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INSTALILATION SAFETY SUMMARY

To obtain the high degrec of precision associated with a MITUTOYO linear scale system, the scale system
must be installed properly, Fortunately, properly installing the scale is not difficult. The main requitement
is to read this manual and follow the instructions carefully. Failure to install the scale properly or improper
usc will void the warranty. '

Manual Conventions

In this manual, the convention for calling out a rcadout key is to place the key label in all capital letters,
For example, "press PRESET" refers to the operator pressing and then releasing the key labeled
"PRESET", If it is necessary to hold the key down, the instructions will so indicate.

Safety Suminary

WARNING: This product is not designed to be used in a hazardous environment, To avoid an explosion,
which may cause severe injury or even death, do not operate this product in an environment where
flammable gases or other highly combustible materials (dust, liquids, etc.) are present.

CAUTION: To avoid an electrical shock, use only the power supply provided with this product.

NOTICE: The power supply for this product operates on a 115 VAC power source. Do not use any
other power source,

NOTICE: Properly ground the readout to provide maximum protection from electrical noise. Electrical
ground to the machine tool is accomplished by connecting the ground wire from the GROUND terminal on
the readout to the machine frame. Make sure that the machine tool itself is grounded. Sec “4.3 Cable
Connections" for more information on proper grounding.

——
—

Warranty
In the event that the Miwtoye Digimatic Scale System should prove defective in
workmanship or materials within one year from date of purchase for use, it will be
repaired or replaced, at our option, free of charge upon its return to us prepaid.

——
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ﬁ 1. DESCRIPTION

FAX NO. P. 05/18

Figure 1. Digimatic Scale System Components

The Digimatic Scale System includes the Components listed below, Sce Figure 1 above for

identification.

Component:
DIGITAL READOUT

SCALE

Description:

The digital readout ILED displays indicate the current position of the
workpicee for the X and Y axes. The readout allows the input of
“prescts.” All operator interaction with the scales is through the
readout. The ground wire is used to ground the readout to the
machine,

There are two scales: a long one for the X axis and a short one for
the Y axis. They attach to the machine tool worktables and measure
table movement. Each scale has two Mmajor parts: a spar and a reader
head:
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SPAR

READER HEAD

MACHINE ARM

MOUNTING
HARDWARE

POWER SUPPLY

POSITIONING BLOCKS

FAX NO. P. 06/18

A long, slender, aluminum extrusion with a “scale” inside. At each
end of the spar there is an end cap to allow mounting to the machine
tool.

Used to measure movement along the spar, A hardwired signal cable
connccts the reader head to the readout. The reader head containg
two sloticd holes for mounting.

Used to mount the readout to the machine tool. The readout is
attached to the tray, The machine arm adjusts to allow ease of
viewing.

Clips, shims and fasteners used to install the scale system.

Converts standard single phase, 115 VAC, 50-60 Hz power to the
low voltage DC power used by the scale system. The scales are
powered through the readout.

Keeps the reader head properly aligned with the spar during shipping
and installation. Do not remove before the scale is completely
installed.

PLANNING THE INSTALLATION

Installation Overview

The operations listed below are performed in installing the Digimatic Scale System.

T

lray.

Description: Section of Manual;
Make surc the scale effective measuring range is not 2.2 Checking Scale Fit
less than the work table range of travel.
2 Prepare the machine tool. 2.3 Machine Tool Preparation
3 Design the general layout of the scale system. 2.4 Installation Requirements and
Guidclines
4 Make mounting brackets and covers. 2.5 Mounting Bracket and Cover
Fabric¢ation
5 Install the scales. Spar first, then the rcader head. 3. SCALE INSTALI.ATION
6 Install the machine arm. 4.1 Machine Arm Installation
7 Artach the readout to the machine arm tray. Also 4.2 Readout Installation

attach the readout ground wire to the machine arm

4,3 Cable Connectians
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2.2

Checking Scale Fit

‘I'he worktable range of travel is the total
amount the worktable moves left and right
of center, If a worktable's range of travel
is unknown, it can be determined by
moving the workrable as far as possible in
cach direction, and marking the spindle
location on the worktable. The worktable
range of travel is the distance between the
two marks. See Figure 2.

To have the right size scale, the scale
nominal range (L1) must be equal to or
larger than the worktable range of travel.
Sece Figure 8 and its accompanying table
for the diffcrent scale ranges.

SPINDLE ™~

WORKTABLE
MOVEAMENT

M

FAX NO.
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NOTICE: To avoid damaging the reader
head and spar, the worktable range of
travel must be less than the scale
mechanically permissible range (LA4). If
it is not, modify the machine tool to
reduce the worktable range of travel or
acquire a longer scale. To limit the
worktable range of travel use mechanical
stops or other methods. Make sure
permanent stops are used. Do not use
adjustable stops (if they get changed,
damage to the scale is inevitable).

The scale mechanically permissible range
(LA) is the maximun distance the reader
head can travel in the spar before it hits
the scale end caps. The scale
mechanically permissible range (L4) is
slightly longer than the scale nominal
range (L1).

WORKTABLE
MOVEMENT

e ——

N

————

' o

| € - |
)MARK SPINDLE

k3

..

l

——

T

READER HEAD

Figure 2. Worktable Range of Travel and Scale Nominal Range (L1)

(8]
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Machine Tool Preparation 24

Machining accuracy not only requires
accurate measurernent (provided by the
Digimatic Scale System), but it also
requires that the machine tool be
accurately adjusted. For this reason,
check the machine toel for play and
vibration in moving members such as:
worktables, knee, saddle, spindle, etc. As
necessary, tighten the gibs, clamps and
others, to secure the best possible
machining accuracy.

FAX NO.
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Installation Requirements and
Guidelines

Before installing the scale system,
examine the machine tool to determine the
best locations to install the scales,
machine arm and readout. Figure 3 shows
a typical installation of a scale systern on a
machine tool. Observe the requirements
and guidelines which follow:

Figure 3. Typical Scale System Layout
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Scale Layout:

One of the scale components (spar
or reader head) moves with the
worktable and the other is
stationary. Kecping the reader
head stationary is preferred
because then the signal cable docs
not have to move and can be
permancntly secured.

As long as space permits, mount
the X axis spar to the worktable
and mount the reader head on a
stationary part. The Y axis usually
has the reader head mounred to
the worktable with a mounting
bracket and the spar attached to
the knee of the machine.

To prevent bending or damaging
the spar, the surface to which the
scale is mounted must be
machined flat. On most milling
machines, the front and back faces
(or sides) of the worktable are
machined surfaces and arc the best
places to mount the scales.

The X axis scale may be mountecd
on the front (operator side) or
back (machine side) of the
worktable. An advantage of
mounting on the front side is ease
of access for mounting and
service, A disadvantage of
mounting on the front side is that
the scale is more likely to be
damaged by impact and debris.

Most X axis scales are mounted
on the back side of the worktable.
Installation is slightly more
difficult, but once installed the
scale is better protected.

FAX NO.
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In most cases, mounting the scale
on the back of the worktable will
reduce the available Y axis trayel
of the worktable by the width of
the scale, 0.87 in. (22 mm). SoY
axis travel must be limited to
prevent the scale from being
crushed between the worktable
and the rest of the machine tool,
Attaching a 1.2 in. (3 Imm)Table
Stopper to the Y axis ways
accomplishes the task easily.

The scale (spar and reader head)
must be centered on the worktable
length.

Install the scales as close as
possible to the ways of the
machine tool, The closer the scale
is to the ways, the higher the
accuracy of measurement

The scale end caps are designed to
provide a small clearance between
the spar and the machine tool.
Either face of the scale can be
mounted to the machine tool,

To prevent the reader head from
being directly exposed to chips
and cutting fluid, the scale must be
installed with the reader head
down. See Figure 4. The scale is
not designed 1o be mounted with
the reader head mounted up or
sideways. See Figure 5.




——
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SPAR

READER HEAD

Figurc 4. Reader Head Down

CROSS-S5ECTIONAL VIEW

{l NO NO

YES  YES

Figure 5. Scale Orientation

A scale cover is recommendecd.
The cover will help protect the
scale froin coolant, dirt, and dust
as well as shocks or blows,

Attach the scales to parts of the
machine tool that will not be
damaged by the attachment. Do
not mill or drill additional slots or
holes in the scale. Do not weld on
the scale or the machine tool.

In most cases, mounting brackets will be
required to install at least one of the
scales, Sec "2.5 Mounting Bracket and
Covcr Fabrication” for more details about
mounting bracket design.

Machine Arm and Readout Layout:

Choose a location where the
readout keys will be convenient to
the operator (for entcring origins
and presets) and where the display
will be easy to read.

Avoid locations where the readout
is exposed to flying chips, cutting
oil, or machine oil.

Avoid exposure to dircct sunlight
or hot air. Do not place in front of
a heater vent.

Avoid electrical interference.
Position the readout at least 0.5 m
(20 in.) from a high voltage
source, a high current source, or a
power relay.

If it is impractical to avoid
environmental exposure, install
covers and shiclds to protect the
readout.

The machine arm is designed to
mount to a vertical surface,
Mounting to a horizontal surface
requires fabrication of a different
mounting bracket.

The readout is electrically
grounded to the machine tool
through the readout ground wire,
Atrach the ground wire to a metal
part of the machine tool frame
which has a path to the machine
tool electrical ground,
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2.5

Signal and Power Cable l.ayout;

. Check that the signal cable length
is sufficient for the planned cable
routing. Where the reader head
moves, take extra care in routing
the signal cable to avoid damaging
it as it moves,

Avoid interference by placing the
reader head signal cable and the
readout power supply cable at
least 40 in, (1 meter) away from
any high voltage lines (c.g. the
imachine tool power linc, etc.),

. Never route a signal cable parallel
to a high voltage line. If a signal
cable must be routed close to a
high voltage line, have it cross the
line at right angles.

. If possible, provide a dedicated
electrical circuit for the scale
system. For more details, see "4.4
Power Supply Connection."

Mounting Bracket and Cover
"“abrication

The brackets shipped with the scale

system are sufficient for many

installations.

However, some installations Tequire
additional mountirig brackets or scale
covers. For example, a mounting bracket
may be required to hold the reader head
for the Y axis in place. The mounting
brackets span from the mounting holes on
the spar or reader head to a mounting
surface on the machine tool. Sce Figure
6.

P. 1/18

Design and fabricate the mounting
brackets before proceeding with the
installation, See Figure 8 for scale
dimensions. To determine the dimensions
and shape of a scale mounting bracket:

MOUNTING
LOCATION

READER
HEAD MOUNTING
BRACKET

Figure 6. Reader Head and Mounting
Bracket

1. Position the worktable at the
center of its range of travel,

2. Determine exactly where the scale
will be installed. Make sure that
the center of scale’s ineasuring
range is on the center of the
worktable’s range of travel and the
reader head is centered on the spar
when the worktable is at the
center of its travel, Position the
scale on the worktable.
Otherwise, use the dimensions in
Figure 8 and its accompanying
table. Note that:
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To insure proper scale function,
use the positioning blocks to keep
the reader head properly
positioned with respect to the
spar. A mounting bracket which
will permanently hold the reader
head in place must maintain the
same reader head alignment.

When the worktable is moving, the
spar and reader head must not
interfere with any part of the
machine tool (lever handle, limit
switches, junction box, etc.,).

3. The reader head mounting holes
provide adjustment in the vertical
(up to down) direction. Shinuning
provides adjustment in the
horizontal (in and out) direction.

We rceccommend not mounting the scale
irregular surfaces due to potential
alignment difficultics.
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2.6

2.7

FAX NO.

Dimensions: See Figure 8 for the locations of dimensions L1 through LA,
Code No.: L1* L2 L3 14 Signal
Nominal | Distance between | Overall Mechanically Cable
range mounting holes length permissible range Length
(in.) (in.) (in.) (in,) (feet)

572-125 13 18.250 18.959 14.011 10

572-127 16 21.250 21.959 17.01) 10

572-132 30 34.750 35.459 30.511 10

572-134 36 40.437 41.146 36.198 10

*(,1: The effective length of the scale over which the rcader head can accurately measure distancces.

Mounting Hardware

To facilitate installation, the following irems are provided:

r

Recomimended Installation Tools
Hand Tools: Power drill, drill bits,

screwdriver set, hand tap set, scriber,

Qty: Description:
4 (2 perscalo) | 1/4 - 20 NC, Sckt Hd Cap Screws
4 (2 per scale) | 6 mmn
4 (2 per scale) | 1/4 - 20 NC, Sckt Hd Cap Screws
2 10 - 32 NF Screws
2 No, 10 Lock washer
6
6
4

Allen wrench set, pliers, pincers, center
punch, ballpeen hammer, files, magnetic
stand (to hold the dial indicator), oil stone
and marking pen.

Measuring Tools; Vernier caliper, steel

rule, dial indicator, test indicator, and

thickness gauge.

10

Fittings and Fasteners; Shim stock,
socket head cap screws and plain and lock
washers (in amounts needed for mounting
brackets), pan head screws and nuts (for
securing scale covers).
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SCALE INSTALLATION

To obtain the greatest scalc accuracy, the
scale should be installed and aligned
carefully.

X Axis Installation

In most cases, the X axis scale can be
installed withour additional mounting
brackets using the instructions below. If
the mill already has properly positioned
and sized scale mounting holes, skip steps
1 and 2 and use the existing holcs.

1. Center the worktable in the middle
of its range of travel. Hold the
scale against the worktable in the
approximate location wherc it will
be located. Mark one mounting
hole at each end cap. Measuring
down from the top of the
worktable, the two holes should be
vertically within .010 in. (.25 mm)
of cach other.

2. Drill and tap the two 1/4 - 20 NC
holes.

3. Attach the scale to the machine
tool, See Figure 9, Usc the 1/4 -
20 NC x 7/8 in. socket head cap
screws provided.

11
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Figure 9. Scale Installation

Align the two ends of the spar to
the machine tool ways (axis of
movement). Align both faces.
Align the outside face first, to
avoid having to realign the top (or
bottom) after shimming one end
cap out,

The goal during the alignment of
the spar is to align the two ends of
the spar (nor the end caps) as near
as possible to each other and the
machine tool ways. Some spars
may have slight twists or bends,
that are normal, cannot be
adjusted out by the installer, and
will ot significantly affect
accuracy.
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NOTICE: To avoid binding which
will damage the scale and may
make it inoperable, align the spar
as close as possible to the machine
tool axis of inovement.

Outside Face: Rigidly mount the
indicator with a magnetic stand or
similar device to a stationary
member (the knee or spindle of the
machinc tool, or the floor, for
example). Manually feed the
worktable from one extreme of
travel to the other. The desire is
to align the two ends of the spar,
but since the worktable will not
travel that far, use locations on the
Spar as near as possible to the end
caps and c¢lose to case joint, See
Figure 10.

SPAR

TEST INDICATOR
Figure 10. Side Alignment

If the indicator readings at the
extremes of travel differ by more
than .010 in. (.25 mm), reduce the
distance to as close to zero as
possible. Do this by shimming and
adjusting the attachment at the end
caps.

12

Top (or Bottom) Face: Aslong
as the scale or end caps do not
protrude above the top of the
worktable, the distance from the
top of the spar to the top of the
worktable is unimportant.
However, the top of both ends of
the spar should be the same
distance from the top of the
worktable,

Check the alignment by laying a
flat object across the worktable,
and measure the distance between
it and the top of the spar next 1o
cach end cap with a gauge block,
feeler gauge or other measuring
device. Sce Figure 11. If the two
ends of the top of the spar are not
within .010 in. (.25 mim) of each
other, adjust the scale at an end
cap until they are.

MEASURE THIS
DISTANCE

Figure 11, Top Face Alignment

Imporiant: The above procedure
assumes the top of the worktable
is aligned parallel with the machine
tool ways within .005 in. (.13
mm). ¥f in doubt, check the
alignment of the worktablc at each
end cap using a dial or test
indicator,
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10.

Remove the positioning blocks by
sliding them away from the reader
head tabs (in the directions
indicated by the arrows) and
pulling them out of the end of the
spar. Sce Figure 13. Ifthe reader
head is in the correct mounting
location, the positioning blocks
should slide off and on the reader
head tabs. If they will not slide on
and off rcaderhead tabs, check the
detector head alignment.

Save the positioning blocks for
later scale removal and
installation, or to return the scale
for warranty reasons. They will be
required for proper re-alignment
of the reader head.

_. POSITIONING

—/
S

— "

— "\\

-

Figure 13, Removal of Positioning
Blocks

Check the travel of the worktable
through its whole range of travel.
The reader head should not be able
to cxceed its recommended travel.

Install 2 worktable stop to protect
the scale from being crushed if the
Y axis is moved too close to the
column of the machine.

14
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Y Axis Installation (With Bracket)
The following instructions describe the
installation of the Y axis scale using the
mounting brackets provided with the scale
system. The brackets have slotted holcs
that allow adjustments. See Figure 13A,
Most Y axis scales can be mounted this
way. If custom mounting brackets are
fabricated for the installation, install the
scale carefully, observing the guidelines
regarding reader head and spar alignment
discussed in "3.1 X Axis Installation"
above,

MOUNTING

LOCATION
MOUNTING
BRACXET
MOUNTING
HEADER BRACKET
HEAD

Figure 13A. Y Axis Mounting
Hardware

1. Attach the cross travel bracket
with .200 in. spacers to the right
hand side of the knee of the
machine tool. Use two of either
the 3/8 -16 NC x 1 in. or 1/4 - 20
NC x 1 in, socket hcad cap
screws, If the machine tool does
not have pre drillcd holes,
appropriate holes will need to be
located, and then drilled and
tapped.

If necessary, scrape excess paint
or scale from the bosses to allow
the spacers to fit flush against
machine tool,
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Attach the Y axis scale to the

cross rravel bracket or knee with 6.

two 1/4 - 20 NC x 7/8 in. socket
head cap screws and thin washers.

Important: On some machine
tools, the cross travel bracket is
not necessary and the scale can be
mounted directly on the knee of
the machine tool,

Align the two ends of the spar to
the machine tool ways (axis of
movement). See "3.1 X Axis
Tnstallation,” step 5. After the
scale is aligned, tighten the screws
to secure the spar permanently.

Attach the reader head bracket to
the horizontal bracket with two 10
- 24 NC x 3/4 in. socket head cap
screws. Attach the assembled
bracket to the reader head with
two 1/4 - 20 NC x 1/2 in. socket
head cap screws.

Locate and attach the vertical
upright bracket to the holes on the
right side of the saddle
(underneath the table) with two
1/4 - 20 NC x 1 in, socket head
cap screws and flat washers. If
the machine tool does not have pre
drilled holes, appropriate holes
will need to be located, and then
drilled and tapped.

15
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Move the saddle (Y axis) to
middlc of its travel and attach the
vertical 'upright bracket to the
horizontal bracket of the reader
head. Usetwo 1/4 -20NCx 1 in,
socket head cap screws and
washer. Make sure the brackets
arc flush with the saddle, and are
sitting square on the reader head
horizontal bracket. Shim and
adjust as necessary. Then, tighten
the screws to secure the reacler
head permanently.

NOTICE: If the mounting
screws are tightened while there
is too much clearance or
misaligninent, the reader head
could be damaged. The
clearance and misalignment
causes the reader head to bind
and rub as it slides in the spar,
eventually damaging the scale,

Remove the positioning blocks by
sliding them away from the reader
head tabs and pulling them out of
the ends of the spar. Save these
blocks also,




READOUT INSTALLATION

Machine Arm Installation

Mount the machine arm to a surfacc of
the machine tool with sufficient strength.
If the machine arm 1is attached to a thin
mermber, such as a sheet metal cover,
reinforcement may be required to prevent
damage to the member. The mountng
location must provide electrical ground
from thc readout to the machine tool.

4.2

Drill and tap holes in the machine tool
member. Use the machine atm mounting
holes as a template to determine the
locations of the holes. Use the short 1/4 -
20 NC screws provided or screws of
equal or greater strength, See Figure 14
for a typical machine arm installation.

P

1
%

Figure 14. Machine Arm Installation

16
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Readout Installation

Place the readout on the machine arm
tray, Secure the readout by inserting the
two 10 - 32 NC screws provided through
the tray and into the screw holcs on the
back of the readout. Attach the ground
wire to the machine frame (See Figure
15).

AL
e D
AN

ATTACH TO
MACHNEFRAM;/

READOUT

Figure 15. Readout Installation
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‘ 4.3 Cable Connections

BACK OF
READOUT

X AXIS SIGNAL CABLE

SIGNAL CABLE

Figure 16. Back of Digital Readout

Cable Routing: When routing the signal
cables, observe the requircments and
guidelines outlined in "2.4 lastallation
Requirements and Guidelines.”

Use the provided cable clips to fasten the
parts of the signal cable that don't need to
move. If possible, fasten a clip on the
cable near where it enters the reader head.
This will avoid undue strain on the reader
head if the signal cable is pulled or jerked.

17
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4.4

The signal cable is hardwired to the reader
head, and if the reader head moves, part
of the signal cable will, also. The routing
and securing of the signal cable must
allow for this "dghtening" and "sagging."

Connections to the Readout: The signal
cables connect to the back of the readout.
See Figure 16, Connect and disconnect
the signal cables with the power turned
off,

Connect the X axis cable to the X
axis sockct on the readout. On the
front of the readout, the X axis is
the top LED display. On a milling
machine, the longer axis is
considered the X axis and roves
left and right as the operator faces
the machine,

. Connect the Y axis cable tothe Y
axis socket on the readout.

Secure the signal cables to the readout by
tightening the screws on the cable
connectors.

Power Supply Connection

The readout power supply uses 100 to
132 VAC, 50-60 Hz, single phase
clectricity and requires a ground
connection. Do not use any other power
source, If possible, provide the readout
with a dedicated circuit. If a dedicated
circuit is upavailable, avoid lines with a
large KV A load (a large motor, welder,
¢te,), because they cause interference and
surges, particularly when the equipment
starts and stops.

18
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After plugging the power supply into a
wall socket, connect the power supply
cable to the back of the readout. See
Figure 16 for the location,
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CHECKOUT "
Turn on the readout by pressing the power burton, EQ;J Move the worktables and see if the
readout counts normally. If an error code ("E1", "E2", "E3" or "E4") or other abnormalities occur,
see 5.1 Error Codes" and "5.2 Symptoms, Causes and Solutions.” '

Frror Codes
The following system status error codes may appear on the LED display.

FAX NO.

P. 05/15

Error | Error Code How to What to Do if It Keeps Recurring:

Code: | Meaning; Clear: -

All9's | Anexcessively large preset Enter a smaller | N/A,
vidue has been entered, The presct value.
readout i8 unable to display the
value of the current position.

El Program memory checksum Press ZERO. Contact your authorized Mitutoyo distributor.
failure. A fatal error. Results
from a possible failure of an
internal electronic component,

E2 Scale data format failure. The | Press ZERO., Test for interference due to ¢lectrical noise.
information sent over the Hint: Tum on and off any power equipment
signal cable had the wrong close to the scales and readout and sec if this
format. The other axis may makes a difference. If electrical noise does not
still be used. scemn to be the problem, a scale may be damaged.

Contact your authorized Mitutoyo distributor.

E3 Scale data (ransfer time-out, Press ZERO. Test for interfcrence as for error code E2,

The readout had to wait too

long for a message from the Check for a damaged signal cable and/or a bad
scale. The other axis may still cable conncction.

be used,

E4 Machine error correction Press ZERO, Operate without compcnsation.
overflow. Non-fatal. The
readout is unable to Repair the machine tool worktable, Common
compensate for the large causcs of scale distortion are sags or humps in
amount of machine error (e.g.: the worktable.
it is larger than +/- 2.0%)
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Symptoms, Causes and Solutions

The following table summanzes installation problems that can commonly be resolved by the user.
. v . . ) .

Contact an authorized Mitutoyo distributor for further assistance.

| o

Cause:

Solution:

The readout display
docs not light.

Readout power supply
not plugged in,

Plug the power supply into (he wall outler,

Make sure the power supply is linaly plugged into the back of
the readout.

Unplug cach scale to sec if the display will function

No power at outlet.

Check for a blown fuse or circuit breaker.

Check for a damaged outlet with a voluneter tester or a electric
appliance that is known to work properly.

Power supply defective.

Check for a broken wire in the cable of the power supply.
Replace the power supply if necessary.

Check for low voltage DC power out of the power supply. If
there is power at the wall outler, but no DC power at the
connection to the readout, the power supply is probably
defective.

Part of the display or
an LED fails to
illuminate.

Readout is in wrong
mode.

Change to correct mode,

An LED or part of the
display is burncd out.

Turn the power off, and then turn it back on, During the first 2
scconds, the readout will perform a self-test which will light all
segments of both displays and all LEDs. Contact an
authorized Mitutoyo distributor if an LED fails to illuminate,

Scale Dcfective

Switch X and Y axis Cables to scc il the problem follows the
scale. If

The display doesn't
change when the
workiable moves,

Readout is in Preset
mode (A digit is
flashing),

Switch to Incremental or Absolute mode.

Reader head is
misaligned to the spar.

Review mounting instructions. The positioning spacer should
snap and slide back into place easily. IT it does not, realign and
shim the reader head.

Scale or readout is not
operating properly,

Connect the signal ¢able for the other axis to the suspect
display. If the readout starts displaying, the scale is probably
damaged. I tie readout still doesn't display. the readout is
probably daumaged. Contact an authorized Mitutoyo distributor.
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‘AX NO. of.

Cause:

Solution:

The readout operates
intermittently when
the worktable is
moved. (While the
worktable is moving
steadily; the readout
counts, then stops,
then starts, then stops,
etc,)

Scale is not parallel 1o
the axis of movement.

Revicw paralleling instructions. Repeat the alignment
procedure.

Reader head is
misaligned (o the spar.

Revicw mounting instructions. The positioning spacer should
snap back into place easily. If it does not, realign and shim
rcader head.

Scale mounting screws
arc loosc.

Tighten screws. Realign the scale if necessary.

Meansurements are not
repeatable,

Scale is not parallel to
axis of movement, or
reader head is
misaligned.

Sce same cause above,

Scale mounting screws
are loose.

Sce same cause above.

Something is hitting or
pressing on the spar or
reader head while it is
motion,

Remove or reposition parts as necessary to remove physical
interference.

The readour display
"[loats" or rapidly
changes. (Even when
the worktable is still)

System 38 not grounded
properly,

Check for proper connection of ground wire to machine arn ,

Check for proper grounding of machine tool.

5.3

Scale System Repackaging

If it becomes necessary to ship the scale;

1.

Slide the positioning blocks on

both ends of the spar, push them
on to the reader head tabs, and
securc with tape.

If the positioning blocks are lost,

firrnly secure the spar and reader
head with tape,

3. Use the box(s) the scale system
came in, if available. Otherwise,
use a strong box, of sufficient size,
and fill it with packing chips.

4. If the scale system is being shipped
back to a distributor, attach a
sheet describing the symptoms or
problems in detail.
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6.1

FINE TUNING

"The Digimatic Scale System can be fine
tuned in two areas: (1) count direction
and (2) scale correction.

Count Direction

The count direction defines the direction
of scale movenient for increasing count
(0,1,2,3) as opposed to a decreasing
count (0,-1,-2,-3). For each axis, the
rcadout contains an internal slide switch
which controls the count direction, Move
the X axis and Y axis worktables, and
obscrve the readout count direction. To
reverse the count direction for one or both
of the axes:

1 Turn the readout off and unplug
the power supply from the wall.

2. Remove the two screws attaching
the readout to the machine arm
tray.

3, Remove the two screws on the
bottoin front of the readout. See
Figurc 17.

4. Carefully rotate the bottom of the
front panel out a few inches, Ttis
held in place by two tabs at the
top. Lay the cover "keypad side"
down, A ribbon cable attaches the
cover to the circuit board inside
the readout.

5. The two slide switches ate located
at the front of the board, near the
right side. Each switch is labeled.
The X axis is on the left. The Y
axis is on the right, Move the
slide switch from right to left, or
vice versa, to change the count
direction for that axis.
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6.

BACK OF
FRONT

PANEL

Insert the front panel tabs back in
place, rotate the cover down and
rc-install the two screws,
Remount the readout 1o the
machine armn tray, making surc the
ground wire is connected to the
tray.

BOTTOM OF
REAROUT

FRONT PANEL
SCREWS~_

E SWITCHES

Figure 17, Changing Count Direction
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6.2

Scale Correction

The readout can be adjusted to
compensate for machinc ¢rror on each
axis, Machine error is often caused by
humps or sags in the worktable. The
humps or sags cause the worktable/scale
to move a distance that is different than
the clistance moved on the workpiece (Sec
IFigure 18), The difference is usually very
small, but if not corrected may make it
difficult to hold tight tolerances. A
machine error appears as an apparent
multiplication of the real position by a
factor close to, but not equal to, 1.

TABLE $AG
EXAGGERATED
FOR EMPHASIS

FAX NO.

If the workrable/scale had moved 20
mm, the readout would display 20.2 mm,

To determine if an axis has machine error;

1. Use a known good measurement
reference.
2. Move the worktable to the first

reference point. Put the axis in
Absolute mode. Press ZERO. (If
the INC (for Incremental mode)
LED is illuminated, press
ABS/INC to change to Absolute

. SPINDLE

WORKTABLE

WORKTABLE

Figurc 18, Machine Error

Compensate for machine error by cntering
a scale correction factor. The scale
correction factor is a constant by which
the readout multiplics the distance moved
by the worktable/scale. The scale
correction factor may be entered in either
in. or mm,

The corvection is lincar proportional to
the movement of the worktable. For
cxample, if the scale correction factor is
1.01, and the worktable/scale moves 10
min, the readout displays 10.1 mm,

1 SCALE

~g___ . MOVEMENT QF THE -
WORKTABLE DUE TO SAG

‘mode, See the Operation Manual
- for more information,)

- Move the worktable to the second
~ movement over a known distance.
If the readour displays a different
value than the known distance
from the reference, a machine

. error is present.

“Ta store a scale correction factor
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1 Enter the Machine Error
Correction mode:

Press both the A key and the
ZERO key and hold down for 2
seconds. Then release the keys.

2. Enter the correct measurement on
the screen that appears, The
readout uses the correct
measurement, and the distance
displayed on the readout beforc
entering Machine Error Correction
mode, to calculate a scale
correction factor. The right digit
will be flashing. The flashing digit
can be edited.

HHHHBEH

FLASHING DIGIT —9

To change the value of the
flashing digit, press & as
many times as it takes for
the decsired number 1o
appear. The numbers
recirculate like those on a
digital watch. For the sign
digit, pressing A toggles
between "-" (minus) and
"P" (positive).

To sclect another digit for
editing, press PRESET.
Each time PRESET is
pressed, the next digit to
the left becomes the
flashing onc. The 8th digit
is the sign digit. Pressing
PRESET at the sign digit
exits Machine Error
Correction Modc.
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3. Exit Machinc Error Correction
mode:

To save the entered scale
correction factor:

Depress PRESET until the sign ("-
" or "P") flashes, then press
PRESET one more time. Or press
PRESET and hold for 2 seconds.

If the machine error is so great
that it is outside the compensation
limits of the readout, an error code
"E4" will display. The lirnits of
compensation are + 2% which is
cquivalent to multiplying by a
scale correction factor between
.98 and 1.02, Sce¢ "S.1 Error
Codes." To continue after the
error, press ZERO. The display
returns to Absolute mode without
a scale corrcction factor. The
position shown on the readout
display will be the same as before
entering Machine Error Correction
mode.

Press ZERO to exit Machine Error
Correction mode without saving
the scale correction factor. The
scale correction factor will be set
to 1 (no correction). This is a
convenient way to remove a scale
correction factor,

After leaving Machine Error Correction
mode, the rcadout displays the
compensated location, calculated by
multiplying the scale correction factor by
the position on the scale. See also the
example which follows.
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Example: Entering a Scale Correction Factor.

Dotennine if there is machine.error on the X axis, If there is machine error, enter a scale correction factor. In the
example below, the underlined digit will fiash on the LED Position Display. The Y axis is not included in this
cxample, although it could be corrected also.

a) A reference with a known measurement of 5.0000 in. between two features is clamped up on the X axis of
the worktable. This known distance will be measwured vsing the scale and readout 1o determine if there is

machine error.

Operation: Keys: Position Display: Mode LED;

Move the worktable 1o the first

reference point. Make sure the

Absolute origin is active, (INC Press ZERO X:  0.0000

LED is not illuminated). Then set

the origin,

Move the worktable to the second

refercnee point, which is known to X. 5.0140

be 5.0000 in. away, (For example)

A machine error of approximately

.003 in_ per in, is present,

b) Leave the worktable at its current position with the readout in Absolute mode, Have the readout calculate a
scale correction factor by entering the correct position of the worktable (5.0000 in.).

Operation; Keys: Position Display: Mode

LED;

Enter Machine Error Correction

Press both the A and

mode. The current location of the the ZERO keys and hold  X: 0050140
worktable appears with the far right  down for 2 scconds.
digit ﬂash il\g (undcﬂinﬁd). Release the keys_
Advance one digit to the lcft. Press PRESET X: 005.0140
Change the aclive digit to "0", Press A\ until "0" is
displayed as the flashing  X: 005.0100
digit
Advance one digit to the lefL. Press PRESET X: 005.0100
Change the aclive digitto "0", Press & until "0" is
displayed as the flashing  X: 005.0000
digit
Save the correct position, and have
the readout calculate a scale Press PRESET and hold
correction factor by exiting Machine  for 2 seconds, X: 005.0000

Error Corrcction mode.
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FAX NO.
REVISION DATE:
Qt
NO Y Remarks
| | Black Anodize
PART ¢ S3AAAOI |
2 | Black Anodize
PART ¢ 053107
F_— "
3 | Black Anodize
PART ¢ 53AAA0I0
Reader Heqd Bracket
le) [o] 1 Black Anodize
o PART » S3AAA009
PART NO.
'.45 Spdcer .2 053111 2 Black Oxlde
6|S.H.C. 10-24 x 3/8 53AAA 103 6
715.,H.C, |0-24 x 3/4 S53AAA 04 2
8({S.H.C. 1/74-20 x /2 S3AAAIOS 4
9|S.H.C. [/4-20 x | S3AAA 107 10
10[{S.H.C. 3/8-16 x | 53AAAL L 2
n S.H.C. 5/16-18 x | 174 S3AAAl 2 |
: 053147 |
13| Cable Ties S3AAAL LB S
14| Cable Clips AT-11 S53AAAI 19 6
1 S3AAAO4 | |l set
16 Fl:fT WASHER 6an SIAAAL | 4 14
17| LOCK WASHER 174 SIAAAL B
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INSTALLATION MANUAL 779
BRACKET KIT: E: E?;g%: ( MACHINE

UAlE: 7 OG‘I"
Usin (b Socket-Head Cap Screws (3/8~16x1) install (@® Cross Travel Bracke,
and %D paccr fo the two 3/8—I6 tapped heles which dre located on

fhe right side of the machine knee.

" Ingtall the 572-125 using @ S.H.C. Screws (1/4-20xl]), Washer(1/4° to the
CB Cross Travel Bracke . Allgn the S72-125 1op and front reference
surfaces te within 0,005" of saddle travel axls.

3. Assemble the () Upright Bracek o ?2) Horizonlal fAracket using S.H.C
Screws (1/4-20x| Wusher?l/%%) an assemblu Reudlnigeod racket on
( Herizental Bracket by using S.H.C. Screws [10-24x3/4).

4. To mount 1the @ Upright ucke1 Locdted R |dc of the saddle, mark
it, drifil and tap it ftor <? . Screws {? Ox1). ouni the (P
Upright Bracket using H, C ScreWS TI/4 ?Oxl and Washers(T/4) and

(D Lock Washer.

e 16 dlign holes of the R
CE OF THE READINGHEAD SHO

OF THE SCALE AND OR THE
EHIND THE ALUMINUM CASE)
n
l
e

5. Carefully traverse mach
the bracket. THE MOUNT
SAME PLANE AS THE MOUNT
CROSS TRAVEL BRACKET (O

defector head alignment

use Adjusi Spacers n accesory pack for ch!c,

betwcen the mounting surface o he Reddinghead and the brackel

It Is apparant fhat the slde of th Rcadlnf?ead will fouch the éb Uprilgh

Bracket, loosen éi +H.C. Scrows |/4 20x of the Horlzontal Bracket

and readJusi until 'hc Readinghead mounting surface and the bracket's surface

are properly aligned,

e
U
S
f

ad i ng
LD B
FRONT
EE DE
s In manual pdge alig
S

o .
--A
a3

~s ae
ao

()

a

6. Moynt! Readinghead to Bracket using ® S.H.C. Screws (!/4-20x1/2)
Washers{1/4). See {nstructions on Rendlngheud Alignment.

D0 NOT MOVE machine until next step,

7. Remove poslflonlng plafes Save fhe ponlflonln
s necessar z eve the 572-127 a later t
PLATES SHOULD INSURE READINGHEAD ALIGNMENT BUT N
ALIGNMENT OF THE READINGHEAD BRACKET.

8. Cdble clamps are furnished to route the connector cables and ground sirap
fo the dligltal counter lo

DETAIL "A" " TABLE

—~—— CASE

o

—-'Q

tes
. THE
ELIMI

—IQ'O

READINGHEAD

READING

~—-
L MOUNTING BEEéEET

NN A N r———

REAC

M ' I erra b, 001 F1ra-M11e foek, PO Sorpurate ied. T8 Roled rnmg ]
e + 4= 4 v 4
CORPORATION jf &roer Battiee . -uf W1 AR000 " Repere L BOSOA  Cliy of 1:4.::,,, PRTIT i &L OO
e ppracatio i S A ol Godde [0 sép-0525 ; 18] isd-zn0 1nu5 b20-985 o aby ' se1 sest I g AR o
LWW Curperelin ‘l Na. 201-343-4988 fox Ia 313-159-0¢55 u K. 708-820-7403 Fey Mo, IIB 138-2010 fu . 21i~SSo-po8l

wTo
2] Nendowrefn Blnd.
" long;ﬂﬁnl- (CR

e No. (18-B21-1360
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FAX NG.

INSTRUCTION SHEET

DISPLAY ARM KIT FOR DIGIMATIC

No. S3AABT744

1. Determine location for mounting bracket @ on the machine, then drill and tap holes 0.9' apart vertically.
2. Mount mounting bracket @ to the machine using @ @ and @SC(EWS and washers,

3. Use and @sel screws as necessary for securing and adjusting mounting bracket @to the machine.
4, Attach machine arm @to mounting bracket @ using @. @ and @screws and washers.

5. Attach counter tray (1) to machine arm pole @ using @ or@ screws.

6. Insert machine arm pole @into machine arm @ and fasien with @screw,
7. Fasten machine arm @ position with @, @ and @screws and washers.

L6

@_.__-_ A,
\

©6

No. DESCRIPTION PART NUMBER | QTY DESCRIPTION
1 COUNTER TRAY S3AAAOO4 1
2 MACHINE, ARM 53AAB749 1 BLACK ANODIZED
o MOUNTING BRACKET _ 53AAB750 1 BLACK ANODIZED
“a MACHINE ARM POLE 53Aa8748 1 BLACK ANODIZED
5 1/4=20 X 1/2" BUTTON HEAD SCREW 53AMA114 1
6 5/8—16 X 1/2" BUTTON HEAD SCREW 53AAA229 |
7 1/4-20 X 5/8° SOCKET HEAD SCREW S3IAMISE 1
N 1/4-20 X 3/4" SET SCREW 53AAB751 4
9 1/4-20 X 1 1/4° SOCKET HEAD SCREW S3AAA174 1
WO - 1/4" LOCK WASHER S3AAATTE 4
17 | Bmm FLAT WASHER 53AAA237 | 4
12 | 1/4-20 X 1" SOCKET HEAD SCREW 53AAA107 2
13 1/4-20 X 7/8" SOCKET HEAD SCREW S3AAAT173 1
T\A D‘]‘\! |
Dok sy T DS, S A% e
Snigs  represenlolves in Paramus, NJ QJESD Plymoulp, W 48170 Aurora, Il 60504 Citi ol Indusiry, CA 91745 Wsissouga, Onlaro, LSN S5N1
Ihe 15A,  ond  Canada Phane (201) J88-0525 Phane (734) 4592810 Phone (810) 820-9866 Prans (826) 961-9461 Phone (905) B2t=1261
{ar MITUTQYO Corporetion Fax (201)343-4969 fax (734) 453-Da55 Fax (630) 820~740) Fax (626) 113-809 Fex (905) 821-4968
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FAX NO.
I NSTALLATION MANUAL * MANUAL. NO. 452:2;2\5

DIGITAL DRO MACHINE ARM KIT

Install 10~-24 set screws @ mount ing bracket drill and 1ap holeg .97
appartl for 1/4 S,H.C. screws In machina, Using 174 S.H.C. scraws @)

secure moun!ling bracket teo ithe machline.

174 nut Inseart 2 washerst betwean machine arm and mountling brdckal
and assemble arm and mounting bracke?! and tighten the boit1.

Bo I 'h-é—ﬂa:. @ 10t Machline Ar@@ welng 174 Boit ® 174 Lock

Uz ing |h.($/4 S.H.C, ecpewvw @ 1/4 lock washer @ /4 flal washaer

Washer and washaer ) and Nury tighten the Bolt,

Insart ival Bloek In the. U-Basea (D . Bolt 1egethear with 174 S H.C.
Scraw 1/4 Flal ashars {D 1/74 Lock Washar zé and | /4 Nu:t

Tighten The Bolt.

Altach fiounter Tray (@ to the Swivel Block @ using /4 Button Head

Screaw (8) .

Remava Screws from the bottom of counter.
foles In Counter with slots tn Tray and replace thae

Place Counter In Teray. Allgn
Screws.
T
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