ME43 PIN SPOTTER CONTROLLER MANUAL

INTRODUCTION

The Model MP43 Pin Spotter Controller is a apecial purpose computer
deaigned to control an induetrial pin s=spotting machine in the
manufacturing of metal duct work. The pin spcoctting machine places
taatening ping in sheet metal according to a apecific set of spacing
rulesa. The apacing rules are:

i. Alwaysa put a row of pins three inches from +the leading and
trailing edges of the sheet of metal.

2. Never sgpace rows of pina less than the minigqm spacing.

3. Never put a row of pins closer than three incheas from a brake
line.

4. HNever put rows of pins spaced greater than the specification
apacing unless rulea 1 thru 3 would be violated.

5. Never put a row of pina greater than asix inchea from a brake
line unless it conflicts with rules 1 thru 4.

5. Always try to put a row of pina three inches from a brake line
unlees a row of ping could be saved by putting the last row
from three to six inches from the brake line.

7. If rules 1 thru 4 result in the specification spacing not
keing met then make only one row of pina out of apecification
g0 that an extra row of pins can be put in by hand.

The MP43 1ias programed uaing a display and keyboard similar to an
electronic calculator. The display acts as é prompt for the operator
and indicates what {tem of data 13 to be entered. This entry
procedure is diacuased in deﬁail later in this‘manual in a section

called ENTERING A NUMBER.



MP43 PIN SPOTTER CONTROLLER HMANUAL

FRONT FPANEL CONTROLS

On the front panel of the unit are & lighted pushbutton switchea and a

16 key keypad. The functiona of these keys are as follows:

HALT
The HALT key 1is used to stop the machine from placing ping in
the material. The red lamp indicates that the fire and load
outputs are off.

RUN
The RUN key ia used to allow the pin apotter tq,place pina in the
material. The green lamp indicates that the controller is in the
run mode.

METRIC WHEN LIT

The METRIC WHEN LIT key is used to toggle between inch units and

centimeter units. When the lamp is 1lit, all lengths are
displayed in centimetera and all lengtha programed are
interpreted by the computer as being centimeters. When the lamp

is off, lengtha are digplayed in inches and all lengths programed
are interpreted by the computer as inches, The ‘actual
measurementas of the computer are in inches with resolution to the
naarest .001 inches. When metrics are used the metric dimensions
are converted to: the nearest inch equivalent. If a roundoff
occurs, the amount of roundoff can be seen by checking the number
a second time. The computer takes the inch value and converts to
the neareat .00l cm. The value diaplayed may be different by one
leaat asignificant digit but i1t will refleét the actual length
that will be used. The difference will be less than the

resolution of the gystenm.
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MANUAL CYCLE

HIGH

LOCAL

SETUP

END

PRG

The MANUAL CYCLE key is used to cycle the fire outputs when the
unit is in the halt mode. After pressing the manual cycle keay,
the fire outputs will cycle for their programed time and then the
load outputs will cyecle. The yellow lamp indicates the unit is
cycling the fire or load ocutputa. |

VEL

The HIGH VEL key has no function but the lamp indicates that the

unit is running high velocity parts.

The LOCAL. key 1s used to aelect the local or remote mode of
operation. In the local mode the lamp is illuminated and the
operator has full control of the programing, running, and manual
operation of the unit. In the remote mode the lamp is not
illuminated and a main computer controls the programing and
running of the unit. Alao, in the remote mode, 2ll manusal
functions are disabled. If the unit is in the remote mode for
more than 15 seconds with the communications link disabled, the
local lamp will flash on and off indicating a fault in the serial
link. For more information concerning the remote nmode of

operation, see the remote communication specification.

The SETUP key ia used to enter the getup mode for entering the

conastants about the machine.
The END key 1is used to exit‘the SETUP and PRQOGRAM modes.

The PRG key is used to enter the PROGRAM mode.
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The ENT key 1s the ENTER key and ls used in the SETUP and PROGRAM

functions to terminate the entry of a datza iten.

The CLR key 1is used to «clear an entry made in the SETUP or
PROGRAM modes of operation. The key isa used to erase the

contents of an entry before the ENT key is pressed.

The number keys and the decimal point are used in entering numbers.



MB43 PIN SPOTTER CONTROLLER MANUAL

SETUR MODE

The SETUP mode 1ia uased +to enter data about the machine that the
computer needs to know in order to perform it’s function. This data
may vary from machine to machine and cannot be permanenetly set into
the computer. However, the computer has recharagable batteries that
maintain power to the memory circuits 4o that this data can be
retained when the power to the unit is turned off. The batteries are
automatically charged when the unit is turned on. If the batteries do
discharge the unit will automatically enter the setup mode when turned
on. A liat of the aetup data parameteras and a deacription of each are
as follows:
COQUNTS PER REVOLUTION
The COUNTS PER REVOLUTION parameter is the number of counts per
revolution that are contgined in the incremental shaft angle
tranaducer being usmed with the unit. The prompt for thias
parameter is:
Count3 256
Note that the number displayed is the current counts per
revolution.
DISTANCE PER REVOLUTION
%he DISTANCE PER: REVOLUTION parameter is the diastance that the
wheel  that ia attached to the incremental shaft angle tranaducer
travels 1in one full revolution. The prompt for this parameter
is:
dist. 12.00
Note that the number displayed 1is the <current distance per

revolution.
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CORRECTION FACTOR
The CORRECTION FACTOR parameter is used to mnake minute
corrections in the asystem after the cycles per revcolution and
diatange per revolution parameters have been correctly entered.
Thias number is actually a multiplication factor to scale the
actual sgsyatem counts~per-inch fachtor by, The prompt for this
parameter is:

Corr. 1.00000

Note that the number displayed is the current correction factor.

BIRECTION OF TRAVEL

The incremental shaft angle transducer provides direction of flow
information to the c¢ontroller but it can be physically mounted on
the machine =so that for forward movement of the material, either
a <¢lockwiliae or counter-clockwise rotation of the transducer will
occur. The DIRECTION parameter allows the operator to change the
counting direction by selecting either the O or 1 key to change
the direction setting. One of these settings will be correct for
your machine. The prompt for this parameter ias:
dirEction O
Note that the number displayed is the current direction setting.
MINIMUM ALLOWABLE SPACING
The MINIMUM ALLOWABLE SPACING parameter 1s the minumum distance
allowed between any two rows of pins. The prompt for this
parameter is:
SPACE 3.00
Note that the number displayed is the current minimum spacing.
OFF3ET LENGTH

The OFFSET LENGTH parameter allows the operator to offset the

gl
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actual aztart of the part a aet length from the leading edge.
This is useful for parts that have a leading edge lock which
should not be included in the length measured for a gside. The
prompt for this parameter is:

oFFSEL 0.0Q
Note that the number diasplayed is the current offset length.
TIME
The FIRE TIME parameter is the time regquired for the fire output
te be on to complete the fire operation. The prompt for this

parameter is:
FirE 1.00

Note that the number displayed is the current fire time,

'DELAY TIME

LOAD

The DELAY TIME parameter is the time after the fire output is
turned on until +the loaq output is turned on. The prompit for
this parameter is:

dELAY i.00
Note that the number displayed is the current delay time,
TIME
The LOAD TIME parameter is the time required for the load output
to be on to complete the load operation. . The prompt for this
parameter ia:

LoAd 1.00

Note that the number displayed is the current load time

QUTSIDE HIGH VELOCITY LENGTH

The OQUT3IDE HIGH VELOCITY LENGTH parameter is the maximum
distance that the unit will leave between any two outside rows of

pins  when manufacturing high velocity ducta. This diastance must
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be =2gual to or greatsr than the minimum allowable #pacing. The
prompt for this parameter is:

Out Hi 3.00
Note that the number displayed is the current ocutside high length

INSIDE HIGH VELOCITY LENGTH

The INSIDE HIGH VELOCITY LENGTH parameter is the maximum distance
that the unit will leave between any two inside rows of ping when
manufacturing high velocity ducts. This distance must be equal
to or greater than the minimum allowable apacing, The prompt for
this parameter is:

In Hi 3.00
Note that the number digsplayed is the current inside high length.

OUTSIDE LOW VELOCITY LENGTH

The OUTSIDE LOW VELOCITY LENGTH parameter is the maximum dietance
that the wunit will leavg between any two cutside rowa of pina
when manufacturing low velocity ducts. This distance must be
equal to or greater than the minimum allowable apacing. The
prompt for this parameter is:

Out Lo 3.00
Note that the number displayed is the current outside low length.

INSIDE LOW VELOCITY LENGTH

The INSIDE LOW VELOCITY LENGTH parameter is the maximum distance
that the unit will leave between any two inside rows of pins when
manufacturing low velocity ducts. This distance must be equal to
or greater than the minimum allowable spacing. The prompt for
this parameter is: |

In Lo 3.00

Note that the number displayed 1a the current inaide low length.
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ODUTSIDE SPECIAL YELOCITY LENGTH
The OUTSIDE SPECIaL VELOCITY LENGTH parameter is the maximum
diastance that the unit will leave between any two outside rows of
pins when manufacturing special velocity ducts. This distance
muat be egqual to or greater than the minimum allowable spacing.
The prompt for this parameter isa:

Out 5P 3.00

Note that the number displayed is the current outside special
length.

INSIDE SPECTAL VELQCITY LENGTH
The INSIDE SPECIAL VELODCITY LENGTH parame£er is the maximum
distance that the unit will leave between any two ocutgide rorws
of pina when manufacturing special velocity ducts, Thias distance
must be egual to or greater than the minimum allowable apacing.
The prompt for this paramte? is:

In SP 3.00

Mote that the number displayed is the current outside apecial
length.

MEMORY RESET CPTION
There are times when the operator may wiash fto clear all of the
unit’a memory and program the computer from a reset condition.
The FRESH start obtion allows the operator to reset the computer
by entering the w¢ode 1984. Any other number will be ignored.
The prompt for this parameter is:

FrESh 8]

-
i)
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PROGRAM MODE

The PROGRAM MODE ia used to enter data about the type of part to be
run. A list of the program data parameters and a description of earch
are as follows:
TYPE OF PART
The TYPE OF PART parameter is used to gpecify the number of sides
the part to be run has. Pressing any numerical key will toggle
the display character from 1 to 4 sides. The prompt for this
parameter is:
tYPE U
Note that the character displayed is the current part type.
VELOCITY SPECIFICATION |
The VELOCITY SPECIFICATION parameter is used to apecify the duct
air velocity. This enaples the unit to use the high, low, or
apecial velocity apacing lengtha programed in the setup mode.
The prompt for this paramter is:
SPEC Hi
Mote that the prompt displayed is the current velocity spécifi~
cation.
LENGTH OF PART
The LENGTH OF PART parameter is the length. of the part to run.
This parameter 1is required for all types and velocitys. The
prompt for thisa parameter is:
LE. A 0.00
Note that the number displayed is the current‘length{
WIDTH OF PART

Tha WIDTH OF PART parameter 1is the width of the part to run.

10
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This 'parameter ia required for all types except type 1 parts.
The prompt for this parameter is:

LE. B 0.00

Note that the number displayed is the current width.

11
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ENTERING A NUMBER

Throughout this document, referencez have been made to entering a
number. This procedure will be explained in detail now so that
the rest of the mansul can be simplified.

Numerical data refers to such things as length of a part or
duration of a press cycle. In order to tell the cemputer what
these values are, the operatcr must entsr or ey in these nunmbers
through the keyboard in a manner that the computer «can
understand. This same procedure is used for al% numerical dats,
Before describing this procedure, a definitioé of some terms may
be necessary. The folloewing terms and their meanings will be
se2en throughout this manual:

PROMPT —-- There ig a two-way communication between the computer
and the operater. The operator tells the computer what a certain
value 1s but the computer must tell the operator what data item
the operator is to key in next. This message from the computer
is walled a "prompt’ and it appesars on the left hand aside of the
display. Each prompt is unique so that the operator should know
exactly what pieca of data the computer is asking for by the
prompt.

ENTER —-- Whean the.operator kKeya in a piece of data, he must tell
the «computer when he is finished. This is done with the ENT key
and it is -used like the period at the end of a sentence.
Fressing the ENT key tells the computer "I zam finished with this
line of data. Store it away and go to the next line of data."
CLEAR -- Before the ENT key is pressed, the cperator has the

cption to check what he has entered to ses if it is correct. If
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“Can erass what he hasz

i

he finds that he haas made a mistaks, h
entered by pressing the CLR kay. This will cause the diaplay to
revert back to showing the value that was present before any keys
were presssed, Also, for any errors that may occur, the display
will show the error code and the clear key must be pressed before

any other action can take place.

FORM ~—— For each data item theres is a form or shape aszociated
with 1t. This consists of the number of digits above and below
the decimal point. An example of this might be a length whose

form is defined as XXX.XX. This means that thgre are allowed to
be thres digitas above the decimal point and téﬁ digits below the
decimal point. Thus the largest number that could be entered
would be 993.93 and the smallest increment would ke 0.01 units,
When the maximum number of digits above the decimal point have
bean entered, the decimal Point is automatically inserted or the
decimal point may be entersd at any time before by pressing the
decimal point key.
RANGE -- For each data item there is & range of acceptable values
that can be zntered. Values entered outside of this range will
cause and error message to be shown. A data item whose form may
be XXX.XX may have a range of 10.00 to 100.00 becauzses of some
machina constraini. Values entered outside of this range will
result in an error meszage being displayed.

an understanding of . these terms we can proceed to explain the

entry procedure. The best way to do this is with an example,

The example’a data items consist of:

[
Led
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Lata Item Distance per ahaft transducer revolution
Frompt dist.
Form XX . XXX
Unita Inches
Range 2.500 to Z0.000 inches
0ld Value 12.000
New Value 11.987
Display Key
diSt. 12,000 1
dist. 1 1
dist, 11, b=
dist, 11.9 8
dist. 11.938 7
dist. 11.587 ENT

The vzalue is now entered and the next data item will appear.



A mistake and asubsequent corresction asguence might go like:

Display
diSt. 12.0C0
dist. 1
dist. 12.
aist. 12.000
dist. 1
diSt. 11.
dist. 11.3
dist. 11.38
dist. 11.987

MPFa23 PIN SPOTTER CONTROLLER
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The value iz now stored and the next data item appears.

Leading and

trailing

Zeroes

do not have to ke entered.

would be the entry of the value of 10.900 inches.

Dizplay
d4iS8t. 12.0Q00
disSt. 1
dist. 10.

The value is now stored

Eey

Q

ENT

and the enxt data item appears.

An example
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LENGTH CALIBRATION

The computer detects the movement of material through the machine by
means of an optical incremental shaft angle transducer which is also
refered to as a rotary pulse generator or rotopulser. It is a device
which generates electrical pulses as the shaft is rotated. It can
detect the direction of rotation and it generates a precise number of
pulses for each revolution of it’s shaft. The computer detects these
pulses and counts the net.number of up and down pulses in order to
know the shaft position.

The computer only knows the angular displacemené of the rotopulser
shaft. In order to translate this angular movement into actual
material movement, a8 precision measuring wheel is attached to the
shaft of the rotopulser. The wheel rides on the material and im
carefully aligned so that in one revolution of the shaft, an amount of
material equal to the circumference of the wheel moves through the
machine.

The resolutien of the system is equal to the circumference of the
wheel divided by the number of counts generated in one revolution of
the roctopulser shaft. If the circumférence of the wheel is 10 inches
and there are 1000 pulses per revelution on the rotopulser, then the
resolution would be 10 inches / 1000 pulses or 0.01 inches.

In this system the computer uses the parameters of CYCLES DPER
EEVOLUTION, DISTANCE PER REVOLUTION, and CORRECTION FACTOR to
determine the resolution cf the system and to calculate a eyzstem rate
multiplier which is used to determine counts per hundredth of an inch.
With the cycles per revolution and distance per revolution set for the

type of rotopulger and wheel being used on your particular machine,

1e
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the correction factor should be s=et to 1.00000 for initial testa,
With this initial value of correction factor, the system can then be
fine tuned in order to give optimum accuracy.
Length inaccuracies consist of two distinct elements, the repesat-
ability error and the linerity error. The repeatability error results
form variations in the mechanics of the machine from one coperation to
the next. This variation would be the same for 1 inch parts or 100
inch parts. The linearity error is due to slight errors in the sgsize
of the measuring wheel. This error grows as the length of the part
grows, It is not noticable on short parﬁs and <can be gquite
significant on long parts. These two srror elementé,must be seperated
in order to properly calibrate the system.
The repeatability error can be determined by running a large number of
short parts and measuring +he total variation in length from the
shortest part to the longest part. This total variation should bhe
within the machine’s specified t;lerance. Further tests should not be
attempted wuntil this variation tolerance is met . Once the variation
is detzrmined, a part as long as possible should be run and it’s
length carefully measured. A new value for the correction factor can
be calculated as followa:
NCF = OCF #* {(PL / AL)>
where NCF is the new correction factor

OCF is the old correction factor

PL is the programed length

AL is the actual length
As  and example, with the old correction factor at 1.00000, a 100 inch
part was programed with the re=sult being a 100.25 inch part made. The

new correction factor would be:
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RCF = 1.0Q0000 % (100 / 140,253 gy .99751

This new value for the correction factor should be entered into the
computer., The above procedure should be repeated until the resultant
error is less than the allowable tolerance for the system,

At thia point, the machine should be reagsonably well calibrated.
However, a portion of the linear error detected could have besen due to
a repeatability error. Further calibration can be done by running a
large sample of 1long parts and carefully measuring each part and
finding the mean wvalue, The previous calculation can be repeated
using the mean value as the measured length to further refine the
correction factor. If in the previous example, th;.correction factor
of .93751 were entered and a new run of 100 inch parts resulted in a
spread of 100.00 to 100.06 inch parts being made, +the mean value would
be 100.03 and the calculation would be:

NCF = .9397%1 % (100 / 100,03) or .99721

This sahould then yield parts that are within the specified allowable
length wvariation, centered around the length programed. Further
adjustments can be made using this same procedure should the wheel

begin to wear.

ia
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PROGRAM REFERENCE CHART

FPARAMETER PROWMPT UNITS FORM RANGE
Type of Part tYPE - X i - 4
Velocity Specification SPEC - XX Hi, Lo, Sp
Length of Part LE. & in/cm XXX, XX 4.00- 999.99
Width of Part LE. B in/cm XX®.XX 3.00- 999,99

20
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SYSTEM ERROR CODES

The following &are ercor codes  that may  be  srcountersd  and  a
descrintion of causes and ocurass for =2ach.
Ervor 1 - This error is ercountered when the ovolss per revolubion is

attempted to b programsd beyond the limits of L0B-190@,

Erpar 2 - Thils ercor 15 ercountsred  whien  the distarnce per revolobions

is attempted to D8 orogramed bevond the limits of 2530, 0 inchsc.

Erraor 3 - Thig error is endcuntersed  when  the ocorvection  factor  is
attempied to be srocramed besyvond the 1imits of L9t 1,

Errar 4 - This error is greountered when a caramster is DTS g AST
zaro wher rero is mot allowsd For that particular paramstsre,

Errar 5 - This srror is svooantered when the misimum snacing parameter
iz programad less bthan thres inchss oy ore of the valooity lerngths is
programad less than the minimum soacing.

Srrze & - This @rror is encountered when a2  rum is attempted with

ivwalid or illggal zetup or batoh data,

~h

Errar 7o—

his is arn indtsrnal arcore code which irndicates =oms twoe

irternal comouter 2rror bhal reguires ssrvios.

13
e
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SCOPRE

The purpose of this document is to define the hardware and software
parameters required to communicate between the Fin Spotter Computer
(P5C) and Main System Computer (M3C).

HARDWARE

Communication is via an RS-232C link at a baud rate of 300. This is a
10 bit {format with 1 start bit, 8 data bits and 1 gtop bit. There is
no parity bit,.

LTINE DISCIPLINE

The software line discipline is half duplex. The M3C is .considered to
be the line master. The P3C will not initiate transmission except in
responge to a message from the MSC. All messages must begin with a STX
(02)» and end with ETX (Q3). A checksunm byte must follow the ETX. The
checksum is computed by taking the 2’s cempliment of the sum of all of
the characters tranamitted, excluding the control characters STX, ETX
and DLE (163, If the checksum byte egquals a control character {(3TX,
ETX, or DLE) then that byvte is replaced by 2 bytes. The first byte is
the LLE character and the gecond is the criginal character plus 186.

A typical exchange between the P5C and the MSC would be as followa:

The MS5C will initiate a message:
STX
Message
ETX
Checkaun

If a complete messzage has been received, the PSC will reply with:

STX
Message
ETX
Checkaunm

I£f the message was received with an error. the PSC‘will not respond.
The remote computer should retransmit the ressage after a three second
timeout.

P
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COMPUTER LINK FUNCTIONS

All nmessages to and from the PSC are in ASCII. Data must be right
Justified in a field with leading zerces or spaces added. For data
with decimal points, the decimal peoint is included at ita appropriate
location in the data field.

The general form of a message to the PSC is the model number and unit
number and a function code followed by a specific number of
characters required by that particular function. The 4 functions

recognized by the P5C are as follows:

FUNCTION CODE FUNCTION

Pcoll for unit information
Order Entry

Down load setup

Set output on or off

WKNEO

ko
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POLL FOR UNIT INFORMATION

The MSC continously polls the PSC to determine if the unit is on line.
If the unit responds within the 3 second timeout then that unit is
considered on line. If =& unit is neot polled within 15 zeconds then
that wunit’s LOCAL light will flash on and off indicating a fault in
the aerial link. Any faults detectad by the P2C will be renorted.

The M3C computer message is

byte 1 = C, model number (hex 43
byte 2 = 1, unit number
byte 3 = 0, function code

The PSC will respond with

byte 1 = C, model number (hex 43)
byte 2 = 1, unit number
byte 3 = ¢, poll response
byte 4 = operating status O = idle

1l = running

2 = menory lost
byte S = fault 1 0 = no fault, 1 = fault
byte & = fault 2 O = no fault, 1 = Fault
byta 7 = fault 3 O = no fault, 1 = fault
byte 8 = fault 4 0 = no fault, 1 = fault
byte 9-14 = current position in hundredths (xxxxxx)
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ORDER ENTRY

The HMSC can load a job into the PSC using function 1. The form of the
entry is as follows:

The MSC measage is

byte 1 = ¢C, model number t(hex 43)

byte 2 =1, unit number

byte 3 = 1, function code

byte 4 = type of part (1-4)

byte 5 velocity specification — halt unit

Q

1l - high velocity

2 - low velocity

- special velocity
byte 6-11 = length of part in hundredths (XXXXXX)

byte 12-17 = width of part in hundredths (XXXXXX)

w

The PSC will respond with

byte 1 = C, model number (hex 43)
byte 2 = i, unit number
byte 3 = 1, Order accepted
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LOWN LOAD SETUPR

The M3SC has the ability to program the setup values in the PSC.
form of the entry 1z as follows:

The MSC message is

byte 1 = C, model number (hex 43)
byte 2 =1, unit number
byte 3 = 2, function code

Il

byte 4-7 cycles per revolution (XXXX)

byte 8-12 diatance per revelution (XX.XX»

byte 13-19 = correction factor (X.XXXXX)

byte 20 direction of travel (0 or 1)

byte 21-25 fire time ¢(XX.XX>

byte 26-30 load time (XX.XXD

byte 31-35 = delay time (XX.X¥X¥)

byte 326-41 minimum movement (XXX.XX>

byte 42-47 offset length (XXX.XXD

byte 48-53 outside high velogity length (XXX.XX)
byte 54-593 inaide high velocity length (XXX.X¥X)
byte &0-8%5 cutside low velocity length (XXX.XX)
byte 66-71 inside low velocity length (XXX.XXD
byte 72-77 outside special velocity length (XXX.XX)
byte 78-83 inside special velocity length (XXX.X¥)>

LI E T | L 1]

LI (|

The PSC will respond with

it

b?te 1 C, model number (hex 43)
byte 2 = 1, unit number
byte 3 = 2, Setup accepted

)

The
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SET QUTEUTS ON QR OFF
The MSC can set 4 outputs on or off on the PSC. By asking for output
number S all 4 outputs can be turned on or off at the same time. The

form of the entry ias as follows:

The MSC message ia

byte 1 = C, model number (hex 43>

byte 2 =1, unit number

byte 3 3, function code

byte 4 = 1-5 output to contrel (5 = alld
byte S = output state ( 0O = off, 1 = on)

The PSC will respond with

byte 1 = ¢, model number (hex 43}
byte 2 = 1, unit number
byte 3 = 3, output control response.
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