
switoch has to be closed twice to iritiate a sur. Orice the RUN

mode is entersd thg switeh rnesd mot rewmain olassd.

REMOTE HALT
The REMOTE. HOLT switch sorves the same Tunction as the HALT
pushbutton om the fraomt pamel. If the MREST detsocts a REMOTE HALY
switch closure while it is iw the RUN mode, the MES7 will snter
the HRLT state. A closure of the switch must be detected,
clased HOLT switch as the RUN mode is entered has no =2fFect.



MOTOR STARTER
The MOTOR STARTER  input is wsed by the MPRE7 to insurse that the
systems motor has been gngaged before performing any cperatior.
This ivnput must be closed for the MES7 to begin a babteh and must
remain  closed theoughout  the run. If the MOTOR STARTZR inmdut
cpans during a run the MPSY will ernter the HALT mode and carmot

be run again urntil the inmput is closed.

ROTOPLILSER

Material movement is ssnsed by the MPS7 throunh the rotopulsers
{ratary pulse gernerator) which is an incremental opgtical shaft arngle
encodear. This device gerngrates a preciss humber-ﬁ% culses for each
revolutiaon of its shaft. n the shaft is a precision measuring wheel
which vides on the material. As  the material moves throuph the
machirne, it fturns this wheel and thus gauses the rotopulser to
nererate pulses. The computer counts these pulses and by krmzwing the
counts per revolution of the rétapulger and the circumfererce of the
whael, the computer can detect the amount of material that has moved

through the machine.

The MPS7 has 5 ouabtputs. Thaese are 3 amnpars, opean oollector
transistors  that switch load curvent o the DD ground. The funotiorn

aof =ach iz as Foallows:

FWD
The FWD ocutput is wused to turn the machive drive rolls in the
forward  direction, This output stavs on throoghout the the run

and while Jjogging.



REWV
The REV output is used o turn the machine drive rolls in the
reveraa direction.
SHEAR
The GHEAR output is ussd to ergage the shear.
HOLE
The HOLE output is used to grngage the hole punch.
PUNCH

The PUNCH output is ussd teo srgage thes punch.

The control of all of the above menticoned bhardware is provided
by a micropracessor and itz associated memory  components. The
aperating  program of  the oomputer iz comtainsd i rEAd-onl y-menory
{(ROMD . U=er data, such as satup parameters and batch data, is
contained in random—access—mensry (RAM) that rnormally Wiz ld ﬁdt retain
the information wher power is aff gxcept that there is a rechargable
rii—cad  battery in  the umit that provides powsr to the BEMs whewn bhe
umit is shut off. This battery is constantly charged when the unit is

irm cperation.



HODES 0OF OFERATION

There are five modes of cperation in the MFS7: SETUR, DROGRAM,

RUN, HALT, and ERROR. It is possible to be in tws modes at the same

time. This will become clearer upon explarnatiorm of the two "types" of
modeEs, Ore type carn be called the dizplay mode, and the obthsr can be

called +the machine mode. The display modes are SETUR, RRCERAM, RUN,
or HALT. This refers to what the computer is showing on the disgplay
and what Heys it will respond to. The machine modes are RUN amd HALT
and they refsr to what the mgchiﬂe iz doing. The ERROR maode can be
entered from sither type of mode deperding on the nature of the errore,
By making this distinction betweer the two types @f'mﬁdag, a1 operatore
Q&I for example, out the machins irn the RUN mode and thenw put the
display in the FROGRAM mode and thus program neew data while areviously
programued batches are being run.

SETUE MODE

The SETUR mode is ussd to enter machine paramesters and some

ntered by pressing the

15t
il

seldom  changed part paramaters. The mods 1
SETUR key and is exited by pressirg the END key o by stepping through
all of the parameters. Figure 2 and Figurs 3 provide a physical
picture of the paramatsrs, Table 1 shows a table of these pararmsters
with the promots used and the range of allowsd valuess. A place to
write in the proper yaluea For your machine is provided. The setup

parameters arnd their function ivn the machine are as Follows:

ACCUMULATOR
The ALCUMULATOR prompt indicates the total amournt of material
that has passed through the machine since the accumulator was

last cleared. The operator can only elear this amount to zero



wsinmg the CLR key and he canmcot set it to a2 riumber.

HOLE PUNCH TO SHEARR DISTANCE

The HOLE SUNCH TO SHEAR DISTANCE is the distance from the center
of the hole purch die to the cenmter of the shear dis.

FUNCH TO SHEMR DISTANCE

-

The PUNCH TO SHERR DISTANCE is the distarnce from the center
the punch die tao the centar $0 the shear die.

SHERR TIME
The ESHEAR TIME parameter sets the time duratiom for the shear
press cycle.

HOLE TIME
The HOLE TIME parameter sets the time duraticon For the HOLE press
cycle.

FUNCH TImME
The FUNCH TIME parameter sets the time duraticon for the HOLE and
the PUNCH press cyeole.

ERTCH HALT
The BARTCH HALT furction allows the operator to select either an
automatic retuwrn to the HALT mode after each bateh is run or &
continuing  rum of the mext batch. In gither case the next batch
may have beern started by the machirne with partial pattesrn being
praduced but rno complete parts will have been made if the EBOTOH
HAL T is zset to YES. This may be reguirsd iﬁ some installations

to allow  Tor  packaging of the previcus batch o for a reguired

L

change of - sSome downstream  machinery berause of a dimersional
charnge in the parts being run.,

CORRECTION FALDTOR .
The CORRECTION FACTOR is a constant  that allows  for  the

correction of  the length of a part dus to wear of the measuring
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wheel,

MINIMUM LENGTH
The MINIMUM LENGTH paranmeter allows for a limit to be set for the
smallest part that rcarn be rur through the machine. This may be
necessary because a short gart may bécame Jammed ivi the machine.

START LENGTH
The STRART LENGTH is the distarce reguired to get a lire o o
speed bafore a press operation can take place.

SLUG LEMGTH
The SLUG LENGTH is th@, width of the slug that the‘shear HEy
remnive  when it is cyoled. This is automatically added Lo sach
part rurn with half being added to the Front edﬁe ard half added
o the rear edge.

DIRECTION
Irv different machines, the robtopulser canm be mounted so that
forward motion  for the material can  produce sither an up o a
down cooant in the computer depending on whether the shafi turms
clockwise or counterclockwise. The DIRECTION parameter allows
far am easy direction change.

MEMORY RESET QORTION
The memory reset optiorn, or FRESH, allows fh@ operator to clsar
all setup  and batoch parameters by entering the code ? 139847, If
this code is antewgd, all batch amd setup parémeterﬁ will have to

be re-entered hefore cperation cam resume.



SETUF DATA SHEET

FARAMETER FROMET RANGE
LENGTH TOTALIZER Rocuw. 2-393. 32 IN
HOLE T SHEAR DIST. LE. 5-M  _ @-339. 39 IN
PUNCH TO SBHEMR DIST. LE. S-R 2-999, 33 IN
SHEAR TIME SH. SEC @-99. 99 SEC
HOLE TIME Hi. sEC B-33. 339 SEC
PUNCH TIME o PL.osEC 2-39, 99 SE£C
EATCH HALT BA. HALT YES/NO
CORRECTION FACTOR Core - ER-S. QU
MINIMUM LENGTH Least 2-293. 93 IN
START LENGTH STRRT P-%399, 39 IN
SLUG LENSTH LE. LU @-333, 93 IN
DIRECTION dirEction D/l
MEMORY RESET - FRESH 1384

Table 1. Sstup Mode Data

e
M1



F

T LE
1 ™

i @
- }

J"—LE S-p—
SHEAR PUNCH

QUTPUT

RIGHT

Figure,&

g
f
T

HOLE

_Laveut — LA
Ha—
Po~—>»
[] o ©

BOTH,

Figuirre 3.

Sanmple Part



FROGRAM MODE

The FROSRAM mode is used to enter batch information on the tynpe
of part to run.

The FROGRAM mode is entered by pressing the PRG key and is
exited by pressinmg ths END key. The first entry required is the hatcoh
riumber, It iz initially set to the first emoty bateh number after the
batch that iz cuwrerntly heing run. If you are rurming batch 1, and
oatches 2 throwgh 12 have baen programaed, then it will begin with
batch 11. If this is the batch desired, thenm press the ENT ey, If
ancther bateh is  desired, enter that rumber. The display will then
prompt for the TYPE, which can be from 1 tao 4. The’éiaplay will then
go  through a seguerce of prompts, asking for the data reguired for

o)

gach particular type. Sze Tahle 2 below for the possible tvnes.

TYCE HOLE SUNCH
1 wo RO
2 ND YES
e VES M3
4 YES VES

Table 2. Fattern Types

After a type is selacted, the opsrator is asked for the rumber
of pieces desired. If a zerc guantity is ertered, the batch will be
deleted and the rext batch will be raady to proagram, With a rnon~zera

guantity erntered, the opsrator will then be prompted for the fimishad
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length of the part,. Once the aperator has enterad the larngth, the

the tyoe of part cutput: right, left, or both. &

n
1
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m
I
ot

desceripticon of sach iz below:

RIGHT

1
L
[in]
13
¥
%

Hole  and punch locaticons are calowlated from the leading

the oart.

LEFT
Hole and gunch locations are calcoulatesd from the trailing edge of
the part,
EOTH
This tyoe of layocut is used in an a:plicatimﬁ/whEH a number of
right  and left hand parts are needed. This layout actually
produces 2 pieces, & left amd a right, that serve as a et arnd
ara  thersfors counted as 1 part. If a qguantity of 18 is
spacifisd  and am  oubput of BOTH is chosern, 18 left harnd anmd 1@
right hand parts are produced. (Left arnd right parts producsed
albterrately).,
With  the output type chosern, the operator will then be azked +o
supnly tha ncations  of  anmy  punches(D1-B2) and holes (HI-HSZ@) ;
depending  on the grevious Syps selected(i-4). A entry of zeco

terminates  that  hatch  ertry  and  the sext Satech will be ready tTo
Drogr &, For o zxample, if anly 2 holes noed to be progyamed, anterinmg

B oon HI terminates that batch entry.
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Tha RUN mode iz used to actually produce the parts, The mode is
=ntered by pressing ths RUN key and is exited by pressing the HALT
My . Fressing  the RUN  key erables the computar  to cvele the

appropeiate outpubs whan the programsd length is encountered.

Thera are two conditions im which the RUN mode can be sntered.

the RESET cordition which mesans that the comouter will

-
[Hi

hegin  processing the  material from the furthest regiiired press and
that  the material from that point o the shear will be sorapped, The
second  conditiorn  is the NON~REBET caondition which meams that the
computer will pick up From where it last left off and == sorapm will be
germerated.

vy wWill promot for o a batch

L]

If inm the REBET conditicn, the displ

E ired ernter the mew mumber

ut
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wumber to be run, IF

amd ths run will begia. I ir the RNON-RESET conditiom, no orompt will

bz given and the line will conbinus mormally.

condiltion cocours under the following conditianss

-4
pay
i}
o |
|
(F
&3]
—

Trom the fivel time ths unit is turmsd o,

ja—y
=

=. Wharn any marual cycle of a press cccours or the SHEAR bhutton
Iy pushed.

. “ien all programsd parts have bSeen o,

4. whern -the lsmgth counker iz graater tham the rnaxt shear

Droe set rurning, hatches will bBe ru; in rnumerical crder provided
that they are prograned, The programed batches are searchad for oin

ardar until batch =2 i3 reached. Thern the search is begun




ovaEr sharting at bateok 1.,

Whern the computer starts into tha RUN moda, it sets up all of the
operaticons that are reouired from a point 84 inches Sefore the lomgest
oress distanca. These ocperations  are placed in menory in a place
called  the work stack. Sirnce memory in the compuber is nob infinmite,

iz a firmite nunmber of operations bthat can be placed in the worbk

o
F
134
I

stack, This firite wmunbsr s Z93. This means that for a largs

maching there oould bhe wany parts between the shear and the Turthest

press. If the rnumber of cperation in these parts time the number of

.

Meze noints exceed: 23 then an Error Q@ will oocour,

HH
T

carts betwesen ¢
thle ivi the RUN mode three rumbers will be sesn o the LED displav.
The  rnumber  on the  1z2ft side of the display indicates the batch
currently  heing  run, The numbes  in the middle of the display

L

atas  the rmunber f pleces remaining to be run Ffor that hatcoh.

The numbee on the right side indicates the current positian,
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The MPDS7 computer can doteet certain opErational srrors arnd it
dizmplays & messags that shows "Error N where N iz the error numbsr,
Thae MPS7 will only respond to tle CLR Hay in order to clear the error

siption of gach error is as follows:
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Srror B ‘ Numbor entered is oulb of Targs

v | Iero zrtry is riot z1lowed
Zrroy & Twpa rumbar gerore
Tryor 2 More fhan 229 operations in work stack
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