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MP4& BHEAR CONTROLLER

The Model MP46 microprocessor controller is used to comtrol  an
autcmatic metal shearing machine. The MP46 caw be used on either
a 2-speed stopping line ow‘a non—stop flying die machirne. It is
capable «of storing up to 939 batches ¢ sets of guantities and
lerigths. Alsa, a coil number can be assigrned to 2ach  batech  and
the camputer will tabulate the ftotal amount of material used for
that ccil rnumber. Up to 108 differéﬂt cails canm be retained at

arme time. .

The aperatiorn of the machime itself is guite simple. The
position of the strip of metal is sensed by an incremental shaft
arngle transucer which gernerates an exact number of pulses ta  the
camputer  for an exact amournt of material mavement. The computer
then cournts the pulses and activates the shear when the proagramed
movenent has  cocured. Im a twe speed machirne, the computer
sWwitches from Ffast speed to slow speed at an early warning point
s that & more accurate cut can be made. In a non-stap machine,
ro alowdowrn takes place and the die is accelerated uwup Lo abirip

sneed whern the shear is made.

The MP46 is programed dsing a display and keyboard similar to  an
electronic calculator. The display acts as & prompt for the
aperator by indicating what data is to be entered. The procedure
for enterimg data is discussed in detail in a later secticon

called ENTERING A NUMRER.
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FRONT PANEL. CONTROLS

the front parel of the MP4E there are & lighted pushbutton

switches and a 16 key heypad. The functioms of these keys are as

Follows:

HALT

RUN

The HALT key is uszed to stop the machine Ffrom rarming
material. The red lamp indicates +that the FORWRARD ar

REVERSE cutputs are not on.

THe RUN key is used to initiate the processing of batches
pragramed.  The green lamp indicates that the FORWARD or

REVERSE cutputs are an.

METRIC WHEM LIT

The METRIC WHEN LIT key is used to taggle between inch units
and centimeter units, When the lamp is 1lit, all lenmgths are
displayed inm centimeters and all lengths entered are
ihtefpﬂeted by the computer as beirng centimeters. When the
lamp is off, lengths are displayed in imches and all lengths
entered are interpreted by the computer as heing inches,
The actual measurémEﬂts af the computer are in  inches with
resclutiorn ta the nearest @.081 inches. Whern metric units
are used, the metric urnits are converted to the rearest inch
epguivalent. If a roundoff does cccury the amount of the
raundoff can be seen by cheéking the rnumber aq second time.
The computer takes lerngths stored in ivnches and cornverts tao

the rearest 2. Qlcn. The value displayed wmay be different



fram what was programed by @.@1cm but it will reflect the
actual length that will be used. The difference will he

less tharn the resclution of the system.

MANUAL SHEAR
The MAMUAL SHEAR key is used to cycle the shear cutput  when
the linme is stopped. It alsa acts to reset the computer and
startover orn any partially completed part and causes a
leading edge trimmivg shear whern the lire is started. The
MANUAL. SHEAR key weed only be used whern a new cail is loaded
in and the computer must re—-reference itself to the shear.

The yellow lamp indicates that the SHEAR cutput is or.

CoILs
The COILS kRey is used to enter the COILS REVIEW made which
allaws the aoperator to check the length totalizers. It is
alsa uzed Tta wnotify the user that a change of cails is
MECESERTY. The yellcw lamp has two functions. If it is on
sclidly, them the CDILS REVIEW made has bheer entered. If

the lamp is flashing, thern a charnge of coils is necessary.

SLOW

The SLOW key has mo functiow but the lamp irdicates that the

SLOW cutput is or.

GET up
The SET UP key is used to enter the SET UP made which allows

the entry of machine parameters,



END

PRG

ENT

CLR

The

The END key is uzsed to exit the PROGRAM, SET UP, o COILY

REVIEW modes.

The PRG key is used to enter the PROBRAM mode where batch

gata is entered.

The ENT key is the ENTER key and it is used to terminate an

entry of an item of data.

The LCLR key is used to clear out a partial enmtyry in a data

item arnd revert back to the previcus value.

number keys arnd decimal  point are used 1w sntering a

riamerical value,



BET UP MODE
The BET UP mode is used to enter information about the machine
that the computer rneeds to Hnow in order to complete its
furct i o, This data may vary from machine to machine and carnnot
be permarnently set into the computer. However, the computer has
re—chargeable batteries that maintain power bto memory cirodits sc
that this data carn be retained when power iz off. The batteries
are automatically charged whernever the unit is  on. If the
batteries should discharge, thern the SET Lp mode will
automatically be entered to force the coperator to re-enter the

data. The data reguired in the BET UP mode is as Fallows:

GHEAR TIME
The GHEPRR TIME iz the time required for the SHEAR cutput to
be on to complete the operat ian. If this time is set to
feva, then a special case is entered. There is a praviagion
forr an imput switch to be sensed by the computer. This
switeh  would perform a  SHEAR  COMBLETE furnctior. If the
shear time is set to zera, then wherr & shear is reguired,
the computer would turn the SHEAR cutput om umtil the swikch

ig closed.

PALISE AFTER SHEAMR
The PAUBE AFTER SHEAR parameter is the time delay after a
shear that the line would be stapped. The purpose of this
wanld  be to put soere spacing between parts. This function

wauld ot apply to a rnon—stop line.

BATEH HALT



The BATCH HALT function is a toggle entry where any
numerical key would togpnle back and forth between YES  and
MNO. The oaption provided is for the line to either stop at

the end of a batch o comtinue om ta the rnext batoh.

LENGTH OF SLOWDOWN
The LEMGTH OF SLOWDOWN parameter is the distance reguired to
ghift into slow speed before the shear point. If this

parameter is set to zeray, them a non—stop lirne is assumed.

ACCELERATOR LENGTH
The ACCELERATOR LENGTH is the distarce before the shear that
the ACCEL cutput is turned on. This ocutput is used to start

the die moving before the shear coours.

MINIMUM LENGTH
The MINIMUM LENGTH parameter is the minimum length of part
that carn be rurn when the lirne iz started up. If the shear
were actually a large punching die, short parts may not feed
aut of the die properly. This parameter allows that a
minimum length he specified and if a shorter piece would
result, thew the computer woculd rum more matérial in order

ta aveid the short part.

LENGTH AT RESTART
The LENGTH AT RESTART parameter is used in flying die lirnes
ardi iz the distance reqﬁiwed for the liﬂé to reach full
speed from a stopped condition. Since in a mom—stap line it

is recessary For all shears to be made with the lirne maving
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at same speed, the computer will, fram a restart ceordition,
feed extra material urntil the linme has moved this amaunt

before making a trim cut.

LENGTH OF Sl
The LEMNGTH OF SLUG parameter is the amournt af material that

the shear removes from the strip when the shear cccurs.

DIRECTION
The length transducer provides direction of flow information
but it can be mounted on the machine so thatw far forward
mavement of the material, either clockwise or counter
clockwise rotation of the transduce will occour. This
parameter allcws the oaoperator to change the ccunting
directiorn by pressing ary numerical key and toggleing
between a rerco and a one display. One of these settings

Will be correct for vouwr installation.

CORRECTION FACTOR
The CORECTION FACTOR is a wumber that is used to compernsate
for slight errors in the diameter of the mesasuring wheel.
With no correction required, the value would'be i.qa20@0 ., A
larger number would result ivn larger parts and a smaller
number  would result in smaller parts. Refer to the section

called LENGTH CALIEBRATIDON for further details.



PROGRAM MODE
The program mode 18 used to enter batch data on guantities and
lengths that are to be rurn. Information regquired is the batch
number, the rnumber of pilieces required for the batch, the length
of the parts, and the ccil reference number, The programing

chart for these parameters is as fallows:

PARAMETER PROMPT LNITES FORM RANGE
BATCH MUMBER bA. No. NOME XX 1-33
QUANTITY Pc. N MOME XXX @-3393
LENGTH LE. N INJCHM AXKX. XX « 213993, 99
COIL NUMBER Co.. N NONE XX~XXX or XXXXXX 1-9399399

where N is the batch rnumber being programed.

Wher the PRGE key is pressed, the computer will prompt for the
bateh number of the rnext empty batch number after the bateh  that
-is currently being rur. At this point, the operatcr has the
aption of selecting a different batch wumber by entering  that
rnumber orr accepting the shown batch by pressing the ENT key.
Normally, one would  just  continue programing hatches by
consecutive nrnumsher. .Howevev, the aperator canm use the program
mode ta review what has beern programed  previouwsly and rnot yet
U, He would press PRG and the starting batch rumber that he
wishes to check. He cam ther step thraugh the data by repeatedly

pressing the ENT key.

Data iz entered inm the order shown abave. If the guantity should



be zerao, thern the lerngth and coil number prompts are skipped for
that batch. Thus & batch cawnw be deleted by programing the
guantity to zera., If rnew data has beewn erntered, the coil number
will be imitialized to the coil rnumber of the previous batch. It
iz assumed that users would want ta group jobs together that use
the same coil in seguencial batches in order to mirnimize the coil
changes. By presetting the coil rnumber to the value in the
praviaus batch, the operator need ocnly press ENT  ta  enter the

coil wnumber, unless a change is reguired.

As shaowrn, the coil number cam be up to 6 digits. 'Hawever, ﬁhe
operatar  carm use the dash in the coil rnumber to perhaps indicate
the gauge and width of the coil. As an example, a &@& gauge 48
inch wide coil would be desigrated as 2@0—48, The dash is entered
using the decimal point key. Dn}y twoe digits above the dash and

three digits below the dash can be used.

The PROGRAM MODE canm be entered while the machine is rurming  out
previcusly programed batches. This allows the aperator to enter
a few batches arnd then start the machine processing them. While
thaose batches are being run, he may re-enter the PROGRAM MODE and

key iw additional batches.



COILS REVIEW MODE
The tcotal lergth used of up to 100 different ccils is kept by the
computer of the MP46., This information cam be reviewed by the
acperater by pressing the COILS switeh on the fromt parnel. The
display will show the coil rnumber of the first coil used on  the
left side of the display. If this is the coil desired, press the
EMNT key. If not, thern ernter the desired cooil rumber. The
display will them show the coill rnumber on the right side of the
diaplay and the total footage used on the left side, The urnits
used are feet in  the inch mode and meters in the metric mode.
The cperator carn contirnue pressing ENT and reviewing all of the
pragramed coils or he canm exit the COILS REVIEW MODE by pressing
the END key. The only modificaticonm that the operator canm do  to
this information is to clear one of the accumulators by pressing
the CLR key whern the total length is shown. This would by dore
when the ooil has been completely depleted and is to be remaved

from the MP4E ecortral ler.

In the computer there is a CURRENT LENGTH COUNTER which indicates
the amount of material since the last RESET accured and it is
cantinually updated as the material is moved. The computer deoes
it stese this lerngth ih a coil accumulator until a8 reset coours.
When the current coil is reviewed, the previcusly stored amount
is added to the CURRENT LENGTH COUNTER amd displayed. If the
cail  inm use is  cleared, only the previcusly stored amount is
cleared. Thus the display would comtinue ta shoﬁ the CURRENT

LENGTH CDUNTER amaount.
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RitN MODE
When data has beewn pragramed, the parts can be fabricated by
entering the RUN mode. This is done by pressing the RUN key.

The display will show:

StArt bRtch N
where N is the mnext higher programed batch number above the
previous batch run. If this is the batch desired, then press RUNM
a secaond time. The machine will thern start up arnd rurn cut thase
parts. If a different bateh ia desired, then key in  that batch

rumber and press RUN.

There is a condition called a REBET condition in  the computer
when a special seguernce of operation takes place. If a RESET
condition exists, then the machine will feed cut a length of
material egual ta the LENBTH OF RESTART o MINIMUM LEMETH
dimersicns {depernding on whirh value is greater) and thern cyele
the shear. This ehear i3 a leading edge trim cut and is not
counted as a part. The conditicns for a RESET conditiorn are as

fallows:

1. UWhen the MP46 is turned or,

Z. Wher the SHEET DETECTOR switch acpens indicating a charnge of
the cail.

3. When the MANUAL SHEAR has beern cycled.

4. When the length of part to he run is less than the current
length counter (for example, trying to rur @& 1@ inch part

with 2@ inches cut past the shear).

While the machirne is r»unning out parts, more parts can be



programed by the operator. Alsc, a differernt batch can be
selected while it is rumming by pressing the RUN key and entering
a new batch number. The computer will decide whether the current
part beirg run can be the new part length oo muast remain the old
lerngth. In either case, only complete parts will be made and no

parts will be last im the process.

Irn the BET UP mode a parameter called BRTCH HALT is  provided so
that the coperator has the optiow of either halting the line after
gach batch or anly halting whern all parts programed-are completed
ocr a change of coils is reguired. The option would depend om the

the users capacity of handling the resultant part production.

Irn the RUN mode the display will show:s

S 23. 3%

nil

=
which indicates that batch rumber 5 is rumming or is next to run,
there are 23 pleces remaining in batech 5; and the amount of

material out past the shear is 23.34 inmches or centimeters.



OPERATING PROCEDURES

PROGRAMIMG A EBATCH

1.

DELETING

1.

CHANGING

1.

Press PRG key

If batch rmumber shown is correct, press ENT. If not, enter

correct batch number.
Erter the rnumber of pieces reguired.
Evter the length required.

If the coil number is the same as shown, then press ENT.

If not ther enter the coil rumber.
If mare sequencial batches are to be entered thern go back
te step 2. If wnot press EpND.

A BATECH

Press PRG key

Eriter batch number ta be deleted.
Erter zero pieces.

Press END kevy.

DATA IN A BHATCH

Press PRGE key.

Erter batch rmumber to be changed.

If quantity is to be charged, then enter riew guantity.
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If ot press ENT.

If lergth is to be changed, thern enter rnew length. If

ot then press ENT.

Charnge ooil mumber.

RUNNING A BATCH

g

CHANGING:

1.

Press the RUN key.

If bateh number shown is correct them press RUN key a

secernd time. If not thenm key in corrvect batch rniumber and

press RUN.

COILS

Remcve the old coil and lcad in the new coil so that good
material is under the shear. Thiszs toggles the sheet detect
imput and informs the computer to begin accumulatice on a

new cooil,

READING A COIL LENGTH ACCUMULATERR

1.

Prezs the COILS switch.

If the coil number shown is correct then press ENT. If

nat then enter the correct number,

The curvent total amount of material uzed should be shawn

ar the right side of the display.

Press the END key.

-y =
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CLEARING A COIL ACCUMULATOR

1. Press the MANURL SHEAR key.

2. Press the COILS key.

3. If the coil rnumber shown is correct then press ENT.

ot then enter the correct number.

4. Press the CLR key. Poceumulator is now cleared.

S Press the END key.

-15-
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ERROR MESSABES
The following error numbers may appear if the operatcor makes a

miastake. Press the ELR key tc remove the error.

Ervor @ Evror in range of Correcticon Factor (.Z50000-1. S2@22)
Error 1 Length of zere programed
Evror 2 In EO0ILS REVIEW mode, selected coil rumber not found

Mo batches to rurn whern RUM switch pressed,

128}

Erpror

Evrar 4 Selected batch to be run is empty

-1 -



MP46 SET UP REFERENCE CHART

PARAMETER  PROMPT  VALUE  UNITS  FORMAT RANGE
SHEAR TIME SH. SEC. ____.___ SECONDS XX. XX -39, 99
PAUSE TIME SH. PAU. ___ . __ SECOMDS XX.XX @-33. 93
BATCH HALT bR. HALY NONE YES DR NO
SLOW LENSTH  LE. SLD ___ . IN/CM XXX. XX @-399. 99
ACCELERATOR  ACCEL. . IN/JECM  XXX. XX @~999. 339
MINIMUM LEN., LEAST e IN/CM XXX, XX @-333. 93
RESTART LEN. START e IN/CM XXX XX ‘2-399, 59
SLUG WIDTH LE. SLU. ___ . INJCM XXX. XX @~939.99
DIRECTION dirEction NONE @ DR 1
CORRECT 10N Corr. . NONE X. XXXXX @.5-1.5

—t T -
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