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MILLVISION was dasigned and buili with a modular concept. The

chassis assembly, the video unit, the axis modules and the central ThE rnOdl"“ar
processing unit (CPU) are modular units. The axis moduies and Ihe cqncept

CPU module are slide-in boards. The module slots are designed so

that onty the corresponding mpdule can go inlo each slol

The viewing screen (CAT) and chassis assembly are not inlended
to be maintained in the field. The unit should be retumed 10 the
distributor if there are problems with the screen, onfoft swilch, con-
trast, or keypad.

MILLVISION was designed to make board replacement and In-
stallation of additional options (boards) possible on the job sile.
it should be noted, however, that changing modular boards is
the only level of maintenance authorized by ACU-RITE. If the pro-
blem is not a board-related matunction, the entire unit must be
returned for service,

The standard 2-axis MILLVISION can be upgraded 10 4-axis by lhe
addition of an axis module (PN 387B02-6000) 10 one of tha ap- Additional axes
propriate expansion slots (Figure 2).
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Figure 2. Module Locations.

The standard MILLVISION can be expanded to a "full-option” VRO H
by adding the oplion moduie (Part Number 387800-40€0) into an ex- Optlﬂﬂ mOdUIE
pansion siot. A full-option MILLVISION has the foliowing capabilities:

* R5-232C Serial Communications

* Electronic Edge Finder Input

* Communicalion For Program Storage

* Parallel Printer Communications Output
* Fool Switch Input




|n5ta "ing!‘remﬂ\l’i ng To remove an axis module or a CPU module, proceed as follows:
1) Turn MILLVISION off., and unplug the unit.

MILLVISION
2} Remove the two screws and cover plate from the desired module
mOdUIes slot on the back of MILLVISION (Figure 3)
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Figure 3. Rear Panel,

3) Gently pull the modula gut, shding It along the tracks
To install a new module, proceed as follows:

4) Slide new module into chassis until rear piate is light 1o chassis
Irame (Figure 4),

Guidance Track

Figure 4. Module Installation,
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Some resistance will be 1eit when pushing the module in the last
nalf inch; the connectar on the modute is making conlact with the
connector in the chassis Do not force the module in place.

5) Once the module is in all the way, lighten the relaining scraws
finger tight
MILLVISION is now ready to go back to work,

MILLVISION has 46 taclile keys used to Inpul and manipulate data,
a power switch and a contrast adjustment knob. A slight “click” is
heard and fell when pressing the tactile keys. The ON/OFF rocker
swilch powers the unil and the adjustment knob controls the con-
irast of the screen
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Figure 5. MILLVISION Keypad.
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The 46 keys are grouped In live major sections:

@ MENU keys - There are six menu keys located on the far lefl
of the keypad, The menu keys correspond 1o an instruction or
function enclosed In a box, on the screen. The instruction or
tunction box is activated when the menu key 1o the right is
pressed. If a menu key with no corresponding screen informa-
tion ls pressed, an "Incomect Keypress'' message will be
displayad on the screen.

PRESET keys - The PRESET keys consist of the following sub-
groups:
Numeric keys - keys 0 through 9, the decimal point key,
and the +/— sign key, are used 10 enler numeric vaiues.

Axis keys - X, Y, Z, and W keys are used 10 select an axis
or axes during MILLVISION functions.

@ ZERO RESET key - used 1o tese! an axis display.

MILLVISION
keypad

MILLVISION
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CLEAR key - used o erasse prévious dala. so new values
can be entered.

EDGE FIND key - activates the edge find leature. Provides
edge locating, distance and centar measuring functions.

PRINT key - achvates an oplional connecled printar ta
print the curmem screen mformation

AXIS CPLE key - {shor for Axis Coupling) the capability
ol mathematically combining (adding, sublracting or
averaging) the signals from iwo parallel near encoders
o display one resultant motion

STEP # and NEXT STEP keys - used while running or
lzarning a program lo move 1o another step in the
program

TOOL # key - used 1o indicatle & tool 1o be used for an
operation. I ool offsets are assigned 10 the ool number,
MILLVISION adjusts the axes’ displays mn the DRD and
program modes.

BIE

i
3|
1)
ix|

E

CURSOR MOVEMENT (ARROW) keys - located in lower-right
of the keypad. these keys move the cursor or highlighted areas
on the screen in the direction the arrows point. The right and
et ammow keys can also be used to erase the night-most digil
when entering present values.

MODE keys - located across the bottom of the keypad, thess
six kays (HELP, DRO, PROG, SET TOOL, CALC, SET 5YS5)
access a mode of operation.

FUNCTION keys - six keys located in the upper-right of the
keypad. Three of the keys, REF, INCR, and ABS, are used to
presa!l an axis, The INCH/MM and DEG/DMS ara kays to In-
dicate units of measurement. The HOLE PTRN key is for lear-

it |23 |58

Special function
keys

MILIVISION
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ning of running hole patterns.

The INCH/MM key

PAxis positions, both incremental and absolute, may be displayed
in either inches or millimeters lor inear encoders. The desired
units of measurement (English or Metric) may be selected by
pressing the INCH/MM key. This key toggles the disptay bet-
ween the two measurements {inch and mm). Conversions from
inch to metnic are performed immediately. Current units are
displayed in the status area of the DRO display, This display
can be toggled between the two units al any time.

The DEG/DMS key

This key represents decimal degrees (DEG) and degrees-
minutes-seconds (DMS) and is used 1o toggle between the two
farmals lor angular encoders. This display can be togaled bei-
ween the two units at any time,
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Angular axis position is displayed in ihe same format as linear
axes. Angular axis displays, however, have a degree symbo!
altached 10 both the inctemental and absolute displays.

The HOLE PTRN Key

This key gives the opearator the capability (o creale hole pat-
terns with up to 89 holes. Angle and radius drawing dimensions
can be entared, without having o convert them lo cartesian
coordiantes, 1o creale a patiern. The HOLE PTHRN rowling 15
accessed through the DRO and PROG Modes. Sstting up a
nole pattém is explained on page 66,

Prior to Installation, the loflowing simple bench lest should be run

1)

2)

3)
4)

5
B)
7

Cannect MILLVISION 10 power. MILLVISION has the following
power requirements. .
Voltaga - 95 10 130 VAT or 180 10 250 VAC, 47 1o £3 Hz

Amperage - 1.5 Amp

MILLVISION has a two-posilion voltage selector switch on the
back pangl, Tha 115V position is used for incoming voltages be-
tween 95 o 130 VAC, The 230V position is used for incoming
voltages betwesn 180 1o 250 VAC. To change the voltage selec-
for, slide a screwdriver gently up or down until the correct voitage
posilion is visible.

Turn the power switch ON. You should see a “MILLVISION by
ACURITE" opening screen. This screen also indicates ihe sofi-
ware version currently installed i memory.

Press any key lo continue [excepl HELP).

Disregard any messages on the screen and press the SET SYS
mode key (bottom right on keypad).

Press the "MISCELLANEQUS" menu key

Press the "TESTS"” menu key,

Press the “KEYBOARD TEST" menu key,

To check a key. simply press that key and its location on
the simuilated keypad on the screen should become
nighlighted. When all keys have been checked, hold down
one key for a few seconds to relurn to the

MISCELLANEOQUS MENU (Figure 6).

Bench
testing

MILLVISION'




Bench testing

(cont.)
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Figure %. Keyboard Test,

B) Press the "VIDEQ TEST" menu key.

The video tes! displays a grid pattern an the screen, The grid
lines should ba straight, both venlically and harizontally, Arrows
along tha nght hand side of the screen should line up with the
center of the menu keys (Figure 7). Press any menu key lo end
the video test
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Figure 7, Video Test.
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9) Press Iihe "MEMORY TEST' menu key

The memory test will check both the Random Access Mamaory
(RAM) and the Read Only Memory (ROM)L It 2 bag memory loca:
tion is detected, he location will be indicated. A Checksum
Technique i5 used o check the ROM mamory. A number will
appear on the screen when the lest is complete. It a mémory
protilem s indicated (bad memory location in RAM or ROM
Crecksums do nol agree) contact your ACU-RITE Destributor or
DEM. Press the "TESTS MENU'" key 1o refurn {o the TESTS
men,

10.jWhen all tests have been conducted, wrn the unit off

It any of the above sleps cannat be completed or i any of the screens
differ lrom the above descriptions, contact yvour ACU-RITE distributof
or OEM,

Location is an important consideration lor proper insiallation. The
following points should be kept in mind when selecting a safe and
conmveniant location:

1} Ease of operator reach,
2) Approximate eye level 10 the operator.
3) Avoid moving components or toois, and coolant splash,

4) Operating environmen! must be 0° 1o 40° C. with a non-
condensing relative humnidity of 25-55%.

5) MILLVISION's CRT, like all CATs, can be adversely al-
fected by a strong magnetic lield. Therelora, it should be
mounted away from any source of magnetism and magnetic
base holders should never be set on top of MILLVISION

B8) Te avoid overheating, MILLVISION should have adequate
airllow around and under the unit. Access to the filler
assembly is also needed for periodic maintenance,

For further information reter 1o the Troubleshooting *"Ven-
tilation system” section in the APPENDICES (page 72).

ACU-RITE has developed specific mounting kits for MILLVISION
which are applicable to most common mounting configurations. The
kits are available from your ACU-RITE Distributor and come com-
plate with hardware and mounting Instructions.

Careful consideration should be given when fabncaling a suppor
device for MILLVISION, It should be large and strong enough to ac-
commadale the readoul and any other devices thal may be placed
on top (printer, ete),

Installation
location
considerations

Proper mounting
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Connecting
encoders
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Figure 8. Mounting on Tray or Stand.

After axis encoders (scales) have bean mstalleg, encooger connec-
tors are plugged into the back of MILLVISION. insert the male con-
nector with the large spline up, Inlo & matng recepiache and lock
in place with 2 " tom.

Make sure there is enough slack in the encoder cables to. allow for
tull travel of each machine aas.

Connector specifications are given in the APPENDICES. Tne encodar
inpul receptactes are abeled A INPUT™ and "8 INPUT". It I& not
important which axis is plugged imo which receplacle because each
input is assigned an axis label (X, Y, Z, or W) in the saction called
“Assigning Axis Labels'' (page 13).
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Figure 9. Power and Encoder Connections.

MILLVISION has seven operational moges. The firsl moge s the
Power-Up mode, automatically entered when MILLVISION is turned
on or when thers has been a power interruption. The other six modes
are sslected from the keyboard using the lactile mode keys along
the boltom of MILLVISION's keypad The six user modes are as

lollows:

Set System Mode - used 10 sel parameters lor the incom-
ing encoder information and to dispiay it to the operalor.
The encoder parameters should be entered info the uni
during Ths instafjation of the system as explained on page
156.

Programming Mode - the cperalos can creale programs
for machining repetitive parts. This mode has routines 1o
creale, view, edit, tun and learn programs (see the "PRO-
GRAM OPERATION" tab section).

Set Tool Mode - used to anter and store tool offset dimen-
sions. MILLVISION can retain information for up 1o 99 lools
with ofisets in three axes (see page 48).

DRO Mode - the “'workhorse" mode within MILLVISION,
Standard machining (without a program) is done in the DRO
mode (see the “STANDARD MACHINING PRO-
CEDURES™ 1ab section).

Calculator Mode - gives access 1o a four-function
caleulator, taper calculator, and RPM calculator. The stan-
dard calculator allows the operator (o do caiculations us-
Ing intormation directly from the presel register, and add
the calculation resull back into the presel register (see page
55)

NOTE: Axis positions are maintained while every mode is active;
positional information is never lest while the readowt is on,

Modes of
operation




The HELP mode

MILLVISION™

Help Mode - an "Operator’s Manual ™ that s only an arm’s
reach away. The Help mode koy accésses SCreens cover
ing all 1opics of concarn 1o Ihe operation of MILLVISION

it is accessible Irom any mode and will ofer halp relating
fo the screen the operalor is viewing when anterireg the help
mode, Aller reading the information proviged, n mos!
modes; the operalor can ask lar “'More Help ™, or returmn to
the screen displayed prior 1o pressing the HELP key

To access the General HELP INDEX, from another mode, press the
HELP key twice. Note: Pressing the HELP key once will access halp
for the current operalion

Each saction in tha tollowing General HELP INDEX has ils own In-
dex. Whan moving through varlous HELP screens, press the lop
menu key to get back (o the index for that section

The following is a "tree" type diagram which [llustrates the software
sfructure sequences in the HELP Mode. Many help screens offer
“"More Help'® {additional help screens). Each "More Help™ screen
is identified with a sequential number (11]. [2], ete) in the upper e
of the screen. -

GENERAL HELP INDEX
. HOW HELP WORKS
SET SYS HELP
OTHER MODES
TABLES

RESUME

PR
L *

w

1. HOW HELP WORKS
GENERAL INDEX

2. SET SYS HELP
GENERAL INDEX
SETTING AXIS INFORMATION
LABELING THE AXES
SETTING THE AXIS PARAMETERS
USING ERROR COMPENSATION
SINGLE INTERVAL COMP
AUTO SINGLE INTERVAL COMP
MULTIPLE INTERVAL COMP
AUTO MULTIPLE INTERVAL COMP
SETTING REFERENCE POINTS
SETTING DRO DISPLAYS
MISCELLANEOUS
RESETTING ALL MEMORY
TESTS
KEYBOARD TEST
VIDEO TEST
MEMORY TEST
HARDWARE IDENTIFICATION
JUMPING TO WHERE SET SYS WAS LEFT
QOFTION CONFIGURATION
PARALLEL PRINTER PORT
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RS5-Z3ZPOATS
RS-232 PORT FUNCTIONS
RS-232 PORT PROTOCOLS
FOOTSWITCH

3. OTHER MODES

DRO HELP
ZERO RESET & PRESETTING
SPECIAL KEYS

AXiS COUPLING

TOOL #

INCH/MM & DEG/DMS

HOLE PATTERN
MISCELLANEQUS

FILTER MAINTENANCE

ERROR RECOVER

PROG HELP
ABOUT THE PROGRAM DIRECTORY
DELETING A PROGRAM
CREATING A PROGRAM
WORKING WITH PROGRAMS

RUNNING OR LEARNING A PROGRAM
AUNNING A PROGRAM
LEARNING A PROGRAM

EDITING A PROGRAM

VIEWING A PROGRAM

PROGRAM OPTIONS
PRINTING A PROGRAM
PROGRAM TRANSFERS

SET TOOL HELP
EDGE FINDER OFFSETS
EDITORIAL TOOL OFFSETS
TOOL ADJUST

CALC HELP
ACTIVE KEYS

NUMBER KEYS
CLEAR KEY
MENU KEYS
CALG KEY
HOW TO USE THE CALCULATOR
HOW TO CALCULATE TAPER
HOW TO CALCULATE RPM
SURFACE SPEED TABLE
SELECT A TABLE
DRILL SIZES TO DECIMAL INCHES
ENGLISH TAP DRILL SIZES
METRIC TAP DRILL SIZES
RECOMMENDED SURFACE SPEEDS

4, TABLES

DRILL SIZES 7O DECIMAL INCHES
ENGLISH TAP DRILL SIZES

METRIC TAP DRILL SIZES
RECOMMENDED SURFACE SPEEDS

MILLVISION
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The sleep
screen

The SET SYS
mode

Password
protection

MILIVISION

5. RESUME
Heturns tha scréen back 1o the previous mode ot lunction To
exit the HELP mode. press the "'RESUME" menu key

Anothet unigue feature of MILLVISION, is the “'sleep screen’’ . This
feature exiends the lile of the screen by blanking the screen (gxcepl
for'a "SLEEPING ™ message) durmg long periods of nonuse, Afler
approximately 10 minutes without any activity on the keyboard or
information coming from the encoders. MILLVISION will go into its
“sleep’’ mode As soon 25 any key pressed, the Screen will return
to the previaus display, The only mode, however, 1hal never ''sleeps’
s the HELP mode.

Setting paramelers

MILLVISION's internal working memory requires certam Information
before # can starl parforming, Axis and encodet labels and
parameters must be programmed befora MILLVISION can go to work,
To s2| paramelers, a password must firs! be enlered (see below]

A password Is required o change axis paramelers and 1o resel
memory. Passord protection 8 a saleguard against accidentally
changing axis parameters {axis labels, error compensation, etc.). The
following page contains the password for this MILLVISION, If desired,
Ihe page can be removed.




MILLVISION™
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Password, B9

MILLVISION.
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MILLVISION comes ftom the lactory with defaull values for the axis M | LL\” S |ON
and encoder paramelers. If encoder requirements match the default
states, it is nol necessary o resel any axis or ancoder parameters default states

-2
AXIS LABELS 8. Y

2A-2

MW
AXIS MOTION LINEAR, ALL AXES
AXIS RESOLUTION 10 MICROMN, ALL AXIS
FTOs AVAILABLE YES, ALL AXES
COUNT DIRECTION POSITIVE, ALL AXES
ERBON COMPENSATION 0 PPM_ALL AXES

ROUND OFF VALUES
DRO MOGES 1 AND 2

0vmm
(DDOST) ALL AXES

NEAR ZERO VALUES
CRO MODES 1 AND 2 a

MULTIPLIER « 1, ALL AXES

Figure 10. MILLVISION Default States,

D T Assigning
labels are then assigned as follows: axis labels
1) Press @ mode kay.

2) Press "SET AXES" menu key.

3) Enter password. ‘889 o

4) Press "LABEL AXES" menu key.

The AXIS LABELS screen represents the input ports, 1A through
3D, on the back of MILLVISION,

i3
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Figure 11. Axis Module Locations.

5} Highlight an Input axis by using the arrow keys. Axes marked
“MIAY are pot avalable with current hardware, bul can be

upgraded with

6) Clear current label using the [ow) key of leave the default axis

labal

7) Assign the desired axis label by pressing X. Y, Z, or W axis key,
If the desired axis label is already displayed on another axis,
it must first be cleared from its present assignment.

Repeal the above process for each input slot that has an encoder

additional axis modules

connected 1o it When all axis labels have been assigned

the Sel Axis Menu by pressing the “"FINISHED' menu key (see

Figure 12).
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Figure 12. Axis Labels Screen,
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After axis labels have been assigned to each ihput slol, it is necessary
lo program specific tacts about the indlvidual encoders associaled
with each axis label (see Figure 13), Program encoder paramaters
as follows:

1) Press the "SET PARAMETERS” menu key (Sel Axes menu
screen)

The SET PARAMETERS menu screen shows an axis and lour
tacts concerning that axis. The four facts are listed in a format
with the currenl value of slatus shown lor each parameter
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Figure 13. Axis Parameters Screen.

2) To change a parameter, highlight the parameter by using the
up or down armow keys. As each parameter IS highlighted,
available choices are displayed.

3) To selacl a new value or stalus, press Ihe menu key 1o the right
of the chosen value. The new parameler value will then be
displayed.

"*Motion type" refers 1o the Type ol motion the encoder is measur-
ing. Two Iypes are available — lingar and angular.

**Resolution” is the size of the increment of pasition that the en-
coder indicales. For linear encoders standard resolutions are as
tollows:

1000 pm 50 pm 2 um T pm
500 ym 20 pm 1 um 05 pm
200 ym 10 ym S pm 02 pym
100 pym 5 pum 2 pm 01 um

Setting
encoder
parameters

Encoder
parameters/
descriptions and
values

MILLVISION
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To salect cne of these values, use the menu keys “"Finer’” and
“Coarser'" unlil the correcl value is shown for “"Res (microns)”. To
accommodate English-ruked linear encoders and linear encoders with
resolutions not listed, direc! keyboard entry can be used to define
the resolution.

Clear the currenl resolution by using the CLEAR key and enter the
seale resolution in microns by using the rumenc kéys on the keypad

Note: All entries (English or Metric ruled encoders) must
be entered in microns {.001 mm). For example, 1o enter a
0005 resolution encoder, multiply .0005"" by 25,400
microng/inch. This translates to a metric resolution 12.7
microns which |s then keyed in as the scale resolution.

Standard resolutions for angular motion in counls per revolution
{cntirev,) are as follows:

36,000,000 1,800,000 72,000 3.800
18.000.000 720,000 36,000 1,800
7,200,000 360,000 18,000 720
3,600,000 180,000 7.200 380

HNote: If keyboard entry is necessary 100 an angular ancoder,
it must be entered in counts per revoiution

YFTO" refers 1o a signal pulse generated when a fiducial (relerence)
mark on a scale is sensad by the scale reading head. This reference
mark can be used to automatically resel the readout display o zero,
Il an ACU-RITE linear enceder has FTO signals, it will be indicated
on the label as “ABSOLUTE ZERO" or "ABSOLUTE ZERO II"". The
FTO parametes 15 a YES or NO selection,

**Count Direction™ refers 10 assigning a positive or negatlve value
1o axis motion  This assignment is the preference of the end-user
or shop, Some shops feel that if the workpiece is maving 1o the lefl
of the 100l it represents a negalive movemant while other shops refer
to this as a positive movement.

To sel the count direction:

1) Press modle kay,

2) Move the axis in question, obiserving the motion polarly (display
becoming more negative indicales a negative count direction,
dizsplay becoming maore positive indicates a positive count
direction),

I this counl direction is in agreement with shop standards, no
change for that axis IS necessary,

If the count direction s opposite from shop standards, proceed
to the following steps:

3) Press the mode key.

4) Press the ''Jump to where SET SYS was left” menu key, This
shaiild return the display to the AXIS PARAMETERS screen.

16



5) Make sure the axis being worked on is indicated at the 1op of
the screen; il nol. press the correct axis key.

6) Use the "down’' armow key to move o the ""Countl Disection”
paramaeler and then press the opposite siatus.

7} Repeat the above procedurs to ensure the axis motion s now
in agreement with shop standards.

With ACU-RITE ABSOLUTE ZERO linear encoders, FTO refarence
marks can be used o easily locale the workpiece zero. The FTO
reference marks are line patterns on ACU-RITE scales which are
placed al regular intervals along the scale. Every time MILLVISION
is turned off, or power is interrupted, all axis position information Is
lost. Tha readout canno! tell if the encoder has moved while the power
Is off. When power is resiored, MILLVISION resets all axes to 0.0
for both the incremental and absolute displays. Theretare, the cur-
rent positions of the axes, relative 1o the mounted workpiecs, are
lost until 1he axes positions are reset. It is very important to find
the same home reference point every time MILLVISION is
powered up.

To find the home reference point proceed as follows:
1) Press the [1a) key.
2) Press the “"SET REF. POINT" menu key.

3) Press the corresponding Bxis key lor the axis the home reference
point (X, Y, Z. W).
Only axes for which parameters were sel indicating they have
FTOs are now listed as available for setting home reference
paints,

4) Move the axis close 1o an FTO mark on the scale and press the
“Ready” menu key.

5) Move slowly through the FTO mark on the scale in the positive
count direction.
The FTO mark will only be sensed if the axis is moving In a
positive count direction, Once the reading head has passed over
an FTO mark on the linear encoder, MILLYISION will indicate
the home reference point has been found.

Finding the
home reference
point (FTO)




Finding the
home reference
point (cont.)

MILLVISION'
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Figure 14. FTO Reterence Point Screen,

Prass the “'Finished'' menu key or press the '"Wrong Relarence
Point”" menu key t select a giffarent point (see Figure 14)

Once the reference painl s acceptable, it s extramely impor.
tani o draw a line on the scale casing at the approximate loca-
tion of the reference point (FTO) Trus will atd n locating the FTO
refarence point quickly each lime there s a need o find the same
home referance poinl. These FTO relerence marks and thair
lunction must be understood by the maching operalor

Fepeal the above procedure tor 2ach axis requiring a home
reference point

Figure 15. FTO Marker on Linear Encoder.
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All machine 1o0ls, new Or old, contan some erfor in the accutacy
of indicated motion when compared (o 2 standard which s known
io be true. MILLVISION helps compansate for this form of arror

To properly program for error compensation, please read this
entire section.

Machine error s caused by al least one of the following machine
tool deficiencies:

A, The it between mating surfaces is lpose, because ol either
manufactuting tolerances, subsequent wear, or improper gib
adjustment.

B. The ways are not scraped straight or are not aligned perfectly
at assembily,

C. Driving and cutting forces cause deflectons {since no material
Is completely rigid).

D. Temperature gradients can distort machine geometry.

E. Abbe’ error - daflections in [he machine tool structure, caused
by gravity, particularty when a heavy workpiece is placed on a
machine with overhanging table or ways (see Figure 16).

Figure 16. Exaggerated Abbe' Error Curve of Table Travel
on a Miil.

Emors caused by C and D {above), mus! be compensated by using
correct machining practices and maintaming the machine in a

temperaturs-stable environment

Machine Inaccuracies caused by A, B and E [above), can be
significantly compansated for by programming MILLVISION's error
compensation. Since machine loal error is a constant error, it can
be measured and graphed. Efror compensation values can then be
programmed into MILLVISION.

MILLVISION vs
machine geometry

error

MILLVISION
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Single and Error Analysis (Example 1)

Error Analysis (Example 1) - Incremental moves were made along
mu"iple intEWﬂl . the entire length of an axis. For each move, the readout display was
error COI‘I‘IPEI’ISEUOH compared with the dislance moved by using certified gage blocks

or by using a laser interferometer. Both the actual traved and the traved

displayed on the readout were recorded. Tha readout measurements
were then subliracled from the actual measurements o represent
the error values.

The error values were plotted against the distance traveled. A line
was drawn representing the "besi-fitting™ straight fine among the
plotted points (the line should pass through the 0, 0 point). From the
chart and plot (Figures 17a & 170). it can be seen that error is in-
creasing al a near constant rate as we move along the axis. This
is an example of single interval arror compensation.

|

Distance Measurement Difference 0TS -
Measured by Displayed on Between ozed  Bs
Standard Readout Measurements ’
0.000 0,000 1] 015 / A
3.0000 3.000 o e
8.0000 5.0995 0005 i B 5 |
9.0000 5.9995 0005 0005 / . A ] Ay
12.0000 11.9850 0010 = _,/"/ :,.r-"/ .
L] T Y ¥ L] T L] ] Ll
::m :;9990 x:g I 0 3 & 8 12 15 18 3 M 2 MW
21.0000 20,9985 0015 Apparent
24,0000 239885 0015 efror in Distance traveled In inches
27,0000 26 9985 0015 -0005-inch
30.0000 29,9980 0020 Increments
Figure 17a. Error Analysis Chart (Example 1). Figure 17b. Error Graph (Example 1).
EI'I'DI' Error Analysis (Example 2) (See next page)
= The same procedure was lollowed for a second axis (Figures 18a
compensatlon & 18b). From the plot of this axis, it can be seen that the error does
(cont_) not increasa in the same manner as the first axis. This plot has

several different error rates as indicated by the lines with different
siopes. It is imporant when “best-fittmg ™ straight lines are developed
for these graphs, that they are based on a number of points spread
over a significant interval, not just two or three points close togathar.
If this concept of the ""best-fitling™ siraight line is not used, true er-
ror siopes will not be shown.

Points close together can appear 1o have a large error for the amount
of distance traveled. This is especially true lor scales with relatively
course resolutions. The scale measuremeant between close poinis
can easily be off by one resolution. This apparent error OCCurs
becausa of the digital nature of the scale, | e. the readoul can incre-
ment two units, after moving just slightly more than one full unit.
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Distance Measurement Difterance
Memmured by Displayed on Defwean
Standard Readoul Moasuraments
0 30000 o
1. 0000 ¥ D000 [
200G 1.9998 0002
30000 2 2999 0001 o -
4. D000 39958 bz B it amr=rriete ¥ e O
50000 2,996 0004 b L e - A
£ 0000 5 gogz poar o r--I- i ! )
? 0500 E5500 oG - - |
£.0000 7.9098 0012 - Iy S
50000 82585 0018 11 i
V0.0 B opEz oote = . | |~ :
11.0000 102975 0025 CL *_!_ I i
12.0000 11 9920 00Xy - L
130000 12 9667 Hi e - R -
14,0000 13,9963 7 . o ﬁ :
150000 14 9958 Doas ] T 1T 0 1T T T T T
16,0000 15,9064 o036 R ¢ M mow moW e e -
17.0000 16 SOG4 Nilvets P2y
18.0000 17 2964 0038 i
sl e ]
Figure 18a. Error Analysis Chant (Exampie 2). Figure 18b. Error Graph (Example 2).
Example Requirements . Error
As shown by examples 1 & 2, error compensation can demand dif- &
ferent solutions_ The first axis requires a constant error carrection compensatlnn
lactor of 67 counts per million to correct for the measurement (cont.)

displayed. The second axis requires several different error commec-
tion factors in each ol the different intervals 10 compensate lor the
arrors.

MILLVISION has the capability 10 handle both types of emor com-
pensation. Single intarval (linear) arror compeansation would be re-
quired to add in the constant comrection factor aver the entire length
of the axis for example 1. Multiple inlerval error compensation would

be best for example 2. With MILLVISION, eight intervals of correc-
tion factors can be used for each axis,
Methods for checking and measuring machine error

Step Gage Method (Figure 19a)

1) Set up the step gage on the lable al a height and position that
coincides with that of a typical workpieca,

2) Insert a dial indicator ino the spindle and lower it until the in-
dicator can contact the first reference surface of the gage.

Measuring machine
error

MILLVISION
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Figure 19a. Using Step Gage as a Standard to
Measure Machine Error.

Measuring machine 3 Setthe dial indicator 1o zero.

4) Twn on MILLVISION. In the DRO mode, zero reset all axes:
error (cont') press all axis keys, zero resel key, ABS key.

5) Raise the spindle and carelully move the 1able in & positive count
direction, until the next reference surface is close o tha dial
indicator.

6) Lower the spindie and caretully move the table until the indicator
contacts the gage surface and registers zero.

71 Record the distance moved as measured by the standard and
as measured by the system and displayed on the readout. Then
record the difference between the two measurements (Figures
19b & 19¢)

B) Repeal sleps 5 through 7 for the entire langth of the standard.
Make sure thatl each measurement is taken in the same direction.

MILLVISION

e
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Custance Megsdrement Dilference
Measuted Dy Cisplayeq.on Between ."ﬁ';ﬂ:"
Sianoarg Reaagout bMeasurameants JB005-inch
0.0000 0.0000 o """_"""':“ Distance raveied ininches
1.0000 30000 L l -
& 0000 598435 000s
90000 £.9995 0003
12 D00 11.999¢ {0
15.0000 14,9990 QoL
18.0000 17 9540 0aL0
21 0000 20,9985 0015
24 0000 239985 0ols
27 00040 26,9983 DoLs
30 GO0 29 9941 W20

Figure 18b. Standard and Displayed Measurements.

Simplitied Method (Figure 20a)

1) Mount a calibrated standard as shown in Figure 20a (the stan-
dard should have a recent certificale of accuracy calibration)
Mount the standard at a height at which the work is normally

placed.

2] Locate the Indicator at Point A Zero reset both the X-aws on
MILLVISION and the Indicatos

Figure 20a. Simplified Method for Measuring Machine Error.

3) Lower the knee and move 1he 1able (o point B until the indicator

reads zero. Record the value MILLVISION displays.

Figure 19c. Error Analysis.

‘Measuring machine
error (cont.)

MILLVISION
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Selecting single or
multiple interval
error compensation

Determining error
correction values

MILLVISION

4) Divige the ditference between (he standard and the readout, by
the standard’s designaled length

51 Multiply this result by one million to get an &rmor value in parts
per million (PPM)

Emor= = B
A

= 00080 in.
12 in.

= 0000867
000667 x 1,000,000 = 67 PPM

Figure 20b. Error Anﬁwis (Example 1).

Single interval (inear) ermor compensation can be used on any axis
Muttiple interval error compensation on MILLVISION requires
scales with FTO reference marks. I! the linear encoder does nol
hawe FTO signais, single interval error compensation must be used.

I the error analysis piot has a singée best-fit straight fine on the graph,
single inlerval error compensation is the best choice for that axis
If the error analysis plol has more than one best-fit straight line, then
multiple interval error compensation 15 the best ehoice to help com-
pensate for geomelry ermor

MILLVISION automancally calculates ermor correction values through
the error compansation routine. Thesa carrection values can also be
found manually, using error plots and mathematics. While MILLVI-
SION's automatic routines are much quicker and easier to use, m
some cases, the accuracy oblained is less than what can be obtain-
ed using a manual error analysis.

The following routine s the manual method to find error values for
both single and multiple interval compensation, For single interval,
the mathematics are done once lor each axis being compensated.
For multiple interval compensation, the same mathematical pro-
cedure will have to be done for sach interval being used within an
axis. The mathemalics for both the manual and the awlomatic mathod
involves finding the slope of each compensation interval and
franslating thal value mio parts per million (PPM). This value can
then be used 0 adjust the display o compensate for machine
geomelry error

24
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Te compule |he efror correclion value manually:

1

2]

3}

4)

On the error plof, draw a vertical lme “A1" at one of the first
distanca measurements (Figure 21a)

Draw a honzontal ing “B1", where Al infersects the besi-fi
straight line ({the best-In line represents the average emor)

Draw another vertical line “A2" &l one of the last distance
measurameanis.

The ines chosen for “A1™ and " A2" should be as far apan
as possible for each average ermor line lo achieve best
results,

Draw another horizonal line B2 where A2 infersects the besi-fit
i,

R
0020 By
0015 - / . =
G010 - B8 " ;
lm;-/ . &y :, Ay
£ f‘/.-—". 1//,'
Y 1

L L [N
€ 3 6 9 12 15 @ 31 24 T M

error in Distance traveled in inches
,0005-inch

Increments

Figure 21a. Error Graph (Example 1).

5) Divide the distance traveled (A2 - A1) nto the emor (B2 - B1),
6} Multiply the resull by 1 million to find the required errar correc-

lion factor .

The procedure required to calculate the error correction factors
for multipla intervals is the same, but must be performed for each
interval. Figures 222 and 22b show examples of the chan and
math involved for multiple Interval amor factor computations.

Manual method

MILLVISION
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ERROR

8;-6i

0012 (-1 .0002"

Ay-A,

18" -3"
001

-

0000667 x 1,000,000 = 67 PPM

15"
0000667

Figure 21b. Error Analysis (Example 1).
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" [} L] 5] s [T] M b7 - g LH) L]
o Distance traveled in inches

ERRORA -

=

BM; - BN,

ANy - AN, where N is the intervai #

D3s" — ooz

14" -8 flor interval 2

0023
8" tor mierval 2

0003833  for interval 2

DO03B33 = 1,000,000 = 383 PPM for intarval 2

Figure 22a. Error Graph (Example 2}.

MILLVISION

Figure 22b. Error Analysis {Example 2).
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After error correction factors have been computed by the manual
mathod (above), factors can be entared inio MILLVISION's memary
To enter single interval error compensation factors proceed as
tollows

1) Press the [E] wey.

2) Press the "SET AXES" menu key.

3) Enter the password.

4} Press the "ERROR COMPENSATION" menu key
5] Press the desired axs key X. Y. Zor W

6) Press the "EDIT™ menu kay

7) Press the IQ key lo clear any current value,

8) Use the numeric keys 1o enter the compensation factor (musl
be in Parts per Million)

8) Press the "SAVE CHANGES" menu key.

Repeat for additional axes by pressing the “"SELECT ANOTHER
AXIS" meanu key. Once error compensation factors have been
emered, the axis should ba checked agains! the measurement stan-
dard 1o assure thal error compensation has been entered correclly -
and s working.

A measurement standard such as a laser interferometer or a calibra-
lion bar is necessary lo use MILLVISION's auto error compensation
routine. Sel up the standard and proceed as follows:

1) Press the [3a key.

2) Press the “SET AXES' menu key.

3) Enter the password,

4) Press the “"EAROR COMPENSATION'' menu key.

5) Press the desired axis key.

6) Press the "AUTD ERROR COMP*' menu key.

7] Move the axis to the beginning of the measuremnenl standard.
B) Press the “Move Completed™ menu key.

8) Move the axis to the end of the measurement standard.
10) Press the “Move Complated” menu key.

11) Enter the actual distance ol the standard.

12) Press tne ""END Comp'" menu key.

Repeatl for additional axes by pressing the "SELECT ANOTHER
AXIS" menu key. Once emor compensalion factors have been
enlered, the axis should be checkad against the measurement stan-
dard lo assure that érror compensalion has been entered comectly
any is working.

Setting up single
interval error
compensation
within MILLVISION

Auto error routine
for single interval
compensation

MILLVISION
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Setting up

multiple interval
error compensation
within MILLVISION

Establishing the
home reference
point

MILLVISION™

Establishing & home reference point s the first step in implemant-
wig multiple migrval error compensation. The home reference paint
allows MILLVISION 10 define the same intervals for error compen-
salion every time the unil s lurned on (see below or page 17 for
astablishing a home referance point),

When MILLVISION is urned off, or power is i0s1 due lo 8 power
outage, all axes position information 5 los! and the readoul cannol
tell if the encoder has moved, This lass ol positional memory has
a major stfect on two areas within the unil.

The first area of impacl is posiion mformation regarding the
workpiece already moumted when powes was infermupted. When
power is restored, MILLVISION resets all axes to 0.0 for both the
incremental and absolute digplays. Therefore, the current positions
of the axes, relative 1o the mounted workpiece, are lost unlil the axes
positions are reset. This can be done by using the SET REF, POINT
routing for each axis or by positioning Ihe axes of the machine to
known locations and manually presetling positions.

The other area that is affected by loss of positonal memaory is mult-
ple interval error compensation. Specific segments of the scale.
representing specific segments of travel on the machine, can each
te given arror compensation values. This specilic relationship bet-
wean the scale and actual machine positions requires a home
referenca poirl be found every tima MILLVISION is furned on. The
home reference poin! must be the same point which was delined
prios 10 establishing the intervals for mulliple interval compensation

The point must be relocated 10 re-establish the correct relationship
between the defined intervals in MILLVISION's memory and the ac-
tual position of the machine: To find the home referance point pro-
ceed as follows:

1) Press the 3] key.
2) Press the “SET REF. POINT™ menu key.

3) Press the cormesponding axis key for the axis the home reference
point is 19 be st

4) Move the axis close o an FTO mark on the scale and press the
"Ready” menu key.

5) Slowly move through the FTO mark on tha scale in the positive
counl direcnon.

The FTO mark will only be sensed il the axis is moving in 2
positive count direction. Once the reading head has passed over
an FTO mark on the linear encodar, MILLVISION's screen will
indicate the home reference point has been found.

6] Press the "Finished" menu key or press the “"Wrong Reference
Point" menu key to seleot a different point,

7] Once the relerence point s acceptable, it is extramaly impor-
tant to place a mark on the scale casing al the approximate loca-
tion of the referenca point (FTO), This will aid in locating the sams
FTO reference point quickly each time there is a need to find
the homs referance poinl
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These FTO relerence marks and their purpose must be
undersiood by the machine operalar.

Aepeat tha above procedure for each axis requiring a home
reference poinl.

Once a home reference pont has been establisheo, the individual
inlervals lor muitiple interval ermor compensation can be set. After
intervals have been established along an axis, the corresponding
ermor compensation valuas can then be anfered.

Before entering mulliple interval eror compensation values, it is
necessary 1o define interval boundaries or end points and how they
can be found. The boundaries for intervais are referenced within the
readout as 1 through 8. Each interval’s boundary location is referanc-
ed from the home refarence peint which has been selected for that
axig. The beginning of boundary 1 must ba the most negalive posh-
tion physically possible on the axis. With the beginning of boundary
1 established, all other interval boundary localions are determined
by entering the end points for each interval The and point of sach
mierval is the baginning of the next interval

When using a manual 1echnique 1o determing error values, the in-
lerval end points should correspond 10 the crossing points of the
average ermor lines (best-fit siraight lines). Thesa posilions can be
determined from the graph in relationship 1o the actual distance mov-
ed along the machine bed. The posilions must be emered into the
ermor compensation table within the SET SYS mode, ERROR COM-
PENSATION Menu, of MILLVISION.

The following procedure |s one easy way 10 establish boundaries for
intervals based on the FTO home reference poim posilion. This pro-
cedure résults in the direct comelation between the pasition from gage
blocks and the prosition from the FTO.
1) Press the “SET SYSTEM" menu key
2} Preas the "SET REF. POINT' menu key and find the home
refarence paint (refer 10 page 17 or 28 10 find the home reference
point),
3) Once the reference point is found, press the “FINISHED" menu
key.

4) Press the key,

The axis' incremental regisier now displays position in relation-
ghip o the home reference point (readout position 0.000 being
the home referance point),

5] Move the axis until the incremental display is 0,0000. Press ihe
axis key, (ZERO RESET) kay, and the (ABS) key,

At this point, a chan and graph is se1 up lo determing boundaries
lor efror intarvals

Interval definition
for multiple

interval

compensation

Manual techniques
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MILLVISION'

Example:

n
2)

3)

4)

5)

7

8)

Mowve (he axis to the most negative paint

Zaro resel the incremental display. Axis key, ZERO RESET key,
INCR key,

In & negativa lo posilive direction, move the axis 1 inch accorg-
ing to the measuremen! standard (gage blocks).

Following the charl below, record the distance ol the measure-
ment slandards in the "Gage Step” column {column 2). In the
following example, this column is in increments ol 1 inch.

Record MILLVISION's absolute position In the **Axis Position to
Home Reference Poinl (FTO)" column (column 1) Make sure
that it the posttion is a negative number, to indicate it on the chart.

Racord MILLVISION's incremental pasition in the "Readout Poss-
tion"" column (column 3).

Caolumn 4 is the difference between the ''Gage Step'’ measute-
ment and the “Readoul Position”'. Make sure to Indicate a
negative number

Repeat sieps 3 through 7 for Ihe entire usable length of the axis.

Following the graph (Figure 23b); plo! column 4 (Figure 23a)
measurements (o show error against distance traveled. When all the
points have been plofied, draw in best-fitting - *raight lines based on
a number ol points spread over a significant interval. not just two
or three points close together. Adiacent plotted points, if connected
by a straight line, will not reflac! rue error slopes.

Caolumn 1 Column 2 Column 3 Column 4
Axi Powtion W@ Difterweme Batares
et FielErBnoe Gags Swp LT B Gage Bing Podilkor

Pomd FosBun Foaites et Rinilou) Pukiien |

-5EN0 g -] [}

- 4 FF0 AR ] L] 000
=330 2 D000 a0 g0
B il 0000 29985 oS
= 17510 4 000 3. i
Z3a B D000 48470 g
12510 L i 50588 D0z
EEND T 00 69540 Lo
i ] U] 70500 oarr
4 EID 00000 8994 oo
5290 10 D000 LT o
BEI0 LA 10, 3880 g
7END 13 D000 11 8858 015
BE0 120000 12 s 15
8210 140000 135887 013
jlsdrochle] 1 D000 14 SEEE o5
it Z3nn 1 0000 15,9867 oz
12 3 17 00 16 ubEe g
13z 18 0000 |7 SET 2130
Tamn TR 0000 [LL " 1rg [+ 25 ]
15.EZN0 200000 ISOET] b
16500 21 i 2D 95T D1
17.EZN0 22,0000 F1BETE ovia
{1 %101 27 000 X2 OATY ota
18 2310 ELRCLTE EiBeT o

Figure 23a. Error Analysis Chart.
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Figure 23b. Error Analysis Graph.
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The error correction factors must now be calculated for each inter-
val. Follow the procedure 1o calculate pars per million for each in-
lerval. The second interval in the above example is calcutated below:

ERROR = BMN; - BN N = the interval number
AN; - AN,

0134 - .00225 {or interval 2
12-4.3

= 01115 for interval 2
1.7

.001448 for interval 2
.001448 x 1,000,000 = 1,448 PPM lor interval 2

Figure 23c, Calculating Error Correction Factors.

After pans per milllon have been calculated, they must be entered
into MILLVISION. Foliow the “'Staps for Setting Multiple Imterval Er-
ror Compensalion’ on page 32

Interval definition
for multiple error
compensation
(cont.)

MILLVISION




Automatic multiple
interval error
compensation

Steps for
setting muitiple
interval error
compensation

MILLVISION'

Whan using the aulomalic compensation routine, il is necessary 1o
initially establish the approximate localions lor each interval into
whuch the axis is 10 be divided. These selected intervals (up to sight
intervals tor each axis) can be of any length It is assumed that the
axis has a consistent arror factor within the specifisd area. Normal-
ty. tha area(s) whare the majority of machining is done will be divig-
& mito more intervals than the unusad areas. Approximale locations
are required sg the calibrated standarg can be roughly centered an
gach interval prior 1o being measured  The actual interval baundaries,
as established by the auto emor compensation routine, are establish-
ed lor each interval at one-hall of the distance from the center of
the calibrated standard 12 the center of the calibrated standard as
located and measured, in the adacent interval,

In the auto compensalion routing, a calibrated standard is measured
within each salected interval along the axis. For grealer accuracy,
ihe calibrated standard should be no less than Y of the length of
thal interval. The auto error routing will indicata the distance
measured (moved), and "ask” for the aclual (calibrated) dislance
moved. These numbers are used to calculate the error factor and
boundaries for a particular interval, The standard ks then moved to
the center of the next interval and tha procedura is repeated

To sot multiple interval error compensanion, using either the manuaily
determined values of using the auto compensalion feature, follaw
these steps

1) I the SET SYS mode, press the “SET AXES™ menu key.

2} Entér password.

3] Press the "ERROR COMPENSATION™ menu Key.

4) Select the axis 1o be programmed, by pressing an Axis key,
Note: The axis selected must have had a home reference
point previously established (see page 17 or 28).

To place the interval boundaries and related error correction faciors
{found through the error analysis describad on page 20) directly inlo
lhe table through the EDIT routine. procesd as follows:

ba) Press the "EDIT menu key.
6a) Starting with interval #1, press Ihe |:| kay.

7a} Entar the end point location of ynierval #1 using the numeric
keys. The end point location = referenced from the homa
reference point (FTO). Following example 23b, the end point
location { - 1.2310) is the position on the “Position Relative to
Horne Reference Paint'' line, where the first interval ends (the
dotted line Intersects the FTQO fine)

Ba) Using the arrow keys, move 1o the *'PPM Comp'' column and
enter the desired Pans Per Million value for interval #1

8a) Using the arrow keys, move lhrough 1he table indicating the n-
terval end painis (no end point is necessary tor the last interval)
and the corresponding PPM compensating values. When finish-
&d, press the “"Save Changes’ menu key
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Once an axis has been programmed, il should be checked again

against the meéasuremant standard to assure error compensation has

been entered correctly and is working

10a) Press the "SELECT ANOTHER AXIS™ menu key and repeat
the above steps, it necessary.

To enter boundaries and establish efror factors using Auto Emor Com-
pensation, proceed as follows:

5b) Press the "AUTO ERADOR COMP" menu key

6b) Move lhe axis 1o the beginning of the measurement standard
which must be located and roughly centered in interval #1. Press
the ‘‘Move Completed” menu key when the axs is in position.

B} Move the axis to the end of the measuremant standard and press
the “'Move Completed’” menu key

Bb) Emer the aciual distance traveled (standard value) by using firs!
the@ than the numaric keys

9t) Select "END Auto-Error Comp ™ if thes s the tast intenval, or press
the "'Go 10 NEXT Intarval” menu key to continue. Move the slan.
dard into the next interval and repeal steps 6b through Sb for
interval #2, Continue untl zif intervals have been completad.

After an axis has been programmed, it should be checked against
the measurement standard o assure that error compensation has
been entesed correctly and is working.

Rapeal the above procedure for all required axes.

To edit the values far single interval error compensation, proceed
as follows:

1) From the SET SYS mode, press the "SET AXES" menu key,

2} Enter password.
3) Seiect the "ERROR COMPENSATION" menu key.
4] Select the axis 10 edit

Note! An axis which has had & home reference poinl delined,
will initially display the mulliple inerval error compensation table.
if single interval eror compensation is used for the selected axis,
tmerval #1 will be shown with the note "AXIS END™ for the end
boundary. To adit, use the procedure for multiple inerval emor,
but change the PPM valu= for interval #1 only, or press the
"SINGLE INTERVAL COMP"™ menu key and conlinue with the
edil routine,

5) Pressthe "EDIT™ menu key This will highlight the current error
compensation value,

6) To change the curren! value, press the E} kay 2nd then the

numeric keys 1o enter the correct value. Be sure 10 include the
correet sign (+ or =) for the error compensation value

Editing procedures
for both single and
multiple interval
error compensation
values

MILLVISION




Editing procedures
(cont.)

MILLVISION
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Press the “'Save Changes'' meny key 10 pul the new value mio
This will return the display to the single interval scraen
for the selected axis. Verily the new value,

I other axes require editing, press the "SELECT ANOTHER
AXIS" menu key and repeal sleps 4 through 7, or press the
TAXIS INFORMATION' menu key to relurn to the Axis Informa-
tian screen,

i

N |

’- EEEoE  CORE Gl ] A T
fSragle letersall HF darrn T |
L"—“gataé?

Aarm W LU ]

Bivngie Lmteewsl by
Campenng 1 |5 W al el L one
]

5
MM A |

i : -

(=[]~ MILLVISION ©=|
]

Figure 24. Single interval Error Compensation Screen.
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To edit tha values and/or intervals for axes with Multiple Intarval Er-
ror Compensalion, procesd as follows:

th
2)
3)
4

From the SET S5YS Mode, press the "SET AXES™ menu key.
Enter password

Selecl the “"ERROR COMPENSATION" menu key

Select the axis 10 edit.

NOTE. i just powering up, press the "INTERVAL ERROR
COMP™ menu key. Press the “'Find Reference Point" menu key.
Move the axis near the reference point (FTO) and press
"READY", Move through the referance poinl. When the screen
indicates the raference point has been found, press the “Finish-
ed” menu key.

Press the "EDIT menu key. This will dispiay the Multiple Inter-
val 1able for the selected axs
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Usa the armow keys 10 salect aither tha “interval end point (Axis
Loc)” or the “PPM Comp" valug, The item that can be edited

s highlighted.

To change the current vaiue, press the numeric keys 1o enter
the correct value, Be sure 1o include the correct sign (+ of —)
for both the “interval and point iocation” and the PPl Comp™
value.

When all changes have been made for |he selecied axis, ress
tha “Save Changes'' menu key. This enters the changes into
memory and will return the display to the Error Compensalion
{Multiple Interval) screen for the selected axis. Verify the new
values.

if other axes require editing, press the "SELECT ANOTHER
AXIS™ menu key and repeat steps 5 through 8 or press the "AXIS
INFORMATION' menu key to relurn 10 the Axis Information
Screen.

LVISION
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When powered up, MILLVISION presenis the operator wilh an open-
ing “'welcome’” screen, This screen also includes the version number
and software copyright information. In addition, every time MILLVI-
SION is twmed on, a start-up routine is automatically executed which
checks information within its memary, checks RAM (Random Access
Memary) for successtul battery backup and checks the expansion
slol module configuration lor changes.

I MILLVISION's battery backup has failed, it will perform some in-
ternal housekesping In preparation for functioning. This preparation
defaulis all software parameters to the factory default values (page
13).
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Figure 26. MILLVISION Opening Screen.

The opening screan noles 1o "'Press any key to confinue’’, indicating
that MILLVISION has completed the power-up routines. The next
screen prompl will be gne of the following:

Proceed to DRO - this prompt Indicates that mlemal memory
was successiully backed-up and that MILLVISION is ready to
begirn,

Proceed to SET SYS to establish a home reference point
« this prompt indicates that internal memory was successiuly
backed-up and at least one axis s programmed using a home
reference point that must be found at this ime (2 sxplamed
on page 17)

Proceed 1o SET SYS to verify the system parameters - this
prompl indicales that the internal mamary was successiully
backed-up, but thers has been a change in tha hardware con-
figuration. The SET SYS values should all be checked 1o en-
sure that they are in agreement with the actusl hardware con-
liguration. Page 15 goes through the necessary Steps required
lo chack installed parameters lor axes

MILLVISION'
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The DRO mode
display

Proceed to SET SYS to initialize the System Parameters.
Default settings have been made - this prompt indicates the
internal memory has not been successiully backed-up. All axis
parameters must be re-entered. This procedure is covered on
page 15. This prompt also indicates the unit’s internal battery
may be weakening and requires service. Notify your ACU-RITE
distributor to amrange lor the appropriale secvice procaedures.

The DRO mode screan will be seen most often by the oparator in
day-t0-day machining. The DRO Mode display consists of two major
areas. The upper 75% of the screen |s used to display axis position
information, with the lower 25% ol the screen displaying various
pieces of Information aboul the status of the unit.

It is beneficial lor the operator to become very familiar with the layout
of the DRO mode screen becauss it contains most of the informa-
tion needed for machining,
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Figure 27, DRO Display Information.

The upper 75% of the screen contains the following information:

ITEM A - individual Axis Label
MILLVISION s capabile of displaying up 10 4 axes of mo-
tian. These axes are labeled X, Y, 2. W,

ITEM B - Primary Axis Position, Incremental/Absolute
The axis position displayed in the primary display positon
{larger mumbers) can be either the incremental or absolute.
The relalive positions of the wo pleces of display infor-
malion are as indicated by ltem K. The relative posibon
ol the display (incremental/absolute) can be changed by
prassing the menu key opposile Item K.

MILLVISION
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ITEM C - Secondary Axis Position, Incremental/ Absolute H
The display in this position is efther incremental o absoluts DHO mnde dlSPlﬂy
miarmaton, depending on which is in the prmary posi- (Cont,)
han (see tem B).

ABSOLUTE vs INCREMENTAL

MILLVISION axis information is displayed in two positional formats.
absolute and incremental

Absolule position represents the distance from the current ool posi-

tion to the workpiece zero position. Workpiece zero is usually set
once at tha start of machining a piece and not changed.

Incremental position represents the distance from the current tool
position ta a desired 1ool position (point 1o point). Incremental posi-
tion is relative to values the operator presets into the display. These
preseis can be the amount of movement required 10 go 10 the nexl
desired pomt, or may ba the amount of distance traveled since the
Incramental position was las! reset to zero

ITEM D - Individual Axis Status Display
This area contains information corresponding specitically
1o thal particular axis. It notes if the axis has been frozen,
atc. The different messages will be explained and expanc-
&d upon as they are neadad.

ltems A, B, C, and D are the same for all axes being displayed on
Ihe screen, The number of axes displayed depends on how the umi
is configured in Setting the DRO display mode which 1s covered on
pages 40

The size of the lemars and numbers making up the infarmation for
items A, B. C. and D is controlled by the number of axes bemng
displayed | three or less axes are being displayed, the information
will be in & large size format, If four axes are being displayed, the
information will be in & medium size formal. A typical three-axis and
four-axis example |s shown below
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Figure 28a. Typical 3-Axis Display. Figure 28b. Typical 4-Axis Display.
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DRO mode display
(cont.)

The size ol Ine three-axis display 15 approxmalely 33% larger than
the four-axis display. In both the larger and smaller formats, the
display consists of eight full digits with the decimal points vertically
aligned for &ll axes on the screen. The common decimal pomt posi-
tion is located so the axis with the highest resolution has all of its
gecimal digits displayed to the right of the decimal point. If a numbar
is larger than can be displayed with the common decimal point, the
decimal poinl, for thal axis only, shifts to the right. This will decrease
the axis resolulion, but increases the magnitude of the number thal
can be shown

The lower portion of the DRO mode dispiay contains genaral readout
status information

ITEM E - Current DRO Mode & Current Program Step Number
The DRO mode that is currently selected — DRO moda
1 or DRO mode 2, This area also gives the current pro-
gram step number while a program is being “run™ or
laarned".

ITEM F - Current Measurement Units
This section shows the current unit ol measurement for
the displayed axis of axes. This intormation pertains to
both angular and non-angular axes. INCH or MM will be
displayed for non-angular axes. DMS (degrees, minutes,
seconds) or DEG (degrees) will be displayed for angular
#xes

ITEM G - Current Active Tool Number
This display Indicates the selected or cutrent tool number
and offsel sign. This ool number cormesponds 10 a specific
1ool oftszt in MILLVISION memory. This informaltion is us-
ed 1o compute movemen! compensation factors relalive
to lool geometry. The 100l offsét sign indicates which side
of the point of cut the 100l center is located,

ITEM H - Message Area
This area is used o prompt the operator on how o use
certain DRO features and how 10 remedy certain efmor con-
ditions. Mormally, il will indicale how to select a diffareni
DRO mode. I is also used in conjunction with the TOOL
# key and the STEP # key 10 be discussed on following
pages

ITEM | - Axis Preset Labels
This area displays axis labels (X, Y, Z, or W) if any of the
axes are being presel.

ITEM J - Presel Register Value
This area displays the preset valus for the axes indicated
in tem | or the last presal value used.

ltems | and J conlain the presel information. Il is possible to presal
or zera resel more than one axis at a time. The presst valug can
have up 1o eight diglts and a decimal poim

ITEM K - DRO Menu Key

MILLVISION
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ITEM L - DRO Menu Key

llems K and L are (he two meny keys available in the DRO mode
Their labeis change depending on the special DRO lunction currently
active

MILLVISION supplies two user-defined display modes: DRO display

moade 1 and DRO display moda 2 With two modes, the operator can The DRO mode
design two differenl display formats for machining. The operator

chooses informalion 1o be displayed and eliminates information that

is not needed. Each display mode is configured separately and can

have different resolutions, near zero points, couplings, and number

ol axes.

The current DRO display mode is noted on the screan in the DRO
status area (Figure 27, Item E). To change the mode, press the DRO
key, This key toggles between the two DRO modes.

Mote: It an axis is not being displayed, incoming inlormation from
fthe encoder is still processed and maintained intemally. There
5 no loss of position information.

By setting different display resolutions lor mode 1 and mode 2, the

operaior can wark in one display mode using a coarse resolution for

rough cutting and the other display mode using a finer resolution

for finish machining

The near zero featurs givesa the oparator a visible indication of ap-

proaching zero. When the encoder moves into the programmed near Ne?r Z€ero display
zero region, the axis label Nlashes until the incremental display  iNAicator

reaches rerg, moves through zéro, or thé encoder leaves the near

zero region. The near zero feature is reactivated and reset whan the

incremental display value is outside of the near zero “"boundary”

The near zero region is vafid for approaches made from either direc-

tion. The near zero warming i1s set while canfiguring the DRO display

modes as explained below

The DRO display modes are configured in the DRO mode and SET i
SYS mode with the special function keys and the menu keys. The SEtt"ng the DRO
areas that must be configured are the axes 1o be displayed, display display modes
resolutions, and near zero points.

To set the DRO display mode configuration proceed as foliows
1) Press the[3a|mode key

2) Press the "SET DRO DISPLAY™ menu key.

3) Press the display moda 1o be set (either mode 1 or mode 2},

4) Select the axes W be displayed in the order they are 1o be
displayed on the screen, Use the arrow keys 1o move the
highlighting bar to the desired screen position below ™Axes
Displayed-"

Press the E-:| key to remove any axis currently in thal position.
Press the desmed axis key for the screen posilion highlighted.

MILIVISION




Multiple scale
coupling

B} Press the ''Display Format" menu key (o access the Round Off
Valpes (display resolution values) and tha Near Zero Valyes
1able

8) Tosetthe Round O Values, use Ihe arrow keys Lo highiight the
axes desired and then use the "'Finer” or " Coarser” menu key
1o salact the value. The values are “mm" and “decimal degrees”
or “inches'" and “'decimal degrees’'. Units are indicated & the
top of the screen and can be changed by pressing the INCH/MM
key. The displayed resolution should never ba sel finer than the
encoder resolution.
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Figure 29. Setting DRO Display Modes.

7) Toset the Near Zero Values, use the arrow keys 10 highlight the
axis desired. Press the E! key \o erase any clment value

and the numeric keys lo enter the beginning of the near-zefo
boundary desired.

Multiple Scale Coupling (MSC) allows the capabiiity of mathematically
combining the signals from two parallel linear encoders. The two en-
coder signals are eleclronically added, subtracted, or averaged o
display one resultant motion, reiative to the workpiece

MILLVISION has three ways of performing Mulliple Scale Coupling
between axes. Coupling can be done using the Sel System mode,
the DRO mode, andfor the PROG mode.

Coupling established in the SET SYS mode (SET DRO DISPLAYS
routing) can be displayed in any position of the DRO display. This
method ot MSC remains in existence until changed in the SET DRO
DISPLAYS routing, The coupling can be added, subtracted, or

averaged.

MILLVISION




To establish multiple seale couplings in the SET DRO DISPLAYS
routline, proceed as follows:

MNote: The following routing can ba programmead while setting
the DRO DISPLAYS modes, slep 4 on page 40

1) From tha SET SYS moge, press the “SET DRO DISPLAYS™
menu kay.

2) Select the DRO display mode (1 or 2) in which coupling is to be
displayed.

3} Use the arrow keys to highlight the axis posilion selected to
display coupling. Press the [oe] key.
4) Press the @ key.

5) Use the axis keys 1o select the first axis 1o be coupled

6) Select the coupling function (ADD, SUBTRACT, AVERAGE). by
pressing the corresponding menu key (Figure 30).

hm:u T Fe#n Boaplogma | Sx8 u.-‘ﬂ
BTy

Faay Tone syges i
Erele -3t o v ]
| [EUI"'IF_l
Waw YHam g row bhgs ¥ sl P
Bigsligsl & gona¥ e

Fodas o= asid Brg v T
Boin foepie way 7o jet

ws Majw T bes Dbl wgsd
Vae Ve CLERF bmy t3 IIiT,"I:;
Famoed B0 w1l T owwnl

- —
[~ MILLVISION

M A

=

-
L N — e — s ————

N

Figure 30. Multiple Scale Coupling (MSC).

7] Press the second axis key (fo be coupled with the first).
Repeat staps 3 through 7 for eny other couplings required

MILLVISION

SET SYS
coupling
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Immediate mode
coupling

Comparing SET SYS

and immediate
mode coupling

MILLVISION®

Immediate coupling is established with the AXIS CPLE key whiie
in the DRO and PROG Modes. An advantage of this method is
that coupling can be established and discontinued easily within
the DRO and PROG modes. Immediate mode coupling remains
visible only for the present DRO or PROG Mode. The coupling
is erased if the display is changed to another mode (including
ancther DRO mode). The coupling is nol erased when the HELP
mode s accessed.

Immediate multiple scale couplings include the loliowing limitations:
1. Only two sxes may be coupled together,

2. The coupling must be aither addition or sublraction

3. Only one immediate mode coupling can be operational at a time

An immediate mode coupling is displayed in the last axis position
in the DRO and PROG Mode screens. |f there are four axes being
displayed, the coupling will override the fourth axis. The fourth axis
remans active and will reappear when the coupling is removed.

To establish immediate mode couplings, using the AXIS CPLE key,

proceed as follows:

1) From the DRO mode. or PROG RUN/LEARN, press the |51
kary e

2] Use the axis keys 1o select the lirst axis 1o be coupled.

3) Using the menu keys (ADD, SUBTRACT), select the coupling
funetion, '

4) Selec! the second axis 1o be coupled.

The immediate mode coupling can be erased at any time by chang-
ing the DRO display mode. leaving the DRO mode, ar by pressing
tha AXIS CPLE key. When the coupling is erased, the dispiay con-
figuration (as it appeared priof to the coupling) will return. White pro-
gramming immediate coupling, the sequence can be aborled by
pressing the AXIS CPLE key.

With either method of MSC. a coupling cannot be identified as a uni-
que axis for presetting, edge finding or zero resetling. Presels,
howaver, mada on an axis which is included in the coupling will af-
lect the coupling position

Mear zerg indication capabilities remain active while axes are coupl-
ed. The near zero boundary for a coupled axes display, established
n the SET DRO DISPLAYS routine, is sel as part ol that routine
The near zero bouridary lor immediate mode couplings is s2t 1o zero
[notl activa),

The dispiay resolution for permanent couplings is set in the SET DRD
DISPLAY routine. The display resolution for immediate mode coupl-
ings is defined as the coarsest resolution of the axes being coupled
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Display muinipliers are used 1o scale a part from an existing draw- Di5p|ay mu'tiplie rs

ing. Individual axis mulliphers are used tor machining molds ar pai-
lerns requiring expansion and contraction factors

To set display multipliers proceed as follows:

1} From the SET SYS mode, press the "SET DRO DISPLAYS"
menu kay.

2} Select the "Mulipliers™ menu key
3} Highilight the desired axis with the armow keys.

4} Erase the existing value with [EI kay,
5) Enter the new valua with the numeric keys

All displayed axes MUST have a multiplier. During normal
machining, the multiplier will be **1"". No axis should have a value
of 0.

Mulnplers are in attect tor DRO display modes 1 and 2, but the PROG
mode requires multipliers be entered as part of the program (see
page 59)

MILLVISION was developed with a specific machiming principle: — Mach ini ng
always machining lo zero. By machining fo zero, the operalor does

not have to remamber a long number &t which o stop the cut. When tD Zero
MILLVISION's incremantal display reads zero, the movement has

bean completed.

MILLVISION makes machining to zerc possible by presetting the axis
displays. There are four different types of axis presefting. Absolute,
Incremental, Reference. and Zero Reset.

Absolute presetting changes the absolute display 1o the entered value Absolute
and zeros the incremental display. Absolute preselling specifies the .
distance from the current lool position o workpiece zero. In stan- PfESEtﬂng
dard machining, most operations are performed relative lo workpiece

zaro. Therefore, if it is changed end not indicated on the work print,

it could creale confusion lor the operalor,

increnmeral prestting I weed to adoms s Sdtamaniees Moo |ngremental
ren ion 10 a desir position. Incr >
is typically used in point-lo-point machining, presett"’lg

LLVISION'
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Reference
presetting

Zero resetting

Axis presetting
procedures

Reterence presetting sets the incremental display 1o the distance re-
quired 1o get 10 a position relative 1o the workplece zero, rather than
fraom the curent position. Reforence presetting aulomatically sub-
tracts (he desired position fram the current tool position. Example:
Assume the too! position in the X-axis is localed 6 inches in the
positive direction from workpiece zero, and the operator wants to
move il 50 that it is positive 8 inches from workplece zero. The
operator would enter X (the axis key), 8 (the preset value) and REF.
initially, the X-axis incremental display would read " -2 inches"',
Henca, the ¥-axis 1able slide, must be moved in the positive direc-
tion to gel lo zero. When the move has been made, the incremental
display lor the X-axis will read “'zero" -and the absolute display will
show ' + 8 inches''. When a REF preset is entered, the value of
the incremental axis is changed to show the distance needed
to achieve the reference preset posltion (the absolute axis is
unaftected).

The ZERQ RESET key is a special key used with various prasstling
functions. It is only used to prése! the value of 2em in the display.
Zem Rasal is always used wilh eithes the absolute or the incremen-
1al preset tunction.

Zerm Reaset, when used with the incremental function, zeros the in-
cremental display, bu! does not alfect the shsolute display.

Zero Reset, when used with the absolute funclion, zeros both the
incremental and absolute displays at the sams tima. Zero Resatling
the absalute display Is normally done only ence on any workplece
because it moves the position of workplece zero.

Presatiing is a three step opération: an axis selection, presetling a
yalye, and presstling a tunction. Any of the following keystroke se-
quences can be used fo preset an axis [or axes)

1) AXIS SELECTION, PRESET VALUE, PRESET FUNCTION
2) PRESET VALUE, AXIS SELECTION, PRESET FUNCTION
3) PRESET VALUE, PRESET FUNCTION, AXIS SELECTION
4) PRESET FUNCTION, PRESET VALUE, AXIS SELECTION

I axis selection 1s spacifiad first in the sequence, the axis labal will
appear in the axis press| area. I, however, the presst function is
specified first, ts name (REF, ABS, INCR) will appear in the axis
presel area.

Tha preset value consists of up to eight digits (fen spaces including
Ihe decimal point and sign) and may be entered with a maximum
of six decimal places. No more than one zerp preceding the decimal
point may be used. The degree of accuracy of the pressel value (as
indicated by the number of digits 1o the right of the decimal point)
cannot be greater than the programmed resolution entered into the
SET SY5S mode, SET PARAMETERS 1able at time ol instaliation, 1f
a greater precision value is entered, it will be rounded off 10 match
the linear encoder or display resolution. Rounding off will be deter-
mimed and made lor each axis when using mulliple presets,

MILLVISION
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Only one preset value and presat function can be used lor any one
preset operalion, bul mora than ane axis can be selected, Each axs
selecied lor a particular preselting function has its label displayed
in the axis preset area Multiple axis presets can be done while us-
ing sequences 1 and 2 (See axis preselling procedures on page 45),
when the axis selection 15 not the 123t lem n the sequence. The
CLEAR key.can be usad 10 remove the entire conténis of the presat
register.

When a number is entered info the preset regster, it remains there
until another number is entered or it is cleared by the CLEAR key,
Thiz means that the lasi preset value may he reused (for example,
several holes localed an equal distance apan) in subsequent preset
oparations withoul having o re-enter the value.

An angular preset can be made in DEG {degrees) or DMS (degrees,
minutes, seconds), If a single decimal point is used, it is assumed
10 be DEG {degrees); this is the standard input methad, I the DRO
moade is in DMS units, a DMS preset can be made using multiple
decimal points

Example: 123.42.18 = 123° 42" 18"
If only one decimal point is used It is assumed to be DEG input.
Example: 123.42 = 123* 25 12"

The FREEZE function is used only n conjunction with absolute

presstting and zero resetting. The "FREEZE™ menu key becomes The FHEEZE
available whenever a preset operation is started. This featura par- feature
mils the operator 1o select one of more axes and “freeze” the cur-

rant display values, This is especially useful if the operator wants

to write down the current values on the display without the risk of

changing them by bumping the table. it is also useful if the operator

wants 10 move the lable out of the way 10 measure a cul and com-

pare it with the displayed value. When the freeze function is active,

it will maintain the trozen axes’ displays on the screen even if the

anes are moved, If the axes are moved, the information is not lost;

it is recorded and Ihe display is updated once the freeze has been

“thawed™", “cancelled", or a presel has been completed. When a

display has been “frozen”, the "THAW" menu key will cancel the

operation, Incremental and referance presels can also be made 10

frozen axos, but their net affect 15 as il it hadn't been frozen

An example of the FREEZE feature with the absoluté preset lunc-
tion is when an operator takes a trial cut and wants to sel the X ab-
solute display to establish the initial cimension. Before moving the
tool away from the part, the operator would press the X-axis key,
then the “FREEZE"" menu key. The X-axis would freeze its display,
thereby allowing the operator to pull the tool back without losing the
cutling position, Mext, the operator would measure the part, enter
the dimension as a preset value, and press the ABS function key
The displayed position at which the “FREEZE" menu key was press-
ed. would be replaced by the enlered presel dimension and the
dispiay would become “unfrozen”. The loal would no longer be al
the culling position, but the cwrrent 100l position would be displayed,
considering the new location of workpiecs zero just entered

MILLVISION®
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The MIDPOINT
feature
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The MIDPOINT leature provides the operator with the means to deler-
mine the midpoint or canter of a particular part. In simpie terms, it
presets the selecled axis 1o one hall of its current displayed value,
A manual edge hinder, lealer gage, or skim cutting operation can be
used 1o accomplish this. The readoul does not require an alecironic
edge finder lor this featura

The MIDPOINT feature may be used to perform two forms of center
presefling; incremental and absolute. In the case of incremental mid-
points, only the incremental display is aflected. With any absolute
preset, however, the absolute midpoint presat will alfect both the in.
cremental and absolute dispiays. In either case, the affected displays
will read zero after successiul completion of the MIDPOINT opera-
tion when the ool 5 placed at the cenler,

To find the midpoint of Iwo locations proceed as follows:

1) Move to the first paint on the midpoint line.

2) Press the desired axis key.

3) Prass the [ key.

4) Press either e [uar| or [E] key, This will zero the display at

thas first poimt 50 & net distance 1o the next point is available iater
1o the readoul.

Move o the second point on the midpoint line.

Press the desired axis key

Press tha "'MIDPOINT" menu key,

Press elther the B ar @ key for the MIDPOINT funcrion.

Tha MIDPOINT function will preset the readout with one halt of
the current axes display, The previous Zero Reset Is very im-
partant because the midpoint or center is now one hall of the
current display.

The MIDPOINT function may be performed for more than one axis
at a nme, just as any presst may.

NOTE: This function is a simple one half preset of the current in-
cremenial and absolute displays; the Zero Beset is necessary only
for finding the midpoinl. Several different combinations of presetting,
resetting and “midpointing” may be used to satisly the application
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For machinery opaerations using various toals, il Is helplul 1o have

& means of relerancing 100l cutting edges 1o a commaon tool point, TDDI ﬂﬁSEtS
or lo each other, for gach axis This eierencing process. called oo

offsets, can be used 1o update the unit lor a tool change. Updaling

maintaing the lrus position of the culting surlace in relation 1o the

workpiece

The SET TOOL mode provides a quick and easy means 10 COmMpan-
sate for the ditference in dimensions of the loois to be used during
a particular machining operation Storing tool offsets in MILLVISION
irees the operator from manually presafting a compansation value
tor the sefected tool. Tool offsets are nof cumulative — the effects
of tool offsats are always removed before belng replaced by those
of a new tool.

Tool offset values are sat in the SET TOOL mode. To anter tool off-
sels procead as follows:

1) Praastnakw

2} Use the “Edit Tool Offsels” menu key.
3} Usa the arrow Keys to select the tool number and dimension

(diameler and length). To jump to a ool nmﬂbarmﬂm@
key. There are 99 differant ool numbers available.

NOTE: Tool #0 is a default tool and aiways has dimensions of
zero. It cannot be assigned looi dimensions. There mus! always
be an ective tool. However, the effects of tool offsetting can be remov-
ed by sslecting tool #0.

4) Use the numeric keys 10 enter the diameter and length (Figure

31)
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Figure 31, Setting Tool Offseis.
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Aiter lools hava been assigned otiset values inthe SET TOOL mooe,
they can be saelected from the DRO display mode To select a tool
in the DRO mode, proceed as follows:

i) Press the @ka',r.
2] Select the ool by purmgkﬂ'yr&ndl'heﬂﬂnler the desired
ool number by using the numaric keys, Valid ool numbers are

0 through 93. As the tool number is entered. Il will appear as
the current 1oal # in the Tool § status area.

4y Use the down arrow key 10 move to the X-axis offsel sign (the
highlighted area will aulomatically move in about 5 seconds If
YOou do not use the cursor arrow kKey).

The ofisel sign indicates which side of the point of cul the (ool
cenler is located. Therefore, the lollowng question musi be
ansered to determine the offset sign: When machining af each
point, is the center of the fool in the n the + or — direction or
cantered, In relation to the edge of the cut which is being machin-
ed? See Figure 32.

Tarw warkped Jen

1 =mave « il mgve

Figure 32. End Mill With Tool Offset Signs
Relating to Workpiece Zero

4) Pressthe +/— key 1o toggle this sign 10 plus. minus or centered.
The tool center can be at the point of cut [ =1), or the 100| cantar
can be 10 the left or right of the workpiece (— or +). The plus
of minus sign is based n the count direction of each axis, detel-
mined in the SET 5YS, ancoder paramelers.

5} Usa the right arrow key 1o move lo the Y-axis offset sign and
repeat step 3 (Figure 33),

MILLVISION
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Figure 33. Tool Offset Signs.

6) Press tha ""tool done'’ menu key when fimshed, Al this point,
MILLVISION will automatically adjust the DRO display 1o com-
pensala for the 100l offset values

The tool adjust leaturs gives the operaior 8n €asy way 1o compen- H
sale for (ool wear or resharpaning. TOOI ﬂd]USt

To adjust lor o0l wesr or resharpening proceed as lollows
1} Press the @ key

2) Prass the "Tool Adjust” menu key

3) Enter the tool number 1o be adjusted.

4) Use the down amow key 1o move the highlight bar 10 the "Ad-
justment’" field.

5) Enter the adjustment value and press the “'Make Adjustment”
menu key Only the tem, diameter, ot length, which |s
highlighted, 1s aifected by the "Make Adjustment” menu key.
MILLVISION automatically calculates the new offset values.

MILLVISION's edge find lunction can be used with a manual edge
finder or an slectronic edge findar, ACU-RITE offers qualily electronic Edge ﬂnder inpl“.
edge finder probes. Cantact your ACU-RITE distributor for more in-

formation on edge finders and the full line of ACU-RITE products.

It an electronic edge finder is used, MILLVISION must be equipped

with the option module, part number 387800-4060.

MILLVISION
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MILLVISION's edge find lunction provides the lolowing capabilities:

1} Standard Edge Find Function

2} Workpiece Positioning
3) Two Point Caleulations

Please read the following notes pertaining to all three of the edge
find functions.

The edge lind lunctions only work lor one axis at a fime, All other
axes maintain normal counting functions and are unaffected by
the edge lind operation.

All adge find functions use the ball radius and the length of the
edge finder as “tool ofsets™. It is very important, therefore, to
enter this informalion in the SET TOOL mode (see page 51).

The selection of a function, not related 1o the edge lind function,
will cancel the edge find operation. The “"CANCEL" menu key
also cancels the edge find operalion

The edge find operation can be aboned a any time by pressing
the EDGE FIND key

The X and Y tool offset slgns are automatically updated ac-
cording to the direction the edge finder was moving when
the touch occured, The offset signs can be edited at any time
during the edge find operation. If the “'Manual Touch™
method is used, the otfset signs musi! be selected manually.
By manually entering the offsets, the position displayed is
at the edge of the ball (not the center).

i All edge find lunctions use the ball radius and the length of the edge
Entenng Ed e finder as "tool offsets’’. This information must be entered in the SET
finder offsets TOOL mode

To enmter edge finder offsels, proceed as follows:
1) Press the @ key.

2! Press the “Edit Edge Finder Offsets’ menu key.

3) Enter the ball diameter. This value can be sither inches or
miliimetars, and can be changed instantly by pressing the
INGH/MM key.

4) Press the down arrow key and enter the length of the edge finder
The length is measured from the end of the ball.

5) Press the DRO key to return to the DARC mode

i The siandard edge find lunction freezes the absolute display when
Stanqﬂrd edge fll'ld the edge finder touches the workpiecs. The display is the actual edge
functlﬂn tnuch position (the edge linder ball radius is taken Into considers-
tion). The incremental display is zeroed at the edge find touch, but
will continue o count showing haw far the edge lindes conlinues 1o

move

MILLVISION
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Fallow the sieps below [0 use the standarg adge lind lunction while
In the DRD moge

1 Press thﬂE:]Iwr
£} Press Ihe desired axis key.

3) Touch the edge flinder to the desired point. The absolute display
freezes. while the incremental display freezes al the edge find
touch and continues 1o count showing how far the edge inder
conlinues to mova.

Unce the axis is thawed, the edge find operation 15 compiete and
the display returns to normal DRO operalion

Tne workpiecs positioning operation has two lunctions, locate edge
dimension and zero reset on edge. The locate edge lunction freezes
the edge find axis when the edge finder touches the workpiece. The
zero edge funclion zero resets the edge find axis when the edge
finder touches the workpiece. The zerc edge function is an easy way
fo set the edge of the parl as workpiecs 2aer.

To use ihe locate edge dimension lunction. proceed as fallows:
1) Press :ne@key

2} Press the desired axis key.

3} Press the “"Work. Position'" menu key.
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Figure 34. Screen lllustration.

4) Press the “"LOCATE EDGE" menu key

5) Touch the edge finder 10 the desired point. If using an electronic
edge finder. the edge find axis absolute display will automatically
freeze. I using a manual edge finder. press the “"MANUAL
TOUCH" manu key to freeze the absolute display. The incremen-
1al display 15 zeroed at the edge find touch. but will continue 10
count showing how far the edge finder continues 1o move.

MILLVISION

Workpiece
positioning
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&) Verty the poinl by pressing the “VERIFY POINT" menu koy.
Il the wrong point was tauched, press the “TRY AGAIN" meny
key and touch the part agam

NOTE: When the edge find operation is finished, the edge finder
remains the current tool number. If the edge finder is replaced
with another tool, be sure to enter the correct ool number and
offsets.

To use the zero edge lunclion, proceed as lollows:
1) Press the)ny |key.

2] Press the desired axis key.

3) Press the "“Work. Position” menu key,

4) Press the “ZERO EDGE" menu key,

51 Touch the edge finder to the desired paint. It using an electronic
edge linder, the edge find axis absociute display will automatically
zero resetl. H using a manual edge finder, press the “"MANUAL
TOUCH" menu key 10 rero reset the absolute display. The In-
cremental display is zeroed at the edge find touch, but will con-
tinuee 1o count showing how far the edge finder continues 10 move,
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Figure 35. Screen lllustration.

6) Verify the point by pressing the "VERIFY POINT" menu key.
if the wrong point was touched, press the “"TRY AGAIN™ menu
key and touch the pan again.

NOTE: When the edge find operation is finished, the edge linder
remains the current lool number. Il the edge finder is replaced
with another tool, be sure to enter the correct tool number and

offsets.

MILLVISION'
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The wo point calculalion funclion allows the operator o measure
the distance and conter betwean wo consecutive edge findings.

Follow the steps below 1o use the Two poinlcalculation funclion while
in the DRO mode:

1
2)
3)
4)

5)

Press thelt* lkey
Frass the desired axis key
Press the “Two Pnt. CGale'' menu key

Touch the edge finder to the first point on the workplece. Il us-
ing a manual edge finder, press the '"MANUAL TOUCH" menu
key. The shsolute display is lrozen, displaying the touched posi-
tion. The incremental display is reroed a! the edge find point,
but continues 1o count showing how far the edge finder continues
to mova._ Press the "VERIFY POINT" menu key to confirm the
point {or press the "THY AGAIN' menu key and touch the first
point again). When the first point is verified, the absolule display
i5 thawad.

Touch the second point on the workpiece, Il using a manual edge
finder, press tha “MANUAL TOUCH" menu key. The axis display
is mow frozen. Confirm the poinl by pressing the "VERIFY
PDINT™™ menu key (or press the "TRY AGAIN™ menu key and
touch the second point again). When the second point is verified,
the absoiule display is thawed

The DRO message area now displays the distance and center
point betwaean the two points.
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Flgure 36. Screen lllustration.
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The calculator
mode

6) Pressthe "LOCATE CENTER" or "ZERO CENTER' menu kay,

It “LOCATE CENTER" Is selected, s relérence presel of the
center value is performed. This allows the operalor 10 locate the
cenjar position by moving the axis until the incremental display
raads rero.

i “ZERO CENTER'is selacted, the workpiece zero position is
sel 10 the center position.

NOTE: When the edge find operation is finished, the edge
finder remains the current tool number, If the edge finder
is replaced with another tool, be sure to enter the carrect
tool number and offsets.

MILLVISION's built-in calculator provides the capabiiilies of an eight
digit, four-function calculator, MILLVISION also features the abiiity
to automatically caiculate taper angles and rpm. An operalor does
not nead to leave the machine 1o calculate simple math operations.
The calculator mode can be accessed from any MILLVISION mode
by pressing the CALC key. Numbers entered in a calculation may
be entered with the numeric keys or copled from the current value
in the DRO preset register in the general readout status area (In the
DRO display).

Keys used in the calculator mode are as follows:

(Mumeric keys) The numeric keys are used o enter numbers
in manually.

(+7/- kay) The plusfminus key (oggies the value sign from
+ 10 =

{decimal pt key) The decimal point key can be used whan entor-
{CLEAR key) The clear key is used 10 efase a curment
number. Press twica to erase the entire calcula-
tion (preset remains unchanged).
While in the main calculator mode, all othar MILLVISION front panel
keys (except menu keys) cannol be engaged.

There are two manus controlied by the manu keys. The far right menu
keys contain the arithmelic lunction keys and “equals” sign. To log-
gle 1o the second sel of menu keys, press the top menu key. The
arraw on top of the screen will extend and highlight the three func-
tion menu keys. These menu keys are used lo access the DRO
display prese! register,

PRESET  Copies the value displayed as the operation result 10
STORE the presel. The old presel value Is overwriiien,

PRESET Copies the prese! value o one of the number enlry
RECALL fiaids.

ADD TO Adds the value displayed as the operation result to the
PRESET preset.

MILLVISION




A leature within the calculator mode s the ability to automatically Ta er Elﬂ"l
calcllale the taper angle of piece by touching it in two places with p c atﬂr
@ cutting tool or dial Indicator. Very few keys are needad 10 use this

mode because most of the operalion 15 automalic

The “Taper Calc' mode s imitiated by pressing the CALC key while
in Ine standard calculator mode.

To calculale taper angles:

1} Press the "SELECT AXES" menu key. The current axis iabels
will disappear from the display and two new axes are available
for labeiing.

Ths step can be omitted if the default axes X and Y satisty
the needs of the operator.

2) With the cutting toal or dial indicator {zeroed), touch one point
of the taper and prass the "RECORD FIRST POINT™ menu key.
MILLVISION will record this paint of the 1aper. as tha initial point
of the Laper.

3) Move the cutting tool or dial mdicator (zero al second pont) to
a second point on the taper and press the '"RECORD SECOND
POINT" menu key. MILLVISION will now calculate the taper
angle.

Four values will appear on the screen as a result of a completed
taper calculation. The upper displayed answer for each axis is
in DMS format, while the lower displayed answer is in decimal
degress.

The range of values for sach axis is between 0 an 90 degrees
of taper. The sum of both will afwayz e 90 degrees. The (wo
values displayed beside each axis represent the angle belween
the tapered edge and the Indicaled axis

4) Another laper may be calculated by pressing the [Gea | key To
el the aper calculator mode press any mode key or press the
E key again 1o enter the APM calculator mode.

Coordinates for a taper calculalion can also be entared manually
To manually enter taper ponts, proceed as follows

1) Press the jouc| key while in the standard calculator mode.
Z) Press the “Emer Taper Points” manu key

3) Enter the “First Point™” measurements using the numearic and
dgecimal point keys. The coordinates may be entefed in inches
or metric (INCH/MM key)

4) Move the highlight bar o enler the “‘Second Point"
measurements

5) Press the “Compute Taper” menu kay

Tapear angles, representing the angle between the lapered surface
and the indicated axis, are calcufated and displayad in (wo lormats
— degrees, minutes seconds and dec:mal degrees

MILLVISION
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RPM calculator

Withan the calculator mode 1s an APM calculator that computes mill
APM requirements. Comedt culting Speeds are important It good tool
hife and efficient machining. Excessive high cutting speeds will cause
overheating and premature cutting edge fallure. Slow cutting speads
meduce productivity and increases manutacturing costs. The RPM
calculator makes i easy for the aparalor (o quickly caloulale the cor-
rect RPM tor maximum productivity.

To uss the RPM calculator proceed as follows:

1) Prmme'auwmmmmwmwm.

Z) Press the Jou| key two mare times to loggle through the tapear
caleulator and access the RPM calculator.

3) Use the numeric keys 1o enter the tool diameter. The diameter
can be pul into the calculator in inches of mm. Change the units

by pressing the E kery.
4] Use the down arrow key o highlight the value for “Surface Speed
in Meters per Minute” {SMM) (Figure 37).
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Figure 37. RPM Calculator Screen.

5) Use the numanc keys 1o enter the Surface Speed. Press the
meniu key to the right lo toggle between Surface Feet per Minute
and Surface Meters par Minute.

Tne surface speed values aré usually selected from slandard
tables which indicate the recommended cutting speed, the stock
material, and the type of cut rough or finish). MILLVISION has

such a tabile m memory To access the table, press the E key
and then the “Surfece Speed Table™ menu key Other tables
are available and can be accessed by pressing the “SELECT
A TABLE™ menu key. When finishad with tha tables, press the

“RESUME" menu key
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NOTE: All tables are based on optimum machining
conditions,

6) To calculate the APM (once the DIA and ''Surface Cutting
Speed’ have been entered) press the “"Calculate RFM™ menu
kay

7}  Press any mode key to exil APM calculator of press the |m| ®ay
lo return to the calgulator,

MILLVISION has a convenieni routing 1o restart all operations, mak-
ing the unit “fresh out of the box" again. The "RESET ALL
MEMORY'" routine within the SET SYS mode will arase
MILLVISION's antire memory and reprogram the factory defaulls
(Figura 10, page 13) for all paramaters

CAUTION
IF “RESET ALL MEMORY"' IS USED, ALL PROGRAMS
AND TOOL OFFSETS ARE LOST.

To RESET ALL MEMORY proceed as follows:
1) Press the | g | key
21 Press the "MISCELLANEOUS™ menu key.

3) Press the "RESET ALL MEMORY" menu key.

4) Enter password,

5) Read the warning and vernfy the inten! 1o reset all memaory.

B) HRead the second flashing warning and again verily the intent 1o
resel all memory,

71 The welcoming screen is displayed and indicates thal all memory
has been erased and lectory defaulls have been reprogrammed.

Bl Altus point, afl homa reference point locations, axes paramelers,
axes labels, error compensation values, 100l offsets, display for-

mats and machining programs will have © be re-entered as
required

Resetting
MILLVISION
memory

MILLVISION
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MILLMISION's program capabdines ofter e abdily 10 machine
repefitive parls easily and eificiently A program displays the nfor.
mation the operalor requires io maching & part without relernng back
1o a print. Ptogram memory can hold 8 programs with a 1otal of 250
sleps.

Programming is comprised ol 3 funclions:

Programming - containg routmes o entér new programs, view
entered programs, edil existing programs, and erase old programs.

Running a Program - Enlered programs are run in the PROG mode.
While running a program, every step involves the operalor machin-
ing o rero

Learning a Program - allows the operalor 10 enter a program by
machining a past. Subsequent parls can then be machined with the
learned program by funning the program {above).

All presais applicable to an operation, conform to the philosophy of
machining 10 zero. With this idea, the machining operation is not com-
plate until the displays read zero, This eliminates the possibility of
ihe machinist getting lost during an oparation — the constan! known
destination 15 always zero.

When crealing a program, each axis is programmed with a multiplier.
This is useful when machining mirror images or aliowing for differ-
ing expansion and contraction factors. All real numbers (positive or
negative), up 10 six digits fo the right of the decimal point, can be
used as a multiplier. It is impanant that the multiplier value Is never
Zer.

Examples:
1) When working from a full size, scaled drawing, a multiplier of
“1" must be used.

2) 'When machining & mirror Image part, a multiphier of * — 1" would
be used.

3) Tomachine a part cne hall the size of the drawing, a multiplier
of “5" is used.

Z/W coupling is a fealure that couples (mathematically combines)
the Z and W axes while running or learning a program. The operator
ng longer needs (o preset each axis 1o make a combined movement.

To set ZW coupling while creating a program, proceed as follows:

1) Press the B key.

2) Move the highlight bar to the desired program {or create a new
program) and press the “EDIT MAMED PROGRAM'' manu key.

3) Move the highlight bar to the “Z/W Coupling:" function, Press
the desired function — "OFF", "Z+W"_ or "Z-W".

To cancel the ZIV coupling, the operator must edit the program and
repaal the steps above. The function must be "OFF".

Programming with
MILLVISION

Program
multipliers

Z/W coupling
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Program step
information

MILLVISION

While using Z/W coupling there are a few things (o note:

While running or learming & program, the Z and W axes will not hava
individual axis displays

A manual MSC can be used in addition 1 the Z'W coupling (see page
43)

While learning a program.

All presets are recorded as the couplings absolute position and
is learmmed as a Z pressl

The near zero value 15 sel 1o zerc, and the display résolution |s
sel to the coarsesl of the Z and W encoder resolutions.

While running a program:

I & press! is made 1o either the Z axis or W axis, It will affect
the coupled display.

The near zero and display resolution values are (aken from the
last Z or W presa! in the program step

Each program step conlaing seven areas of information:

Axis - Each step can be programmed for two axes, each with a
separate presel, function, round off value, and near zero flashing
paint, However, only axes which are lo be machined with the same
tool can be used in the same siep.

Preset - A presel is a machined dimension from the work print (draw-
ing} thal is pregrammed nto memory. When incorporating into a pro-
gram, presets oparate the same as in the 0RO modes 1 and 2 In
a stap, howevar, a presat may rafar to the previous step (l.e. cument
tool position) or 0 any previous step in the prograr.

Funetlon - Function refars to the ABS, INCR, and REF function kays,
These keys represent the type of move the preset value represents,

ABS refers to an absolute preset which moves workpiece zero.
Absclute pressis can ba made In a program, but usually
it is mol advised because of the lass ol the origina
workpesce zerg.

INCA is an incremental move which represents the disiance
from the present kocatien to the next desired point.

REF is a reference move which is the distance from the end
point of the reference step indicated, fo tha next desired
paoint. ! REF function is used_the step # of the referenc-
&d point must be indicated. A reference stap to workpiece
zeto is Indicated as REF D

NOTE: Zero Reset Incremental can be used lo remove
Incremental tolerance build-up on the display. At the
same lime, however, it builds up tolerances on the

part.
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Round Off - The round oft value i the resclution displayed for this
step. The displayed resolution, hawever, should never be finer than
the encoder resolution. A round ofl value is defined lor each axis
in the step

Flashing - Flashing indicates the near zero value. This value sels
the boundaries for the near zero display indicator (see page 40). Each
axis is assigned a value

Auto Step - Auto step links the next step with the current step. This
makes i possible lo display lour axes of molion on (he screen
simultaneously. When aulo step Iz active, the linked second step
overwrites all previous information from the first step, except for dif-
ferem axes and display variables (presel, function, round ot flash;).
It Is impanant that the linked steps use e same tool number. Be
careful that the same axis is nol programmed in both steps, becausa
the second programmed presel will overwrite the first prese!

Tool Number - This is used to reference the ool numbers as pro-
grammed in the Tool Offset Table (see page 48). The tool number
must also indicate and offset sign (.=, —, +). To determine the ofi-
sel sign, the following question must be answered: When machin-
ing al each point, is the center of the tool In the + or — direction,
or centered in relation 1o the edge o the cut which is being
machined?

The default offset sign is =* indicating the 100l is centered. This oft-
sel is used when drilling holes. To change the ofisel sign press the
+/~ Key to oggle between =, - and +.

The step presels are modified by the fool offsats. Make surg olisels
have been programmed in the SET TOOL Mode for the 10ols chosen
in a step,

To enter a program, proceed as follows:

1) From within the PROG mode, press the “CREATE PROGRAM
MAME" menu key

2} Select letters from the screan by moving the highlighted block
with the arrow keys. When a chosen lelter is highlighted, press
the “ENTER LETTER" menu key. A name can aiso contan
numbers (by prassing the numeric keys). Il a character or number
is entered Incorrectly, press the "BACK SPACE™ menu key to
erase Ihe last enlry. A name can have up 10 B characters.

3) When the name is complete. press the 'NAME DONE™ menu
kay.

This will return the display back 10 the program direciory screen.
The new program name should be listed.

Note: the highlighted bar must be on the new program name
to conlinue entering the program.

4) Press the “EDIT MAMED PROGRAM" menu key

5) Enter the desired program mulitpliers (as explained on page 59)
Mutipliers have a delaull value of "1 unless changed

Entering a
program

MILLVISION




Entering a pro-
gram (cont.)

MILLVISION

G} Enter ZW coupling selection. The I and W axes can be com-
bined as Z+ W, 2 —W,_ or OFF (explained on page 59)

7) Press “CRAEATE NEW STEP™ menu kay

This will display the first program step. Chack the program name
and the measurement unitz at tha 10p of the screen. Units can
pe changed by pressing the INCH/MM and the DEG/DMS keys.

8} Indicate the axis using the axis keys.

9) Ener the axéz preset required by using Ihe CLEAR key and then
the numoric, decimal poinl, and sian key.

Mote: for angular encoders, all presets, round off, and
fMlashing values can be entered in either DEG (decimal
degrees) or DMS (degrees, minutes, seconds). To anter the
degree, minute, second values, use a decimal point between
each valype.

10) Press the desired function key (REF, INCR, ABS). This will
automatically move the highlight bar to that Hald

It REF is chosen, Il is necessary 10 enter the step number from
which this move is releranced A reference step 10 workpiece
zero is indicated as REF 0. To enter the reference number press
CLEAR and the new number.

Example: A target point (curremt slep) is measured from &
raferance paint {a previous step). The same step doss not have
to be referenced for all axes. The X-axis may refarence one step
number and the Y.axis may reference a differant step number,

11) Move the highlight bar 10 "Round Of"', Sl |he desired resolu-
tion by pressing the “FINER™ or "COARSER"™ manu key.

The display round off should not be set liner than the aciual
scale resolution, ;

12) Move the highlight bar ta "'Flashing'’ and indicate the near zero
boundary desired lor the first axis

13) Pepeal sleps 8 through 11 lor the second axis in this step.

14) Mave the highlight bar to "“Auto Step" and press the "YES" or
“NO" menu key. if auto step is desired, the current step and
the next step will be displayed at the same time with the second
siep parameters confrolling the screen display,

15) Move the highlight bar to “Tool Number'' and indicate the 1ol
numbar required 1o machine this program step.

16) Move the highlight bar to the right of "' X:"" and indicate the 100l
offset sign. Repeat for Y,
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All other program steps follow the same inpul procedure To con-
tinue with the next step in the program, press the "CREATE NEW
STEP" menu key, This will display A screen representing the intor-
mation reguired In 1he nex) <tep. Note that the information entered
from the las! step remains on the screen. The only area that s
difterent is the "STEP #" al the lop of the screen. This allows the
operator 1o change only the areas which need different values. Note:
""Auto Step”’ will always reset so it will not be carried acciden-

Lally from step to step.

"DELETE STEP" and "PRIOR STEP'® menu keys are aclive whilg
inputting 2 program and can be used lo make changes as required.

"DELETE STEP" geletes the step that is currently visible
"CREATE NEW STEP™ creates a step afier the step currenily visible.

When the last step o the program has been entered, press the “PRO-
GRAM DIRECTORY"" menu Key. Press the "RUN or LEARN PRO-
GRAM'' menu key 1o run the program.

To view a program;

1) Enter the PROG mode

2) Highlight the program 1o be viewed,

3) Press the "VIEW PROGRAM™ menu kay.

Note: No changes can be made while in the “VIEW PRO-
GRAM™ routine.

4) Review the program by using the NEXT STEF key or the "PRIOR
‘STEP” menu kay.

5) To jump to a specific step. press the STEP # key and desired
number (rumerc keys).

6) Toexitthe “VIEW PROGRAM' routine, press the "PROGRAM
DIRECTORY" menu kay.

To edit 2 program:

1) Enter the PROG mode.

2) Highlight the program 1o be edited.

3) Press the "EDIT NAMED PROGRAM” menu key.

4) Make changes, as necessary, with the CLEAR, numeric, and
menu keys. Move through the steps with the "NEXT STEP" and
"PRIOR STEP" menu keys.

5) To |ump o a specific step, press the STEP # key and the desired
number (Numeric keys).

6) When all changes are made, exil the program by pressing the
"PROGRAM DIRECTORY' menu key.

Viewing a program

Editing a program

MILLVISION




Deleting a program

RUNning a program

MILLVISION

To delete a program:

1
2}
3
4)

5

Enter the PROG moda.

Hightigh! the program to be deleted

Prass the "'DELETE PROGRAM™ meny key
Verily the program 10 be deletad

The “YES' menu key will delete the program and return the
display o the PROGRAM DIRECTORY

"NO" will abort the delele rounne and return the display 1o the
PROGRAM DIRECTORY.

Execuring a program must be comgleled in the PROG mode, The
PROG screen display is the samae format as in the DRO mode, page

37

To ron a program:

1)
2)
3)

4)
5l

6}

Press the PROG mode and highligh! the desired program
Press the “RUN OR LEARN PROGRAM" menu key

The PROG mode will display the chosen program name in the
message area of tha screen,

Highlight the wora "RUN'" (menu key)

Begin the program by pressing the MEXT STEP key,

While execuling a program, (he programmed preseis may be
tempararily changed by making “realtime’ presats. These
presets aliow the operator 16 "'overnide’ the programmed presats
for the curren! machining operation, without changing the ac-
tual program. Presels manually entered while in the PROG mode
are completed in the same manner as other DRO mode prasels,

Note: When running a program, the DRO display defaults to

the INCR pesition display in large numbers and the ABS posi-
tion display in small numbers,

Tha STEP # key can be used 1o “jump’ to any siep n the pro-
gram. When a jump 5 perlormed, the entire program is
recalculated, up 16 and Inciuding, the destination step.

Other keys active during a program operation are the INCH/MM,
DEG/DMS and the HOLE PTRN (explained on pages 4 & 5).

Work through the program, zlways machining 10 zero. When you
are at the last program step, the step number will fash. The pro-
gram can be run again by pressing the NEXT STEP key.

64



= B B e BB OE s

]
—_—

The LEARN routing &5 a unigue leallre of MILLVISION which aflows
thé operator 1o create a program while machining. This fealure can
alzo be used lo.add new steps on 1o the end of an existing program

1

3)
4)
5

Press the PROG mode key I lhe lsarn routine is vsed (o create
a new program, a name must first be assigned in the PROGRAM
DIRECTORY. Press the "CREATE PROGRAM NAME" menu
kay and entar the name.

Il ihe LEARN routine is used lo add sieps to the end ol an ex-
isting program, that program must be highlighted in the PRO-
GRAM DIRECTORY.

Highlight the desired program nams
Press the “RUN OR LEARN PROGRAM" menu key.
Highlight the ward “LEARN" (menu key),

To learn & program, the operalor machines a par using presets
1o s&1 the displays. Each time a machining operation is com-
pleted, the NEXT STEF key should be pressed. MILLVISION
aulomatically enters the distance between the cutting surface’s
curren| position and the workpigce zero location for each axis
{lor all the axes that have moved). The values are used to creale
program reference presets for each step. The presels are entered
inlo the program step as reference presets (referenced from lhe
absolute zero of gach axig) Al the same time the presels are
emered inlo memory, the current tool number is also antered,
with the current measurement units. Only axes that have mov-
ed will be used to create a new step.

Note: I the operalor wishes 1o display axes which are not
part of the current step he must move the axis and retum
it 1o where it was, so MILLYISION records a movement made
with that axis. H more than two axes have cnanged since the
last step entry, the first two axes which showed movement
will be used to create the next program step. The remainder
of axes indicating movement within that display will be us-
ed to create a subsequent step. This activates the Auto Step
feature to link the two steps. The same tool number will be
used for both steps.

Once the NEXT STEP key has bean pressed, the operator is
ready 1o begin the next machining operation, Continue this pro-
cess until the pan iz completely machined.

It is recommended that absolule presats and absolule zero resals
not be used. These presels move workpiece zero which may
cause improper execution of subsequent learned steps.

Exit the “LEARN" muline by selecting ""RUN" or pressing a
mode key.

Onca a program is leamed In the “LEARN'" rouline, it can be
run, viewed, edited. or deleted (see pages 63-64).




HDIE MILLVISION has the capability of machinming hole patterns with up
o 89 holes. This lealure provides the oparator the means 1o use the
Patte rns angie and radius dimensions directly from a drawing without con-
varting, theough trig lunclions, o caresian coordinates, MILLVISION
also has the capability of “leaming’’ hole paitemns. This allows the
aparator 1o enter a hole pattern while machining & part. Hole pat-
tarn information can be entered in the DRO mode or the PROG mode.

Hole paﬂerns To creale a hole pattern In DAO mode 1 or DRO mode 2
In thE 1) Press lhe key_ A hole pattern informanon screen (Figure 38)
DRO modes 1 & 2 will appear dispiaying information from the last hole pattern

oparation. Il none of this information needs 1o be changed, prass
the “MAKE PATTERN'" menu key. I new values nead o be
anjared, continue.
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Figure 38, Hole Patlern Information Screen.
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2)  With the armow keys, move the highlight bar 1o the “NUMBER
OF HOLES" field. Enter number of holes (numeric keys) in the
pattern operation.

3) Move the highlight bar 1o the “RADIUS™ field and enter the
desired value. This value can be entered in either inches or
milimetsrs by pressing the INCHIMM key.

4) Move the highlight bar to the “PATTERN CENTER"™ field and
clear any existing value. Enier the pattern center as dimension-
ed from the workplece rero.

5) Maove the highiight bar 1o the "LOCATION OF FIRST HOLE"
field. This first hole offset is a DEG (degrees) or DMS (degrees-
minules-seconds) value, referenced from the X + axis or 2ero
degrees axis (See Figure 33),
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Figure 39. Hole Patiern Location Based On
Cartesian Coordinate System.

&) Make sure all values have been entered and press the ""MAKE
PATTERN' menu key. This will return the display to the DRO
SCreen.

7} When ready to machine the hole patlern, press the "NEXT
HOLE" menu key. The X and ¥ preset values are then calculated
into the corresponding display. At this point, the tool offsets are
centered (i» ), but can be changed to an offsel if desired.

H) Move both axes untll the readout displays read zero (machining
1o zero). Then continue to maching the hole.

9} Repeat steps 7 and B until the hole pattern is complete.

10) When the hole patlern operation is compiele, press any key lo
get back to the normal DRO mode or press the "REPEAT PAT-
TERN™ menu key to repeat the operation.

Note: This hole pattern is retained In the hole patiern screen
only until another pattern is created. It is short term and nol
saved in MILLVISION memory. A hole pattern can only be
saved i created In the PROG mode.

in the PROG mode, it is possible 1o "run’’ or “leam™ & hole pattern.
To RUN a hole patiern in the PROG mode, an exisfing programmed
hole pattern can be used, or a hole pattern can be inserned while
operating a program. Hole patierns wilhin a program can also be
entered as steps of the program. LEARNIng a hole pattern allows
the machinist 10 enter a hole pattern by machining a pan. This routine
can be incorporated to an existing program or created as a hole
pattern program.

Hole patterns
(cont.)

Hole patterns in
the program mode
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Hole patterns
(cont.)

MILLVISION

To LEARN a hole pattern proceed as follows:
1} Press the IMI key.
A program directory will appear with available existing programs

If the hole pattern is to be added to an existing program, pro-
ceed (o slep 2A.

it a new program is to be crealed specifically for a hole pat-
tern, proceed Lo step 2B.
2A) Move the highlighied bar 1o the desired program name.

28) Press the "CREATE PROGRAM NAME" menu key. Use the ar-
row keys 1o highlight & letler and press the "ENTER LETTER"
meanu key after each letter. Eight spaces are avallable 10 make
up & program name. When the program name is entered, press
tha “'NAME DONE" menu key

3) Press the "AUN OR LEARN PROGRAM"” menu key.

4) Make sure the highlight bar is on the word “LEARN" . Tha display
is toggled batwesn RUN and LEARN by pressing the cormespond-
ing manu Key

5) Press the key. Enter the information as described in "'Hole
patterns in the DRO modes”, page 66

&) Press the "MAKE PATTERN" menu key.
7] Press the “NEXT HOLE" menu key 10 beqn the hole pattern,

B) Move the axis or axes so the readout display(sj read zero
{maching o zerg) Continve to machine |he hole

9) Fress the kay 1o recard the hole position.

10} Press the "NEXT HOLE" menu key. MILLVISION automatical-
ly changes the readout display(s) to reflect the next hole position,

11} Repeat steps 8, 8 and 10 until the hole pattern is completa. The
operator is alerted 1o the last step of a hole patiern by a flashing
slep number.

Additional pieces can be machined using this program by
highlighting the word ""RUN". Run the program by pressing the
NEXT STEFP key.

To run a hole paltern proceed as follows:
1) Press the [moc] key.
A program directory will appear with available exisling programs.
2) Mave the highlight! bar Yo the desired program name.
3) Press the “RUN OR LEARN PROGRAM" menu key.

4) Make sure the highlight bar is on the word “AUN" The display
is loggled betwean RUN and LEARN by pressing the menu key
to the right of the words,

5) Press the NEXT STEP key to begin running the program. A
number one should appear in the DRO message area Indicating
that step 1 is ready 1o be run
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7)

8)

Move the aus of aes so the readoul display(s) read e
{machine 10 zero). Than conlinue 1o maching the hole,

Press the NEXT STEP key, MILLVISION automatically changes
the readoul disptay(s) 1o reflect the next hole position.

Repeal steps 6 and 7 until the program s complele. The operator
is alerted 1o the last step of (he program by a flashing step
numbes

To enter a hole pattern within an existing program proceed as
follows:

1)

2)
3)
4

5)

6}

L

Press the E vy

A program directory will appear with avafiable exisling programs.
Mowve the highlight bar {0 the desired program name.
Press the "EDIT NAMED PROGRAM" menu key.

Al this point, move 1o the step in the program that the hole part-
tern Is 1o be inserted after. This can be done by pressing the
NEXT STEP key as many times as necessary to get 10 the slep
or by pressing the STEP # key and entering the step number
with the numenc keys.

Note: The hole pattern will be inserted afler the step currently
displayed.

Press the key. Enter the information regarding the hole
paliern as explained on page 66.

Note: If the operator wishes 1o display the Z & W axes, a
step(s) must be individually inserted [ater.

Press the "MAKE PATTERN" menu key. If desired change the
existing "'Round OH"' and "Flashing'" values.

Note: The tool offsets are automaticaily centered while
creating a hole pattern, but can be changed when returning
to the program or while running the program.

Press the "MAKE PATTERN'' menu key. MILLVISION enters
the hole paltern information imo memory and then returns (o the
program step where the hole pattern ends. The patiern has now
been insened with avary hole being a step in the program

Muitiple hole patterns or “'nesting’’ can be programmed by entering
each pattern in a program (Figune 40)

Multiple hole

patterns

LIVISION'
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Figure 40. "*Nested”" Hole Patterns.

To create a program “nesting'’ the above flustrated hole patterns,
the oparator should proceed as foflows:

1) Creale a program name by pressing the “CHEATE PROGRAM
NAME" menu key. Enter the desired characters,

2) Press the “"NAME DONE" menu key.

3) Press the "EDIT NAMED PROGRAM" menu key.

4) Prass the . kery

5) Emter the information regarding hole panr:u'n 1 (Figure 41a).
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Figure 41a. Hole Pattern 1.
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6) Press the “MAKE PATTERN" menu key, This brings up the
HOLE PATTERN INFORMATION scraen.

7) Press the "MAKE PATTERN" menu key, MILLVISION will now
record the hole pattern in memory, creating one step lor avery
hole. The screen will now read "EDIT PROGRAM STEP #4".

8) Press the "PRIOR STEP" menu key three limes, the screen will
read "EDIT PROGRAM STEP #1"

9) Press the key and enter the informalion for hole patiern
2 (Figure 410)
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Figure 41b. Hole Pattern 2.

[

10) Press the “MAKE PATTERN'" menu key. This brings up the
HOLE PATTERN INFORMATION SCREEN.

11) Press the "MAKE PATTERN" menu key. MILLVISION will now
record the hole pattern in memory, creating one step for every
hole. The screen will now read “EDIT PROGRAM STEP #5".
Essentlally, 4 steps were Inserted after step one, bringing up the
step #5 screen. There is, however a total of 8 steps in the
program.

12) Press the "PROGRAM DIRECTORY" menu key. To run the
"nested”’ hole pattern program, press the “RUN OR LEARN
PROGRAM" menu key.

Hole patterns
(cont.)




Powerlul capabililies are agded, when your standard MILLVISION :
5 upgraded with ACU-RITE's option module (part numbet IntdeUCtlon
387800-4060);

Footswitch
MILLVISION's footswitch offers three “hands-free”” funclions
— PRINT key. NEXT STEP key, PRINT and NEXT STEP keys

Edge Finder
The oplicn modube features a ‘4" phono jack edge linder input
for use with an electronic edge finder.

Centronics Parallel Communications
The paralial communications option ghves the operator means
of making hard copy documentation of positional or ather
sorearn Informathon.

External Video Monitor
The videa menitor pption aliows the operator 10 monitor il
MILLYISION operations on an axternal CRT.

AS-232 Communications
MILLVISION's BS-232 option can be configured to support
three lunctions — prnter, program storage, and compuler
commumcations.

Be sure lo refer 10 the “INSTALLATION" tab section, page 2, 10 cor-
rectly nstall 1he aptions module.

OFTION
MODULE

e S
© o
O

O

PARALLEL
FAINTER

S
MLVISION Figure OP1. Option Module,
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Footswitch input

Edge finder input

MILLVISION's footswitch option can perfoem three 'hanas-tree’

funclions:
t. PRINT key

2. NEXT STEP key

3, PRINT and NEXT STEP key
The loolswilch can function as the PRINT key lor a hard copy of a
tormatted DRO or program screen with virfually every screen beaing
able 10 be printed. The second function the footswilch option can
parform is the NEXT STEP key lor running or learning & program.
The operalor’s hands neves have o leave the machining operaton.
The lootswitch can aiso function as both the PRINT and NEXT STEP
keys. If "PRINT KEY AND NEXT STEP” is salected, the print fune-
tion will ba performed first.
Connect the lootswitch cable to the “Foot Sw.” inpu! on the back
of MILLVISION. To select the tunclion, proceed as lollows:

1) Press the @ key.

2) Press the "OPTION-MODULE CONFIGURATION" menu key.

%) Press the "FOOTSWITCH FUNCTIONS" meriu key.

4) Selec! the desired footswitch function.
Thie footswilch can now replace a key press lor “hands free”’

actuation
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Figure OP2. Footswiich Configuration Screen.

MILLVISION's oplion module allows the edge find routines 1o be per-
lormed with an electronic edge finder. Refer 10 pages 50-55 for in-
structions on how 1o use MILLVISION's edge find routines,

MILLVISION'

aP2



The paralled commaunicataons uutp_ul option gives the oparalol means Cent ro niCS pa rﬂl lEl
of making hard capy documeantation of posilional or pther screen in- 5 F

lormation. ACU-RITE pant mumber 388000-103 is a compact 110 vAC  COMMunNications
parallel pnnter ideal 1or use with this option. With the proper printer U‘UtPUt

connechons, the Prini key will give a lormatted print of any display

screan. The only screen information that will not priat, ks the menu

key Information

Connection

Communication 1o a parallel printer i3 via the parailel printer port on
the back of the option moduls, A male 18 pin SDL connector, with
a cantronics compatible pinout 1s required for proper connections.
ACU-RITE atters a parailgl printer cable. part number 388000-104.

Pin-out definition;

pin 1 - strobe (active low) {out)
2-dala {out}
3-data? {oul)
4.-data 3 (out)
5-data 4 {out)
6-data 5 {out)
¥ data & {out)
B - daa 7 (out)
9-gdaa B {out)
10 - acknowledge (active low) {in)
11 - busy (in)
12 - paper empty {im})
13 - select (in)
14 - auto feed {out)
15 - N.C.
16 - GND

After proper connections h been made, the parallel printer op- = &
tion is activated and cunﬁ_t;::d as follows: h SEttlng p rinter
parameters

1) Press the : hey.

2] Press the "OPTION-MODULE CONFIGURATION" menu key.
3) Press the "PARALLEL PORT FUNCTIONS" menu key.

4) A highlight bar will be on the first field. To activate the printer,
make sure the “'Parallel Status'' indicates “"On" by pressing the
"On" menu kay:

5} Press the key to mowve the highlight bar 1w the next
parameter, e "Output Tail" is the desired number of blank
lines that will follow the end of each printout. Enter the desired
number ol lines by pressing the corresponding number key (0-9).

6) Press the !}] key to move the highlight bar to the nexi
parameter. “LF after CR" can be selected as “Yes™ if the con-
necled printer requires a line lead after a camiage return, i a
line foad is not needed, select "No'' by pressing the comespon-
ding menu key

MILIVISION®
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7} Press the @ key 1o move the highighl bar 10 the last
parameter, 'Printer Size” Il the connected printer width is less
than 40 columns wide, press the "'Less than 40 columns™ menu
key, It the connected prnter width is more than 40 columns wide,
press the "40 columns or more'' menu key.

Parameters are now sal for the paraflel printer eption and need
not be set again, unless changes are desired. Press the “"Op-
lions Menu'™ menu key Or a mode key to exil the scresn,

A lormatted print oul will be similar 1o the following:

- = e :—I“
PROGRAM DIRECTORY
e T e
PROGRAM NAME  STEFS
IN USE
AB1 3
Toold 2 X:o Yio AB2 4
X IKC 2. 8718 INW 4444 4
ABS +2.971¢ INW
Y INC +0. 9435 IH
ABS *D.3685 1IN
STEPS AVAILABLE 233
s T SELieem -.
Figure OP3. DRO Printout,

Figure OP4. Program Mode Printout.

If the PRINT key 15 pressed when the printer is busy, nol accepting
characters, or nol connecled. the following screen will appear:
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Figure OPS. Printer is Busy Screen.
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Two menu oplons are gvailable The operator can cancel the print

lurction of relry the print functon.

Program printing

There are two ways to prind program sleps: 3 short form and a long
lorm. The shor form prints oul a short version of the entire program
{see Figure OPS below) The long form prints out a detailad version

of 2ach desired step number (see Figure OFT below),

For program mode print ouls, proceed as follows:

1) Press the Eui mode key.

2] Press the “VIEW or PRINT PROGRAM™ menu key

3) Press the desired print form — short or long

o R o ]

FROGRAM NAME: ABC

HMULTIPLIERS: X

¥

I

w

Z/W Coupling: OFF
STATUS: INCH deg

o i

-

STEF PRESET FUNCTLON TOOLXY

1 7 1 o+
-2. REF
1. HEF
-2, REF

1. HEF
-@.%5 REF

1.25 REF
@.625 REF

£
M e el 3 e M
e 5% B8 D&

EHD OF PROGRAM

m

Figure OP6. Short Printout.
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Figure OP7. Long Prinlout.
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External video
monitor

RS232
communications

The video monitor ophion afiows the operalor to monitor all MILLVI-
SION aperations on an external CRT. Mo parametars need o be sat,
[ust plug the female phone plug into the “EXT. VIDEQ'' port on the
back of MILLVISION.

MILLVISION's external interface is compatibie with NTSC (National
Television System Commilteg) composilte inpul monochrome
monitors, It is recommended that all manitors 10 be used with the
option module, be equipped with external horizontal width and ver-
tical size controls.

The MILLVISION Option Module is equipped with two RS232 ports.
These ports can be configured to support any of the lollowing three
lunctions:

1. Printer Port

2. Program Storage

3. Computer Communications
Connecticn

Communication 10 suppoart any ol these funclions is via one of the
RS5232-C ports on the back of MILLVISION. A female 9 pin, D-
subminiature connector cable is required lor proper connections,

Serial Port Pin Assignments
Pin o  Description

2 I Incoming Dala
3 (8] Out going data
4 O  When active (logic “0", + 12V}, it Informs

the other device that MILLVISION is
available 1o communicate.

Signal ground
I When active fogic “0", +12V), it in-

dicates that the other davice is available
{0 commumicate.

7 Q When active (logical 0", +12V). It in-
dicates that MILLVISYON is ready 1o
receive data,

B i When actwe (logical 0", +12V), it in-
dicates the device is available 1o receive
data.

MILLVISION




Protocols are needed 10 contigure the port 10 commumcate properly i
with the ptinter, computer or remote siorage device connected Pro- SEttl ng prOtocnls

locols define the handshaking and the way data is exchanged bel-
wean MILLVISION and the external device, To set thesa prolocels,
follow the procedure below:

1] Press the SET 5YS key and then the "OPTION-MODULE CON-
FIGURATION"" meny key,

2} Press the "RS-232 PROTOCOLS' menu key
3) Press tha desired port — "Port 1% or “Port 2",

4) Use the arrow keys to maove through the pratocols and make the
appropriate choice for each handshaking field An explanalion
of each protocol 5 described below. To exit the "RS-232 PRO-
TOCQLS" screen, press a moda key.

Baud Rate

Baud rate is the speed al which information will travel over the com-
mumnication link. Although MILLVISION aliows very fas! baud rales
{up to 19,200 bits/second) there is a point which the syslem
throughput will no longer increase with faster baud rates — faster
Is not always better.

MILLVISION can process information at a relatively fixed rate, It
MILLVISION cannot process the information as fast as it is coming
tn, one of two things will ocour

1. M no handshaking is used, input buffer overfiow will occur,
and MILLVISION will produce a Sysiem Etror,

2. Il handshaking s used, MILLVISION will "=l Ihe other
device 10 stop sending data until it can catch up.

For most applications, MILLVISION's optimum baud rate is 1,200
bite/secand. Speeds higher than this will not significantly improve
performance. The chosen baud rate must be the same as the device
interfaced.

Parity

Parity is a form of error checking on the received data. When data
is ransmitted, an additronal bit of information is altached. This bit
is chacked at the receiver, and if it is incormect, an error condilion
is lagged. MILLVISION can be configurad for three of the most com-
mon forms of parity (even, odd, ot none). The chosen typa of parity
mus! be the same as the device interfaced,

Data bits

Since ASCH [nformalion is being transterred, only seven data bits
are required. Some devices, however., reguire eight data bits
Therefore, MILLVISION is configurable for either, The chosen
number of data bits must ba the same &s the device interfaced.

Stop bits

Stop bits signity the end of a piece of data Only one is required,
with MILLVISION, unless the interfaced device requires two. Both
devices must be configured for the same number of stop bits

MILLVISION®
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XON/XOFF

XONXOFF is a lorm ol soltware handshaking. Handshaking is a
method of conirolling the flow ol information so the receiving device
will be ready for incoming information when it arrives. If the receiv-
irg device is not ready, & must lell the transmitting device not 1o send
anything for a white. This is accomplished with the XONIXOFF pro-
tocol, If a device is nol ready to receive, it sends an XOFF characler
10 tell the other device nol 1o send any data. When il is ready 1o pro-
cess more information, il sends an XON character to tell the other
device "it is ok to send now".

It this pratocol ks enabled, both devices must be capable ol transmit-
ting and responding 10 the XON/XOFF characters.

Hardware Handshaking Signals

Pins 4, 6, 7, and B on each serial port are hargware handshaking
signal ines. Hardware handshaking performs the same task as soft-
ware handshaking, but in a different manner,

The signals on pins 4 and & are handshake signals that allow each
device to tell (he other device it s available for communications. Pin
4 is an output for MILLVISION thal, when active {logical 0", + 12V),
signals the remote device thalr MILLVISION is available for com-
munication. The signal on pin & is an input to MILLVISION that, when
active (logical 0", + 12V, Indicates to MILLVISION thar a remote
device is connected 1o the other end of the serial cable and that the
remole davice is ready 10 communicate.

Note: MILLVISION requires an active [logical "*0"*, + 12V), signal
on pin 6 to enable it to communicate with another device. If the
attached device does not provide such a signal, it will be
necessary to wire pin 4 to pin 6 on the MILLVISION end of the
serial cable. This jumper will provide the necessary signal on
pin 6 to allow communications.

The signal on pin 7 is an output from MILLVISION thal can be describ-
ed as “‘ready 1o receive’’. When this oulpul is active (logical 0",
+ 12V). It signifies that MILLVISION is ready for incoming informa-
tion. When MILLVISION cannol acceptl more data, it sels this out-
put inactive (logical “1", —12V).

The signal on pin 8 is an inpul to MILLVISION. When the signal is
active (logical “0". + 12V). MILLVISION knows that il can send data.
When the signal is inactive (logical “ 1", — 12V), it telis MILLVISION
lo “shut up"'. The handshake signal is ignored it "CTS" Is designated
as inactive in the protocols for that port in “SET SYS", *R5-232
PROTOCOLS"™.

Hardware vs software handshaking

Both types of handshaking address the same problem: regulation
of data flow. Using both hardware and soltware handshaking is
redundant, but the system will work with both (assuming the other
device supports both methods). At low baud rates, handshaking may
not be required at all. A higher baud rates, the system will fail unless
some form of handshaking is used.

MILLVISION




The lorm of handshaking the operator chiooses, depends on the
device mieraced. Some devices are only capable of one form ol
handshaking, either haidware of software . MILLVISION's oplion
module was designed for flexibility, aiowing efther torm of handshak-
ing. MILLVISION must be configured to the same form of handshak-
ing as the device Inlerfaced. I the interlaced davice does nol sup-
port gither form of handghaking, slower baud rates must be used.

Pin outs

The fallowing pin outs are examples o! interfacing PCs with & S-pin
and a 25-pin connecior,

MILLVISION Interfaced 1o a 25-pin Computer (IBM-PC):

MILLVISION Computer
pin # Name direction  pin # Name

RxD {Recewe Data) =

2 TxD (Transmit Data}

3 TxD (Transmit Data) - > 3 RAxD (Receive Dala)

4 = 6

& Handshake < 20 Handshake

2 Lines 5 B Lines

8 See page OPH @ 4

5  signal ground _— 7 signal ground
MILLVISION intarfaced to a S-pin Computer (IBM PC-AT):

MILLVISION Computer

pin # Name direction pin# Name

2 RxD {Recewe Dala) «<—-—— 3 TxD (Tranemil Data)

3 TxD (Tranamit Data) > 2 RxD (Receive Data)

. Handshake e A Handshake

G Lines < 4 Lines

T See page OPB = B

8 =

5  signal ground 5 signal ground

The RS232 printer lunction gives the operator means of making hard
copy documentation ol pasitional or other screen information

By configuring one of the RS232 ports for the print function, the Print
key will parform a formatted print ol any display screen. The only
screen information that will not print, ks the menu key information

Printer
function

port




Setting printer
parameters

Program storage
function

Setting remote
storage device
parameters

Alter proper connections fave been made, prolocols and parametars
regarding the printer must be detined in the SET SYS mode. To set
protocols refar 1o page OP7. To set parameters proceed as lollows:

1) Press the key.

2) Press the "DPTION-MODLUILE CONFIGURATION" menu ey,
3) Press the "RS-232 FUNCTIONS" menu key.

4) Press the desired RS-232 port — "Pont 17 or “Pon 2" menu key.
5) For the "Port Funclion™ field, press the “Prinfer” menu key.
6) Press the @ key 1o move the highlight bar 1o the next

parameter. The "Cutput Tail' is the desired number of blank
lines that will follow the end of each printout. Enter the desired
number of lines by pressing the corresponding number key (0-9).

7) hmm[ﬂhwmwemmwmmwmmeml

parameter. “LF atter CA™ can be seiecled as "“Yes" if the con-
nected primer requires a line feed afler a carriage retlum, If a
line leed is not needed, select "No"' by pressing the comespond-
ing menu key.

B) Press the mkﬂymmmah@ligmbmlnmm

parameter, “Printer Size". If the connected printer width is less
than 40 columns wide, press the "'Less than 40 columns™ menu
key. If the connected printar width ts more than 40 columns wide,
press the 40 columns of more™” menu key.

Paramelers are now sel for the printer function and need not be seat
again, unless changes are desired.

The program storage interface allows Lhe operator to save 10, load
from, and delete programs on a viston remote storage device. This
remale storage device can be any device which supports the pro-
locols for program storage, The appendices lor this section of the
manual contains the reguired file format and command information
needed to write B8 program for a computer or other storage device
10 allow it 1o act as a remote storage device for MILLVISION. MILLV|-
SION programs are stored in MSDOS format to allow for easy
manipulation, duplication and geletion. A program which configures
an IBM, IBM-AT or an IBM compatible to provide storage transter
capability is available on floppy disk from ACU-RITE
{1-800-344-2311),

Aner proper connections have been made, protocols and parameters
regarding the chosen remole storage device must ba defined In the
SET SYS mode. To set protocols, refer to page OP7. To ssel
parameters proceed as follows:

=]

1) Press the tn ey
2} Press the "OPTION-MODULE CONFIGURATION" menu key.
3) Press the “AS-232 FUNCTIONS" menu key.

4) Pressthe desired RS-232 port — "Port 1" or "Port 2 menu key.

MILLVISION®
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6)

For the "Port Funclion"” field, press the "External Storage™ menu
key.

The next thege parameters, "Outpul Tad"', "LF after CR" . and
“Printer Size" fieids only pertain to the printer funchon and are
ignored  when the external storage funclion is selecled
Paramelers are sel and (his screen can be exited by pressing
@ mode key of by préssing the "Port Salect Menu™

During program transters betwesn, MILLVISION and a vision
remote storage device, MILLVISION is always the issuer of com-
mands and the remote storage device is always the respondent.
Three program transfer funclions are available and are perfommed
in the program mode:

SAVE - allows the transter of a program from within MILLVISION
to a remole storage device.

LOAD - allows a program stored in the remote siorage device
to be loaded back into MILLVISION for use.

DELETE - allows a program in the remole storage device 1o be
deleted

To SAVE, LOAD, or DELETE 3 program, proceed as lollows;

Press the @ key o enter the "'Program Directory'”.
Mave the highlight bar to the program 10 be transferred.
Press the “PROGRAM TRANSFERS" manu key.

Select the R5232 port 10 be used. Only ports which have been
configured will be listed as available. If only one RS232 port is
avallable, MILLVISION knows which port has been configured,
and this step is skipped

Select the function lo be performed. A confirmation message
should appaar, indicating the transfer was successiul.
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Figure OPB. Program Transfers Screen.
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Program transfer
SAVE

Program transfer
LOAD

Program transfer
DELETE

The "SAVE™ lunchon requires thal there be a program created
MILLVISION, and that the remole slorage device has enough slorage
to hold the program. After a "SAVE™ command, the lle is displayed
in the “Remole Program’ window . Programs saved on the remote
storage device are stored alphanumernically

The remole slorage device can suppor! 8 maximum of 25 programs
per disk directory. This fimilation makes finding a program easier
and reduces the risk of saving a program lo a full dishk.

MILLVISION will nol save 10 a remole storage device if Ihe disk is
full. A message will appear warning the operator thal there is insul-
liciamt storage. The " SAVE™ tunclion can be cancelled, by pressing
the "CANCEL" menu key, It MILLVISION is in the middle of the func-
tion, hiowever, the "CANCEL"™ key must be pressad lor a few seconds
lo cancel the transter

To help the operalor maintain revision conirol ol a program, the
remole storage device aulomatically provides a revision level which
iz placed in the filename exiension. The firs! lime a program is sav-
ad on a particular diskette or subdireclory in the remole slorage
device, the program name will have a suffix of "' 000", This revision
leval increases each lime the program is saved — it will nol over-
wrile an exisling program. The revision level does not become part
ol the program filename: rather, 5 used as a visual aid to keep track
of various program generafions. Any program revision may be
deleted. The revision level will not revert o 000" unless every copy
of the program has been removed.

Oniy the program currently displayed in the “"Remote Program ™ win-
dow can be loaded from the remote storage device. A program is
located by scrofling throwgh the remate storage device direciory wish
the up and down ammow keys. The ""Remote Program’ window can-
hot be scrolled past the last program in the Remole Storage direc-
tory. MILLYISION automalically calculates available memory in the
program directory and loads the program only il there is enough
memaory. If there is not enough memaory le hold the program, the
"LOAD PROGRAM' menu key is removed from the display and the
lollowing message is displayed.

“Insufficient Readoul Memory 10 Load Program’'.

It the LOAD gperation Is CANCELLED, none of the program will be
transferred. MILLVISION and the Remote Storage Device will not
transfer a partial program.

After a program is leaded successfully, & confirmation message ap-
pears on the screen. This message remains until the operator exits
the screen or another program tunction is selected.

Note: Only programs which are compatible with MILLVISION soft-
warg can be loaded.

Only the program currently displayed in the ""Remote Program" win-
dow can be deleted from [he remole siorage device program direc:
tory. it a program ts deleted, the nexi program m the directory is
displayed in the “"Remale Program’® window,

MILLVISION
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When the "DELETE PROGRAM" function |s selected, MILLVISION
asks 1he operator 1o confirm the command. The “"YES' menu key Program tranSfer
must be selecled tor the program 10 be delgled. Any other keypress  @TTOrIS

will terminale the operation

It g transfer was not successiul, one ol the following messages may
appear

“Insufficient Readout Memory to Load Program'® - This
message indicales thal MILLVISION s program directory is full,
but programs can be SAVED to or DELETED lrom ihe remota
storage device.

“insufficient External Storage to save Program’ - This
message indicates the Remole Storage Device dinectory or disk
is full. but programs can be LOADED or DELETED from he
remate storage device.

“*The External Storage does not respond’” - This message in-
dicates that thare is ne communication between MILLVISION and

the remoli storage device. Check 0 ensure propsr connections
have bean made.

*'Program not LOADED - invalid program’® - This message in-
dicates that an incompatible program was atiempied 1o be load-
ed. Only pregrams which are compatible with MILLVISION soft-
ware can be loaded,

Each data transier i5 "guarded” by a checksum technigue 1o en-
sure data has been properly lransferred. Data communication errors
may, however, occur. The following are possible errors:

ERROR: Remots Storage Device lails fo respond,

ERROR: Disk read amor.

ERROR: Program NOT SAVED - Disk write protected.

ERROR: Program not SAVED - comimunication emor,
(also triggered by a cancelled “SAVE")

ERROR: Program Not Found,

ERAORA: Program not LOADED - communicallon error.

ERROR: Program not LOADED - invalid program,

it an ermor occurs, MILLVISION will not retry the transies. The
operator is instructed on how 1o first, fix the problem, and then
rapeal the operation. An error message is displayed until the
operator exils or repeats the transles

MILLVISION can respond 1o remote simulated keypresses from a
computer and to a varlety of commands through the RS-232 ports. RS232 com puter

Both RS-232 ports are identical in operation, and yet, completely in-  COmMMunNication
dependant of each other.

MILLVISION®
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Data request
function

The R5232 computer tunchon oflers iwo options: dala requesis and
a remote keyboard. The data reques! function allows the operatar
o request such jnformation as tool position. axis positions, and
MILLVISION's current mode. The keyboard lunction allows a com-
puter 1o simulate MILLVISION's keyboard,

Setting computer parameters

Afer proper connaclions have been made via one of the two RS232
ports on the back of MILLVISION, parameters prolocols regarding
the chosen computer must be defined in the SET SYS mode. Reler
to page OPT 1o set protocols. To sel parameters proceed as follows:
1) Press the |gn| key.

2) Press the "OPTION-MODULE CONFIGURATION" menu key.
3) Press the "AS-232 FUNCTIONS™ menu key.

4) Press the desired RS-232 port — "Port 1" or “Port 2 menu key.
5) Forthe "Port Function” field, press the “Computer’” menu key.
6) Press the mkwwwﬂwh@mgmmmmunm

parameter. The " Output Tail” fleld only perains to a printer func-
tion and is ignored when the computer function or the axternal
siorage function is salectad.

7) Prmlmmmmmmahighﬁghlbwmmnm

parameter. The "'LF after CR"' (ine feed after carrlage return)
field can be selected ("YES") if the connecled computer requires
a line feed after a camiage return. Il the fine leed is not neaded,
salect “NO" by pressing the cormesponding menu key,

B) Prmﬂﬁmkﬂmmﬂhﬂmﬁlﬁgmmlﬂlhﬂnﬂl

parameter. The "Printer Size” field only pertains 1o a printer func-
tion and is ignored when the computer lunclion or the external
storage function is selected.

The data request option allows an external serial device o poll
MILLVISION for process control and SPC data. The lollowing items
can be requested:

Reseat Channel

Keyboard Echo

Full Screen Prints
Incremental Axis Position
Absolute Axis Position
Inch/MM Status

Axis Positlon

Current Tool Number
Current Readout Mode
Filter Status

Each data request 1o MILLVISION Is terminated by a carriage raturn,
This carriage relum marks the "end of transmission’ and informs
the readout 1o execute the request. In the same manner, alter MILLVI-
SION responds 1o 8 request. it marks the end of a transmission with
a carriage retum.

MILLVISION
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Invalig data requests or mvalld characler sequences automatically Eq
close communications until A resel command is issued This prevents Data J u ESts
and invalid reques! from cavsing damage 1o MILLVISION, (C'Dnt.)

All data requests begn with a question mark (77"} and then one 1o
twa additional characters. The lollowing = a list and definition of
available reguests:

Mote: Far aach request, enter the information withio the quotes —
do nol enter the guotes, Commands and rezponses are followed by
& carmage return [ < crz> ), which sigrifies the end of a transmission,

An echa siring table can be found on page QP17

Resel Channel ("'?" <cr>"") - The resal channel reques!
cancels any previous or pending requests and ré-inihializes
the communication buffers,

Keyboard Echo ("'? = <cr>") - This request tums onfofl the
2cho modea. Within the echo mode, there are three formats:

&cho mode O no eche

echo mode 1- echo the exact character (refer 1o key table
on page OP17 for character cods)

echo mode 2: echo a descriplive siring (refer 10 key lable
on page OP17 lor string definition)

Thes feature is necessary Yor lerminals which require a keyboard echo
from the host device. The data requests and slorage commands,
themselves, will not echo. To change the echo made use the follow-
ing commands:

Mode = Command

echo mode 0. “?EQ<c¢r>"
echo mode 1. "7E1 <cr>"
echo mode 2. "7E2<cor>"

Print Screen (7P <cr>"") - This requast provides a character
by character reproduction of all ASCIl characters currently
on the screen. This aliows the computer 1o reques? full screen
prints. Outpul format consists of 16, 32 characler strings
each terminated by a single carriage return character.

Incremental Position (" 7ix <cr>"") Where X = 1, 2. Jor 4 for
axis X, Y. Z and W respactively. This data request provides
each incremental axis position. Output is a 19 digit ASCII
string of eight numeric digits, sign, decimal point
[+ 1234,6789), measuremen! units and crossfeed formal
Position requests are only valid when the readout is In the
DRO Mode.

Example:

Command; 712 (incremental positon for axis #2)
Response. ¥ = -1234 5678 DEG

MILLVISION
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Data requests
(cont.)

Absolute Position (“?Ax<cr>"jWhare X = 1,2 3ot 4 lor
axs X, Y, Z and W respectively. This dala reques! provides
each absolute axis position. Culpult is a 19 digit ASCH string
ol eight numaric digits, sign, decimal poinl ( + 1234.6789),
measurerment units and crossfeed lormat. Position requesis
are only valid when the readout is in the DRO mode,

Example:

Command: 7A1 (absolute position for axis #1)
Response: X =+ 1234.5678 IN

Mote: Unavafiable axes or positions requested ouiside of the DRO

mode will praduce the following response:

EETHANEFEEERN  MX EWRE

Inch/mm Status ("M <cor>"") - The linear units responss is
"iN* for inch and MM tor millimeters, foliowed by a car-

riage return.

DEG/DMS Status (70 < ¢r> ") - This stalus 15 indicated as "'D"
lor degrees and “G" lor DMS.

Axis List (""?X <er>"") - This request allows the operator to
determine displayed axes and their positions. The axes are
listed according 1o ther availability and numerical designa-
tion. The numerical designations of one through four are X,
Y, Z, and W. If an axis is missing, 7! is represenled by
asterisks. For example, if X and ¥ were nol available, the
Mﬂﬂ ”n '1’ m (TR 'zw--h.

Current Tool (7T <cr ="") - This reques! provides the current
tool number in uss, 1-99

Current Readout Mode (" ?M-< cr>"") - This reques] determines
which mode MILLVISION is in. Responses are as follows:

“"H" = HELP
“D" = DRO

“P" = PROGRAM
“T* = SET TOOL

“C" = CALCULATOR
8" = SET SYSTEM

Filter Status {*'?F < er>>""} - This reques! allows monitoring of
the thermal and filter condition of MILLVISION, I the filter
and thermal conditions are good, the response s 0. if the
lemperature is too high o the Hiter has been removed the
response is 17

RS232 Error Status (**?Q<CR> ") - This reques! determines
if the current port has & parity error, data overrun, or buffer
ovarlow since the last request for RS232 error slatus. The
esponses are as lollows:

“0" il no ermors have ocoured
1" if emors have occured
The power up defaull is "'no error’”.




The kisyboard lunction allows 3 compuler to simylate MILLVISION's Ke board funﬂ H
keypad. The MILLVISION keypad has bean mapped to a standard y tlﬂn

ASCI 1erminal (Zengh Z.19)

The "keypress’™ mode must be enlered 10 use 1ne keyboard func-
thon. The keypress mode 1s entered by pressing Iha %" characier
The port will remain in the keypress mode until & cariage retumn
{<cr>})is received. Invalid keypresses are acknowledged with an
asterisk and bell characters ("= <cirl=G"),

Mote: To lerminate the keypress mode, enter a carmage return.

Each character received & interpreted as a simulaled keypress. The
character-lo-key conversion 1able is on page OF 17. MILLVISION pro-
vides an echo ol the keypress if desired (see page OP17). Depen-
ding on the echo mode. MILLVISION can echo the received
character, echo a more descriptive string, or echo nothing.

Note: The RS-232 keypress leature has an important restriction:
The operator should not access the RS-232 configuration
screens (Set System) by using the remote keyboard, Access to
these menus will have adverse alfects on the port, regardless
of whether any values were actually changed.

The character code definitions are as lollows:

MILLVISION ASCI Keyboard Echeo
Keys Character String
Meanu keys; M1t i, (1)
M2 S @
M3 &) {3
s F (4)
Ms G (5)
M& H (6)
Axis keys * o] X _
Y W Y _
z E Z__
w R W_
Dngit keys: o V] 0
1 1 1
2 2 2
3 3 ]
4 4 4
5 5 5
& 6 5]
'y 7 [
8 a 8
8 8 9
—_ ) - —

MILLVISION'
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Options appendices

Remote storage
device

Fieset keys

ZERO RESET
CLEAR

EDGE FIND
PRINT

AXIS CPLE
STEF #
NEXT STEP
TOOL #

Maode keys:

HELP
DRO
PROG
SET TOOL
CALC

SET SY5

Function keys:

REF

INCR

ABS
INCHMM
DEG/DMS
HOLE PTAN

Arrow keys

Up
Down
Left

Hight

cRonl - T 20 X -

OXNO-C

ZERO RESET
CLEAR
EDGE FIND
PRINT

AXIS CPLE
STEP #
NEXT STEP
TOOL #

HELP

DRO
PROG

SET TOOL
CALGC

SET §YS

REF
INCR
INCH/MM

HOLE PTRN

This appendix contains file format and command infor-
mation needed if an operator chooses 10 write a pro-
gram o support program lansfers.

Each llle contains a “"GENERAL IDENTIFICATION
HEADER". The information format and required bytes

of the header is as follows:

MILLVISION 1Df 1 byle M
VERSION NUMBER 1 byte 3
MODE ID (PROGMODE) 1 byte |
File Type (within mode) 1 byte i
USER SPACE (general use) (75) bytes

end ol recordfline 1 byle (=cr>)

TOTAL B0 bytes

MILLVISION'
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The "USER SPACE” is located m the “GENERAL
IDENTIFICATION HEADER" and is lormatied as
follows

Program Name B byte character stnng

Number ol Steps (last step #) 3 byte integer
Axis X Muliiplier 10 byle real
Axis Y Multiplier 10 byte real
Axis T Mubipliar 10 byte real
Axis W Multiplier 10 byte real
Reserved info, 7 bytes
Z-Coupling Nag

0 =off, 1=add, 2=sublract 1 byle
Reserved info. 16 bytes

TOTAL 75 byles

"PROGRAM STEP RECORD:™ (0-999 per program)
Each record consists of continuous data foliowed by
a8 <or> (carriage refurn).

Axis 1 Name 0=null, 1=x, 2=y, 3=2,

Ad=w 1 byte

Axis 1 Presat 10 byta resl (mmideg)
Axis 1 Function O=ref, 1 =incr,

2=agbs, 3=2z8r0 inc 1 byle

Axis 1 Ret. Step # 3 byte integer

Axis 1 RoundOff 0-8, a-f table index

{befow) ! byte

Axis 1 FlashPoint 10 byte real (mm/deg)
Axis 2 Name O=null, 1=x, 2=y, 3=2,

d=w 1 byte

Axis 2 Pressl 10 byts  real {[mm/deg)
Axiz 2 Funclion 0 =ref, 1=Incr,

2=abs, 3=2zem inc 1 byte

Axas 2 Rel. Step # 3 byte Integer

Az 2 RoundOff 0-8, &-f table index

{above) 1 byte

Axis 2 FlashPoini 10 byte real (mmidedg)
Hole Pattern Current Hole Number 2 byte integer

Hole Patterny Last Hole Number 2 byte integer
Toal Number 2 byte integer
Tool Axis X oftset direction 1 byte

0 = centered, | = “+", 2 =
Tool Axis Y offsel direction I byte

0 = centered, 1 = "+". 2 =
Resarved  Mustbe O 1 byte
AutoStep fiag O=nd, 1=Yyes 1 byte
end of recordfline <cr> 1 byte

TOTAL 63 bytes

MILIVISION
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Round OIf Table

Tabie ¥ Associaled Value
0 1.0 mm/deg
1 0.5 mmideq
2 0.2 mmideg
3 0.1 mmideq
4 0.05 mmideg
5 0.02 mmideg
& 0.01 mmideg
7 0.005 mmideq
i) 0.002 mmfdeq
2] 0.001 mmideg
a 0.0005 mmideg
b 0.0002 mm/deq
c D.0001 mm/deg
d D.00005 mimideg
[ 0.00002 mmideq
f 0.00001 mm/deg

Figure OP9. Round Off Table,

All "real” numeric entries are 10 consist of a right justified ASCII sign-
ed string, with leading zeros suppressed to spaces. The sign is 1o
be located at the immediate lelt of the mosl significant digit; the
positive sign suppressed to spaces. For example: “0.012345",
42,3442, "5B.844023, ' -7.". In addition, all presais and
flashing points are to be described in “‘'mm” or “degree’ units only.

All integer values are right justified ASCIl unsigned strings, with
leading zeros suppressed, except in the units position. For exam-
m: --12u' llDMI “‘54"1

Communication Thare are seven communication commands that are used when per-
forming transfers between MILLVISION and the remole slorage
commands device.

IDENTIFICATION COMMAND

MRECTORY COMMAND

AVAILABLE SPACE COMMAND

GET RECORD (0) of FILE (INDEX#) COMMAND
GET RECORDS (ALL) of FILE (INDEX #) COMMAND
SEND RECORDS [ALL) of NEWFILE (NAME)
COMMAND

G. DELETE FILE COMMAND

During program Iransiers, between MILLVISION and a remole
storage device, MILLVISION is always the issuer ol commands and
the remote siorage device is always ihe respondent. A wrillen pro-
gram will have to mterprel the command and issue a response. for
a transter function 1o work correctly.

nmonwE#
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Mote: For each command, enter the information within the quotes Com mun ic ation
— do not enter the quotes. Commands and responses are follow-
ed by a carriage retum {<cr>=}, "which signifies the end ol a Cﬂmmﬂ“ds (cont.}

transmission.
A. ldentification command

The wentificatson command contamnms the MILLVISION 1D milorma-
tion. This command 5 used to confirm and inifialize or resel ihe com-
munications link batween MILLVISION and the remote storage
device, The RESPONSE must follow within lour seconds or a
“timecut” will gozur, and the remote dewvice will not be available.

COMNMMAND "AAM3 <>

Definitlon:  "AA" Is the command type
"M s MILLVISION
"3" is release number of the firmware

RESPONSE “AMab<or>"

Definition:  "AA™ is the response lype
"a" s either 1" for IBM-PC. or "B for Stand-
Alons Box
b release numbar of softfirmware

B. Directory command

The remole siorage device is responsible for determining the amount
of disk space available and the number of files (programs) in the disk
directory. The remote slorage device also maintains an alphanumeric
list of avallable program file names and sizes. A numenc INDEX is
used to identify & file in a list, whare the first file has an index of 01,
the second is 02, stc. With this type of index, all necessary file infor-
mation can be determined withaul the operator having fo supply its
name.

The direclory command issued by MILLVISION, contains the INDEX
of the ITEM in the directory being requested. The RESPONSE returns
the FILENAME and FILESIZE {ram the directory,

COMMAND "BBaa<or>"

Definition: "BB™ is the command type
“aa" is the INDEX of the file requested. The
INDEX is 2 character ASCH numeric un-
signed integer, right justified field with left
zero suppression [0 spaces (except unils
position).
RESPONSE: “BBabbbbbbbb bbb cccceccc<er>"

Defintion:  “BB" is the response lype

“a" is the RESPONSE FLAG {sce list betow)

“bbbbbbbb.bbd" is the name ol the fila from
the directory. The FILENAME is 8 + 3
ALPHA/NUMERIC characters with a2 POINT
separating the EXTENSION fram the
MAME, and a iraifing space lor separalion
fraom the next held (filesiza).

MILLVISION®
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Communication
commands (cont.)

"ceeccoee” 1S Lhe filesize from the direclory,
The FILESIZE i 8 character ASCI numearic
unsigned integer, with lell zem suppression
lo spaces [fxcep] unils posilion).

Possible Response Flags:

0" GOOD, lunclion compilate

1" BAD, INDEX parameter [oul ol range} (nol
RUMEeric)

2" BAD, MEDIA write lockoul

"5 BAD, MEDIA read ermoriverify

"g" File not found

“7" BAD, disk not ready

C. Available space command

This command orders MILLVISION 1o determine if there 15 enough
space for a particular program 1o fit on the remote slorage device
directory.

COMMAND “CC<er>"
Definition: “CC” is the command type
RESPONSE “CCabbeooeoecc<cr >

Definition:  "“CC" is the response type

“a" is the RESPONSE FLAG (see list below)

“bb" is the number of FILE ENTRIES AVAILABLE
in the remote storage device directory. FILE
ENTRIES AVAILABLE s a 2 character ASCII
numeric unsigned integer, with left zero sup-
pression 10 spaces (excepl Units position). 25
file entries maximum per directory.

"ootecoon” s the bytes available from the direc-
tory. BYTES AVAILABLE is an 8 character
ASCIl numeric unsigned imeger. with lefi zero
suppoession Lo spaces (except units postion. ).
Possible Response Flags:
“0" GOOD, lunciion complete
2" BAD, MEDIA write lockoul

“5'" BAD, MEDIA read erroriverify
“7"* BAD, disk not ready

D. Get record (0) of file (index # command

This command is used 1o refrieve the "'General ldentification header”
which contains the remote program, number of steps. elc. for use
with the LOAD operation.

COMMAND "Dhasa<er>"

Definition:  “DD" is the command type
“aa" i5 the INDEX of the file requested, The IN-
DEX is a 2 character ASCH numernic unsigned
integer, right justified field with left zero sup-
pression o spaces (excepl unils position)

MILLVISION




RESPONSE "DDaDATA<cr>bb<er>""

Definition: DD is the response Iype
"a" |s the RESPONSE FLAG {see hs! below)
"DATA<er>" is the contents of the FIRST
linefracord of data from tha file, terminated by
< o>, end ol sifing
"bb™ is the CHECKSUM value generated by the
dala

The checksum is calculated by adding all the DATA
bytes {including the trailing < ¢r>), o an unsign-
ed binary value which is convarted 10 two ASCI-
HEX characiars and sent, the checksum byles are
foliowed by a <cor> that terminates the
RESPONSE.

Paossible Response Flags,

0" GOOD. fumction complete

1" BAD, \NDEX parameter (out of rangs)
"5 BAD, MEDIA read omoriverity

8" BAD, file not found

7 BAD, disk not ready

E. Get records (all) of Mle (index #) command

This command is used 10 send lhe entire file to MILLVISION from
the remote storage device. Hardware or software handehaking b= re-
quired, uniess the baud rate 1s very low.

COMMAND “EEsa<cr>"'

Dafinition: “EE™ Is the command type
“aa™ ts the INDEX of the file requested. The IN-
DEX is two character ASCH numeric unsigned
integer, right justified field with left zero sup-
pression o spaces (excepl units pasilion),

RESPONSE “EEaDATA<cr>bbDATA<cr>bb<er>"

The basic transmission unit s "DATA <¢r>bb™, sequenca (above),
repeated twice.

Definition: "EE" s the response lype
~a" is the BRESPONSE FLAG, see list.
“DATA<cr=" is the contents of one finefrecord
of data from the file, tarminated by <cr >, end
of string. Approximately 80 data byles can be
oxpected, bul it is not lixed. 1 1o 250 bytes are

possible.

“bb* is the CHECKSUM value generfated lor the
data. The checksum is calculated by adding all
the DATA bytes (including the tralling <cr >},
1o an unsigned binary sccumulator, and per-
torming a modulo 256 to obtain an B bit value,
This value 15 converted 1o two ASCH-HEX
characters and sent. The last checksum byle
s followed by 8 <cr:= thal lerminales the
RESPONSE.

LLVISION®
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Communication
commands (cont.)

Possible Response Flags.

70 GOOD, lunction complete

1" BAD, INDEX parameter [oul of range)
“2"' BAD, MEDIA read errorivarily

5" BAD, file not found

“7" BAD, disk nol ready

F. Send records (all) of newlile (hame) command

This command sends the entire file from MILLVISION lo the remote
siorage device, Hardware or software handshaking is necessary,
unless the baud rate is low. The response o tha command returns
the new fle (INDEX #) afier re-sorting the directory.

COMMAND “FFaaaaasan <or>DATA <cr>bbDATA <Ccr>b-
bODATA< cr>pbDATA<or>bb<er>"

The basic transmissian unit 5 the “DATA<cr>bb™ sequence
{above) repeated lour times,

Dafinition: “FF™ is the command type

“aasaaaan < or>" is the name of the file o save,
without the DOS extension,

"DATA<cr=>" s the conients of continuous
linesfrecords ol dala from the file, lerminated
by <or>, end of string.

“bb" is the CHECKSUM value generated for the
data The checksum is calculated by adding all
the DATA bytes (including the trailing <cr>),
10 an unsigned binary accurnulator, and per-
forming a modulo 256 1o obtain an 8 bit value.
This value s converted to two ASCI-HEX
characters and sent. The last checksum byte
is followed by a8 <or> that lerminates the
COMMAND. The end of the file is recognized
by noling thal the last < or > had no data before
i

RESPONSE “FFabb<cr>"

Definivon:  “FF" is the response lype
“&" is the RESPONSE FLAG (see list below)
“bb" is the INDEX of the stored file. The INDEX
is a two character ASCIl numeric unsigned in-
teger. right justified field with left zero suppres-
5t0n 10 spaces {excepl units posilion).

Possible Responsa Flags:

“0"" GOOD, tunclion complete

“1" BAD, INDEX parameter (out ol range)
2" BAD, MEDIA write lockout

3" BAD, MEDIA insutficient space

4" BAD, CHECKSUM

5" BAD, MEDIA read efroriverity

"7 8AD, disk nol ready

MILLVISION'
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G. Delete lile command
This command deletes tiles by the FILENAME
COMMAND "FGaaaaasas aaa<cr>"

Definition:  “GG™ 15 the command type
“aassazana.zaa’ 18 the name of the file from the
directory. The FILENAME Is eight plus three
Al PHA/NUMERIC characlers with a decimal
poinlt separating the NAME from the
EXTENSION.

RESPONSE “"GGa<cr>"

Definition”  "GG" is the response type
"a” i& the RESPONSE FLAG (see list balow)

Possible Response Fiags:

“0" GOOD, lunction complete
"2 BAD, MEDIA write lockout
"5" BAD, MEDIA read erroriverily
“6" BAD, file nol found

“7'" BAD. disk nol ready

Footswitch

1% lnch (3 5mm) phono jack
Edge Finder

Ya inch (3.5mm) phono jack

Centronics Paralle! Printer
Female 16-pin SDL connecior:

pin 1 - strabe (active low) fout)
2 - data {out})
3 - data 2 fout)
4-dala 3 {out)
5-data 4 four)
B-data 5 {our)
7-dama B fout)
8.dala 7 fout)
9-dala B {out)
10 - acknowledge (active low) {in)
11 - busy {ir}
12 - paper empty (in)
13 - select {in)
14 - auto leed {out)
15:- N.C.
16 - GND

External Video Maonilar
Femazale phone jack

MILLVISION®

Connector
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AS%-232 Communications

Male 9-pin D-subminialure connecior

Pin

o
|
e]
0

Description
Incoming Data
Owt going data

When active (logical "0, +12V). it
informs the other device that
MILLVISION s avallable 1o
communicate.

Signal ground

When active (logic ''0", +12V), itin-
dicates that the other device Is
available 1o communicate.

When active [logical 0", + 12V it
indicates that MILLVISION is ready
to receiva data,

When active (logical 0", + 12V}, it
indicates the device is available 10
receive daia

MILLVISION




NOTE: THE MILLVISION CHASSIS COVER SHOULD NEVER BE H
REMOVED FROM THE UNIT — THERE IS NOTHING WITHIN THE T rOUblEShﬂOtlng
CHASSIS THAT CAN BE FIELD SERVICED.

MILLVISION is equipped with an electrically powered exhaust fan i i

lot tha dissipation ol internally generated heal, and fealures a Ventllatlﬂn
passive, fillered, fresh air Intake. Adequate airflow 1o the Intake SYStem
should be allowed for, as well as accessipility 1o replace the liter

assembly, il necessary.

H MILLVISION's intemal tlemperature nses above a preset imi, a
message will appear on the screen (when in the DRO mode). This
message will direct the operator to select the HELP screen for
remedial action,

WARNING - Whatever the reason for the diagnostic filter
message, It is Imperative that the unit be shut down and the
fault rectified as soon as possible (the immediate machin-

ing eperation may be completed).
"'Check Filter”” Faults and Remedies

1) Inadequate airfiow to the filtered intake - Make sure paper,
wipes, or debris are not restricting air circulation around and
under the unit.

7) Plugged Filter - The fan filter is easily removed for cleaning or
replacement. Simply unsnap the protective culer quard from the
main fan assembly. Clean the filer with scap & water (let dry
before reinstalling). Replacement filters are available from ACU-
RITE Factory Service (1-800-832-3222).

3) Work area temperature too high - MILLVISION is designed to
function in a temperature range of 0° 10 40° C (32° 1o 104 F)
with 25-85% relative humidity, non condensing, If the work area
temperature is 100 high, it is recommended that MILLVISION be
shut down until temperatures rewum to the normal operating
range,

4) Exhaust fan does not operate at high temperatures - The ex-
haust fan only runs when internal temperatures are high, If the
“Check Filter" warning is present, indicating high internal
temperatures, and the fan is not wing do nol continue to
operate: MILLVISION. Excessive Infernal temperatures can
damage the electronic components. Contact your ACU-RITE
Distributer/fOEM ar the Factory Service Depariment
(1-800-632-3222) for repair or replacement information. for repair
of replacement information.

Unit Line Fuse M"..LV'SION

If there is power to MILLVISION, but it does not power up, check fUSEE
the iine fuse on the back of he chassis, If the fuse is bad, replace
it with an eguivalent 1.5 AMP 250V, 14" length fuse,

MILLVISION




Troubleshooting
software errors

Hardware idenlification

CPU Modute number and Axis Module numbers can be found as
follows:

1} Press the SET SYS mode key

2} Press the "MISCELLANEOUS" menu key.

3 Press the “"TESTS™ menu key,

4) Press the "HARDWARE IDENTIFICATION™ menu key

The module revision numbers will be useful when discussing a pro-
blem with the ACU-RITE Service Depariment,

I a problem arises within MILLVISION, error messages and help to
recoves lrom Ihe efror appear on the screen,

Pessible errors in data transmission from one module 1o another and
encoder parformance include:

ERR T1 - Moduli (axis) lransmilling invalid dala

ERRA T2 - CPU Module ransmitting invalid data

ERR T3 - Previously identified module falls 1o communicale

ERR T4 - Invalid oata reguest

EAR C1 - invalid pulse counting

ERR C2 - Encoder outpul signal is out of spec

ERR C3 -invahid encoder inpul signal, for those axes with differen-
tial input option

“T™ Errors are self-correcting {up to a certain level), The system will
attempt to remedy the condition sevaral times before prompting the
operator.

ERA T1 and ERR T2 rap errors from partial communicalion hard-
ware breakdowns and from certain communicalion sollware errors,
It a bit gets dropped during a data transter, or if an axis board fails
to recognize a data request code, the emor message results.

ERRA T3 appears il the module is removed while the unit is operating
or if these is a communication hardware failure. This error will also
appear || the software fails o inlerface with the communication
hardware,

'"C"" Errors involve the axis board encoder pulse circultry and sofi-
ware, These errors are no! self-correcting and must be remedied by
Ihe operator (through an efror recovery routine) or an ACLL-RITE
serviceman,

ERR C1 is a soltware error "trap”. Rl occurs |l the axis board
microprocessor is unable 1o access the pulse counling circuitry (keep-
ing current eéncoder position), or if tha circuitry fails 10 count correct-
ly. This error may be corrected by reselting The axis board In.ques-
lion. It should, however, be interpreted as a senocus error and the
axis board serviced or replaced.
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ERR C2 is a hardware error generated by the axis board encoder
iInpul circuitry. This electronic circutt constantly mondtors the ntegri-
ty ol the encoder signal lor slew speeds greatel than the unil can
accommodate. Incorrect pulse frain sequence or élecino-magnetic
interfetence (noise) will make the unil count incorrectly. These pro-
biems are oulside the readoul and requira the operator to first cor-
recl 1he external problam and then resel tha axis board.

Errar messages nole the errar lype, the siol localion of the devian!
moduie, and the paricular axis the eror has ocourred.

Most error codes can be resel by restanling the axis board in ques- HESBtting
tion. This is done through the “"ERROR RECOVERY' menu key
which becomes active in the DRO display once an arror has occurred.  @TTOF codes

Fress the “ERROR RECOVERY" menu key to restan an axis boand.
A screen indicating the axis board and encoder connection in anror,
possible reasons the emror occumed. steps to recover from the amor,
and requirements are displayed.

Press the “FIX AXIS" menu key 1o restart the axis in question. A
note will appeat indicating Il the error was removed successiully or
unsuccassiuly. I the error was removed successfully, the axis board
is resel and the problem is no longer present. il the ermor was nol
removed successfully, the problem is stil present and lurther
troubleshooting must continue. The problem may be a faully module
ot in the Enear encoders.

Note: I a home reference point is used (FTO or Absolute Zero
scales), "C'" type errors require that it be found again.

If & hardware faull Is suspected (axis board, CPU boarg or power
supply board), please contact your ACU-RITE distriputor tor further
indormation.

ACU-RITE products and accessories are under a one-year (from dale Warranty
of purchase) warranty for defects in material and workmanship. ACU-

RITE will, at its option ang expanss, repair or replace any pars ol

the ACU-RITE Product which fail 1o mee! this warranty. However,

ACU-RITE must have received notice of the claimed defect from the

consumer during the warranly period.

This warranty applies only 10 products and accessories which have
been installed and operated in accordance with instructions in ACU-
RITE reference manuals, ACU-RITE shall have no obligation, with
respect o any defect or other condition. caused in whole or pari by
1he consumer’s incorrect use; improper mainlenance or modifica-
Tion of the equipment, or by the ropair or maintenanca of such pro-
duct by any person excepl persons deemed by ACU-RITE 1o be
qualified

Less in operating performance due to environmental conditions, such
as humidity, dust, cormosive chemicals, deposition ol ofl or other
foreign maner, spiflage or other conditions beyond ACU-RITE's con-
Irol cannot be accepted by ACU-RITE

MILIVISION®
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Specifications

There are no othés wairanlies expressed or imphied, and ACU-RITE
INCOARPORATED shall not be liable under any circumsiances for

consequental damages
Before feluming the unit 10 your local ACU-RITE Distnbutor or

Original Equipmen! Manuiaciurer, be sure thal all efforts o comect
a problem have been exhausted.

Dimensions 14" Wx 145" Dx 75" H
Weight Approximately 25 lbs.
Power Input 95-130, 1B0-250 VAC,
Requirements 1.5 amp, 47-63
Number of
Display Axes 1, 2, 3, or 4 (user configurabla}
Electronics Multiple Microprocessar
Display 7" diagonal CRT
Scale Resolutions Standard resolutions (user specified)
10 pm { 0005")

5 pm (.00025™)

2 pm (.0001")

1 pm (.00005")
Linear and Rotary Channel A & B TTL Square
Encoder Input Wave signal in quadrature-

{90% nominal phase relationship with
Fiducial Trigger Outpul signal [when
provided)

UL & CSA Compliance Pending

FCC Compliance Statement for USA Users

This equipment uses, generates, and can radiate, radio frequency
energy. Il this product is not installed and used in accordance with
the operalor’s manual, interference to radio communicalions may
result. This product has been tested and is in compliance with the
limits in effect at the lime of manufacture for a Class A computing
device pursuan! 1o Subpart J of Part 15 FCC Aules. These limits pro-
vide reasonable protection against such interference when operated
in a cammercial environment. Operation of this equipment in a
residential area may causa interference, in which case the usar will
be required to take whalever measures Necessary to correc! the in-
lerfarence al the user's gxpensa,
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ABSOLUTE - The measuremant of tolal distance moved along an Gl 0553"?
axis from a fixed datum point (zero, zero retefence or workpiers 7era)
an, of Thed with reference 1o, the workpiece,

AUTO STEP - An oplional feature in the PROG mode which com-
bines the current program step with the next step and displays both
al 1he same lima. This feature allows the operator 10 view up o 4
axes al one lime {the axes must be 4 different axes), .

BATTERY BACKUP - One of two self-contained DC awxiliary power o, ey 4t 2578 oo/
sources. One power Source is & standard fealure thal mamiains axis | -

paramaters and programs if AC power is intercupted or lost. The se- T = i
cond power Source is an option that supplies complete power to the

unit {optional AC backup),

CRT - Acronym tor Cathode Ray Tube; main viewing screen of the
it

CPU (CENTRAL PROCESSING UNIT) - The integrated circuil which
provides conlral of memory and computational functions.

CARTESIAN COORDINATES - A system of rectangular coordinates
for identifying the axis of motion and ihe direction o! motion.
MILLVISION automatically calculates coordinates in the hole pattem
routine,

CHECKSUM YALUE - A summation of biis or digits. Primarily used
for checking ROM (Read Only Memory) computer memory 1o ensure
it has nol been altersd.

CURSOR - The mavable “'pointer’’ which indicates where enlries or
actions will taka place.

DIRECTION POLARITY - The assignment of a + or — value to a
direction of motion along an axis. This assignment is based on shop
standards or operator’s cholce,

DMS - Degrees, Minutes, Seconds, One form of displaying angularity
Tha other form is decimal degrees (DEG)

FIDUCIAL TRIGGER OUTPUT (FTO) - A pulse generaled when &
fiducial (reference) mark on a glass scale is sensed by the scale
reading head. The FTO signal is used to relocate workpiece zero
after a power Interruption and it is used to define the Interval loca-
tions when using Mulliple Error Compensation.

FREEZE - To hold an axis display with its current value, not allow-
ing it to be changed by incoming scale information.

HOME REFERENCE POINT - (See FTO), Used to reset axis posi-
tion relative 10 a workplece after a power interruption,

INCREMENTAL - A measurement indicating a distanca from the cur-
rent tool position 1o a desired tool posilion (point 1o point). Incremental
moves comprise he absolute measurement (parns make up lhe
whaola),

MICROPROCESSOR - The control and processing portion of a small
computer

MILLVISION
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MULTIPLE SCALE COUPLING (MSC) - The capability of
mathemalically combining Ihe signals from two parailel linear en.
coders. The screen will indicale the coupled axes and display the
comblned resultant motion ol {he two scales.

MULTIPLIER - A parameler in & program thal can be used 10 alter
axis displays using shrinkage or expansion faclors for mold or die
work, or when machining a pan to scale. A multiplier of — 1 can be
used 10 maching mirror images:

RAM - Acronym lor Random Access Memory. This mamory holds
information and programs during processing “'temporary’’ memory.

REFERENCE PRESET - Sets the incramental display 1o the distance
and direction required 1o move 10 a desired posilion which is rederenc-
ad from the axis absolute zero point

RESOLUTION - The smallest {or least count) unit of motion that a
readout syslem I8 capable of measuring and displaying.

ROM - Acronym for Read-Only Memory. A slorage ammangemen for
information ratrieval only. This memory contains operational insiruc-
tions (Vpermanent” memory).

RS-232C - A type of serial communication. When this capabiiity is
supplied with the readout, it allows communications in both direc-
tions, betwasn the readoul and computer or other peripheral device.

SOFTWARE - Programs, routines, codes, and other writlen infor-
mation which communicale commands 10 a computer.

TACTILE - A type of key, Ihat when pressed, can be fell to “'snap™.
The snap indicates 1o the usar that the inpul was accepled.

THAW - The menu key which will cancel & frozen display. See
FREEZE.

TOOL OFFSET - Values generated from ool dimenson mformarion
lo correct the display when 1001 changes are made. Tool offsets alter
the readou! display 10.indicate the true position of tool cutting
surfaces.

TTL - Acronym lor Transisior-Transistor Logic. Family of logic dir-
cuit designs found within digital électronics

MILLVISION




REPEATABLITY Within sne resdlubion Sl Standa rd li nEar

OPERATING U5C 1o S0°C (32°F 0 172°F)
CONDITIONS 25% o G relative Tamidily (ron-Condsnsing) encoder
- - -
STOMAGE  80°C 10 66°C (=409 ip 143°F) specifications
CONMTIONS 20% 10 95% relative humidisy (Mon-condansing

ELECTHICAL CHARACTERISTICS

. TTL compatinle ransisior ehllectnd autpo! with
mierral pull-up reSEin.

- Lesgie 1T level:
mill-up o Ve {51 ¢+ Y Ve through @ resistor
pull-up resistor = 450 & 10% ohms)
¢ loge "0 weval
0 5 Ve mEximem
- TmE manmum jcorren) sniking lmik

= Aeguirest Inpul Connector
Bendix PTC BA-10-6P or eguialeni

STANDARD CABLE CONNECTOR

Cable Digemeesr Amsawed -3 | 17
i—% e - % 4 191
ey
by A [WT)
\)f . B pGRH)
Beagia PTO G4 1569 i (RED
i Cawwon, Bumdy sgude.) £ [DRARN)

D jaLK)

PN A PN B
Cnanoal A Channet B
(Typical) {Typicall
TR
ot i 5 1
PiN F
Fiducial
Trigger ., [
Culpul
Totn
west 1]
el | aaT = |
AL
PN INPUTHOUTPUT
A Channel A" square wave sgrisl
] Chennel “H™ square wave signal i quadiiiurte
(A0* nominal phasa relabonship) with channes
A signal
Yoo, + 51 o« 0 Ve, currend 200mA mmas
Common {powsr supply and gignal return)

Shimld, rezday head cama goound
; Fiucial tngge outout signal fwhen prodded)
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