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This manual is intended for use with ProScale Systems
equipped with a Dual Input Display (DRO) ONLY.

All other systems should refer to the ProScale Model
150 & Model 250 Manual that includes support for
systems with General Purpose, General Purpose
Basic, 1/4 DIN LCD, & 1/8 DIN LED DROs or the
ProScale manual exclusively for ProScale systems
equipped with the Position Control DRO (PCU)
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Dual Input DRO Features

The Accurate Technology Dual Input Digital Readout (DRO) display provides the user
with the capability of interfacing two ProScale™ linear encoders with one compact
digital readout unit.

In addition, the dual input DRO provides a wealth of features and flexibility. These
include:

Display axis positions in X, Y, X & Y and a programmable Math function.

Programmable math functions including sum of axes, difference of axes and arc
tangent (angular measurement using X and Y).

Absolute and incremental measurement capabilities.
Serial printer interface function.

Radial and axial tool measurement capabilities when used in conjunction with the
ProStand™ optical measuring system.

Arc measurement functions including center of radius, length of arc and radius
length measurement.

Two programmable optically isolated inputs that can be configured for keypad
emulation operations.

Two programmable relay outputs that can be activated by axis position drift or
exceeding axis limits.

Computer interface capabilities via an RS-232 serial port.
SPC output capability via Mitutoyo Digimatic™ interface.
Fully programmable operation using plain English prompting.

Measurements can be displayed in decimal inches, millimeters, centimeters or
fractional inches in either 16", 32" or 64™ modes.

Either or both axes may be monitored for drift utilizing a user programmable
tolerance.

12 to 24 volt DC operation. 24 VDC @ 125 mA current consumption.
Flush panel mounting.
Alpha-numeric dot matrix LCD display.
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SECTION 1 GENERAL INFORMATION

Introduction

ProScale™ digital measuring systems are affordable precision electronic devices for
making linear measurements with speed and accuracy. ProScale consists of a scale,
a readhead (or encoder) mechanism and a digital display. It uses capacitive encoder
technology, the same technology used in digital calipers.

ProScale is ideal for most measuring requirements where high — (1 m accuracy) — is
not needed. Because ProScale shows the exact measurement on its display, it
eliminates the guesswork involved in reading and interpreting tape, pointer, or shaft
encoder scales. It is compatible for retrofitting or as original equipment on most
machinery and as a result, machine setup time can be reduced considerably,
maximizing throughput on a machine.

ProScale's measurement mode can be changed to display in sixteenths, thirty-
seconds, sixty-fourths, or thousandths of an inch. In any mode, ProScale is designed
to provide and maintain its accuracy for years.

ProScale is extremely rugged and durable. Unlike optical measurement systems, the
accuracy of capacitive systems is not affected by sawdust or other non-conductive
contaminants. Additionally, power consumption is much less than magnetic or optical
measurement systems.

Because ProScale is a solid-state electronic device there's very little to wear out. The
readhead and scale are designed to withstand shop dirt, dust, and other airborne
contaminants, and the controls are sealed with a protective cover for long life. With
normal care, ProScale will last for years.

ProScale Terminology

All ProScale systems consist of a SCALE, a READHEAD, and a digital DISPLAY.

The SCALE consists of a series of conductive patterns bonded to an aluminum
extrusion. The READHEAD contains a computer chip, which transmits and receives
signals to the scale using capacitive coupling. The received signal is used by the
readhead to calculate its position to within 0.01mm. This position data is then sent to

Accurate Technology - ProScale Dual Input Display 7 of 48



the digital DISPLAY, where it can be displayed in millimeters, centimeters, inches, or
sent to an external data acquisition device.

Each SCALE and READHEAD uses either incremental or absolute technology.
Absolute systems use a more robust and sophisticated method to measure position,
resulting in a high immunity to electrical interference and one that does not forget its
position when power is removed. Because not all ProScale systems utilize the same
style display, it is very important to understand exactly which components your
ProScale uses. This may be determined by the pictures and descriptions on the
following pages of this manual, by reviewing our web site, by the label on the
packaging, or by contacting your supplier.

Scales

Absolute

An absolute system (ABS) measures its actual position by reading a pattern which is
unique at any given location over its length. The maximum length of a ProScale
absolute pattern is 430mm (16.932 in.). The pattern must then repeat itself.

Consider the illustration above to represent a ProScale ABS. There are three absolute
patterns (each pattern is 430mm long), joined together end to end. Within each pattern
the system is totally absolute. However, crossing over a pattern joint now presents the
readhead with information identical to what it read in the previous pattern. At this point
the system must be able to recognize that it has crossed over a pattern joint and
therefore must add or subtract the value of 1 pattern offset - 430mm. In fact, each time
the readhead passes over a pattern joint it must keep track of how many patterns it has
passed, and in which direction. This action is accomplished by the digital display.

What does all this mean? If the readhead remains on the same absolute pattern, it can
have power removed, its position changed and power restored without loss of position
information. However, if power is removed and the readhead passes over a pattern
joint, the transition will not be recognized. When power is restored the system knows
its absolute position on the new pattern, but does not know how many patterns it has
passed, or in which direction!

ProScale displays provide the operator with a method to adjust the pattern offset so the
system displays the correct reading at all times without loss of accuracy. See Section
6 for information about how to correct for pattern offsets.
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All ABS scales have a “zigzag” pattern etched onto the green laminate. Take care to
not damage this etching or remove the green coating. There should also be a
pattern “break” approximately every 430mm (17in.). Do not attempt to shorten ABS
style scales; call Accurate Technology for assistance.

Incremental

Simply stated, an Incremental system measures the distance it has traveled relative to
a starting point. Incremental style scales have a repeating “bar” pattern etched onto
the green laminate. Take care not to damage the etched pattern, or remove the green
coating. There should be a pattern “break” approximately every 574mm (22.6in.).
Incremental style scales may be shortened if needed.

Model 150 Absolute scales should be mounted to machinery using the supplied M5 (or
10-32) machine screw and Connector Link. This Connector Link is specially designed
to flex slightly if there is any mechanical binding in the readhead-to-scale mounting.
The Connector Link should always be mounted in the same direction as the scale (see
diagram in Section 2). Warranty is void if the Connector Link is not used.

Model 250 Absolute scales are designed to be mounted on machinery using M4 (or 6-
32) Flathead screws. Accurate Technology provides a Guide Clip to attach the
readhead to a moving part of a machine, see the diagram in Section 3.

Warranty is void if the Guide Clip is not used.
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Readheads

Absolute

“ABS” style readheads have “BLACK END OF

SCALE” labels on the cover, and the wire exits from

the corner of the housing. Extreme care must be

taken not to damage the six brass “fingers” inside the

readhead housing. ABS style readheads, used in all

Model 150 and Model 250 systems, must be

mounted on ABS scales with a particular orientation.

Each readhead has an arrow on the label pointing in

the direction of the “BLACK END OF SCALE” (each

ABS style scale will have one end painted black). This relationship is very important,
since the readhead will work, but produce erratic results if incorrectly installed. To
insure proper operation, be sure the arrow on the readhead is pointing toward the
BLACK end of the scale. The standard readhead has 3m (10 ft.) of cable. For special
cable lengths, contact Accurate Technology, Inc.

Incremental

Incremental style readheads do not have labels on the
cover, and the wire exits from the center of the
housing. Care must be taken not to damage the brass
“fingers” inside the readhead housing. Incremental
readheads may be mounted on incremental scales with
any orientation. Incremental readheads are used on
Accurate Technology's ProStop, ProKit, Measuring
Kits, ProCaliper, and ProPanel products.
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Typical ProScale™ System Specifications

Accuracy: +.165mm/m to + .20mm max error from 2-6 meters
+.002in/ft to + .008in max error from 4-20 feet
Repeatability: .01mm or .00039in

Display Range: +9999.99 mm; + 999.999 cm; + 394.000 in; + 99 63/64
Operating Temp: 0to51°C, 32 to 120°F

Temp Coef: 25ppm/1°C (i.e. D.06mm / over 2.5m / 10° C)

Max. Slew Rate: 450 mm/sec. (18 inches/sec.)

Available Displays: General Purpose AA battery LCD display
1/4 DIN 2D battery panel mount LCD display
1/4 DIN 24 VDC panel mount LCD display
1/8 DIN 24 VDC panel mount LED display
1/4 DIN 24 VDC panel mount position control & display
Dual Input 24VDC panel mount

Output Format: Mitutoyo Digimatic SPC format (All except LED & Position control)
RS485 (LED DRO Only)
RS232 (Dual Input DRO Only)

Readhead: 3m, six-conductor cable terminated by RJ12 modular connector.
To increase or decrease cable length, contact Accurate
Technology.
(Maximum cable length 10m)

Dimensions: Available at www.proscale.com.

US Patents: 4420754, 4879508, 4878013, 4959615

Warranty: Three years from date of purchase.

All ProScale products are MADE IN USA
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SECTION 2 MODEL 150

ProScale Model 150

A General Purpose measurement system with standard measuring ranges of 250mm
and 450mm. (shown with available Digital Displays)

ProScale is easy to install. By following the basics of good installation in this section,
reliable, error-free operation is assured. Because ProScale can be installed on many
different types and brands of equipment, all installations will be a little different.
Therefore, it's the responsibility of the installer to choose the bolts, screws, or other
mounting hardware that guarantee proper installation for optimum operation.

Installation:

1. Note the orientation of the readhead on the scale. Be sure the
arrow on the readhead points towards the “BLACK END OF
SCALE”. This orientation is critical for proper operation of
ProScale. Be sure the mounting location for the readhead
and scale will allow this orientation.

2. Determine an appropriate mounting location for the system.
The readhead should be mounted to a stationary part of the
machine. The scale should be mounted to the moving part of
the machine with the connector link. Be sure to allow
sufficient space to accommodate the connector link, which is Connector Link
used to mount the scale to the moving part of the machine.
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The Display should be mounted in a location which allows for easy viewing by the
operator. The location of the parts should also safeguard the cable from possible
damage. All ProScale wiring should be kept as far away as possible from the
machine’s wiring and motors and dust collection systems. Avoid running the
readhead wiring parallel to high voltage/current wiring.

3. Mount the readhead using three screws or bolts. It may be necessary to use
washers or spacers to ensure a good mount (if the readhead is to be mounted on an
uneven surface).

4. Check that the scale is properly aligned with the direction of motion of the moving
part. The connector link will compensate for only a small amount of misalignment.
The connector link must be mounted in the same direction as the scale (as in the
figure below).

Note: Failure to use the connector link will void the warranty.

5. Mount one end of the connector link to the scale using an M5 (or 10-32) screw and
the other end to the moving part of the machine. Check that both connections are
secure; inaccurate/erratic readings may otherwise occur.

6. Plug the readhead into the display.

e . DbISPLAY

L 1gggg
o ® T
[ J
L
<+ CONNECTOR LINK E
°
° * ¢ l
® o
P [)

A Typical Model 150 Installation
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Maintenance:

The aluminum scale should be cleaned of debris often. This will prevent premature
damage to the scale or readhead. Should the scale become difficult to move, check
that it is thoroughly cleaned. Find and remove any burrs, which may have developed
on the aluminum scale. Do not use any liquid lubricants on the scale assembly, as this

may:

Impede the readhead's ability to operate properly.
Attract other contaminants to the scale.

The Digital Display should be cleaned periodically with compressed air to remove any
dust on the lens and keys. All mounting fasteners should be checked occasionally for

tightness.
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SECTION 3 MODEL 250

ProScale Model 250

General Purpose measurement system with eight standard measuring ranges from
450mm to 6m.

ProScale is easy to install. By following the basics of good installation in this section,
reliable, error-free operation is assured. Because ProScale can be installed on many
different types and brands of equipment, all installations will be a little different.
Therefore, it's the responsibility of the installer to choose the bolts, screws, or other
mounting hardware that guarantee proper installation for optimum operation.

Installation:

1. Note the orientation of the readhead on the scale. Be sure the
arrow on the readhead points towards the “BLACK END OF
SCALE”. This orientation is critical for proper operation of
ProScale. Check to be sure the mounting location for the system
will allow this orientation.

2. Determine an appropriate mounting location for the system. The
scale should be mounted to a stationary part of the machine. The

readhead slides along the scale, using the supplied guide clip to Guide Clip
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transfer machine movement to readhead movement. The Display should be
mounted in a location which allows for easy viewing by the machine operator.
The location of the parts should also safeguard the cable from possible damage.
All ProScale wiring should be kept as far away as possible from the machine’s
wiring and motors. Avoid running the readhead wiring parallel to high
voltage/current wiring or dust collection systems.

3. Mount the scale using M4 (or #6) screws. It may be necessary to use washers or
spacers to ensure a good mount if the scale is to be mounted on an uneven
surface. Be sure the screw heads do not protrude above the surface of the
extrusion. If they do, they will interfere with the readhead.

a. Check that the scale is properly aligned with the direction of motion of the
moving part (any error in alignment will be magnified by the digital
components, and could cause premature failure). Adjust the scale alignment
If necessary.

4. Referring to the figure, note these two installation requirements:

a. For accurate measurements, the guide clip should be mounted perpendicular
to the direction of travel of the readhead.

b. Over the full range of travel, the guide clip should exert some pressure on the
readhead so the two move as a single unit.

Moving part o

|_Guide Clip

Typical Model 250 Installation
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33.0mm (1.3")

Model 250 Scale

Guide Clip Pressure/Spacing

5. Reinstall the readhead if it has been removed from the scale. Care should be
taken to not damage the readhead’s sensitive internal ground fingers. Also note
the orientation label on the readhead housing. Carefully slide the readhead onto
the scale, checking for the proper orientation.

6. Slide the readhead until it meets and engages with the guide clip. Check that the
guide clip exerts sufficient pressure on the readhead, as seen in the figure
above.

7. Place the cable in a secure position. If necessary, fasten it with a wire tie or
other fastening device. Do not leave the cable where it could be damaged or
pulled from the readhead. If the application requires over twenty feet of cable,
the display may need to be modified for proper operation. Also, if the application
requires a shorter scale, please call Accurate Technology for assistance.

8. Plug the readhead into the display.

Note: If any other mounting method is used, observe the following:

a. Do not drill through the green portion of the scale at any point over which the
readhead will travel.

b. Do not mount the scale so the mounting hardware interferes with the
movement of the readhead.
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Maintenance:

The aluminum scale should be cleaned of debris often. This will prevent premature
damage to the scale or readhead. Should the readhead assembly become difficult to
move, check that the scale is thoroughly cleaned. Find and remove any burrs, which
may have developed on the aluminum scale. Do not use any liquid lubricants on the
scale assembly, as this may:

Impede the readhead's ability to operate properly.
Attract other contaminants to the scale.

The Digital Display should be cleaned periodically with compressed air to remove any
dust on the lens and keys. All mounting fasteners should occasionally be checked for
tightness. If there is any wear on the green laminate of the scale, the guide clip
pressure on the readhead should be reduced. If wear continues, the readhead bearing
should be replaced. Call Accurate Technology for assistance

Accurate Technology - ProScale Dual Input Display 18 of 48



SECTION 4 DRO INSTALLATION

The Dual Input DRO is a panel mount display that requires a cut out opening in a panel
or housing for installation.

The diagram below shows the recommended cut out opening to be used for proper
installation.

138.0mm (5.433 in)
! >

A

(U1£29°2) wwo 89

The DRO requires at least 85mm (3.35 in) of depth for adequate installation clearance.

The display uses two spring-type expansion clips that hold the housing in position after
it has been inserted into the opening. The clips may be installed either on the sides of
the housing or on the top and bottom of the housing depending on the application.

It is recommended that the panel thickness be at least 1.58mm (.0625in). Thinner
panel material may provide insufficient support.
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SECTION 5 DRO ELECTRICAL

INPUT
Y SPC OUTPUT

Y ENCODER
INPUT

The rear panel of the dual input display includes an unplugable terminal strip, two 10
pin connectors for SPC interfacing and two 6-pin modular telephone jacks for
connection of the ProScale™ linear encoders.

The terminal strip connection has the following functionality:

+24 volt DC input - This is the primary power input to the display unit. The voltage
range is from 12 volts to 24 volts DC at approximately 125 milliamps.

Negative — This terminal provides electrical negative supply for the display.

Receive Data In - This is the serial receive input to the DRO for use with a computer
or printer interface.
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Transmit Data Out - This is the serial transmit output from the DRO for use with a
computer or printer interface.

Relay 1 N/O — This is the normally open output contact for relay 1. This output can be
configured to activate on either a drift or limit condition depending on programming.

Relay 1 Common — This is the common contact for relay 1.

Relay 2 N/O — This is the normally open output contact for relay 2. This output can be
configured to activate on either a drift or limit condition depending on programming.

Relay 2 Common — This is the common contact for relay 2.

Input 1 Negative — This is the negative connection for input 1. This input can be
configured to emulate a specific keyboard function depending on programming.

Input 1 Positive — This is the positive connection for input 1.

Input 2 Negative — This is the negative connection for input 2. This input can be
configured to emulate a specific keyboard function depending on programming.

Input 2 Positive — This is the positive connection for input 2.

Connections:

Connect the power inputs at terminals 1 and 2 to a regulated and filtered DC power
supply that can provide at least 150 milliamps of supply current. Terminal 1 is positive,
terminal 2 is negative.

If the DRO is to be used with a computer, connect terminal 3, Receive Data In, to pin 3
of the 9-pin serial connector on the PC. Connect terminal 4, Transmit Data Out, to pin
2 of the 9-pin serial connector on the PC.

If the DRO is to be used with a printer, connect terminal 4, Transmit Data Out, to pin 3
on the 9-pin serial connector on the printer.

The DRO provides two relay contacts that can be used to activate on drift or limit
conditions. If either or both relays are to be used, connect the relay outputs to the
desired annunciator. Connect the relay contacts in series with load. The outputs can
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be configured for normally open or normally closed operation. The relays have a
current capacity of 10 amps at 130 volts AC.

Two optically isolated inputs are available on the DRO for keyboard emulation and
control. If either or both of these inputs are to be used, connect the inputs as follows:

1. Connect the negative input terminal to ground.
2. Connect the positive input terminal to one side of the switch or device.
3. Connect the other side of the switch or device to positive 24 volts.

The inputs are designed to operate from twelve to 24 volt DC. Input current is
approximately 50 milliamps at 24 volts and 25 milliamps at twelve volts. Do not
exceed 24 volt DC or apply AC voltage directly to these inputs as serious
damage will occur.

The inputs can be configured for normally open or normally closed operation via
programming.
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SECTION 6 OPERATION

Axis Labels ABS/INC
MODE

Keypad Description

The dual input DRO contains thirteen keys that are used to control the operations and
performance of the display unit. This subsection will describe the operation of each of
the keys in detail.

ABS/INC Key — This key is used to control the absolute or incremental measurement
function of the display. By default, the display is in absolute mode. If the DRO is
displaying a single axis, pressing the ABS key will place the display in incremental
mode. Incremental mode is used to take repetitive measurements allowing each
measurement to be zeroed independently. Each time the ABS key is momentarily
pressed, the display will either zero or apply a programmed kerf to the current position.
To return to the absolute measurement mode, press and hold the ABS key for
approximately four seconds. Note: If the DRO is currently displaying both axes, then
the Select key must be used to choose which axis is to be placed in incremental mode.
See the description of the Select key for details.
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MON Key — This activates or deactivates the monitor function of the DRO. The
monitor function is used to detect axis drift and provide a visual and optional relay
output. To activate the monitor mode, momentarily depress the MON key. The LCD
will periodically display the message “POSITION MONITOR ENABLED.” If the
displayed axis moves from its initial position by a programmed tolerance, the DRO will
indicate that the axis has drifted and optionally activate one of the relay outputs. To
disable the monitor mode, momentarily press the MON key. The DRO will indicate that
the monitor mode has been disabled.

Hold Key — Use of this key allows the operator to temporarily freeze the displayed
positions of the axes while the position of the readheads may change. When
activated, the DRO will indicate the displayed axes to be in hold mode. This message
will alternate with the position display of the axes when the hold mode was activated.
Pressing the Hold key again will turn off to hold feature.

Send Key — This key activates the respective SPC output port on the rear of the DRO
based on the currently displayed axis. If the individual X or Y axes are being
displayed, pressing the send key will activate the corresponding SPC output. If the
DRO is displaying both X and Y axes, the operator can use the Select key to indicate
which axis should be activated. If neither axis is selected, both X and Y SPC outputs
will become active.

Display Key — Each depression of this key will cycle the DRO through the available
display modes. The displayed modes that are available depend on system
programming. The modes are:

X axis

Y axis

X and Y axes

F axis (Math Function if enabled)
Tool measurement (if enabled)
Arc measurement (if enabled)

Pressing the Display key after the last mode will cause the DRO to return to displaying
the X axis position.

Print Key — If a user-provided printer is attached to the DRO, pressing the Print key
will cause a print command to be sent to the printer. This will generate a label with the
displayed axis position along with blank lines for additional information. The axis
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position that is printed on the label will depend on the current display setting of the
DRO.

F1 Key — This key is for future use.

Power Key — Depressing the Power key will cycle the LCD display power on and off.
When the unit is turned on, the DRO will momentarily display a title screen and a
firmware revision number. Note: The Power key does not completely remove power
from the DRO.

Mode Key — Use this key to control the type of measurement units to be displayed.
The types of measurement units displayed are as follows:
- millimeters/centimeters
decimal inches
1/16in. fractions
1/32in. fractions
1/64in. fractions

When the last units mode has been displayed, pressing the Mode key again returns to
millimeter mode. Note: The DRO may be programmed to show only metric mode or to
disable fractional inch mode.

+ Key — This key is used for several purposes on the DRO. They are:
1. Increment position offset of a selected axis.
2. Increment the segment offset of a selected axis when used with the Mode key.
3. Increment through a list of options in programming mode.

0 Key — This key is used for several purposes on the DRO. They are:
1. Zero the position offset of the selected axis.
2. When used in conjunction with the Mode key, enters and exits programming

mode.

- Key — This keys used for several purposes on the DRO. They are:

1. Decrement position offset of the selected axis.
2. Decrement the segment offset of a selected axis when used with the Mode key.
3. Decrement through list of options in programming mode.

Select Key — This key is used to either select an axis for position offset modification or
to choose a sub-menu option when in programming mode.
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Measurement Operations

Setting the DRO Position Offsets
This operation is used to calibrate the X, Y, or F position offsets.

1.
2.

Select the axis to be displayed by depressing the Display key.

Press the Select key to unlock the axis for offset adjustment. When an axis is
unlocked, the axis label will flash.

Use the +, - and Zero keys to change the offset of the axis.

When the axis offset has been changed, momentarily press the Select key to
lock the axis. Note: Pressing the Display key will automatically lock the axis.

Repeat these steps for the remainder of the axes in the system.

Setting the Units of Measure
Use the Mode key to select the measurement units mode. The possible selections are:

millimeters/centimeters
decimal inches

1/16in. fractions
1/32in. fractions
1/64in. fractions

Incremental Measurements

Incremental measurements allow repetitive measurements to be conducted relating a
new zero point from the end of the last measurement. The original zero point or
reference in absolute mode is unaffected.

1.
2.

Select the axis to be displayed by depressing the Display key.

If only one axis is being displayed, momentarily pressing the ABS/INC key will
change the DRO to incremental mode. If the DRO is currently in the X and Y
display mode, the desired axis must first be chosen using the Select key. When
the desired axis is selected, the axis label (X, Y or F) will flash. Depress the
ABS/INC key. The DRO will now be in incremental mode.

Initially, no kerf is programmed into the system and the current position will be at
zero. If desired, a kerf offset can be entered into the display using the + or - keys.
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4. Move the axis to the desired distance from zero or the initial kerf value.

5. To reinitialize the zero or initial kerf value, press the Zero key. The display will
change to either zero or the initially programmed kerf value.

6. To return to the ABS mode, press and hold the ABS/INC key for approximately 4
seconds.

Using the Monitor Mode

The DRO has the capability of monitoring the currently displayed axis position for drift

due to vibration or inadvertent movement. When the DRO detects drift, the system will
alert the user that a drift condition has been detected and optionally activate one of the
relay outputs.

To activate the drift monitor mode:

1. Select the axis to be displayed by depressing the Display key.

2. Momentarily press the MON key. The DRO will periodically display a message
indicating that the position monitor is enabled. This will alternate with the display
of the current position of the axis.

3. If the axis drifts outside the preprogrammed tolerance, the DRO will indicate that
the axis has drifted. If one of the relay outputs has been programmed for drift
annunciation mode, the relay will become active after the axis has been out of
position for three seconds.

4. Moving the axis back to within the program tolerance will clear the axis drifted
message and reset the relay output if programmed.

5. To exit the monitor mode, momentarily press the MON key. The DRO will

momentarily display a message indicating that the monitor mode is disabled.
Note: Pressing the Display key will also disable the monitor mode.

Using the Axis Limits

The DRO has the capability of monitoring the upper and lower limits of each axis to
detect if the axis has exceeded its position boundary. To enable this function, see
programming section 7 under axis parameters.

If axis limit monitoring is enabled and an axis is moved out of bounds, the DRO will
generate an out of bounds message. To momentarily clear this message, press the
Select key. The DRO will return to the normal position display. If a relay output is
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assigned to the limits bound function, its output will remain active until the axis is
placed back within the acceptable bounds.

Using the Math Function (If Enabled)
The math function, axis F, can be used to perform a mathematical function between
axes X and Y. The available functions that can be programmed are:

1. Addition — Adds the position of axes X and Y.

2. Subtraction — Subtracts position of axis Y from axis X.

3. Arc Tangent — Generates an angular position readout using the Arctangent
function.

By default, axis F is disabled. Use the basic parameters sub-menu in the programming
mode to choose the desired math function. See section 7 for details on programming
the math function.

If the math function is enabled, a separate position offset can be programmed similar
to that for axes X and Y.

To display axis F position, press the Display key until axis F is shown.

Using the Tool Measurement Mode (If Enabled)

The tool measurement mode is primarily used with the ProStand™ tool measurement
system. The principal concept behind the measurement operation is to measure the
radial and axial dimensions of a rotary cutting tool. This capability requires the use of
both X and Y axes.

The steps for tool measurement using this functionality are outlined as follows:

1. When this option has been enabled in programming mode, a new menu is
provided after the standard axis positioning screens. The LCD will display: TOOL
MEASUREMENT SELECT TO BEGIN. To begin tool measurement, press the
Select key.

2. The DRO will provide a momentary message that instructs the user to locate the
axial point on the tool. The DRO will then show the current X and Y positions.
Move the crosshairs of the ProStand camera to a point that represents the axial
reference point of the tool. Press the Select key when complete.

3. The DRO will provide a momentary message that instructs the user to locate the
radial point on the tool. The DRO will then show the current X and Y positions.
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Move the crosshairs of the ProStand camera to a point that represents the radial
reference point of the tool. Press the Select key when complete.

4. The DRO will then show a momentary message that instructs the user that the
following positional information is the radial and axial positions that were
digitized. The display will then show the radial and axial positions. Note that
these positions are the latched positions that were digitized, not the current
position of X and Y. Press the Select key to complete the sequence.

Using the Arc Measurement Mode (If Enabled)

The arc measurement mode is used for measurement and verification of arcs or circles
under test. This is typically used with either the ProStand™ tool measurement system
or a user-provided two dimensional measurement table. This measurement capability
utilizes the digitization of three points along the arc and yields the arc radius, the arc
center point and the length of the arc. This capability requires the use of both X and Y
axes.

The steps for arc measurement using this functionality are outlined as follows:

1. When this option has been enabled in programming mode a new menu is
provided as the last positioning screen. The LCD will display: ARC
MEASUREMENT SELECT TO BEGIN. To begin arc measurement, press the
Select key.

2. The DRO will momentarily provide a message instructing the user to digitize the
first point. The DRO will then show the real time positions of the X and Y axes.
Move the camera crosshairs on the ProStand or digitizer to the first point on the
arc. The press the Select key when complete.

3. The DRO will momentarily provide a message indicating to digitize the second
point along the arc. Complete this operation and press the Select key.

4. The DRO will prompt for the third point to be digitized. Complete this operation
and press the Select key.

5. The system will then provide the arc radius in the current measurement units
(decimal only). Press the Select key to continue.

6. The center point of the arc is then displayed. Note that the operating mode
shows CTR indicating the center point. Press the Select key to continue.

7. The arc length is then provided. Press the Select key to complete the sequence.
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Adjusting the Pattern Offset

As outlined in Section 1, ABS style scales are fabricated using multiple 430mm scale
patterns. For several reasons described in that section, there may be a possibility for
the system to become uncalibrated by a multiple of 430mm.

To remedy this situation without recalibration, execute the following operation:

Use the Display key to select the desired axis to modify.
Unlock the axis using the Select key. The axis label will begin to flash.

If the displayed reading is above the known position by a multiple of 430mm,
press and hold the Mode key and momentarily press the — key. For each
depression of the — key, the displayed position will be decreased by
approximately 430mm.

If the displayed reading is below the known position by a multiple of 430mm,
press and hold the Mode key and momentarily press the + key. For each
depression of the + key, the displayed position will be increased by
approximately 430mm.

Note: This operation will only be enabled if the axis is programmed for long scales.

Operational Notes

Changing the display mode by depressing the Display key will:
o Automatically lock any axis that has been unlocked for offset modification.
o0 Remove the DRO from monitor mode if it is activated.
0 Reset the DRO to ABS mode.

Monitor mode can only be used when the DRO is then ABS mode. Pressing the
MON key while in incremental mode will automatically return the unit to ABS

operation and activate the monitor function.

An axis must be unlocked using the Select key to have the position offset
modified.

Tool measurement and arc measurement functions only provide measurement
units in decimal mode, no fractional inch display.

To abort the tool measurement or arc measurement functions, press the Display
key to advance to the next display mode.
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SECTION 7 USER PROGRAMMING

User programming allows the DRO to be customized for a specific type of application
and/or use. Programming on the dual input DRO is divided into three separate

sections.

1. Axis Parameters
2. 1/O Parameters
3. Basic Parameters

Axis Parameters — These features are specifically related to the individual axes on the
DRO. They include encoded direction, scaling factor and related options.

I/O Parameters — These are related to the optically isolated inputs and relay outputs of
the DRO. They include function assignments and normalized states.

Basic Parameters — These relate to the global functionality of the system. They include
features such as printer/ computer configuration, system resolution and relation
options.

The diagram below illustrates the structure of the User Programming mode.

User Programming

Axis Parameters I/O Parameters Basic Parameters

Axis X Axis Y Axis F Input 1 Output 1

[ [
Input 2 Output 2
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Entering User Programming Mode

To access the user programming mode, press and hold the Mode key while
momentarily pressing the Zero key. Note: Jumper JP5 inside the DRO must be
installed on pins 1 and 2 for access to the user programming mode.

After entering programming mode, the system will momentarily display an instructional
message for navigation through the programming menu system:

1. MODE = CHANGE MENU - Use the Mode key to traverse to different sub-
menus within the programming system.

2. SELECT = SUB MENU — When a desired sub-menu is displayed on the LCD,
press the Select key to choose that sub-menu.

3. +/- CHANGE VALUE - To change the value of the displayed menu item, use the
+ and - keys to move up and down the list of selections.

The first sub-menu displayed is Axis Parameters. Use the Mode key to move to the
next sub-menu or press the Select key to choose this sub-menu.

Note: The DRO will automatically exit from the programming mode if no pushbutton
activity occurs for 60 seconds.

Axis Parameters

Upon entering the sub-menu, select which axis to modify. Use the + and - keys to cycle
through a list of axis choices, typically, X, Y and F. When the axis name has been
chosen, press the Select key to continue.

Use the Mode key to move through the list of parameters.

Press and hold the Mode key and momentarily press the Zero key to exit from
the sub-menu and return to the list of sub-menus.

The following is a list of parameters that may be modified for each axis.

Axis Direction — This parameter controls the direction in which the display increases

In position. The choices are either positive or negative. If the positional information is
changing in magnitude in the wrong direction for the application, change this parameter
to its opposite value. Use the + and - keys to change the value.
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Scale factor — This function is used to perform a scaling operation on the axis. By
default, the scale factor is 1.00 which yields 1:1 positional information. To multiply the
distance measured by two, change the scale factor to 2.0. To produce a measurement
reading that is half the actual distance, change the scale factor to 0.5. Use the + and -
keys to change the value.

Drift Tolerance — This value controls the amount of axis drift that must occur while in
the monitor mode before the error is reported. By default this value is 0.010in. Note:
this value is a tolerance and thus represents a plus and minus distance from the
monitored position. Use the + and - keys to change the value.

Use Soft Limits — Controls whether the axis is to observe an upper and lower soft limit
range. The options are: limits enabled or limits disabled. The default values is limits
disabled. Use the + and - keys to change the value. Note: If limits are enabled and the
current position of the readhead is outside of the allowable limits, the system will
indicate that the axis is out of bounds. Press the Select key to temporarily clear this
error message.

Lower Soft Limit — Sets the lower soft limit to be observed by the system when soft
limits are enabled. The default value is O inches. Use the + and - keys to change the
lower limit value.

Upper soft limit — Sets the upper soft limit to be observed by the system when soft
limits are enabled. The default value his 3.000 inches. Use the + and - keys to change
the upper limit value.

Axis Operational — Enables or disables the axis during measurement operations.
Disable the axis if it is not to be used in the system. The options are axis enabled or
axis disabled. The default value is axis enabled. Use the + and - keys to change the
value.

Axis Scale Type — Selects whether the attached encoder is a long scale type or short
type scale. Short scales are defined as being less than 17 inches in length. The
options are long scales and short scales. Choose the appropriate setting for proper
system operation. Use the + and - keys to change the value.

Axis Parameter Notes

Axis F is a virtual axis composed of a math function of X and Y. Because of this,
it does not have Axis Operational and Axis Scale Type parameters.
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/0 Parameters
This sub-menu is used for programming the DRO’s hardware inputs and outputs.

Use the Mode key to move through the list of parameters.

Press and hold the Mode key and momentarily press the Zero key to exit from
the sub-menu and return to the list of sub-menus.

Input Port 1 Mode — This parameter is used to choose the operation that is executed
when input 1 is activated. By default, the input is disabled. The following is a list of
choices that can be selected for the input mode. Each of these operations emulates
depressing of the associated key on the keypad.

Activate hold key
Activate send key
Activate monitor key
Activate printer key
Activate select key

Use the + and - keys to move up and down the list of choices.

Input Port 1 State — Use this setting to control the input state for activation. By default,
the input is activated on “closure” or application of voltage to the optically isolated
input. The alternative option is for activation on “open” or removal of voltage from the
isolated input. Use the + and - keys to toggle between the list of choices.

Input Port 2 Mode — This parameter is used to choose the operation that is executed
when input 2 is activated. By default, the input is disabled. The following is a list of
choices that can be selected for the input mode. Each of these operations emulates
depressing of the associated key on the keypad.

Activate hold key
Activate send key
Activate monitor key
Activate printer key
Activate select key

Use the + and - keys to move up and down the list of choices.
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Input Port 2 State — Use this setting to control the input state for activation. By default,
the input is activated on “closure” or application of voltage to the optically isolated
input. The alternative option is for activation on “open” or removal of voltage from the
isolated input. Use the + and - keys to toggle between the list of choices.

Output Port 1 Assignment — This option is used to assign a relay output to a specific
axis. By default, the output is not assigned to an axis. A list of selectable options for
this parameter is as follows:

Disabled

Use with axis X
Use with axis Y
Use with axis F

Use the + and - keys to move up and down the list of choices.

Output Port 1 Mode — Use this parameter to assign the functionality of the relay
output. The possible functions are:

Active on limits
Active on drift

Use the + and - keys to toggle between the list of choices.

Output Port 1 State — This parameter is used to determine the normal state of the
output relay. By default, the relay is normally open. Use the + and - keys to toggle
between the list of choices.

Output Port 2 Assignment — This option is used to assign a relay output to a specific
axis. By default, the output is not assigned to an axis. A list of selectable options for
this parameter is as follows:

Disabled

Use with axis X
Use with axis Y
Use with axis F

Use the + and - keys to move up and down the list of choices.
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Output Port 2 Mode — Use this parameter to assign the functionality of the relay
output. The possible functions are:

Active on limits
Active on drift

Use the + and - keys to toggle between the list of choices.

Output Port 2 State — This parameter is used to determine the normal state of the
output relay. By default, the relay is normally open. Use the + and - keys to toggle
between the list of choices.

Pressing the mode key after this parameter will return to the start of the sub-menu
system.

/O Notes

The relay outputs are mechanically normally open. If an output is configured for
normally closed, the relay coil is normally held active providing closure. When
power is removed from the system, the relay contact will open.

Configuring an axis for limits detection (see Axis Parameters) does not require a
relay output to be configured for limits operation. If a relay output is configured
for limits operation, it is necessary for the limits detection option to be enabled in
the Axis Parameters.

Accurate Technology - ProScale Dual Input Display 36 of 48



Basic Parameters
This sub-menu is used to program the DRO'’s basic (global) parameters.

Use the Mode key to move through the list of parameters.

Press and hold the Mode key and momentarily press the Zero key to exit from
the sub-menu and return to the list of sub-menus.

Offset Change — This parameter controls whether the user can modify an axis position
offset. If this value is set to disabled, the axis cannot be selected for offset modification.
The default value is enabled.

Units Resolution — Use this parameter to determine the amount of position resolution
that is to be displayed. The table below shows the options and their precision:

Standard - 3 places in inch mode, 2 places in millimeters.
High — 4 places in inch mode, 2 places in millimeters. (See Notes pg.38)
Low — 2 places in inch mode, 1 place in millimeters.

Use the + and - keys to move up and down the list of choices.

Metric Display — Parameter to control the type of metric display to be used. The DRO
can be configured to display in millimeters or centimeters. The default value is
millimeters. Use the + and - keys to toggle between the list of choices.

Units Display — Used to limit the type of measurement units to display.

Show all units.
Show metric only.
No fractions.

Use the + and - keys to move up and down the list of choices.

Axis Labels — An option that is used to program the axis labels to be displayed in the
measurement mode.

Use Labels X and Y.
Use Labels R and A.
Use Labels A and B.

Accurate Technology - ProScale Dual Input Display 37 of 48



Use the + and - keys to move up and down the list of choices.

F Math Function — This parameter is used to configure the type of math function to be
associated with axis F. The default value is disabled.

No Operation — Axis F is not used.

Add — Adds the positional values of axes X and Y.

Subtract — Subtracts the position of axis Y from axis X.

Arc Tangent — Executes an arc tangent function to produce an angular
measurement in degrees.

Use the + and - keys to move up and down the list of choices.

Arc Measurement Function — This setting enables or disables the Arc Measurement
operation. The default setting is disabled. Use the + and - keys to toggle between the
list of choices.

Tool Measurement Function — Used to enable or disable the Tool measurement
operation. The default setting is disabled. Use the + and - keys to toggle between the
list of choices.

Serial Baud Rate — This parameter is used to configure the DRO'’s serial port to the
desired baud rate. The options are 19,200 and 9600 baud. The default is 19,200
baud. Use the + and - keys to toggle between the list of choices. Note: If the printer
support option is chosen (see next parameter), the baud rate is automatically set to
9,600.

UART Frequency Adjust — This value is used to make minor adjustments in the
UART clock to compensate for variations in the communications port of connected
devices (i.e. Computer or printer). This value is preset at the factory but can be
adjusted up or down if consistent serial communication does not exist. Contact
Accurate Technology before making adjustments to this parameter.

Serial Port Mode — Configures the DRO for either ProMUX 3 emulation or serial
printer support. The default is printer support. Use the + and - keys to toggle between

the list of choices.
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Printer X offset — Sets the amount of X offset used when printing labels on the serial
printer. The value is in units of pixels. The default values 220. Use the + and - keys to
increment or decrement the value.

ABS Button — Controls the operation of the ABS pushbutton on the keypad. Allows
the key to be enabled or disabled. The default value is enabled. Use the + and - keys
to toggle between the list of choices.

Hold Button — Controls the operation of the Hold pushbutton on the keypad. Allows
the key to be enabled or disabled. The default value is enabled. Use the + and - keys
to toggle between the list of choices.

Send Button — Controls the operation of the Send pushbutton on the keypad. Allows
the key to be enabled or disabled. The default value is enabled. Use the + and - keys
to toggle between the list of choices.

MON (Monitor) Button — Controls the operation of the MON pushbutton on the
keypad. Allows the key to be enabled or disabled. The default value is enabled. Use
the + and - keys to toggle between the list of choices.

Mode Button — Controls the operation of the Mode pushbutton on the keypad. Allows
the key to be enabled or disabled. The default value is enabled. Use the + and - keys
to toggle between the list of choices.

Pressing the mode key after this parameter will return to the start of the sub-menu
system.

Basic Parameter Notes

When the Units Resolution is set to High, the fourth decimal place (1/10,000
inch) will not increment or decrement by one. The resolution of the system is
10um or .000393 inches. The conversion of 10um resolution to decimal inches
will generate a mathematical rounding of approximately .0003 to .0004 inches.
Thus, the fourth digit will typically be added to or subtracted from by a value of
either 3 or 4.

Disabling the Mode key does not affect entering or exiting from programming
mode.
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SECTION 8 SERIAL PORT

The serial port on the DRO can be configured for two different operating modes.

1.

2.

Supports a serial printer for generating self adhesive labels. Currently, the
principal printer(s) that are supported are produced by Zebra Technologies/Eltron
International.

Emulates Accurate Technology’s ProMUX 3 SPC multiplexer interface. The dual
input DRO supports a subset of instructions typically used on the ProMUX 3.

Printer Support
To support a zebra serial printer, the following connections are required:

1.

OOk WN

Connect the DRO'’s serial transmit output to pin 3 of a DB 9 male connector. The
DRO'’s receive input is left unconnected.

Connect the DRO’s ground terminal to pin 5 of the DB 9 connector.

Connect the printer to the DRO via the nine pin connector.

Verify that the Serial Port Mode parameter is configured to printer support.
Pressing the Print key on the DRO should cause a labeled to be printed.

Use the Printer X Offset parameter (see Basic Parameters) to adjust the X
offset of printing on the label if necessary.

ProMUX 3 Emulation

To configure the DRO for PC serial communications, the following connections are
required:

ok E

Connect the DRO’s serial transmit output to pin 2 on a DB 9 female connector.
Connect the DRO'’s serial receive input to pin 3 on the DB 9 connector.
Connect the DRO’s ground terminal to pin 5 on the DB 9 connector.

Install the DB 9 connector to the serial port on the PC.

Verify that the Serial Port Mode parameter is configured to ProMUX 3 support.
Configure the Serial Baud Rate to either 19,200 or 9,600 baud.
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To verify data communication with the DRO, use HyperTerminal® or other terminal
emulation program configured for 8 data bits, 1 stop bit and no parity. Handshaking
should be set to none. Echo should be turned on to see the typed information.

To request the position information from the DRO, type P and the ENTER key from the
PC:

P<ENTER> or p<ENTER> where <ENTER> is the return key.

The DRO will respond with the following string format:

Char 1 —* Start of message indicator.

Char 2 — Encoder Status. 1 = encoder X ok, 2 = encoder Y ok, 3 = both encoders ok.
Chars 3 through 10 — ASCII position of encoder X.

Chars 11 through 18 — ASCII position of encoder Y.

Chars 19 through 26 — ASCII position of encoder F.

Char 27 Send Button Status — 1 = encoder X selected when send button pressed, 2 =
encoder Y selected when send button pressed, 4 = encoder F selected when send

button pressed.

Char 28 Carriage Return.

If an invalid command is sent to the DRO, the unit will return a question mark (*?).
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SECTION 9 ACCESSORIES

ProMUX-3

The ProMux 3™ is an easy to use hardware interface device providing communication
and control of one to three ProScale ABS linear encoders from a user provided PC or
PLC.

Supplied are two separate components. First is the ProMux 3 interface unit and
second is a low voltage plug-in power supply. The user must provide the host PC or
PLC and a standard DB-9 serial cable (male to female).

Uses for the ProMux 3 include axis position measurement on XY or XYZ quality control
measurement tables, machinery position control (NON-CNC), tooling measurement
devices and the like.

Specifications:

Encoder Inputs: 3 ProScale ABS readheads or SPC displays. ProMux 3 provides
power to readheads without displays.

Serial Interface: RS-232 DB-9 connector.
8 bit word, no parity, 1 stop bit
No flow control.

Additional details in ProMUX Family manual
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ProMUX-4, ProMUX-8

The ProMUX™ series of linear encoder multiplexers are designed for OEM and system
integrators for use in acquiring setup positional information (non-CNC) on industrial
production machinery.

The multiplexers interface directly with ProScale absolute linear measurement
encoders. These systems provide linear measurement ranges from 100mm to 6
meters depending on the model.

ProMUX 4/8 multiplexers communicate with a host PC or PLC via RS-232 or RS-422
serial interface. Various baud rates are supported from 9600 to 115200. Up to 15
multiplexers can be connected to the same communications bus when utilizing the RS-
422 serial interface.

14 — 24 VDC power supply operation.

RS-232 or RS-422 serial interface with multiple baud rates.

Supports 4 or 8 ProScale™ linear measurement encoders.

Provides position update of all eight channels every 100 milliseconds.
Robust aluminum mounting enclosure: 130mm W x 105mm D x 45mm H.
Positional data preformatted into ASCII strings.

Programmable data packet checksum operation.

Additional details in ProMUX Family manual
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Pro RF

The Pro-RF™ system consists of a base module and a remote module that
communicate over a bi-directional RF interface.

The Remote module provides the data acquisition functions.
It accepts 1 ProScale or Mitutoyo SPC output as input and relays the information via
RF link to the Base module.

The Base module communicates to a host PC via RS-232 operating at 57,600 Baud.
The system can support up to 32 remote modules up to 100 meters away for each
base module.

Base Module RE-1 Module
Interface/Input DB9 Female RS-232 Interface Mitutoyo SPC
RF Frequency: 916 MHz (USA), 2.4GHz (EU) 916 MHz (USA), 2.4GHz
(EV)
RF Power Output: 0dbm (ImW) typical 0dbm (ImW) typical
Data Transmission:  Data packet w/security & checksum (Both)
Power Supply: 9 VDC plug-in supply (provided) NiMh batteries/Wall Plug
Weight: 5 ounces (22 grams) 7 ounces (31 grams)
Dimensions: 5.3” (135mm), 3.35” (85mm) 4.25” (108mm), 2.60”
(66mm),

1.5" (38mm)L,W,H 1.14” (29mm) L,W,H

Additional details in ProMUX Family manual
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Analog Interface Unit

The Analog Interface Unit (AlU) is designed to provide an analog signal output that is
proportional to the current position being displayed on a ProScale linear measurement
system. The interface provides a DC signal range from 0 to 5 volts or 0 to 10 volts
depending on configuration. This offers a simple integration between a ProScale™
linear measurement system and a PLC or other process control system.

The interface incorporates a 12-bit Digital-to-Analog converter to generate the analog
output. This provides 4096 discrete steps of resolution over the configured measuring
range. This can offer a measurement displacement resolution of .001” over a 4-inch

range of motion

Dimensions:

Power:
Input:
Output:

2.75” (70mm) wide x 3.38” (86mm) high x 2.27” (57.6mm) deep.
(Uses 35mm DIN rail mount.)

8 to 24 VDC, 100 mA maximum.
Synchronous serial BCD (SPC)
Oto5o0r0to 10 VDC, 60mA
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SECTION 10 MISCELLANEOUS
Abbe Error

Abbe error is a condition that may not be visible to the human eye, but will affect linear
measurements. Be sure to take precautions when installing ProScale in order to
eliminate the possibility for Abbe error.

Abbe error refers to a linear error caused by the combination of an angular error and a
dimensional offset between the sample and the measuring system. It is important to
understand that the information the encoder is providing is only the position of the
readhead on the scale. To illustrate this, see the figure, which shows a linear
measuring device. (The apparent distortion in the measuring device is intentional - for
this example - to show the measuring device with a curvature in its mounting.)
Suppose the curvature in the figure is sufficient to produce an angle of 40 arc-seconds.
If the measuring device moves 10 inches, the probe will be found to have moved
10.0039 inches, resulting in an error of +0.0039 inches. Abbe error could be lessened
by moving the measuring system closer to the sample. This effectively solves one half
of the Abbe error problem (offset) and leaves only the angular mounting problem to be
solved. Angular error can best be countered through proper design and placement of
the linear scale. Sources of angular error include:

Mounting the linear scale to an imperfectly flat surface.

Mounting the linear scale to an imperfectly straight surface.
Curvature of ways (or linear bearings) used to measure the sample.
Contaminants between the probe and item being measured.
Friction in any part(s) of the measuring device.

ahwONE
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PRODUCT REGISTRATION

Fill out for your records and
FAX to Accurate Technology @ +1.828.654.8824 or
Register on line at www.proscale.com

Name

E-Malil

Company

Address

Address

City

State/Region
Zip/Postal Code

Country

Purchased From:

Purchased When:

ProScale Serial Number:
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This manual is available at www.proscale.com

Accurate Technology, Inc.
270 Rutledge Rd. Unit E
Fletcher, NC 28732 USA
800 233-0580 - 828-654-7920
Fax 828-654-8824
WWW.proscale.com
customerservice@accurate-technology.com

Please register your product at
http://www.proscale.com/registration.htm

P/N 800-1096-001, Revision A, Copyright © 2003, Accurate Technology, Inc. All rights
reserved.
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