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WARRANTY

We warrant that within (12) months from the
date of shipment, ifthe product manufactured by
us and sold by us is in the possession of the
otiginal buyer (or lessee) from us (or from an
authorized distributor), we will replace or repair,
at our option, free of charge, any part or parts
which upon examination we find defective in
workmanship or material, provided that on our
request the product or parts thereof are returned
to our plant, along with satisfactory documenta-
tion that the product has been installed, used,
and maintained in accordance with instructions
in the Operating Manual and has not been
subject to abuse.

In addition, there may be specified Occupa-
tional Safety and Health Standards Warranties
which, if applicable to the product, are set out in
the attached schedule and incorporated by ref-
erence and subject to the provision hereof.

We shall not be liable or responsible for any
expense or liability for repairs, additions, or
modifications made upon the product without
our written consent.

THIS WARRANTY IS IN LIEU OF ALL OTHER
EXPRESS OR IMPLIED WARRANTIES (IN-
CLUDING WITHOUT LIMITATION ANY WAR-
RANTY OF MERCHANTABILITY ORFITNESS
FOR A PARTICULAR PURPOSE). IN NO
EVENT SHALL WE BE LIABLE FOR ANY
SPECIAL, INDIRECT, OR CONSEQUENTIAL
DAMAGES (INCLUDING BUT NOT LIMITED
TO LOST PROFITS OR OTHER DAMAGES
FROMLOSS OF PRODUCTION) CAUSED BY
DEFECTIVE MATERIAL, OR BY UNSATIS-
FACTORY PERFORMANCE OF THE PROD-
UCT, OR BY ANY OTHER BREACH OF CON-
TRACT BY US.

Operating Manual

Brown & Sharpe reserves the right to modify or
change the design of products shown in this
brochure without notice.

Such modifications or changes may include, but

are not limited to changes in finish, materials,

specifications, etc., from descriptions and illus- -
trations of products listed herein.

The Brown & Sharpe Warranty shall apply in all
cases to all products manufactured by us and
sold by us.

For warranty repairs, contact:

Brown & Sharpe Manufacturing Company
Precision Measuring Instrument Division
Precision Park, North Kingstown, Rl 02852
Telephone: 800-283-3600
Fax: (401) 886-2553

ELECTRONIC GAGE AMPLIFIER
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Overview

PACKAGE CONTENTS

This Electronic Gage Ampilifier package contains the following items:

~+ * 1 Electronic Gage Amplifier
" =1 power unit/battery charger
« 1 instruction manual

. SYSTEM DESCRIPTION

GENERAL

The amplifier connects to one or two electronic
gage heads and displays the gage head(s)
position in inches or millimeters. The amplifier
has a maximum range of £0.1 inches, (2 milli-
meters) and a minimum resolution of 0.000001
inches, (0.00002 milimeters).

Color-coded Keypad

The keypad is divided into three major groups by
color;

The WHITE keys are used to set up the
amplifier to measure with either one ortwo
gage heads.

The RED keys are used to select the am-
plifier operating mode: INCH or MILLIME-
TER mode, HOLD mode, STATISTICS
mode ( MAX -> MIN ), or LIMIT mode.

The BLUE keys manage the amplifier sys-
tem. They switch power ON/OFF, clear
statistics, quit HOLD mode, lock out key-
pad keys, and send data out the output
connector.

ELECTRONIC GAGE AMPLIFIER

Complete Display

The display shows a number in digital and
bargraph form, and complete information about
what the number represents.

Value-added Features

+ Manual or automatic range selection.
+ One keystroke zeroes all ranges.

+ Display gage head position from gage head
zero. ’

+ Display limit points and gage head position.

» Set limit points from the keypad or from
measurements. .

« Lockable keypad.
+ Send data to a digital data collector.
« Do individual or continuous measurements.

+ Display the maximum, difference, average, or
minimum of a group of measurements.

Operating Manual
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Overview

SUMMARY OF CONTROLS, DISPLAYS AND CONNECTORS

The following is a brief description.

IIIII'

T
SET

)
I‘

Press to turn amplifier power ON
or OFF. Alsocontrols the battery
charge rate. See Battery Modes
in Reference Section for more
details.

IMPORTANT: When left in stor-
age with power off and charger
disconnected, the battery will
self-discharge in approximately
3weeks. fthe amplifierdoes not
turn ON, connect the charger for
a few minutes.

" RANGE UP Key

Press to increase the amplifier
range (decrease the magnifica-
tion). and hold for 2 seconds {o
selectthe AUTOMATIC RANGE
mode.

Operating Manual

— A+
GAGE

A&B
GAGE

-B+
GAGE

For a complete description, see the "Operation” chapter of this manual.

RANGE DOWN Key

Press to decrease the amplifier
range (increase the magnifica-
tion). Also turns off the AUTO-
MATIC RANGE mode.

— A + GAGE Key

Press to select A GAGE. Also
changes A GAGE polarity.

A & B GAGE Key
Press to select the sum of A and
B GAGES.

[

~ B + GAGE Key
Press to select B GAGE. Also
changes B GAGE polarity.

ELECTRONIC GAGE AMPLIFIER

Page 2

©1991 Brown & Sharpe Mfg. Co. All Rights Reserved.



Overview

<]

ZERO

>

LIMIT
SET

LEFT ARROW Key
Press to shift display to the left.
Maximum shift = 0.010 inches,
(0.25 millimeters} from gage
head electrical zero.

ZERO Key

Press and release to zero all
ranges. Gage head must be
within£0.010 inches (10.25 milli-
meters}, of gage electrical zero.

Press and hold 2 seconds to
display gage head position rela-
tive to gage head electrical zero.

Press to zero a limit when in
LIMIT mode.

RIGHT ARROW Key

Press to shift display to the right.
Maximum shift = 0.010 inches,
(0.25 millimeters) from gage
head electrical zero.

LIMIT SET Key

Press to select LIMIT mode, and
ENABLE, DISABLE or VIEW
LIMITS.

ELECTRONIC GAGE AMPLIFIER

MEASURE
& HOLD

ny
M

RMAX /RN
CLEAR

HOLD

KEY

MEASURE & HOLD Key
Press to put the amplifier in
HOLD mode. Measuring proc-
ess will stop, and display will hold
last measurement. 1if already in
HOLD mode, press to execute a
single measurement, and hold it
in the display.

To store a measurement as a
limit when in LIMIT mode, press
this key.

MAX —> MIN Key
Press to display Maximum, Aver-
age, Difference or Minimum.

IN/MM Key _
Press to switch between inches
and millimeters.

CLEAR Key

Press to clear the Maximum,
Minimum, Average, and Differ-
ence. Also clears Hold.

KEY LOCK Key

Press and hold for over two sec-
onds to lock or unlock a portion of
the keypad.

SEND Key

Pressto send data outthe Output
connector. Also clears the Maxi-
mum, Average, Difference and
Minimum.

Operating Manual
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Display and Front Panel Lights

4 RED GREEN YELLOW
5
SET OFF CALIBR2
3 | 6
7
2
8
1
Display

1)

Indicates the battery needs recharging.

10) Indicates which gage head(s) are selected

2) Indicates KEY LOCK mode. and their polarity.

3) Bargraph (Analog) representation ofdigital 11} Indicates that the display is in millimeters.
display. See Technical Specifications, in Also indicates the measuring range, and
the "Reference” chapter for more details. the value of each bargraph.

4) Indicates LIMIT mode. Front Panel Lights

5) Indicates CALIBRATE mode. Blinks when
calibration is required. The Red, Green and Yellow lights above the

6) Indicates MEASURE & HOLD mode. display are limit indicator signals.

7) Digital display. RED - Indicates the displayed number s outside

8) Indicates thatthe display is in inches. Also e LO limit.
indicates the measuring range, and the GREEN - Indicates the displayed number is
value of each bargraph division. within the set limits.

9) Indicates whether the maximum, differ- YELLOW - Indicates the displayed number is
ence, average, or minimum is displayed. outside the HI limit.

OPTIONAL EQUIPMENT
Operating Manual ELECTRONIC GAGE AMPLIFIER
Page 4 ©1991 Brown & Sharpe Mig. Co. All Rights Reserved,



Overview

Rear Panel
| T T 4 T 6
B OUITPUT A
Cl GE]
Gy
J&??JH CALIBRATE
SERIAL No. MADE IN US.A. MODEL NO.

o

Use Charger 99-1200-20 only.

/

Rear Panel

Refer totheillustration above for locations of the
following features.

1)

2)

4)

Battery charger jack.

Caution: This amplifier is designed to
work ONLY with the 99-1200-20 charger
provided. The amplifier may be perma-
nently damaged if itis connected to any
other charger.

Foot switch jack

B GAGE jack

The gage head connected to this jack will
appear as the B GAGE on the amplifier
display.

Output connector

Data is transmitted into and out of this
connector in RS 232-C format. Also, foot
switch, +5 volts and limit light signals are
available at this connector. See the
Technical Specifications section, in the
"Reference” chapter for more details.

ELECTRONIC GAGE AMPLIFIER

5)

6)

A GAGE jack

The gage head connected to this jack will
appear as the A GAGE on the amplifier
display.

Calibrate cap

Remove this cap for access to the “Cali-
brate Push Button™. See the Calibration
section, inthe "Operation” chapter for more
details.

Amplifier Base

There is a master reset access hole located in
the sloped surface of the amplifier base. Use
master reset only if the amplifier fails to oper-
ate properly, and troubleshooting procedures
are unsuccessful. See the Troubleshooting
section, in the "Reference" chapter for more
details.

Operating Manual
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Operation

SINGLE GAGE MEASUREMENT

A GAGE MEASUREMENT

Equipment required: ;

Gage head

Gage head mechanical support
Reference part

Part(s) to be measured
Amplifier '

Before measuring can begin, the equipment
must be setup and a zero reference must be set.

The following instructions show how to set
up and measure a typical part where a1 inch
nominal dimension and a tolerance of
10.00025 inches (part dimension=110.00025
inches) is required.

(This same procedure may be used for different
nominal dimensions and tolerances by chang-
ing the numbers shown.)

Itis important to realize that when only A GAGE
is selected, it operates independent of B GAGE.
Similarly, when B GAGE is selected, it operates
independent of A GAGE.

Note: The measurement displayed by the

amplifier is the difference between the meas-
ured part and the reference part.

{display = measured — reference pan)
Gage Head Set-up

1. Connect the gage head cable to the am-
plifier A GAGE head connector.

ELECTRONIC GAGE AMPLIFIER

2. Fastenthe gage head to a stable mechani-
cal support.

3. Position the gage head so that the gage
head tip is in contact with the reference
pan.

Amplifier Set-up

4. Pressthe ON/OFF key to switch the ampli-
fier ON. (The display will appear when the
amplifier is ON).

Itthe amplifierdoes notturn ON, the battery
may be discharged; connect the charger
for 5 or 10 minutes, and try again. If the
amplifier still does not turn ON, consult the
Troubleshooting section, in the "Refer-
ence” chapter for more details.

5. Press the IN/MM key until INCH is dis-
played. (The amplifier may be switched to
INCH or MM at any time, however, only the
INCH mode will be discussed in this ex-
ample.)

6. Pressthe -A+ GAGE key to display the
A GAGE head. If the display is "-A", then
press the -A+ GAGE key again to switch
the display to "A". .

7. Press the RANGE UP key to increase the

range until the display shows: "INCH",
"RANGE", "+0.1".

Operating Manual
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Operation

if "AUTO" is displayed above the word
"RANGE", press the RANGE DOWN key
once to remove it.

Note: The largest, (10.1inch), range is rec-
ommended for setup to avoid overranging
the display.

How To Set A Reference

The following two éxamples show how to set a
reference. The correct one for a specific appli-
cation depends upon the dimension of the refer-
ence part.

8. First, press and hold the ZERO key for 2
seconds or more to remove the amplifier
zero offset. "KEY LOCK" will be displayed
forafew seconds asthe amplifier responds
to the ZERO key. After "KEY LOCK" dis-
appears, the amplifier will display gage
head distance from gage head electrical
zero.

Note: "Gage head electrical zero" is usu-
ally the center, and the most accurate por-
tion of the gage head electrical measuring
range. ltis good measurement practice to
set up and operate a gage head near gage
head electrical zero.

When the reference part dimension is exactly
equal to the nominal pant dimension, do steps 9
and 10 in theHow To Set a "Zero' Reference
example.

When the reference pant dimension is not ex-
actly equal to the nominal part dimension, do

steps 9A and 10AintheHow To Seta "Non-zero'

Reference example.

Operating Manual

Example 1
How To Set a "Zero™ Reference

In this example, a part with a specified dimen-
sion of 110.00025 inches is to be measured. A
reference part with a 1.00000 inch dimension is
available, sothe 1.00000 inch reference part will
be used as a "Zero" reference.

Follow steps 9and 10 to setthe gage head and
amplifier to display the 1.00000 inch reference
part as 0.00000 inches.

9. Adjust the gage head position on the refer-
ence part until the display shows ".0000",
+0.01 inches.

10. Press the ZERO key. "KEY LOCK" will be
displayed for a few seconds while the
amplifier zeroes all ranges.

Common "Zeroing" Problems

If the display shows "-—-==", (Blinking minus
signs). then the amplifier is unable to zero all
ranges because the gage head is not positioned
within 10.010 inches of gage head electrical
zero. Press the CLEAR key to clear the "-——"
display, then go back and repeat steps 8 and 9.

Notice that the ZERO key is held 2 seconds or
longer in step 8.

if the display is close, but not exactly "0.0000",
the gage head may have moved during the
zeroing process. Check that the gage head
holding fixture is stable.

ELECTRONIC GAGE AMPLIFIER
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Operation

Example 2
How To Set a "Non-zero" Reference

Inthis example, a part with a specified dimen-
sion of 1+0.00025 inches is to be measured. A
reference part with a 1.00000 inch dimension is
not available, so a"Non-zero” reference pan will
be used.

Assume the only available reference part has a
dimension of 1.00074 inches. Follow steps 9A
and 10A to set the gage head and amplifier to
display the reference part as 0.00074 inches.

9A. Adjust the gage head position on the refer-
ence part until the display shows ".0007"
10.01 inches. (0.0007 inches is 0.00074
inches rounded off.)

10A.Select the 0.001 inch range. Press the
LEFT ARROW or RIGHT ARROW key to
adjust the display to exactly ".00074".

+ Ifthe display is less than ".00074",
orshows "-" (ovetrange), pressthe
RIGHT ARROW key to increase
the displayed value to ".00074".

+ If the display is greater than
".00074", orshows "+" (overrange),
press the LEFT ARROW key to
decrease the displayed value to
"*.00074".

Common "NON-ZERO" Reference Setting
Problems

If the LEFT and RIGHT ARROW keys do not
work as described, it may be that the gage head
is not positioned in the center of the measuring
range. Repeat steps 8 and 9A. Make sure

ELECTRONIC GAGE AMPLIFIER

ZERO koy is held at least 2 seconds in step 8.
A GAGE Measurement

11. Tomeasure, setup andreferencethegage
head as described in steps 1 through 10 (or
10A). Select the desired measuring range,
or AUTO RANGE and replace the refer-
ence part with the part to be measured.

The display will show the dimensional dif-
ference between the measured part and
the zero reference.

Measurement examples using a 1.00000 inch
reference dimension as zero:

Measured Part Amplifier display
1.00036 .00036
0.89983 -.00017
1.00078 .00078
0.99924 -00076

Ifthe amplifierdisplay is not stable, drifts, or
is erratic, here are some checks to locate
the problem:

+ Isthe measuring surface clean, with no
burrs ? :

* Is the work surface clean and flat ?

* Is the gage head support stable ?

* Is the gage head fastened securely to
the support ?

+ Is the gage head cable pulling on the

gage head ?

Is there vibration ?

Is the gage head in good condition ?

Is the ambient temperature stable ?

Have the fixtures and parts had time to

stabilize ?

» Hasthe amplifier had time to stabilize ?

L] L ] L] L ]

Operating Manual
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B GAGE MEASUREMENT

Press the -B+ GAGE key to select and display
the B GAGE only.

Measuring with B GAGE is similar to measuring
with A GAGE, except the gage head is con-
nected to the B GAGE jack at the amplifier rear
panel, and the -B+ GAGE key is used to select
and display the B GAGE head.

Operating Manual

When B GAGE is selected, it operates inde-
pendently of A GAGE. Similarly, when A GAGE
is selected, it operates independently of B
GAGE.

To measure with the B GAGE, use the A GAGE

MEASUREMENT instructions, and substitute
B GAGE whenever A GAGE is mentioned.

ELECTRONIC GAGE AMPLIFIER
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Operation

DUAL GAGE MEASUREMENT

The A&B GAGE key selects dual gage meas-
urement. Whenthe A&B GAGEKkey is pressed,
the A GAGE and B GAGE display values are
summed, (sither added or subtracted), and the
result is displayed. The display will show either
"A+B", "A-B", "-A+B", or "-A-B", and the meas-
urement value.

A GAGE and B GAGE should be set up and
have a reference set before selecting A&B
GAGE.

How To Set Up and Set References

1. Set up A GAGE and set the A GAGE
reference per SINGLE GAGE MEASURE-
MENT, A GAGE Measurement instruc-
tions. After setup, pressthe -A+ GAGE key
to display "A" or "-A".

2. SetupB GAGE and set B GAGE reference
as per SINGLE GAGE MEASUREMENT,
B GAGE Measurement instructions. After
setup, press the -B+ GAGE key to display
"B" or "-B".

Measuring with Dual Gage

3. Press A&B GAGE key. The display will
show either"A+B","A-B", "-A+B", or "-A-B"
depending on how A and B GAGES wers
set up.

4. Select the desired measuring range, or
AUTO range, and replace the reference
part(s) with the part(s) to be measured.
The display will show the dimensional dif-
ference between the measured part(s} and
the zero reference(s).

ELECTRONIC GAGE AMPLIFIER

Common Dual Gage Measurement Prob-
lems

If the A&B GAGE display changes rapidly from
zero to overrange and back, one of the gages is
close to the overrange point, and vibration is
causing momentary overranging. Check the
position of the A GAGE then check the B GAGE,
and re-position the one which is close to over-
range.

If polarity of A or B is incorrect, then press
-A+ GAGE key twice or press -B+ GAGE key
twice. This will change A or B polarity. Then
press A&B GAGE key to return to dual meas-
urement.

Example:
If display shows "A+B", but "A-B" is desired:

First, press the -B+ GAGE key once 1o select
B GAGE. "B" wili be displayed.

Next, press the -B+ GAGE key again to
change B GAGE polarity. "-B" will be dis-
played. .

Then, press A&B key to display the sum of A
and B GAGES. "A-B* will be displayed.

A-B = (+A) + (-B)

Operating Manual
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Dual Gage Measurement Technical
Features

When in A&B GAGE mode, the ZERO key af-
fects both A and B GAGES. If zero is pressed,
the amplifier will zero A GAGE, then zero

B GAGE, and will return to the A&B GAGE
display. Seethe ZERO section for more details.

ifthe LEFT or RIGHT ARROW keys are pressed
when the amplifier is in A&B GAGE mode, the
A&B GAGE display will shift and the A GAGE
display will shift. The B GAGE display will not
shift. '

QOperating Manual
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Operation

RANGE SELECTION

The amplifier has four ranges in INCH mode
and four ranges in MILLIMETER mode. The
amplifier may be set to a FIXED RANGE, or to
AUTOMATIC RANGE mode. In AUTOMATIC
RANGE mods, the amplifier will selectthe range
according to the value displayed.

The display shows the selected range, and the
value of each bargraph division. There are 41

bargraph division lines; one in the center, 20 to .

the right and 20 to the left.

How To Select INCH or MILLIMETER Mode
Press the IN/MM key. Each time the key is
pressed, the display will change from
inches to millimeters or from millimeters to

inches. The display will show "MM" when
in millimeters, or "INCH" when in inches.

How To Select the AUTOMATIC RANGE
Mode

Press and hold the RANGE UP key for 2
seconds or more.

The message "AUTO" will be displayed.
The amplifier is now in AUTOMATIC
RANGE mode.

How To Select FIXED RANGE Mode
Press the RANGE DOWN key.

The message "AUTO" will disappear. The
amplifier is now in FIXED RANGE mods.

ELECTRONIC GAGE AMPLIFIER

How To Select a FIXED RANGE or
AUTOMATIC RANGE Mode
In INCH mode; press the RANGE UP
key to move:
from +0.0001 inch to +0.001 inch
from +0.001 inch to +0.01 inch
from +0.01 inch to +0.1 inch
from +0.1 inch to AUTOMATIC inch

Press the RANGE DOWN key to
move:

from AUTOMATIC inch to +0.1 inch
from 0.1 inch to £0.01 inch
from 0.01 inch to £0.001 inch
from +0.001 inch to +0.0001 inch

In MILLIMETER mode; press the
RANGE UP key to move:

from £0.002 mm to 10.02 mm

from +0.02 mm to 0.2 mm

from 0.2 mm {fo +2.0 mm

from +20 mm fto Al{TOMATIC mm

Press the RANGE DOWN key to

move: .
from AUTOMATIC mmto 120 mm
from +2.0 mm .t0 £0.2 mm
from 0.2 mm to +£0.02 mm
from £0.02 mm to +0.002 mm

Operating Manual
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Overrange

Overrange occurs when the digital display goes
beyond 105% of the selected range.

Overrange with positive numbers is displayed
as: "+" and center bargraph and 20 bargraph
lines to the right of center.

Overrange with negative numbers is displayed
as: =" and center bargraph and 20 bargraph
lines to the left of center.

ifthe amplifier is in automatic range mode, it will
automatically switch to the next larger range.

Note: Itis possible forthe digital display to reach
150% of the selected range before overage
occurs. This requires an internal adjustment by
the factory. Consult the Precision Measuring
Instrument Service Department for details.

Operating Manual
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Operation

ZERO

The amplifier ZERO key will locate gage head
electrical zero, or zero all ranges. To zero all
ranges, the gage head must be positioned
within £0.010 inches of gage head electrical
zero. The ZERO key affecis A, B or A&B
GAGES depending on which gage head is dis-
played when the ZERO key is pressed.

How To Locate Gage Head Eléctrical Zero

Press and holdthe ZERO key for 2 seconds
or more. See Note 1. The amplifier zero
offset will be removed, and the display will
show gage head distance from gage head
electrical zero.

The ZERO key may be used with single ( A
or B ), ordual { A&B ) gage operation.

Note 1: When the ZERO key is pressed,
"KEY LOCK" will be displayed for a few
seconds as the amplifier automatically
cycles through all ranges. If dual gage is
displayed, the amplifier will zero A GAGE
first, then zero B GAGE.

Note 2: "Gage head electrical zero" is usu-
ally the center, and the most accurate por-
tion of the gage head electrical measuring
range. Itis good measurement practice to
measure with the gage head positioned
near gage head electrical zero.

ELECTRONIC GAGE AMPLIFIER

How To Zero All Ranges

Press the ZERO key momentarily and re-
lease. KEY LOCK will be displayed for a
few seconds as the amplifier automatically
zeroes all four ranges.

See the Single Gage Measurement sec-
tion for information on zeroing all ranges.

Common Zero Problems

If the display shows "-—--", (Blinking minus
signs), then the amplifier is unable to zero all
ranges because the gage headis not positioned
within £0.010 inches of gage head electrical
zero.

Pressthe CLEAR keytoclearthe "----="display,
and see How To Locate Gage Head Electrical
Zero section for more details.

lfthe display is close, but not exactly *.0000", the
gage may have moved during the zeroing proc-
ess. Check that the gage head holding fixture is
stable.

Operating Manual
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LIMITS

The amplifier stores 2 limit values in memory.
Each limit may be set to any value on any range.

When measuring with limits, (limits enabled),
the amplifier compares the displayed value to
the stored limits, and lights a RED, or GREEN,
or YELLOW limit light to show whether the
dispiay is below, within, or above limits. The
limits appear on the bargraph as blinking lines.

When measuring -without limits, (limits dis-
abled), the limit lights are off, but limit values are
retained in memory.’

Limits are enabled, disabled, or set only when
the amplifier is in LIMIT mode.

Limit light electrical signals are accessible at the
amplifier output connector. These signals may
be used to control devices such as sorting
machines.

(See the Technical Specifications section, in
the "REFERENCE" chapter for more details).

Note: LIMIT SET key does not function when
"AUTO" range is displayed. Press the RANGE
DOWN key to turn "AUTO" range off.

How To Select LIMIT Mode
Press LIMIT SET key. LIMIT mode is now
selected, and the display shows "HI LIMIT

SET", or "LO LIMIT SET" or "LIMIT SET
OFF". .

Operating Manual

If the LIMIT SET key is pressed repeatedly, the
display cycles through these modes:

from LIMIT SET OFF
or from HILIMIT SET
or from LO LIMIT SET

to HILIMIT SET
to LOLIMIT SET
to LIMIT SET OFF

How To Quit LIMIT Mode

Press the -A+ GAGE or A&B GAGE or
-B+ GAGE key.

How To Enable Limits

First, press the LIMIT SET key repeatedly
until "HILIMIT SET" or "LOW LIMIT SET"is
displayed. Limits are enabled when"HI" or
"LO LIMIT SET" is displayed.

Then press -A+ GAGE key or -B+ GAGE
key or A&B GAGE key to quit LIMIT mode.
Limits will remain enabied.

How To Disable Limits

First, press the LIMIT SET key repeatedly
until "LIMIT SET OFF" is displayed. Limits
are disabled when "LIMIT SET OFF" is
displayed.

Then press -A+ GAGE key or -B+ GAGE

_key or A&B GAGE key to quit LIMIT mode.
Limits will remain disabled.

ELECTRONIC GAGE AMPLIFIER
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Operation

How To Set the HIGH or the LOW Limit

1A.

To set the low limit, skip step 1 and go to
step 1A.

To set the high limit, press the LIMIT SET
key until "HI LIMIT SET" is displayed. The
YELLOW light will be lit. Skip step 1A and
go to step 2. '

To set the low limit, press the LIMIT SET
key until "LO LIMIT SET" is displayed. The
RED light will be lit. Go to step 2.

Press the RANGE UP or RANGE DOWN
key to select the range where the limit will
be set. :

Press the ZERO key to set the limit to
".0000".

To set a limit from a measurement, skip
step 4 and go to step 4A.

ELECTRONIC GAGE AMPLIFIER

4A.

To set the limit from the keypad: Press the
RIGHT ARROW or LEFT ARROW key to
set the display and bargraph to the desired
limit value. The displayed value is now
stored as the limit. Skip step 4A andgo to
step 5.

To setthe limit froma measurement: Press
the MEASURE & HOLD key. The display
will momentarily show "A", "B", or "A&B";
next the measurement will be displayed.
The displayed value is now stored. as the
limit.

Note: Gage(s) must be set up and measur-
ing before step 4A. See Single or Dual
Gage Measurement sections for more de-
tails on set-up and measurement.

Press the -A+ GAGE, or -B+ GAGE, or
A&B GAGE key to quit LIMIT mode.

Operating Manual
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Operation

MEASURE & HOLD

MEASURE & HOLD mode changes the ampli-
fier to do single measurements, rather than
continuous measurements. When MEASURE
& HOLD mode is selected, one measurement is
collected and stored in memory each time:

« The MEASURE & HOLD key, orfootswitch, is
pressed, or 7

+ The output connector (SEND) pin (Pin 13) is
momentarily connected to Pin 7 (SIGNAL
GROUND).

The display shows "HOLD" when the amplifieris
in MEASURE & HOLD mode.

MEASURE & HOLD may be used while the
display is "A", "A&B", "B", "MAXIMUM", "DIF-
FERENCE", "AVERAGE", "MIMIMUM",

"HI LIMIT SET" or "LO LIMIT SET".

MEASURE & HOLD is also used to store a
measurement in memory as a high or low limit.
See the Limits section for more details.

How To Select MEASURE & HOLD Mode

Press the MEASURE & HOLD key. The
message "HOLD" will appear in the dis-
play. The amplifieris now in HOLD mode.

Note: The amplifier must not be in AUTO
RANGE, LIMIT, or KEY LOCK modes. See
Range Selection or Limits sections for

How To Quit MEASURE & HOLD Mode

Pressthe CLEAR key once. The message
"Hold" will disappear from the display, and
the amplifier will measure continuously.

How To Measure Using MEASURE & HOLD

1. Set up the amplifier and measure per
Single or Dual Gage Measurement in-
structions.

2. Press the MEASURE & HOLD key. The
message "HOLD" will appearin the display
andthe display will show the measurement
present when the MEASURE & HOLD key
was pressed.

Note: The MEASURE & HOLD key will not
work when the amplifier is in "AUTO"
range, or when "KEY LOCK" is displayed.

3. Tocollectand store a single measurement,
position the gage head on the par to be
measured, then press the footswitch, orthe
MEASURE & HOLD key. The display wilt
show the measurement present each time
the MEASURE & HOLD key or footswitch
is pressed.

more details.
Operating Manual ELECTRONIC GAGE AMPLIFIER
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Operation

Common Problems With MEASURE & HOLD

If "HOLD" does not appear when MEASURE &
HOLD key is pressed then "KEY LOCK" or
"AUTO RANGE" is displayed.

Toremove "KEY LOCK" from the display, press
and hold KEY LOCK key for 2 seconds or more.
To remove "AUTO" from the display, press the
RANGE DOWN key.

When "HOLD" is displayed, auto range cannot
be selected. This is normal.

When "HOLD" is displayed, and range is
changed, the amplifier executes a MEASURE &
HOLD just asifthe MEASURE & HOLD key was
pressed. This is normal.

If both the MEASURE & HOLD mode and KEY-
LOCK mode are selected, the MEASURE &
HOLD key will be locked. The footswitch will not
be iocked.

ELECTRONIC GAGE AMPLIFIER

MEASURE & HOLD Technical Features

When the display shows "HOLD", stored data
may be viewed by pressing any of the following
keys: -A+ GAGE, -B+ GAGE, A&B GAGE,
MAX -> MIN, IN/MM. Pressing these keys does
not change the stored data.

Note: The stored information will not
change until the MEASURE & HOLD key,
the CLEAR key or the footswitch is
pressed.

The MEASURE & HOLD key works as de-
scribed when "-A+", "-B+" "-+A+-B", "MAXI-
MUM", "DIFFERENCE", "AVERAGE", or"MINI-
MUM" is displayed.

The MEASURE & HOLD key works differently
when in LIMIT mode. See Limits sectlon for
more details.

When "HOLD" is displayed and'the footswitch is
pressed the amplifier executes a MEASURE &
HOLD, then transmits data out the output con-
nector. Next, the amplifier clears Maximum,
Difference, Average and Minimum. See Data

Operating Manual
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Operation

MAXIMUM, DIFFERENCE, AVERAGE AND MINIMUM

The amplifier always stores maximum, differ-
ence, average, and minimum ( Max, Diff, Ave, &
Min }information onevery AGAGE and BGAGE
measurement. To display these stored meas-
urements, press the MAX -> MIN key. To clear
these stored measurements, press the CLEAR
key.

How To Select MAX -> MIN Mode

To select MAX -> MIN mode, press the
MAX -> MIN key.

How To Quit the MAX -> MIN Mode

To quit the MAX -> MIN mode, press the
-A+ GAGE, or A&B GAGE, or -B+ GAGE
key.

How To Display Maximum, Difference,
Average and Minimum Values

To display maximum, difference, average,
or minimum, first select the desired gage
head or gage heads by pressing the

-A+ GAGE or -B+ GAGE or A&B GAGE
key. Next press the MAX -> MIN key. A
message on the display shows whether
Maximum, Difference, Average, or Mini-
mum Value is displayed.

if the MAX -> MIN key is pressed repeat-
edly, the display cycles through these

modes:”
tfrom MAXIMUM to DIFFERENCE
or from DIFFERENCE to AVERAGE
or from AVERAGE to MINIMUM
or from MINIMUM to MAXIMUM

Operating Manual

How To Clear Maximum, Difference,
Average and Minlmum Values

Press the CLEAR key or the optional foot
pedal to clear all A, B, and A&B GAGE
Maximim, Difference, Average, and Mini-
mum stored data.

Note 1: The foot pedal clears all stored
data regardless of the display; the CLEAR
key does not. The CLEAR key will have to
be pressed iwice to clear data when
"HOLD" is displayed. The first press re-
moves "HOLD" from the display, the sec-
ond press clears the Maximum, Difference,
Average and Minimum Values.

Note 2. The CLEAR key or foot pedal will
not necessarily set the maximum, mini-
mum and average to zero, but it will clear
previously stored maximum, average and
minimum values, and set the maximum,
average and minimum to the present posi-
tions of A GAGE head and B GAGE head.

Example: Using the CLEAR key or footswitch.
Before CLEAR key or footswiich is pressed -

A GAGE head position

A GAGE stored MAXIMUM
A GAGE stored DIFFERENCE =
A GAGE stored AVERAGE = -0.00008 inches
AQAGE stored - MINIMUM = -0.00075 inches

After CLEAR key or footswitch is pressed -

A GAGE head position = 0.00047 inches
A GAGE stored MAXIMUM = 0.00047 inches
A GAGE stored DIFFERENCE = 0.00000 inches
A GAGE stored AVERAGE = 0.00047 inches
A GAGE stored MINIMUM = 0.00047 inches

0.00047 inches
0.00059 inches
0.00134 inches

ELECTRONIC GAGE AMPLIFIER
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Operation

KEY LOCK

KEY LOCK mode blocks operation of the key- How To Quit KEY LOCK Mode
pad white and red keys. This prevents acciden-

tal keystrokes from changing the amplifier set- Press and hold the KEY LOCK key for 2
tings. The blue keys are not blocked by KEY seconds or more. The display message,
LOCK. | "KEY LOCK", will disappear. All of the

keypad keys will work normally.
When in KEY LOCK mode, "KEY LOCK" is
displayed.

How To Select KEY LOCK Mode

Press and hold the KEY LOCK key for 2
seconds or more. When Key Lock s active,
the display shows, "KEY LOCK" and nei-
ther the biue nor the white keys will work.

ELECTRONIC GAGE AMPLIFIER Operating Manual
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Operation

DATA OUTPUT

The amplifier can send RS-232-C data out the
output connector at the ampilifier rear panel.
The data normally consists of the displayed
number followed by a carriage return Decimal
points and minus signs are transmitted, and
spaces occur before and after the numbers.

How To Send Data Out the Output Connector

There are four wayé. to cause the ampilifier to
send data out the output connector:

1. Press the SEND key.

2. Press the optional footswitch.

3. Momentarily connect the output connector
pin 13 (SEND) to Pin 7 (SIGNAL
GROUND).

4. Send "ENQ" (transmit answerback),
"ASCIl 05", or "CTRL E" from a remote
device to the amplifier output connector.

Note 1: After data is transmitted, the ampli-
fier clears maximum, difference, average
and minimum stored data values.

Note 2: Ifthe amplifieris in HOLD mode, a

new measurement is collected and stored
before the data is sent.

Operating Manual

Data Output Technical Features

Data output is RS-232-C, 1200 baud, 1 start bit,
7 databits, even parity, 2 stopbits. The amplifier
is a DCE device. It outputs data on Pin 3, and
uses CTS/RTS handshaking.

It is possible to send data with different baud
rates, parity settings, and stop bits. Consult the
factory for details

Data output other than displayed numbers, may
be selected from the keypad; see the Keypad
Selectable Options section for more details.

Common Problems With Data Qutput
Invalid or unusual data output is often caused by
the receiving davice not being set for the proper
baud rate, stop bits, or parity. |
No data output is often caused by a handshak-

ing problem. The amplifier will not transmit until
Pin 4 (RTS) is asserted, ( +5t0 +12 VDC ).

ELECTRONIC GAGE AMPLIFIER
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Operation

KEYPAD SELECTABLE OPTIONS

There are four options which may be changed
by holding one of four keys at power turn-on.
Once an option has been changed, it remains
changed, even afterthe amplifier is turned OFF.
To change an option back to its original status,
hold the appropriate key at power turn-on.

List of Keypad Selectable Options

To execute the changes shown below, press
and hold the key shown and press the ON/OFF
key to turn the amplifier ON. When the display
shows the software version number (such as
A2.04), the key may be released.

1. LIMIT SET key will change the bar-

graph display from a single-element
typeto azero-centerthermometertype.

ELECTRONIC GAGE AMPLIFIER

2. MEASURE & HOLD key wili change

the resolution on the 0.1 inch and 2.0
millimeter range from 0.0001 inch and
0.001 millimeter to 0.001 inch and 0.01
millimeter.

MAX -> MIN key will change the data
sent out the output connector from the
displayed value only to the measured,
maximum, difference, average and
minimum values. Each value will be
separated by one or more spaces.

IN/MM key will change the data sent out
the output connector from single output
on command to continuous output, no
output command required.

Operating Manual
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~ Calibration

CALIBRATION

The amplifier is calibrated at the time of manu-
facture, and holds calibration in digital memory.
Calibration should be checked when the ampli-
fieris first setup with agage head. The amplifier
A and B GAGE channels require individual
calibration.

Equipment required to calibrate the amplifier:

Gage head

Gage head mechanical support
Reference part

Calibration Part (0.01000 inches larger
than reference part)

Amplifier

This procedure describes calibration of the
amplifier A GAGE channel. To calibrate ampli-
fier B GAGE channel, substitute B for A in the
instructions.

If you are already familiar with calibrating this
amplifier, you may prefer to skip the 16-step
procedure shown, and calibrate using the
Calibration Summary at the end of this chap-
ter.

Set Up the Gage Head

1. Connect the gage head cable to the ampli-
fier A GAGE connector.

2. Fasten the gage head to a stable mechani-
cal support.

3. Position the gage head so that the gage

head tip is in contact with the reference
par.

ELECTRONIC GAGE AMPLIFIER

Set Up the Amplifier

4. Pressthe ON/OFF key to switch the ampli-
fier ON. (The display will appear when
the amplifier is ON).

Ifthe amplifierdoes notturn ON, the battery
may be discharged; connect the charger
for 5 or 10 minutes, and try again. If the
amplifier still does not turn ON, consuit the
Troubleshooting section, in the "REFER-
ENCE" chapter for more details.

5. Press IN/MM key until "INCH" is displayed.
(The amplifier may be switched to INCH or
MM mode at any time, however, only the
INCH mode will be discussed in this ex-
ample.)

6. Press the -A+ GAGE key until "A" is dis-
played. If the display is "-A", then press the
-A+ GAGE key again to switch the display
to "A".

7. Press the RANGE UP key to increase the
range until the display shows: "INCH",
"RANGE", "$0.1".

If "AUTO" is displayed above the word
"RANGE", press the RANGE DOWN key
once to remove it. -

Note: The largest, (0.1 inch), range is
recommended for setup because the dis-
play will show the large gage head setup
adjustments without overranging.

Operating Manual
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Calibration

Position the Gage Head Close to Gage Head
Electrical Zero

8. Pressandholdthe ZERO key for 2 seconds
or more to remove amplifier zero offset.
"KEY LOCK" will be displayed for a few

seconds as the ampilifier responds to the

ZERO key. After"KEY LOCK" disappears,
the amplifier will display gage head dis-
tance from gage electrical zero.

Note: "Gage-head electrical zero" is usu-
ally the center, and the most accurate por-
tion of the gage head electrical measuring
range. Itis good measurement practice to
set up and operate a gage head near gage
head electrical zero.

9. Adjust the gage head position on the refer-
ence pan until the display shows ".0000"
+0.0005 inches.

Press the RANGE DOWN key once to
display the "+.01" inch range.

Select Calibration Mode

10. Use a small flat tool to pry the black plastic
plug from the "CALIBRATE" hole at the
amplifier rear panel. There is a small white
momentary touch pushbutton inside.
Pressthe pushbutton once, then look atthe
display to verify the amplifier is in CALI-
BRATE mode.

Suggestion: The writing end of a plastic
ball point pen (retracted) works well as a
calibrate button pusher.

In CALIBRATE mode, the display willcount
backward from 500 to 0 as the amplifier

Operating Manual

sets up for calibration. The display willthen
show A GAGE position, and a steady, (not
blinking), "CALIBRATE".

Note: Calibration set-up does not change
the gain of amplifier A or B GAGE channel.
The LEFT or RIGHT ARROW keys must
be pressed to change amplifier calibration.

Establish Zero Reference On the Reference
Part

11. Momentarily press the ZERO key. KEY
LOCK will be displayed for a few seconds
while the amplifier zeroes all ranges.

Common Problems With Reference "Zero"

If the display shows "--=-==", (Blinking minus
signs), then the gage head is not positioned
within 10.010 inches of gage head electrical
zero. Press the CLEAR key to clear the "=eeee"
display, then go back and repeat steps 8 and 9.
Notice that the ZERO key is heid 2 seconds or
longer in step 8.

Ifthe display is close, but not exactly ".0000", the
gage head may have moved duting the zeroing
process. Check that the gage head holding
fixture is stable.

Measure the Calibration Part, and Adjust the
Amplifier Gain

12. Remove the reference par, and replace it
with the calibration part. The display
should be ".0099" to ".0100".

If the display is less than ".0099", press the
right arrow key to increase the amplifier
gain until the display is ".0100".

ELECTRONIC GAGE AMPLIFIER
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Calibration

If the display is greater than ".0100", press
the left arrow key to decrease the amplifier
gain until the display is ".0100" .

Check the Reference Part °

13. Remove the calibration part, and replace it
with the reference part. The display should
show ".0000". Do not press the LEFT or
RIGHT ARROW keys.

If the display does not show ".0000", re-
move and replace the reference part sev-
eral times. If the display does not repeat,
check the following list of possible prob-
lems, fix the problem, then go back to step
11.

Checklist To Locate the Source of "Repeat”
Problems

+ Isthe fixture stable enough to repeat to
0.0001 inch ?

+ Isthe reference surface clean and flat,
with no burrs ?

* Is the work surface clean and flat ?

* Is the gage head support stable ?

* Isthe gage head fastened securely to
the support ?

* Is the gage head cable pulling on the

gage head ?

Is there vibration ?

Is the gage head in'good condition ?

Is the ambient temperature stable ?

Have the fixtures and parts had time to

stabilize ?

* Hasthe amplifier had time to stabilize ?

ELECTRONIC GAGE AMPLIFIER

Check Calibration Several Times

14. Repeat steps 12 and 13 to verify the meas-
urements repeat and are correct. Amplifier
calibration is complete for A‘GAGE chan-
nel.

Calibrate Amplifler B GAGE Channel

15. Tocalibrate amplifier B GAGE channel, quit
calibration mode and start again, substitut-
ing B for A. Suggestion: If you are familiar
with the amplifier and electronic gaging,
just press the -B+ GAGE key at this time,
and use the Calibration Summary pro-
cedure.

To Quit the CALIBRATION Mode

16. Press the CALIBRATE pushbutton once.
The message "CALIBRATE" will disappear
from the display. Replace the calibrate
hole plug.

Operating Manual
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Calibration

CALIBRATION SUMMARY
If you are familiar with the amplifier and elec-
tronic gaging, this checklist will allow you to
calibrate the amplifier quickly. If problems or
questions arise, consult the full calibration pro-
cedure. ' '

1. Setupthegage head onthe zero reference
part.

2. Setup the amplifier.

3. Position the gage head near gage head
electrical zero.

4. Check that the CALIBRATE mode is se-
lected.

5. Establish zero reference.

6. Measure calibration part and adjust ampli-
fier gain. :

7. Check the zero reference part.
8. Check calibration several times.

8. Calibrate the other channel. (B or A)

10. Quit the CALIBRATE mode.

Operating Manual

Common Problems With Callbration

When keypad arrow keys cause the zero refer-
ence to shift, it may be that the amplifier is not
really in CALIBRATE mode. A steady "CALI-
BRATE" display means the amplifier is in
CALIBRATE mode. A blinking "CALIBRATE"
display means the amplifier requires calibra-
tion. To select CALIBRATE mode, see the
Select Calibration Mode section for more de-
tails.

If the display is "-.0104", and pressing the
RIGHT ARROW key makes the display bar-

“graph shift left and go overrange, this is normal.

In CALIBRATE mode, when the RIGHT AR-
ROW key is pressed the gain increases, so the
display increases. A negative display will in-
crease to a more negative value, (bargraph will
shift left). A positive display will increase to a
more positive value, {bargraph will shift right).

Calibration Technical Features

The amplifier calibration should be checked
when a gage head is first set up. Afterwards,
yearly calibration is recommended.

If the message "CALIBRATE" is blinking in the
display, then amplifier has automaticatlly
switched to default calibration accuracy of 2%
of gage head position. This message will be
displayed (when the amplifier is ON), if the
amplifier has been left unused for 3 months or
more without periodic recharging. To clear the
blinking "CALIBRATE" message, calibrate the
amplifier.

ELECTRONIC GAGE AMPLIFIER
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Calibration

There are several reasons why a dimension of
0.01000 inches, and the 0.01 inch range are
recommended for calibration:

1. The two higher magnification ranges are
notdesirable because they require the me-
chanical system to repeat to less than
0.00001 and less than 0.000001 inches
respectively. The "0.01" inch range re-
quires a reasonable mechanical repeat of
less than 0.0001 inches for a zero repeat
error.

2. The lower magnification range, 0.1 inches,
is not desirable because it is beyond the
linear region of many gage heads.

3. The 0.01000 dimension is a full scale
measurement on the amplifier 0.01 inch
range. It is best to calibrate a digital instru-
ment at full scale where a one count
change has the least effect.

Exampie:

A one count change on a display of *.0100" is
a 1% error. A one count change on a display
of ".0010" is a 10% error.

Ei ECTRONIC GAGE AMPLIFIER

If calibration at 0.01 inches is not possible, the
amplifier may be calibrated on any range. How-
ever, because of the reasons previously de-
scribed, calibration on the 0.01 inch range is
recommended.

Calibration on only one range is satisfactory
because the amplifier is a digital instrument.
Calibration errors do not accumulate when
changing ranges.

Example:

If the amplifier is calibrated to have a 1 count,
{0.0001 inch), 0.5% error when measuring
0.0100 inches on the 0.G100 inch range, then
it will also have a 1 count, (0.000001 inch),
0.5% error when measuring 0.000100 inches

on the 0.000100 inch range.

Operating Manual
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Reference

ENVIRONMENTAL SPECIFICATIONS

The amplifier is designed to be used in a shop

Operating Temperature

environment, however, immersion in liquid or 68°F + 0.5 °F (20°C t+ 0.2 °C) at specified

exposure to spray should be gvoided.

important: Do not use sharp objects to
press keypad keys.

Cleaning

The amplifier should be cleaned occasionally by
wiping with a soft dry cloth. if more thorough
cleaning is necessary, wipe with a cloth damp-
ened in a mild soap solution. Do not use
solvents, and do not immerse in liquid.
Storage Temperature

32°F to 140 °F, (0 to 60°C) 10 to 90 percent
relative humidity, non-condensing.

ELECTRONIC GAGE AMPLIFIER

accuracy.

40°F to 120 °F (5°C to 50 °C) at reduced accu-
racy.

Response to Temperature Changes

For operation at rated accuracy, allow the am-
plifier to stabilize 2 hours before measuring.

Operating Manual
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TECHNICAL SPECIFICATIONS

Power Requirements

The amplifier will operate over 10 hours from
internal rechargeable batteries or continuously
onstandard U.S. line voltage of 105to 125 VAC,
60 HZ. Power consumption from line voltage is
7.5 W max.

Linearity Error

The linearity erroris less than one count of digital
resolution. Thatis lessthan 0.5% ofthe full scale
range for the three smaller ranges. For the
largest range of .200" {£.100") or 4mm (+2mm)

the linearity erroris less than 0.05% of the full
scale range.

Zero Drift

Automatically compensated to less than
0.000001 in., 1 count (0.00002 mm, £1 count ).
(Test conditions: fully charged battery with the
power unit/charger connected.)

Repeatability Error

+ 1 count.

Response Time

0.0001" or 0.002 mm. ranges = less than 1 sec.
All other scales = less than 0.5 sec.

Gain Stabﬂity

Automatically compensated to less than 0.5% of
full scale.

' "Operating Manual

Amplifier Range And Resolution Chart

inch Mode
Full-scale Digital Bargraph
Range Resolution Resolution
Automatic* Automatic” Autematic*
10.1" 0.0001" 0.005"
0 .01" 0.0001" 0.0005"
1+0.001" 0.00001" 0.00005"
10.0001" 0.000001" 0.000005"
Metric Mode
Full-scale Digital Bargraph
Range Resolution Resolution
Automatic* Automatic* Automatic*
+2.0mm 0.001 mm 0.1 mm
0.2 mm 0.001 mm 0.01 mm
10.02 mm 0.0001 mm 0.001 mm
+0.002 mm 0.00002 mm | 0.0001 mm
*  Ifthe Automatic range is selected, the amplifier
will automatically switch to the optimum range
for the part being measured.

Maximum, Differencé, Average and
Minimum Values Technical Information

The maximum and mininimum stored data is
updated at approximately 4 times per second.

AVERAGE = (Max. + Min.) /2.
DIFFERENCE = Max. - Min.
Modes of Operation

+ A GAGE only, + B GAGE only, or any combi-
nation: A+B, A-B, -A+B, or -A-B.

ELECTRONIC GAGE AMPLIFIER

Page 32

©1991 Brown & Sharpe Mfg. Co. All Rights Reserved.




Reference

OPERATING SPECIFICATIONS

RS-232-C Output/Input

The 25-contact connector at the rear panel is
connected as a DCE device: Handshaking is
provided by CTS and RTS. Wiring is as follows:

Pin 1 - Protective ground

Pin 2 - Transmit Data (Input)
Pin 3 - Receive Data (Output)
Pin 4 - Request to Send (Input)
Pin 5 - Clear to Send (Output)
Pin 7 - Signal ground

*Pin 8 - Red (Output)

*Pin 9 - Green (Output)

*Pin 10 - Yellow (Output)

*Pin 12 - Tx2 (Output)

*Pin 13 - Send (input)

*Pin 14 - Rx2 (Input)

*Pin 25 - +5V (Output)

*Note:Non-RS-232-C pins. Do not connectto
aRS-232 device. The purpose of these pins
is explained below.

Data format is ASCII, 1200 baud, 1 start bit,
even parity, 7 data bits, 2 stop bits. Baud rate,
parity, # data bits, and # stop bits may be
changed by the factory. Consult the Precision
Measuring Instrument Service Dept. for detailed
information.

Data transmission may be initiated by pressing
the SEND key, pressing the footswitch, or mo-
mentarily connecting the output connector
(SEND) pin (Pin 13) to Pin 7 (SIGNAL
GROUND). The peripheral can also transmitan
ENQ, {transmit answerback message which is
ASCII @5, or CTRL E).

ELECTRONIC GAGE AMPLIFIER

A data transmission consists of: one or more
spaces, the digital display, (including decimal
points and the negative polarity sign), cne or
more additional spaces and a CR (carriage
return).

Pin 12 (TX2) and pin 14 (RX2) are for factory use
only. Do not connect to these pins.

The Red, Green and Yellow limit signals (pins 8,
9 and 10), may be used to control external
devices or processes such as sorters or grinder
feed rates. Relays or optocoupiers should be
used to provide large signal switching capability
and to electrically isolate pins 8, 9 and 10 from
the external devices.

Output pins 8, 9 or 10 can switch direct current
+5 volt circuits of up to 400 milliamperes. In-
ductive, resistive, or incandescent foads are
acceptable.

External loads of less than 5-miliamperes may
use pin 25 as a +5 volt power source.

External loads of § to 400 milliamperes require
an external power supply.

Operating Manual
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Inthe circuits shown, the relays or optocouplers
are normally off. When the red, yellow or green
limit light on the amplifier is lit, the red, yellow or
green relay will be on (closed).

TO EXTERNAL EQUIPMENT

A
r Y
RED  YELLOW  GREEN
4 4 '
FROM
AMPLIFIER oct_ 3 ||
) N RN
o N | I
| I A 0C1,0C2, 0C3 =
R DRV IYZE | !I!”’(u | $25K || sv,2mA’ GPTOROUPLERS
@ L___J Luh__J R

@VDRV
@GDRV

EXTERNAL LOADS LESS THAN 5 MILLIAMPERES

RED YELLOW GREEN.

FROM NO NI INC NI N C
AMPLIFIER L
OLLLY poli

Kt

@ Y DRV T,.A,.;
K
L_z““ Ki, K2, K3 =
(i0)-S-0RY m 5V,400mA RELAYS
5V SUPPLY K3
' ~rh 4+
. (7)-RETURN g

@ SHIELD

EXTERNAL LOADS 5 TO 400 MILLIAMPERES
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Reference

Tolerance Limits
User definable up to £ 0.100" (£ 0.2 mm).

Zero Range

The Zero key may be used to Zero the display
when the gage head is positioned within the
range of approximately +.010" {£0.25mm) of
gage head electrical zero. The Left and Right
Arrow keys may be used to shift the display zero
within the range of approximately +.010"
(£0.25mm) from gage head electrical zero.

Size

9.5"Lx6.75"Wx5.6"H, (250mmLx171mmW
x 142mm H).

Weight
5 Lbs. (2.27 Kg).

BATTERY SPECIFICATIONS

The battery is a custom nickle-cadmium assem-
bly rated at 5V, 1.8 AH. The battery will last
several years under normal usage.

When the amplifier is ON and the charger is
connected, a maintenance charge is applied o
the battery which will keep it in a fully charged
state without affecting performance.

When the amplifier is OFF and the charger is
connected, the battery is being charged atarate
which will recharge a fully discharged battery in
approximately 14 hours. This rate may be main-
tained for several days without seriously affect-
ing the performance of the battery Continuously
overcharging the battery will eventually degrade
its performance.

ELECTRONIC GAGE AMPLIFIER

Important: The charger must NEVER be con-
nected with the battery dlsconnected from
the circuit boards.

OPTIONAL EQUIPMENT

A foot pedal may be plugged into the jack at the
rear panel of the amplifier. Consult your product
representative for detailed information. '

The foot pedal performs the same function as
the SEND key.

If HOLD is displayed, a MEASURE & HOLD will
take place previous to a SEND.

COMPATIBILITY WiTH OTHER
GAGEHEADS

This amplifier can also accept several popular
gageheads supplied by other manufacturers.
Since such products are subject to constant
design changes, none are specified here. In-
stead, we recommend you contact your sales
representative for advice on which ones can
now be used. ‘

Operating Manual
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TROUBLESHOOTING

If the amplifier will not turn on, the battery may
require charging. Connect the charger for 5 or
10 minutes and then try to turn the amplifier on.
If this is successful, the amplifier may then be
operated with the charger connected.

To fully recharge the battery, turn the amplifier
off. Attach the charger to the amplifier for ap-
proximately 14 hours.

If the amplifier still does not turn on or if the
amplifier is on but will not respond to the keypad,
a master reset may be necessary.

To perform a master reset follow these steps:

1. Attach a charger to the amplifier.

2. Turn the amplifier upside down and
locate the small hole in the sloped
surface of the amplifier base.

3. Insert the end of a paper clip into the
hole approximately 3/4" to make
contact with a micro-switch. Press
the switch in about 1/32" to turn off
and reset the amplifier.

- 4, Wait at least 5 minutes before using
the ON/OFF key to power up the
amplifier. If the battery is severely
discharged, it may take even longerto
reach the minimum voltage required
for turn-on.

Operating Manual

If problems persist, consult the factory or your
nearest authorized distributor. There are no
user serviceable components or calibration ad-
justments inside the amplifier case.

Note: If the ampilifier is left unused for several
months or more without periodic recharging the
battery will become significantly discharged and
references stored in memory may be lost. After
the amplifier is recharged and turned ON, the
accuracy will automatically be set to the default
value of 2%, and allkeyboard selectable options
willbe set to default values. Whenthis happens,
the display will count backward from 500 to O,
then "A GAGE" head will display. The "CALI-
BRATE' message will remain blinking to indi-
cate that calibration is required.

ELECTRONIC GAGE AMPLIFIER
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Reference

BATTERY MODES

For full portability, the amplifier contains a re-
chargeable battery. With proper care this bat-
tery will provide years of trouble-free operation.
Operation under 4 different modes directly af-
fects the battery:

Operating Mode - Amplifier ON, Charger
Connected - As this mode maintains a slight
charge on the battery, it makes the battery last
the longest. Be sure to leave the amplifier ON
with the chargeer connected unless CHARG-
ING MODE (see below) is required.

Charging Mode - Amplifier OFF, Charger
Connected - In this mode, adischarged battery
is fully recharged after 14-16 hours. However,
if the amplifier is left charging for more than 3-4
days, an overcharge occurs and battery life is
shortened.

Battery Mode - Amplifier ON, Charger Dis-
connected - A fully charged battery operates
the amplifier for 10 hours or longer. When the
battery reaches the end ofits charge, the battery
warning indicator appears on the display. If the
charger is not connected, the amplifier auto-
matically shuts OFF soon after the warning

occurs. Recharge the battery as soon as pos-
sible.

To use the amplifier without waiting for a full
recharge, just connect the charger for a few
moments andthen operate the amplifier with the
charger connected. Note: the battery will not
recharge completely when the amplifier is op-
erating. Full charge is achieved by recharglng
with the amplifier switched off. -

ELECTRONIC GAGE AMPLIFIER

Storage Mode - Amplifier OFF, Charger Dis-
connected - Storage overnight or over a week-
end has no effact on the battery. However, after
several week's storage, the battery may have to
be charged before the amplifier can operate.

If the amplifier has been left in storage for an
extended period (months), the amplifier may
have to be reset before the battery can be re-
charged. See the instructions under
TROUBLESHOOTING for performing a master
reset.
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ACCESSORIES

EDP
Description K Part Number Number -
Accessories
Foot switch 599-573-15-1 25288
Interface Cable (25 pin)t '. 599-1025-82 25287
Interface Cable (10 pin) 595-G-0235R-B 25841
Hite-Check® Height Transfer Stand
18"/450mm 599-5842-18 44803
247/600mm 599-5842.24 44804
T To connect Data-Stat requires adapter 599-1025-83 25601
To connect Serial Printer requires adapter 599-1300-83 59816
Gage Heads
Bi-directional Lever Gage Head- 024" Range 599-988 44760
Cartridge type with axial cable-.08" Range 599-982-10 44752
Cartridge type with lateral cable-.08" Range 599-982-18 44753
Miniature Cartridge type/axial cable-.024" Range 599-989 55764
Miniature Cartridge type/ lateral cable-.024" Range  599-989-1 44765
Miniature Cartridge type/lateral cabie-.08" Range 599-989-2 51679
Multi-angle Lever Gage Head-.04" Range 599-999 25094
Gage Head Extender Cable -1m Long 032-40201 896237
-2m Long 032-40202 86238
-3m Long 032-40203 96239
Repiacement Parts
Power unit/battery charger 99-1200-20 *
Rechargeable battery assembly 99-1025-4 *
Rubber feet for base (4 required) 99-1025-19 *
* Replacement parts do not have EDP numbers.
ELECTRONIC GAGE AMPLIFIER Operating Manual
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