MG CONTROLLER MOANMUAL.

{(Revised &6/716/86)

INTRODUCTION

Ther Model MPES4 Controller is a special purpose computer desigred
oo eonbeol the R-ANGLE Machime built by The Loackformer Company.
This maching produces  a reinforecing angle that s uwsed on HVAC
ductwork. The MPS4 acts as the machine opegratoe inberface for gob
DYDY amivig. It then sequences the solevoid valves of the machine

in ovder o produce the propramed parts.

The  MPEO4 ez been desigred to be as wser-Ffriendly as possible.
The operator has to only enter the minimam amownt of information
recuived  fto produce the desived partds. This information includes
the type of  peodact, the rnumber of parts required, and the
Fivdshed length and width of  the ductwork. The  MPS4 then
calowlates the entirve flab pattern lavout of the part. IF duct
attachnsrt  holes are reguired, they are automatically located on
ever  dnorensnts on oa side  abt a mivdieum namber of locat ions,
comsistant with a maxisum  spacing specificatiorn. The MRS4 can
also  adjgust For the bend allowance so that length arnd width of

the frame after bending are the programed length and widbh.
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HARDWARE DESCRIPTION

FEINEL.

@& 1 shows the layouwut of the front panel. There is a 16 key
o and & illuminated pushbuttons switches. A 18 character LED
ay is  used bto prompt the operator and display status data.

unction of each switch and key is as follows:

The  HOLE key is used to manually ovele the NDTOH output
withouwt the GAG oubtput being on. The switceh only works when
the machine is halted. The lamp of this switch indicates
when  the NOTOH  oabtput i on without the GAGE in eithsr the

HAL.T o the RUN modes.

The NOTOH key dis  used to manually eoyole the NOTOH output
wilth  the GAG oubtput whern the Line is in the HALT mode. The
BAG  ouwbtput dis tuwrned on about @1 seconds before the MOTOH
cabput so bthat 4t has tiwe to shift into place before the
press oones cdown. The lamp of $his switobh indicates when the
MOTEH  ang GAG outputs are o Pogether v gither the HALT or

RUIN modes.

SHEMAR

The SBHEAR  key is  used to manually oyole the SHEAR output
whern  the Line is in the HALT mode. The lamp indicates when

the SBHEAR output is or o dn either the HALT or RUN modes. The




SHERR  key also causes a REBET condition ivn the controllev.
The RESET condition means that all parts in progress will be
tarminated and the comtroller will begin again from the
NOTEH press o process the wecompleted parts over again.

METRIC WHEN LLIT
The METRIC WHEN LIT key is used to switoh belween metric and
Evglish units of measwement. When the lamp is 1it, data is
syl enred anmd  displaved in centimeters (meters For  the
acoumelator) ., Whawv  the lamp is  wmob 1it, the data is
displayed and entered in ivches (feet for the accumulator).

RLM
The RUN key dis used to indicate an automatic vrurn of the
ek 1o, The green lamp indicates wher the controller is in
the RUN mode.

HALT
The HALT key dis used to abort  arn avtomatic ran of the
mach i e, The red lamp indicates thal the controller is in
the HOALT mode.

GETLIER
The SETUR key is used to enter the SETUR mode which is used
to enter  semi-permanent information  about the particular
machine such as die spacing, press cyele times, eto.

END
The END  key is used to exit the PROGRAM or SETUPR modes and
reburn to bthe HALT oo RUN mode display.

PREG
The PRE key is used o enter the PROGRAM mode which is used

toooenbter batoh data on gobs to be vur.

o flly -




ENT
The EMNT key is the data ENTER key and it is used by the
operator to btell  the ocomputer to accept the data that is

present in the display wivdow.

The OLR  key is the data CLEAR key and is used to erase any
key entry  that is done before the ENTER key is pressed. [t

isoalao used to set the total length accumalator to zero.
MACHINE INTERFACE

Thaeve are 2 outputs From the MRES4, They are 5 AMP open collector
transistors that switoh load cwrrent o the DU ground when {uarned
v The Ffunction of each output is as Follows:

The FWD  oubtput  is used to tﬁvﬁ the machine drive rolls in

the Forward dirvectiov.

The REV  owbput  dis used to twrrn the machine drive rolls in

the reverse dirvectiom.

The  FAST outpat is  used to change the speed of the drive
rolls. When  the FAST output is on, the rolls will turn &t
high speed when e@ither the FWD or REV outputs are on. When
the FAST oubtpat  is offFf, the rolls will twen at slow speed
whav  @ither  the FHD oo REV outputs are or. The FAST output
iz always ofFf  whew FWD is of F or when the unit is in the
HALT mode. Thus, the machine will only Jop in slow speed. In

the RUN mode, the FASBT ocutput will be on until the distance
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o bhe next operaticon ds less than the BLOWDOWN DISTAMOE

{mes SDETU) .,

The MOTOM ootput is used to ovele the notob press. When this
cutput ds tuwrrveed o owhen the PUNCH GAE output is on, bthan
holes and & covner notoh ave produced. When the NOTOH outpuat
iw tuwrned  onm owhen  bthe PUNCH GO0 is twwed of F, thenm only

holes are produced.

The PLNCH GAG output is used to select either holes or hioles

and  coorner aobeh owhen the NOTCH press ls oyvoled.

The EXTT FEED ROLL owutput is used to turn on a set of drive
malle  that rvemove & 9 shearved part  Ffrowm the machine. The
Ut put tuwrns on after every Shear oubtpuat for the duration of

the SHEAR PAUBE time (see SETUR .

The FEED PRESSBURE output is on when either the FWD o REV

st puts are o,

The PRESS  PRESSURE  oubtput is  on when either the SHEAR,

FUNCH, oo BEXIT FEED ROLL oubputs are on.

are & external inputs into the MPE4., These are the JOO FWD,
REY, awmd MOITOR STARTER switches. The JOG FWUD and JOGE REV
g are only looked at by the oomputer div the HOALT mode, and
the odrive volls o move in the appropriate dirvection. The

STARTER input must be ologed before a vrum i initiated arnd
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et vemnain olosed bhecogboot o the  vurn T the MIOITOR STARTHER
should  bhappen to o opern dweing the  RUN mode, the MPS4 will
immediately  halt and carvot De vun again until the MOTOR STARTER

mWwitoh is olosed.

Material movement is  sensed by the MPS4 through the rotopul ser
{robary pulse  generator)  which is an incremental optical shafi
angle enooder. this device penerates a precise number of pulses
For each revolubtion of  its shaft., The shaft is coupled to the
ralls of the machine so that pulses are gernevated as the material
im  moved  through  the machineg. The computer counts these pulses
arcl by krowing and by knowivg the distance per revolution of the
shaft, the ocomputer carn detect the amouwnt of material movement

thyvouagh the maochine.

COMPLITER

The  heart of  the MPE4 s the microprocessor and its associated
memorty  comnponents,  The  operabing  program of  the computer is
pomtained  irn  vead-onlyemenory (ROM) and user data such as setup
data and batoh data is stored in random-acceess-—-mnenoey (RAM) . This
RAM data is maintained when powey is turned of f by a re-chargable
NICAD  battery that are charged each time the umit is twned o
The bathery should maintain menory For several weeks in the severnt
That the wnit is left off. The battery shouwuld last for about 5
YEHE IS, Shouwld  the anit fail o maintain menory on a consistent

basis, the battery shouwld be replaced.




MODES OF OPERATION

There are five modea of operation in the MPS4--SETUP, PROGRAMNM,
RUN, HALT, and ERROR. These modea are classified into two types,
digplay modes and machine modea. All of the modes are display
modes in that they each have their own diatinet diaplay formata.
The two machine modes are RUN and HALT. It is possible to have
the machine in the RUN mode and the diaplay in the PROGRAM mode.
Thia allowa the computer +to be programed while running. As
entered jobas are being produced, new jobs can be entered into the

conputer.

SETUP HMODE

The SETUP mode 4ia uwaed +to enter machine parametera and aome
seldom changed part parametera. The mode is entered by preasing
the SETUP key and ia exited by preasing the END key or by
atepping through all of the parametera., Table 1 ahowa thesae
parameters with the promptas used, the range of allowed values,
and a place to write in the correct wvalues for your machine. The

aetup parametera and their function in the machine are as

followa:

LENGTH TOTALIZER

The LENGTH TOTALIZER or accumulator indicates the total
anount of material that has passed through the machine since

the accumulator was laat cleared. The operator can only




clear +thia amount to zero uaing the CLR key and cannot aet

it to a value.

NOTCH TO SHEAR DISTANCE

The NOTCH TO SHEAR DISTANCE is the disatance from the centerx

of the notch die to the center of the shear die.

SLOWDOWN DISTANCE

The SLOWDOWN DISTANCE ia the length required for the machine
to dependably ahift from fast apeed to aslow aspeed aso that
the material is moving at a aslow speed when the operation

cccursa. Thias distance cannot be set to zero.

SHEAR TIME

The SHEAR TIME parameter =seta +the duration of the shear

preaa cycle.

NOTCH TIME

The NOTCH TIME aeta the time duration of the notch press

cycle.

PAUSE TIME

The PAUSE TIHME ia a time delay after a ahear preas cycle

G




before the machine proceeds to the next part. It alsoc aets

the time +that the exit feed rolls are turned on after each

shear cycle.

BATCH HALT

BEND

The BATCH HALT function allows the operator to select either
an automatic return to the HALT mode after each batch is
completed or an automatic continuation to the next batch. In
either caase, the next batch will be atarted and be partially
completed when the last part of the previoua bateh ias cut

off. The operator presses 0 or 1 to get a NO or YES state.

ALLOWANCE

The BEND ALLOWANCE i1ia the diastance +that a section will
“"grow'" when a 90 degree bend ias made at a notch. On a U
ahaped part, if +the distance between notchea ia length W,
when the outside asectiona are bent up to 90 degreesa, the
inside diastance between these two sections will be length W
plua 2 timea the BEND ALLOWANCE. The proper number of bend
allowances are sasubtracted from the programed length and
width when the flat pattern ia calculated ao that the inside

dimension of the frame after bending matches the programed

length and width.

HMAXIMUM SPACING

The MAXIMUM SPACING dimension is the largest apacing between

e e e e e e e e e nerm e i




holes that the operator will tolerate. The computer will uae

this value to determine a spacing for each side that does
not exceed the HMAXIMUM SPACING and is the least numbexr of

holea.

CORRECTION FACTOR

The CORRECTION FACTOR is a conatant that allows for the
calibration of the ayatem =0 that the programed length ia
the actuwal length. Finding the initial value of the
CORRECTION FACTOR involves knowing the circumference of the
measuring wheel or the drive roll and the counta per
revolution of the rotopulaser. The formula for calculating

the CORRECTION FACTOR ia:

CORRECTION FACTOR = .01 inches

- s o i S e " — o . A L D e W S WS e e

fcircumference/countasrevl

Correctiona as fine as 0.001% can be made.

MINIMUM LENGTH

The MINIMUM LENGTH parameter allows for a limit to be amet
for the smallest part that could be run through the machine.
This factor may be necessary if short parts can jam the

ahear die.

G




START LENGTH

SLUG

The START LENGTH ia used to aspecify the distance that the
line 'should move before making an initial notch or ashear
when the line is reaset. Thia is normally set to 1 inch and
it aasures that all operations are done with the same
stopping delaya. This amall piece of acrap would only occur
when the line was reset and not each time that a new job is

atarted.

LENGTH

The SLUG LENGTH ia the length of the aslug that the shear may
remove from the metal when cycled. This may also include the
length of any leading and trailing +tab allowance. This
length ias added to the total length of the part, half to the

front edge and half to the rear edge.

DIRECTION

The DIRECTION parameter is used to change the direction of
count of the rotopulaer. The entry is either a zero or a
one. The direction ahould be set auch that as material moves

with the FWD output the count ahould go to a larger number.

FRESH

The FRESH function ia used to give the computer a freah

e




atart and totally erassme all of ite memory. Thisa would ersse
all of the saetup data and all of the batch‘data. This
function would only be used if there were a problem with the
computer that might be due to some erroneocus data in memory.
Before having the unit serviced, it is worth trying to
correct the problem by clearing memory with +the FRESH
function. This function can only be implemented by entering
the value 1984. If entered, all data will be erased and the

SETUP mode will be entered.



PROGRAM HODE

The PROGRAM mode is used to enter batch information on the parts
that are +to be zrun. A batch ias defined as a guantity of =a
particular part that the operator wishes to produce. There are 50
batchea that can be programed at any one time. As batches are
completed, new batch data can be entered in the place of

completed batches.

The PROGRAM mode ia entered by preasing the PRG key and ia exited
by pressaing the END key. The first entry required ias the batch
number. It ia initially set to the firat empty batch number after
the batch that is currently being run. 1If you are running batch 1
and batches 2 thru 10 have been programed, then it will begin
with batech 11. If thia ia the batch deaired, preasa ENT. If
another batch ia desired, then enter that number. The diasplay
will then prompt for the TYPE which can be 1, 2, 3, 4, 10, 20,
30, or 40. After entering the TYPE, the display will prompt for
the number of pieces required. Thia can be from O to 9999.
Entering ©O would be uased to delete a batch that was previcusly
entered but not now desired. The diaplay will then prompt for the
LENGTH dimenaion and +then the WIDTH dimenaion in the caase of

types other than 1 or 10.

The types of parta available are aa followa:

TYPE 1 1 aection with no holea

TYPE 2 2 section with no holea
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RUN MODE

The RUN mode iz uaed to actually produce the partas that have been
programed. The mode is entered by pressing the RUN key and is
exited by presasing the HALT key. It ia alao exited when a batch
ia completed provided that a BATCH HALT option ia aspecified. If
not, then the RUN mode ias exited when all programed batches are

completed.

There are two conditiona that the RUN mode can be entered. The
firat dis the RESET condition which meansa that the computer will
begin procesaing material Ffrom the furtheat required preas and
that the material from that point to the shear will be ascrapped.
The sasecond condition is the NON-RESET condition which means that
the computer will pick up from vhere it left off last and no

acrap will be generated.

If in the RESET condition, the diaplay will prompt for a batch
nunber +to be run. If the number is correct, then preass RUN a
second time. If a different batch is desired, enter the new
nunber and then RUN. If in the NON-RESET condition, no prompt

will be given and the line will continue normally.

The RESET condition occura under the following conditiona:

1. From the first time the unit ia turned on

2. When any manual cyecle of a preas occurs

3. When all programed parta have been run

O




4, When the length counter is greater than the next sheax

length,

Once set running, batches will be run in numerical order provided
that they are programed. The programed batchesa are searched for

in ascending order until batch 50 ia reached. Then the search is

begun over starting at batch 1.

When the computer atarta into the RUN mode, it asetas up all of the
operationa that are reguired from a point 24 before the notch
press to the shear. These operations are placed in the WORK STACK
in the computer. The length of the work atack is 200 operationsa.
This ahould handle all practical applicationa of this machine. If
impractical numbers are entered, such as very long lengths or
very short MAXIMUM SPACINGS, it is possible to exceed the 200

operation limit. If this occurs, then an ERROR 9 will result.

e ————— e e




SETUP DATA SHEET

Parametex PROMPT VALUE
LENGTH COUNTER Accu
NHOTCH-SHEAR DISTANCE P1 LEN _____
SLOWDOWN LENGTH LE sLo . _
SHEAR TIME SH SEC  _____
NOTCH TIME P1 SEC _____
PAUSE TIME PAUSE  _____
BATCH HALT bA HALY  _____
BEND ALLOWANCE bEMd _____
HMAXIMUM SPACING SPACE  _____
CORRECTION FACTOR corr . __
MINIMUM LENGTH LEASE  ___ __
START LENGTH StaRt . _
SLUG LENGTH LE st ___
DIRECTION dirEction _____
FRESH START FRESH

RANGE

0-999999 {(clear only)

.01-999.99 Inchesa

2. 01-999.99 Inches

.01-99.99 Secondsa

. 01-99.99 Seconda

.01-99.99 Secondsa

vES or No (O or 1>

0-999.99 Inchesa
0-999.99 Inchesa
- 20000-5 . 00000
0-999.99 Inchea
.01-999.99 Inches
0-999.99 Inches
O or 1 (toggle’

1984 only

Table 1. Setup Mode Data Sheet




ERROR MODE

The HMHP54 computer can detect certain operational errora and it
diaplays a message that shows “Exrror N where N is the error
numbex. The MPS54 will only reapond to the CLR key in thia mode.

The description of each error ias as followa:

Error O Number entered is out of range

Erxror 1 Zero entry is not allowed

Exrror S Direction number neot O or 1

Error 6 Illegal type number

Error 9 More than 200 operations in the work atack
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