MP37 CONTROLLER MANUAL

INTRODUCTION

The Model MP37 Corntroller is a special purpoae computer designed

to contrel a aheet metal processing machine. The machine

converta coiled stock material into cut parte with a variety of

notch and hole patterns.

The NP37 Controller has been designed to work with two diatinct
types of machines. The firet is a machine that makes heating,air
conditioning, and ventaletion (HVAC) ducting parta.- The second

is & machine or claasa of machines that make a variety of

industrial parts.

The duct machine mode ia deaigned to make it esay for the
operator to program. THe operator only has to enter the type of
duct conatruction and the finished 1length and width. The
computer then caiculates the required notch pattern based on this

information and some internal dimenasional constanta.

The induatriasl machine can be generalized as having a notching
pattern that 1is coincident with the shear and a secondary hole
pattern that can be repested along the length of the part. The
snd-notch press uili place a pattern on the leading édge af one
part and on the trailing edge of the previcuse part with one cycle
of the preas. THe hole preaas can be programed to cycle at up to
20 diatinct locationas or it can be set up to repeat an

incremental movement between holea up the 50 times.
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A aimple diagram of the machine is ahown in Figure 1. The
rotopulser, or rotary pulse generator, transmits a pulse to the

computer for each linear movement of the materisl. The computer
keeps track of these pulses and then controls the driving rolls
and the preas solincids in order to fabricate the patterns that

were prograrmed.



SPECIFICATION

Resgolution

Accuyracy

Kaximum Line Speed
Maximum Length Part
Maximum Batch Quentity
Number of Batches
Pattern Types

Input Power

Outputs

Inputs
Length Totalizer

Physical Size

Weight

«012 in with 12 in wheel

Output turned on within

1 count (doea not include
errors of the machine)

200 FPM

9999.95 inches

2999

50

g (0-8)

11SVAC +/-1ox.§;>—soaz,1 Amp max
S-24VDC, 1 Amp (excluding loadsa)
& (FwD,REV,SLOW,SHEAR,P1,P2)
5-24VDC, & Amp max

2 (JOG FWD and JOG REW)
999993 FT or Meters

6in X 9in X 10in with a 1in

flange on the front panel

13 pounds



HARDWARE DESCRIPTION

Figure 2 shows the layout of the front panel and keys. There ia

8 16 key keypad, 6 illuminated pushbutton awitchesa, and a 12
digit LED display. The function of each switch and key s as

foallows:

NANUAL END NOTCH
The MANUAL END NOTCH key iz used to manually cycle the END
NOTCH output when the line ig in the HALT mode. The lamp
indicatea when the END HdTCH output is on in both the HALT

and RUN modes.

NANUAL VEE NOTCH
The MANUAL VEE NOTCH key is used to manuslly cycle the VEE
NOTCH output (or HOLE ocutput) when the line is in the HALT

mode. The lamp indicates when the VEE NOTCH ocutput ia on in

both the HALT and RUN modea.

MAKUAL SHEAR
The MANUAL SHEAR key is uaed to manuelly cycle the SHEAR
output when the line is in the HALT mode. The lamp
indicatea when the SHEAR output is on in either the HALT or
RUN wmodes. The SHEAR key also cesuses a RESET condition in
the controller. The RESET means thet all parts in progress
will be terminsted and the controller will begin again from

the END NOTCH preaa to proceaa the uncompleted parta over

again.



METRIC WHEN LIT
The METRIC WHEN LIT key is used to awitch between metric and

English units of messurements. When the lamp is lit, data

is entered and diaplayed in centimetera (meters for

accumulator). When the lamp ia not 1it, the data is

displayed and entered in inches (feet for accumulstor).

RUN
The RUN key isa usged to initiate an sutomatic run of the
machine. The green lemp indicates when the controller is in
the RUN mode.

HALT
The HALT Key is used to abort an sutomatic run of the
rmachine. The red lamp indicatez that the controller iz in
the HALT mode.

SETUP
The SETUP key is& used to enter the SETUP mode. The SETUP
mode ia used to enter semi-permanent data about the machine
such as die spacing, cycle duration, die size, flow
direction, etc.

ERD
The END key is& used to exit the PROGRAM or SETUP mode and
return to the HALT or RUN mode diasplay.

PRC

The PRG key is used to enter the PROGRAM mode to enter batch

data on the parta to be run.
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ENT
The ENT key 4ia the data ENTER key and it is used by the

operator to indicate to the computer to take the dats that

is present in the digplay window.

CLR
The CLR key is the data CLEAR key and isa used to erase key
entry before the ENTER key. It is also the key that ia used

to set the total length accumulator to zero.

The diaplay on the front panel ia a 12 cheraecter 7-zegment LED
display that is used to show dsta and prompt the' operator for

information.

There are & outputa from the MP37. Thease are & ampere open
collector transistors that switch load current to the DO ground.

The function of each ia as followa:

The FWD output is uased to turn the machine drive rolla in

the forward direction.

The REV oputput ia uaed to turn the machine drive rolls in

the reverse direction.

The SLOW is used to change the apead of the drive rolls.
When the SLOW ocutput ia on, the rolls will turn at salow
apeed when either the FWD or REV outputa sre on. When the
SLOW output ies off, the rolle will turn at fest speed when

either the FWD or REV outputa are on. The SLOW output ia



always on when FWD la& off or in the HALT mode. The SLOW

ocutput will be off when the FWD ia on and the distance to

the next preaas function is greater than the programed

SLOWDOWN DISTANCE (see SETUP).

The END NOTCH output ia used to cycle the end notch presa.

The VEE NOTCH ocutput ia uased to cycle the vee notch or hole

pressa.

The SHEAR output ia uged to cycle the ahear or cutoff preaa.

There are two external input switches inte the MP37. Theae are
the JOG FWD and JOG REV switchea. These inputa i;e only looked
at by the computer in the HALT mode. When closed, the FWD or REV
outpute respectively will turﬁ on. The SLOW output will remain

on ao that all jogging (or inehing) of the machine ia done at

glow apeed.

Material movement is asnaed by the MP37 through the rotopulaer
(rotary pul=e generator) which ia an incremental optical shaft
angle encoder. This device generates a precise number of puleses
for each revolution of its shaft. On the shaft ies a precision
measuring wheel which rides on the materisl. As the materisl
moveg through the qachine, it turns thie wheel and thua causei
the potopuleser to genérste pulsea. The computer counte these
Pulaes and by knowing the counts per revelution of the rotopulser
and the circumference of the wheel, the computer cen detect the

amount of material that has moved through the machine.



The heart of the MP3I7 is the ricroproceasor and its asaccisted

menory components. The operating program of the computer is
contained in read-cnly-memory (ROM) and uaer data such as setup

parametera and batch dsta is contained in randon-aCCeas—ReROrY
(RAM) that normally would not retain the information when power
is off except that there is a battery in the unit that that
provides power to the RAMs at all times. Thia battery sghould
last for‘about S years. Should the unit fail to retain mEROYry on

@ coneistant basie, the battery should be replaced.



MODES OF OPERATION

There are £five modes of operation in the MP37- SETUP, PROGRAM,

RUN, HALT, and ERROR. It is poseible to be in two modes at the

eame time, It should be clearer to explain the two types of

rodes that one could encounter. On type can be called the

display mode and the other can be called the machine mode. The
display modea are SETUP, PROGRAM, RUN, or HALT. This refers to
what the computer is showing on the diaplay and what keys it will
reapond to. The machine modea are RUN and HALT and they refer to
whet the machine ia doing. The ERROR mode can be entered from
any type of mode depending on what the error is. .hy making this
distinction between the two types of modes, an operator can put
the machine in the RUN mode and then put the dieplay in the

PROGRAM nmode and thus program new data while older batchez are

being run.

SETUP MODE

The SETUP mode ie& used to enter machine parametera and some
seldom changed part paraneﬁera. The mode ia entered by presaing
the SETUP key and is exited by presaing the END key or by
stepping through all of the parameters. Table 1 showa & table of
these parsmeters with the prompts used, range of allowed values,
with 2 place tc write in the proper values for your machine. The
aetup perameters and their function in the machine are as

followa:

LENGTH TOTALIZER



The LENGTH TOTALIZER or accumulator indicates the total
anount of material that has passea through the mpachine aince

the accumulator was last cleared. The operator can only
clear this asmount to zero using the CLR key and he cannot

set it to a number.

END NOTCH TO SHEAR DISTANCE
The END NOTCH to SHEAR DISTANCE is the diatance from the
center of the end notch die to the center of the shear die.
Thia is usually determined by loading the machine up with
material and =manually cycling the shear and end notch
preases without moving the material, runningﬂjthe material
forward until the end notch pattern is past the ahesar, and
mesz2uring the diastance fro; the leading edge of the sheet to
the center of the end notch pattern. If the shear removes a
alug of material then half of thia salug width must be added
to thia measurement eince the distance apecified is from die

center te die center.

VEE NOTCH TO SHEAR DISTANCE

The VEE NOTCH to SHEAR DISTANCE is the distance from the
center of the vee notch die to the center of the ahear die.
This diatance would be determined in a manner eimilar to the

end notch distance.

SLOWDOWN DISTANCE

The SLOWDOWN DISTANCE ia the length required for the machine

to dependably &hift from fast speed to alow apeed so that
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the material is moving at slow speed when a presa cperation

occurs. If the dietance is set to zero, then the computer

scete the line up as a flying die machine with no atop at a

preaa cycle.

SHEAR TIME
The SHEAR TIME parsmeter gets the time duration of the shear

preas cycle.

END NOTCH TIME
The END NOTCH TINMNE seta the time duration of the end notch

presas cycle.

VEE NOTCH TIME

The VEE NOTCH TIME seta sthe time duration of the vee noteh

press cycle.

PAUSE TIME

The PAUSE TIME fa & time delay after the shear presa cycle
that will allow a spacing between parta aa they exit the

machine.

BATCH HALT
The BATCH HALT function allows the opexrator toc select either
&n sutomatic return to the HALT mode after each batch ia run
or a continuing run of the next batch. 1In either caase the
next batch may have been started by the machine with partial
pgtterns being produced but no complete parts will made if
the BATCH HALT is set to YES. Thia ®may be required in some

inetallaticona to allew for packaging of the previous batch
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er for a required change of some downsatreans machinery

because of a dimensgional change in the parts being run.

LEADING EDGE SCRAP LENGTH
The LEADING - EDGE SCRAP LENGTH or CONS 1 ias the distance
required on the leading edge of a part to allow for an
orderly tranaition from an end notched part to a shear only
part. Since an end notch nermally pute 8 pattern on both
the trailing edge of one part and the leading edge of the
next part, when the last end notched part waa completed,
there would be a pattern on the leading edge of the next
part. If that part were to be a shear oﬁi§ part, thias

parereter will force an automatic double shear ao that a
piece of acrap will be produced and the firat part of shear

only bastch will not heve & notch pattern.

TRAILING EDGE NOTCH DISTANCE
Thia dimension is similar to the previous except that it
applies to the scrap required at the transition from a ahear

only to &n end notched part.

LEADING EDGE ALLOWANCE
The LEADING EDGE ALLOWANCE ia =& diatance that is
automatically added to the front edge of & part, indepentent
of the part data prograaed. In the case of the duct
machine, thia would be the leading edge lock allowance that

would be reguired.

TRATLING EDGE ALLOWANGE



The TRAILING EDCE ALLOWANCE ia the amount of material that

is automatically added to the trailing edge of each part.

CORRECTION FACTOR
The CORRECTION FACTOR ia & constant that allowe for the
correction of the length of a part due to wear of the

measuring wheel.

MINIMUM LENGTH

The MINIMUM LENGTH parameter allows for a limit to be set
for the smallest part that could be run through the machine.

Thias may be neceasary becsuse a short part may become jained

in the machine.

START LENGTH
The START LENGTH is ueed for non-atopping linea and is the
distance required to get a line up to apeed before a preess

operation can take place.

SLUG LENGTH
The SLUG LENGTH ia the width of the alug that the ahea: Ray
remove when it ia cycled. This is automatically added‘to
each part run Qith half being added to the front edge and

half added to the rear edge,

DIRECTION

In different machines, the rotopulaer can be mounted so that
forward motion of the material can produce either an up or a

down count in the computer depending on whether the shaft
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turns clockwliae or counterclockwise. The DIHECTIDN

parameter sllowa for an eaay direction change.
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PROGRAN MODE

The PROGRAM mode ia used to enter batch information on the parta

thst are to be run. A batch ia defined 82 a quantity of a

perticular part that the operator wishee to produce by the

machine. There are 50 batches that can be programed at any one

time. As batchea are completed, new bstch detsa can be entered in

the place of completed batchea.

The PROGRAM mode is entered by preaasing the PRG key and is exited
by preseing the END key. The first entry required ie the batch
number, It isa initially set to the first empty batch number
after the batch that i=s currently being run. I1f ybﬁ are running
bateh 1 and batchea 2 through 10 have been programed, then it
will begin with batch 11. I1f tﬁia ia the batch desired, then
press the ENT key. IF another batch is desired, enter thst
number. The diaplay will then prempt for the TYPE which can be
froe O to 8. After entering the TYPE, the display will prompt
for the number of pieces required. thia can be from O to 9995,
Entering O will delete that batch. The diaplay will then go

through a segquence of prompta, asking for the data required for

€ach particular type.

TYPE O is a shesr only part. The only prompt ia for LA which ia

the total length.

TYPE i1 through TYPE 4 are primarily uvaed the duct machine. The
type number refers to the number of notch operations in the part.

TYPE 1 has only and end notch and would be used where four pieces



would be used to make one croka section of duct. TYPE 2 haa an

end notch and one vee notch. This would form an L-shaped
section. TYPE 3 has an end notch and 2 vee notches that would

form 8 U-ahspe. TYPE 4 would have sn end notch and three vee

notches and would form & box-shspe when bent.

In TYPE 1 only the LA ia aasked for which ia the finished overall
length. In types 2 through 4, both LA and Lb are ssked for which
repreaent the finished length and width of the duct. This is the
only information regquired. THe computer can add the leading and
trailing lock allowencee and calculate the entire notch pattern

from thie information. Figure 3 ahowa the pattern for these

typea.

TYPE & and TYPE & are uased in induatrial spplicationa where a
large number of holea or notchea are evenly spaced on the part.
The overall 1length of the part is entered as LA. Lb ig the
incremental diatance to the firat hole. LC is the incrementsl
diatance of the repeated holes and rPt ia the number of times LC
ia to be repeated (1~50). TYPE S hsa no end notch and TYPE € has
an end notch pattern. See Figure 4 for s deecription of these

types=s.

TYPE 7 and T?PE ) are alac induatrisl application typesa that are
uvaed when up to 20 1n&iv1dua11y spaced holes are required. LA is
the overall length of the part. The next prompta are for Pl
through P20 which &re the diastance from the leading edge of the

part thet the holea are to be placed. The corder of the

dimenaiona ia not important. They cannot be grester than LA,



When all of the holea are entered, entering a dimenaion of O will

terminate the entry and all following holes will be deleted. If

only Pl to PS5 are used then make P& equal to ¢ and P7 to P20 will

automaticaelly be deleted. TYPE 7 is uged 1if no end notch ia

required and TYPE & is used if there is an end notch. See Figure

S for detaila.
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RUN MNODE

The RUN mode is uzed to actually produce the parte. The mode is
entered by pressing the RUN key and is exited by pressing the

HALT key or at the completion of the required batches.

There are two conditiona in which the RUN mode can be entered.
The firat i1a the RESET condition which means that the computer
will begin processing the material from the furtheast required
preaa and that the material from that point to the shear willlbe
acrapped. The second condition is NON-RESET which means that the
corputer will pick up from where it lesst left qff and no scrap

will be generated.

If in the RESET condition, tﬁe diaplay will proapt for a batch
number to be run. If the number is correct then preaa RUN a
aecond time, If a different batch ie desired, enter the new
number and then RUN. If in the NON-RESET condition, no prompt

will be given and the line will continue normally.
The RESET econdition oeccura under the following conditiona:

1. From the first time the unit is turned on.
2. When any manual cycle of a preas occurs.
3. When all programed parta have been run.

4. When the length counter ia grester than the next shear

length.

dnee met F¥unning, batches will be run in numerical order provided

that they are progremed. The programed batches sre asearched for



in asacending order until batch BO ia reached. Then the search ia

begun over s&tarting at batch 1.

When the computer starts into the RUN mode, it setsa up 8l1l1 of the

cperationa that are reqguired from a point 24 inches before the

end notch preass to the shear. Theae operations are placed in

memory Iin a place called the work stack. Since memory in the
comnputer ia not infinite, there ia a finite nunber of operations

that can be placed in the work stack. This finite number is 200.

This meana that for a large machine there could be many parta
between the shear snd the end notch. If the number of operations

in these parts timea the number of parts between these pointa

exceeds 200 then an Error 9 will occur.
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SETUP DATA SHEEY

PARAMETER PROMPT RANGE
LENGTH COUNTER Accuw  _____ 0-999999 (CLEAR ONLY)
END NOTCH-SHEAR Pi LEN  _____ .01-999.99 IN

VEE NOTCH-SHEAR P2 LEN  _____ .01-999,95 IN
SLOWDOWN LENGTH LE SLO  _____ 0-999.99 IN

SHEAR TIME SH SEC o .01-99.99 SEC

END NOTCH TIME PL SEC  ___ __ .01-99.99 SEC

VEE NOTCH TIME P2 SEC e .01-89,95 SEC

PAUSE TIME PAUSE  _____ .01-99.95 SEC

BATCH HALT bA HALt  _____ YES or No (TOGGLE)
LEADING EDGE SCRAD CONS 1 _____ 0-999.99 IN

TRAILING EDGE SCRAP CONS 2 - _____ 0-995.99 IN

LEAD EDGE ALLOWANCE CONS 3 _____ 0-998.99 IN

TRAIL EDGE ALLOWANCE CONS 4 _____ 0-999.99 IN
CORRECTION FACTOR corr e .5-1.50000 (NO UNITS)
MININUM LENGTH LEASt  _____ 0-999.99 IN

START LENGTH StArt  _____ 0-999.99 IN

SLUG LENGTH LE sLU  _____ 0-999.99 IN

DIRECTION dirEctien _____ 0 or 1 (TOGEGLE)

Tahkle 1. Setup Mode Dats
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ERROR MODE

The MP37 computer can detect certain operational errore and it

displaya a mesasge that ahowa ‘Error N’ where N ia the error

number. The MP37 rwill only reespond to the CLR key in order to

clear the error message. The description of each error ie aa

followa:

Error © Number entered ia out of range

Error 1 Zero entry ie not allowed

Error S Direction nunﬁer not 0 or 1

Error & Type nurber error

Error 9 More than 200 operatione in work stack
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ENTERING A NUNBER

Throughout this document referencea to entering a number are
made. In this section, this procedure will be expleained in

detail one time so that the rest of the manusl can be simplified.

Numerical date referse to auch thinga &8& &a length of & part,
spacing between holes on a part, time duration of a presas cycle,
etc., In order to tell the computer what these valuea are, the
operator ‘must enter or key in théae numbera through the keyboard
in a manner that the computer can undersgtand. This game

procedure is uased for all numericsal data.

hefore describing thia procedure, s definition of aocme terma REY
be necessary. The following terme and their meaning will be seen

throughout thie manual:

PROMPT~~There i& two-wey communication between the computer
and the operator. The operator tells the computer what a
certain value ia but the computer must tell the operator
what deta item the operator is to key in next. Thie message
£rom the computer is called a “prompt" and it appeare on the
left hand ﬁide of the diaplay. Each prompt ia unigue e&o
that the operator ahould know exactly whsat plece of data the

computer iz asking for by the prompt.

ENTER--When the operator keya in a piece of date, he musat
tell the computer when he is finiahed. Thia 4ie done with

the ENTER key and it is like the period at the end of a

aentence. Preaaing the ENTER key tella the computer "I am
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finished with thia 1line of data., Store it away and go to

the next line of data.*

CLEAR—-Before the ENTER key is preased, the cperator has the
chance to check what he haa entered to see if it ig correct.
If he findes that he haa masde a mistske, he can eraae whst he
haa entered ao far by pressing the CLEAR key. THia will
cause the display to revert back to ahowing the value that

was present before any keys were present. Alao, for any

errcr that may occur, the diaspley will ehow the error asnd

the CLEAR key muat be pressed before any other action can

take place.

FORM-~For each data item there is a form or shape aasocciated
with it. Thia conaiste of the number of digits above and
below the decimal point. An example of this might be a
length whose form 1ia defined as XXX.XX. This means that
there are allowed to be three digits above the decimal point
and two digita below the decimal peint. Thue the largest
number that could be entered would be 994.99 and the
sralleat increment would be 0.01 unita. When the naxiiun
number of digits above the decimsl have been entered, the

decimal point is automatically inserted.

RANGE--For each data item there is a range of acceptable
velues that can be entered. Values entered outside of this
range will cause an error megsage to be shown. A dats item

whoae form may be XXX.XX may have a range of 100.00 to 10.00
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becaume of some machine constraint. Values entered outaide

of thia range will result in an error Rezgage.

With an undefﬁtnnding uf'theae terma we can proceed to explaining

the date entry procedure.

The beat way to explain this procesge ia with an examrple. The

exarple’s data itema are as followa:

DATA ITEM

PROMPT

FORM

UNITS

RANGE

OLD VALUE

NEW VALUE

DISPLAY BEFORE KEY

LEN S-P 24.86

LEN S-P 2.

LEN 8-Pp 25,

LEN g-p 26.8

LEN 8-F 26,87

Length from the center of the ahear die to

the center of a punch die.

LEN 3-Pp

AN .. XX

INCHES

12.00 TO 50.00

24 .56

25,87

KEY

ENT
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(next data ilter and old value?

A misgtake &nd subsequent correction aequence would be

a8 followsa:

DISPLAY BEFORE KEY KEY
LEN S-P 24.56 2
LEN S-P 2, &
LEN 38-P 26. CLR
LEN S-P 24,66 2
LEN S-Pp 2, 8
LEN 8-D 26, )
LEN S~p 25.8 7
LEN S-p 26.87 ENT

(next data item and old value)

Leading and trailing zeroea do not have to be entered. An exasple

would be the entry of a value of 10.00 inches=s.

DISPLAY BEFORE KEY KEY
LEN 8-p 24.56 1
LEN sS-p 1. 1¢]
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LEN S-P 10. ENT
(next data item &nd old value)’

An out-of-range example would be:

DISPLAY BEFORE KEY KEY
LEN S-P 24.56 1
LEN S-P 1. ENT
Error CLE
LEN S-P 24.86 1
LEN S-p 1. o
LEN S-P i0, ENT

(next data item and old value)

b’ {



LENGTH CALIBEATION

The computer detecta the movement of material through the machine

by means of an optical shaft encoder which is =also called =

rotary pulse generator or rotopulser, It is a device that

generates electrical pulsea as the shaft is rotated. It can

detect the direction of rotation and it generates a precise
number of pulaes for each revolution of ita shaft. The computer

detecta these pulsea and counts the net number of up and down

pulsee in order toc know the shaft poaition.

The computer only knowas the angular displecement of the ahaft.
In order to translate thia angular movement into ééiual raterial
movement, a precision Ressuring wheel ia attached to the shaft of
the encoder. The wheel rides o# the material and is caerefully
aligned eo that in one revolution of the ghaft, an amount of

material equel to the circumference of the wheel moveas through

the machine.

The reaolution of the eyatemn (amalleat measured increment) ia
equal to the circumference of wheel divided by the number of
counts generated in one revolution of the encoder shaft. If £he
circumference of the wheel ia 10 inchea end there are 1000 pulsesa
thr revolution on the encoder, then the reaclution would be 10
inchea/1000 or 0.01 inches. If & 12 inch wheel were uséd then

the resoclution would be 0.012 inches.

In thie =system, the computer has & setuyp parameter called the

correction factor. The correction factor ia used to set the
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nominal resaolution of the ayatem and to comnpenaate for amall
errors due to meaauring wheel diameter errora. The initial value
of the correction factor is corputed by dividing 0©.01 by the
system resolution. Thua, a 10 inch wheel would have an initial
correction factor of 0.01/0.01 or 1.00000 and the 12 inch wheel

would have a correction factor of 0.01/0.012 or .83333.

Using thia initial value of correction factor, the aystem can
then be fine tuned in order to give optimum accuracy. Length
inaccuracies consiat of two dietinct elements, the repeatability
error and the linearity error. The repeatability error reaulta
from variatione in the mechanica of the machine from one
operation to the next. Thie variation would be the =zame for 1
inch 1long parts or 100 inch long parta. The linearity error ileg
due tco slight errore in the size of the reagsuring wheel. Thias
error growa as the length of the part growe. It is not noticable
on shoft partes and cen get quite eignificant on long parts.
Thease two error elemente must be separated in order to properly

calibrate the ayatem.

The repeatability error can be determined by running a large
number of ahort.parta and messuring the total variation in length
from the shorteat part to the longest part. This total varietion
should be within the machine’s apecified tolerance. Further
teata should not be attempted until this variation tolersnce is
met. Once the varistion is determined, & part as long as
poaaible ahould be run and ite length carefully memsured. A new

value for correction factor can be calculated ga followa:
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NCF = OCF X PL/AL

where NCOF ia new correction factor
OCF 1l& cld correction factor
PL ia the programed length

AL isa the actual messured length

As an example, with the old correction factor at 1.00000, a 100

inch part was programed with the result being a 100.25 inch long

part made. The new correction factor (NCF) would be:

NCF = 1.0000 X 100/100.25 = ,99751

Thiz new value for correction factor should be entered into the
computer. If the resultant ' error was leza than the allowable

tolerance, the previocus step should not be done.

At this point, the machine should be reaacnably well calibrated,
However, a portion of the linear error detected could have been
due to a repeatability error. Further calibration can be done be
running & large sample of long parts and carefully measuring each
part and finding the mean value. The previous calculaticon can be
repeated uaing the mean value aas the measured length to further
refine the <correction factor. If in the previocus exemple, the

correction factor of .99751 were entered and a new run of 100

inch perts resulted in a epread of 1000.00 to 100.06, the mean

value would be 100.03 and the new calculation would be:

NCF = ,99761 X 100/100.03 = .95721
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This ahould then vyield parta that aere within the apécified

allowsble length variastion, centered around the length programed.
Further adjustments can be made using this same procedure sghould

the wheel begin to wear.
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