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Introduction

1.1  General Description
The OMEGA® DFG51 microprocessor-based digital force gauge is
small, rugged, and lightweight, which makes it an ideal instrument
for portable handheld force measurement. The DFG51 has many
features which allow it to be used in a variety of applications
ranging from simple push-pull force measurement to being part of
a sophisticated system for process control or automated testing. The
gauges are shipped in a cushioned carrying case with a set of
attachments: chisel point, V-groove cone, flat head, hook, and an
extension rod. An AC adapter/charger and a certificate of
calibration are also included.
1.2 Features
* Standard RS-232, Analog, and Open Collector Inputs
* Peak Memory for Tensile and Compressive Loads
* Pushbutton Selectable Engineering Units in Lbs, Kg, or N
* Programmable Analog and Digital Filtering
* External Trigger Mode for Slave Operation
e N.LS.T. Calibration Certificate Supplied
1.3  Available Models
SCALE VS. RESOLUTION
MODEL POUNDS KILOGRAMS NEWTONS
DFG51-.25 0.25 x 0.0001 100x0.05 g 1 x 0.0005
DFG51-.5 0.5 x 0.0002 250x0.1g 2.5x0.001
DFG51-2 2x0.001 1 x 0.0005 10 x 0.005
DFG51-10 10 x 0.005 5x0.002 50 x 0.02
DFG51-20 20 x 0.01 10 x 0.005 100 x 0.05
DFG51-50 50 x 0.02 25x0.01 250x 0.1
DFG51-100 100 x 0.05 50 x 0.02 500 x 0.2
DFG51-200 200x0.1 100 x 0.05 1000 x 0.5




Installation

2.1

2.2

Unpacking

Remove the packing list and verify that all equipment has been
received. If there are any questions about the shipment, please call
OMEGA Customer Service Department.

Upon receipt of the shipment, inspect the container and equipment
for any signs of damage. Take particular note of any evidence of
rough handling in transit. Immediately report any damage to the
shipping agent.

The carrier will not honor any claims unless all shipping material is saved for their exami-
nation. After examining and removing contents, save packing material and carton in the
event reshipment is necessary.

Mounting Procedure
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Figure 2-1. Mounting Dimensions
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2.3

To facilitate permanent mounting, the DFG51 has four #6-32 holes
and a load-carrying reamed hole to accept a 3/16" diameter dowel
pin. In order not to interfere with the internal components of the
instrument, this pin should not protrude more than 1/8". Due to
low load carrying capacity of the threaded holes, it is important to
use the dowel pin in all cases. The position of the mounting holes is
shown in Figure 2-1.

Power Supply

The DFG51 is powered by a 7.2 volt NiCd battery. Since NiCd
batteries will discharge while not in use, it may be necessary to
recharge the unit when it has not been used for a long period of
time. To charge the battery, plug the accompanying charger into a
wall outlet and insert the charger jack into the receptacle of the
gauge. Charge the battery for 16-18 hours to its full capacity. This
will give 10-12 hours of continuous operation. When the gauge is
turned off, do not leave the AC adapter plugged in indefinitely,
because it will cause the battery to overcharge. During the
operation of the gauge, the AC adapter may be plugged in at all
times.

Note: When the set point mode is enabled, the power consumption
of the gauge increases by approximately 15%. Therefore, in order to
prolong the time between a re-charge of the battery, it is advisable
to disable this feature if it is not being used.

The DFG51 has three levels of low battery voltage detection. At the
first level, the gauge displays a steady “LOW BAT” when
recharging is necessary. When this occurs, the gauge will continue
to operate for approximately one hour. If the battery voltage drops
further, the “LO BAT” indicator blinks. If the power drops down to
a critically low level, the whole display, except the “LO BAT”
indicator, will flash for three seconds, then the gauge will shut off.
If the gauge is in the setup mode, or you are entering the set points
and the battery power level drops to the lowest level, the gauge
immediately returns to normal operation, the display flashes for
three seconds, and the gauge shuts off. This shutoff feature at low
voltage levels prevents damage to the battery due to deep
discharge.
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2.4 1/O Connector
The R5-232, Mitutoyo BCD, analog and set point outputs are
brought out through a 9-pin connector. This connector also serves
as an input for the externally triggered force capture. The pin
connections and their functions are described below. Note that pins
3,4, 8 and 9 have dual functions, depending on the mode of
operation.
1 2 3 4 S
o O O O O
S 7 8 S
o O O O
PIN# | SYMBOL | I/O DESCRIPTION
1 RxD I RS-232 receive line
2 TxD 0O RS-232 transmit line
3 REQ 1 Mitutoyo request/External Trigger/Bit 3
4 CLK O Mitutoyo clock/”Within” set points /Bit 2
5 GND - Ground
6 AN O Analog Output
7 \% O +12VDC
8 RDY O Mitutoyo ready/”Lower than” set points/ Bit 1
9 DATA O Mitutoyo data/ Higher than” set points/Bit 0

Figure 2-2. 1/O Connector



Operation

3.1 Controls and Indicators (Refer to Figure 3-1)
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Figure 3-1. Controls and Indicators

POWER (ENTER) Turns the gauge on and off. Also used to
select an option during gauge setup.

DATA Mitutoyo, depending on setup.

UNITS (&) Steps through the choices of units.

The units are displayed on the right side of the
display. When entering the set points, this
button is used to increase the displayed value.
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3.2

MODE (ADVANCE) Used to step through a choice of modes of
operation and/or display. Normal, Peak
tension and Peak compression display
choices are always present. Set points and
external trigger mode appear only if
enabled during setup. In the gauge setup
mode, this button is used to scan through
the options.

ZERO (V) Zeros the display and clears the Peak
values. When entering the set points, this
button is used to decrease the displayed
value.

CLEAR (ESCAPE) Clears all Peak values stored. Used to
return from the gauge setup mode without
saving changes.

Getting Started

1. Screw the appropriate attachment on the end of the threaded
shaft (see Figure 3-1). Finger tighten only. This prevents possible
damage to the low capacity internal load cell.

2. The housing is reversible so that the display remains upright
when the gauge is mounted upside down on a stand. To reverse
the case, unscrew the four screws on the back side of the gauge.
Detach the top half from the lower half, rotate by 180°, plug the
two halves together and tighten the four screws on the back side.

3. Press the POWER button to turn on the gauge. If the display
remains blank or the “LO BAT” indicator appears on the display,
the battery should be charged. (Refer to Section 2.3, Power
Supply).

4. Use the UNITS button to select the desired units.
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5. Use MODE to select a desired mode of operation. The choices are:
T/C - Current reading mode
T PEAK - Peak reading modes
CPEAK
If enabled, the following additional modes will show:

SP - Set point entry mode

A — Averaging mode

Flashing T/C - External Trigger mode

See the appropriate sections for explanations of these modes.

6. With the gauge mounted on a stand or held by hand, press and
release the ZERO button. This automatically tares out the weight
of any attachment on the shaft and sets the display to zero.

Note: Although any weight or force up to 100% of the gauge
capacity can be tared out, the net capacity decreases if the tare is

more than 10% of the gauge nominal capacity.
(NET CAPACITY = 110% NOMINAL CAPACITY - TARE)

7. The gauge transmits the current data in RS-232 and /or Mitutoyo
BCD formats. RS-232 transmission can be selected to be just the
numerical data (numeric format) or the numerical data with the
units (full format). Refer to Section 3.7, Data Output, for details
on transmission formats.

Gauge Setup

The DFG51 features selectable options, allowing the gauge to be set
to the needs and tests being performed.

To get to the Setup Menu, perform the following steps:
1. Turn off the gauge.

2. Press and hold MODE button.

3. Turn on the gauge.

4. Release the MODE button.
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The version number of the gauge software is displayed for half a
second, followed by the appearance of “FLtA” on the display,
confirming that you are in the main menu of the setup mode. In this
mode, the secondary functions of the buttons are used.

ADVANCE Used to scroll through the options.
ENTER Used to make a selection.
ESCAPE Use to abort a function, i.e., to return

without saving changes.

After a change has been made, the selection “donE” appears on the
display. To save the change, press ENTER. If there is more than one
change, press ADVANCE to go to the main menu, make other
changes, and after the last change, select “donE”. If the changes are
temporary and you do not want to save them in the non-volatile
memory, press the ESCAPE button to go to the main menu, and
press ESCAPE again to return to the normal operation of the gauge.
These changes are lost once the gauge is shut off.

Note: the auto-shutoff feature is disabled when the gauge is in the
setup mode.

An example of the main menu follows. The bracketed words in the
first column are examples of the display appearance. The second
column explains each feature.
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SELECTION FUNCTION
Analog Filter (FLtA) Selection of Analog filter.
Digital Filter (FLtd) Selection of Digital filter for current and peak

readings.

RS-232 (232)

Enabling or Disabling of RS-232 communication
and selection of parameters.

Output (out)

Selection of output formats.

Automatic transmission
(Aout)

Selection of the frequency of automatic
RS-232 transmission.

Automatic shutoff (Aoff)

Selection of time delay for automatic shutoff.

Initial Settings (init)

Selection of start-up default settings for units
and mode.

Average (A)

Selection of Average mode parameters.

Calibration (CAL)

Gauge calibration.

Any selection from the top level menu leads to the options in the
second level. The following tables show the options for each entry
in the main menu. After completing the selections from the second
level menu, the gauge displays “donE”. If “donE"” is selected, the
gauge saves the changes and resumes normal operation. If the
ESCAPE button is pressed at the “donE” prompt, the gauge returns

to the main menu.
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ANALOG FILTER
SELECTION OPTION EXPLANATION
2.5Hz RC filter for all FAO Filter off
readings FA 1t Filter on
DIGITAL FILTER
SELECTION OPTION EXPLANATION
Digital filter for current FC1 No filtering of current
(displayed) readings readings
EC2 Average of 2 samples
FC4 Average of 4 samples
FC 8t Average of 8 samples
Digital filter for peak FP1 No filtering of peak
readings readings
FP2 Average of 2 samples
FP 4 Average of 4 samples
FP 8f Average of 8 samples

Options marked *t are factory settings.

10
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RS-232

SELECTION OPTION EXPLANATION

Select 232d Disable RS-232 communication
232Et Enable RS-232 communication

Transmission rate 300 300 bits/second

(Baud rate) 600 600 bits/second
1200 1200 bits/second
2400 2400 bits/second
4800 4800 bits/second
9600* 9600 bits/second

Data bits, stop bits 7-1E 7 data bits, 1 stop bit, even parity

and parity 7-1o0 7 data bits, 1 stop bit, odd parity
7-2E 7 data bits, 2 stop bits, even parity
7-20 7 data bits, 2 stop bits, odd parity
7-2n 7 data bits, 2 stop bits, no parity
8-1E 8 data bits, 1 stop bit, even parity
8-1o 8 data bits, 1 stop bit, odd parity
8-int 8 data bits, 1 stop bit, no parity
8-2n 8 data bits, 2 stop bits, no parity

Transmission format FtFt Full data (numeric + units)
Ftn Numeric data only

Options marked t are factory settings.

*If the RS-232 is disabled, the Baud rate, Data bits, stop bits and parity, and
Transmission format are not applicable and do not appear on the display.

1
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OuUTPUT
SELECTION OPTION EXPLANATION
Selection of Mitutoyo bed d Mitutoyo output disabled
BCD output bed E* Mitutoyo output enabled
Mitutoyo BCD nPOL Mitutoyo data without polarity
polarity selection (+/-) (absolute value)
POLt Mitutoyo data with polarity
Selection of Set Point spdt Set points disabled
SPE Set points enabled
Selection of External Etd! External trigger mode disabled
Trigger mode EtE External trigger mode-Edge*
ETL External trigger mode-Level*
Signal transition EtHL! Data captured during high to
selection for external low transition
trigger EtLH Data captured during low to
high transition

Options marked t are factory settings.

*If the Mitutoyo output is enabled, selection of the External Trigger mode
and the Set Point mode is not available.

Mitutoyo data is normally sent as a signed number, compression force being
represented as a positive number and tensile force as negative. Some devices,
however, may have difficulty processing negative numbers. If such a
situation should arise, select unsigned Mitutoyo transmission format
(Mitutoyo data without polarity). In this format, the absolute value of the
readings will be transmitted.

12
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AUTOMATIC TRANSMISSION

SELECTION OPTION | EXPLANATION
Selection of not No auto-transmission
time intervals 1 Transmission of every sample
for automatic 2 Transmission of every 2nd sample
transmission 4 Transmission of every 4th sample
(RS-232 only) 8 Transmission of every 8th sample

16 Transmission of every 16th sample

32 Transmission of every 32nd sample

64 Transmission of every 64th sample

128 Transmission of every 128th sample
AUTOMATIC SHUTOFF

SELECTION OPTION | EXPLANATION
Selection of no Gauge does not shut off automatically
automatic 1 Gauge shuts off after 1 min. of inactivity
shutoff after 5t Gauge shuts off after 5 min. of inactivity
a specified 10 Gauge shuts off after 10 min. of inactivity
period of 20 Gauge shuts off after 20 min. of inactivity
inactivity. 30 Gauge shuts off after 30 min. of inactivity

Options marked t are factory settings.

Inactivity is interpreted by the gauge as an absence of communications either
through RS-232 or Mitutoyo, force readings do not change by more than 10
counts and no buttons are pressed.

Prior to shutoff, the display flashes for seven seconds, giving a visual
indication of imminent shutdown. If during this time, any condition
indicating activity occurs, the gauge will reset its timer and start a new
countdown.

13
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INITIAL SETTINGS

SELECTION OPTION | EXPLANATION

Units LBt Pound
KG Kilogram
N Newton

Mode A Average Reading (if enabled)
TCt Current Reading
Et E/EtL | *External Trigger (if enabled)
PEAKT Peak Tension
PEAKC Peak Compression

Options marked + are factory settings.

*This selection will appear if external trigger mode feature is enabled.
“Et E” is displayed if Edge triggered external mode is enabled and “Et L” is
displayed if Level triggered external mode is enabled.

AVERAGE
SELECTION OPTION | EXPLANATION
Mode AE Average Mode Enabled
Adt Average Mode Disabled
Parameters dEL Initial Delay
At Average Time
trF Trigger Force

The Initial Delay and Average Time can be set in the range of 0.1 to 300.0
seconds in 0.1 second increments. To set these parameters, press “ENTER”
when the corresponding signal is displayed. Use the A and ¥ keys to change
the value and Mode to switch between Tension/Compression. Press
“ENTER” at the “donE” prompt to save changes or “ESCAPE” to quit.

14
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3.4

Filters

Two types of filtering are available: analog and digital. The analog
filter is a low pass RC filter with a cutoff at 2.5 Hz and attenuation
of 20 dB/decade. This filter can be enabled or disabled.

The DFG51 utilizes a moving average technique for digital filtering.
Averaging is a simple method of filtering a noisy signal. Averaging
reduces the effects of fluctuating readings or noise and has a
“smoothing” effect. The more readings that are used to average, the
greater the filtering effect. A four point moving average is
explained below:

D]Z(Sl +82+S3+S4)/4
Dy =(S;+S3+S4+S5)/4

The first displayed value (D) is the average of the first four sample
values (S 5 1 4)- The second displayed value (D,) is obtained by
discarding the oldest sample (S;) and including the latest sample
{Ss) to computer the average. The number of samples that are
averaged is selectable (1, 2, 4, or 8). Selecting “1” means that the
filter is disabled, since the average of one value is equal to the value
itself.

The analog and digital filters should be disabled for the highest
performance in the capture of peak forces.

15
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External Trigger Mode

This mode is useful for measuring an electrical switch actuation
force, as well as synchronizing several gauges for capturing force
readings in multiple locations. There are two settings: edge
triggered or level triggered. For both settings, the transition at
which the data is captured is also selectable. Readings can be
captured during the high to low transition of the signal, i.e. during
switch closure or when the line goes from low to high, i.e. when the
switch opens or “breaks”./ In the edge triggered capture mode, the
reading is captured as soon as the line makes the transition and is
retained until the CLEAR or ZERO buttons are pressed. In the level
triggered capture mode, the reading is also captured immediately
after the transition, and is displayed for as long as the line is at the
active level. When the signal makes the reverse transition, the
display zeros out. This allows for readings to be temporarily held at
many steps during a process.

When the external trigger mode is enabled, the MODE button
sequences through an additional mode apart from the current and
peak modes. The external trigger mode is indicated by a flashing
“C” or “T” on the display. Shown below is a typical switch testing
setup. When the switch is activated, the force reading is captured.
Use the MODE button to go into the external trigger mode.

SWITCH UNDER TEST

TRIG

GND

GAUGE USER-SUPPLIED CIRCUITRY

Figure 3-2. Typical Switch Testing Setup

16
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3.6

Set Points

This feature is used to control a process or to perform “in tolerance”
checks. A low set point and a high set point are specified. There are
three open collector lines associated with this feature. Depending
on whether the force reading is lower, in between or higher than the
set points, one of the three lines is grounded. When the force
reading is lower than the lower set points, pin 8 of the connector is
grounded and pins 9 and 4 are floating. If the reading lies between
the upper and lower set points, pin 4 is grounded. When the
reading is higher than the upper set point, pin 9 is connected to
ground.

The set point feature is activated during the gauge setup. Refer to
Section 3.3, Gauge Setup, for more details on how to enable the set
point feature.

To enter or change the set points, press MODE unti]l “SP” is
displayed. Press the ENTER button. The upper set point is
displayed. Use “A” and “¥” buttons to change the value and use
MODE button to switch between tension and compression. When
The correct high set point is displayed, press ENTER to go to the
low set point. Set the low set point in the same way. Press ENTER.
The display will show “donE”. If you want to save the changes
permanently, press ENTER, otherwise press ESCAPE. The gauge
will display “SP”. Press MODE to switch the mode.

Note: This mode of operation increases the power consumption of
the gauge by approximately 15%. In order to prolong the time
between recharge of the battery, it is advisable to disable this
feature.

Following are examples of the set point outputs application.

17
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3.7

Average Mode

This mode of operation is used to obtain an average force/torque
reading over a specified period of time. It is useful in peel force
testing, muscle strength measurement, friction force measurement
or any other test requiring time-averaged readings.

There are three user-programmable parameters associated with this
mode: Trigger Force, Initial Delay, and Average Time. The
programming of these parameters and the enabling of the Average
mode are done during the gauge setup. See Section 3.3, “Gauge
Setup,” for more information.

To begin testing, select the Average mode using MODE and press
CLEAR or ZERO. The process of calculating the average reading
begins automatically when the actual force/torque reaches the
programmed trigger value. A flashing “A” is the indication of a test
in progress. The readings obtained during the programmed initial
delay will not be part of the calculated average, however, the peak
reading will be stored for later recall. The conclusion of the test is
indicated by an alternating “A” and the calculated average value on
the display. A new test is initiated by pressing CLEAR or ZERO.

The graph below illustrates a typical peel force versus time test.

FORCL

e |- —/ —\4 [\~ _\_/_

TRICGER FORCE

nME
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Data Outputs
Data can be transmitted to an external device in three different
formats: RS-232, Mitutoyo BCD and Analog.

RS-232: Press the DATA button to transmit the data. This data
corresponds to the displayed reading when the transmission is
initiated. Data can also be requested by the external device by
sending ASCII'?” to the gauge. The RS-232 format can be selected to
transmit just the data (numeric format) or the data with the units
(full format).

RS-232 Numeric Format:
-XXXXXX <CR><LF>

e b—————  Line Feed

Carriage Return

Space

Data including decimal point

Sign*

RS-232 Full Format:
-XXXXXX YY<CR><LF>

L |
Line Feed

Carriage Return

Units

Space

Data including decimal point

Sign*

*Space for compression (C) readings.
Minus for tension (T) readings.

20
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3.9

In addition, the RS-232 channel can be used for full gauge control
utilizing the built-in Gauge Control Language. See Section 3.9 for
more details.

Mitutoyo BCD: The DFG51 interfaces to Mitutoyo printers, data
collectors, multiplexers and any other device that accepts Mitutoyo
BCD format. Pressing the DATA button on the gauge will transmit
the displayed data. The DATA button on Mitutoyo printers can also
be used to initiate the transmission.

Analog: The analog output is frequently used by cart recorders and
other such devices. The output is +1 VDC. Compression produces
positive voltage output. Tension produces negative voltage output.

Note: The display will show “Err” and no data will be transmitted if
“DATA" is pressed prior to the conclusion of a test in the Average
and External Trigger modes.

Gauge Control Language

The gauge can be operated externally from a terminal or a PC
through the RS-232 channel. The following is a list of commands the
gauge recognizes. The commands may be either in upper or lower
case. All commands have to be followed by either Carriage return
(Hex “0D”) or Carriage Return + Line Feed (Hex “0D + 0A”).

COMMAND FUNCTION SPECIFIER
LB Switch units to pounds None
KG Switch units to Kilograms None
N Switch units to Newtons None
CUR Current Mode (Real time display) None
PT Peak Tension Mode None
PC Peak Compression Mode None
ET External Trigger Mode None
VA Zero Display and clear peaks None
AM Average Mode None

21
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COMMAND FUNCTION SPECIFIER
CLR Erase the peaks in memory None
? Request the displayed reading. None
The reading may be current,
peak, or external trigger mode
reading.
?2C Request the current reading None
?PT Request peak tension reading None
?PC Request peak compression None
reading
’ET Request external trigger mode None
reading
FLTC Filter for current (displayed) 1,24 0r8
readings (Samples
averaged)
FLTP Filter for peak readings 1,2,40r8
{Samples
averaged)
FLTA Filter analog 0 (Off) or 1 (On)
AOFF Auto-shutoff 0 (no auto-shutoff)
1,5, 10, 20, 30
(minutes)
AOUT Auto-transmit 0 (no auto
transmission)
1,2,4,8,16,32
64,128
(samples/
transmission)
FULL RS-232 data transmission None

with units

22
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COMMAND FUNCTION SPECIFIER
NUM RS-232 data transmission None
without units
MIT Enable Mitutoyo output None
MITD Disable Mitutoyo output None
NPOL Mitutoyo BCD transmission; None
no polarity (unsigned data)
POL Mitutoyo BCD transmission None
with polarity (signed data)
ETE Edge-triggered external None
trigger mode
ETL: Lever-triggered external None
trigger mode
ETD External trigger mode disable None
HL External trigger mode None
reading captured during high
to low transition
LH External trigger mode None
reading captured during low
to high transition
SP Set point mode None
SPD Set point mode disable None
SPH High set point Number
SPL Low set point Number
A Average Mode enable None
DEL Initial delay 0.1 t0 300.0
(seconds)
AT Average time 0.1 t0 300.0
(seconds)

23



Operation v

COMMAND FUNCTION SPECIFIER
TRF Trigger force/torque Value
S Set output bit (open collector, 0,1,2
negative logic)

C Clear output bit (open collector, 0,1,2
negative logic)

R Read status of output bit or 01,2
level of input pin

PM Send data to a Mitutoyo None
compatible device

SAVE Save current settings None
in “non-volatile” memory

LIST* Lists the current settings None
and status

CAL Warning: Do not use this None

command unless you are
prepared to recalibrate the
gauge. See Section 4.

*A typical output of the list command is as follows:
“V3.00,KG;PC;FLTC8;FLTP1;FLTA0;AOUT00;, AOFF00;FULL,MITE;POL;B”
The output of the “list” command has a number of fields, each
separated by a semi-colon (;). The first field is the version (revision
level) of the gauge program. Following the version are the features and
their current settings. The abbreviations of these features are the same
as the commands used to set them. The last field shows the battery
power level. The number ranges from 0 to 3. “B 0” shows the battery is
fully charged. “B 3" indicates the battery is very weak and automatic
shutoff is about to occur. For more information on low power
detection, see Section 2.3, Power Supply.

All detected errors are reported back to the RS-232 device by means of
error codes. Each code is a number preceded by a “*”. Following is a
list of possible error messages and their meanings.
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y Operation

ERROR DESCRIPTION
CODE
*10 Illegal command
*11 Not executable at this time; e.g. “SPH” command
when set point feature is disabled
*21 Invalid specifier; e.g. “AOFF 2”
*22 Number too large
*30 Weight, used to calibrate, is greater than expected
*31 Weight, used to calibrate, is lower than expected
*50 Communication error
*51 Command string too long
SAMPLE PROGRAM

Below is a sample program in BASIC, to control the gauge
externally through a personal computer. Make sure the gauge is
properly connected to the PC. Enable RS-232 output on the gauge
and set the baud rate to 1200, 8 data bits, 1 stop bit, and no parity.

The program sets the units of the gauge to Kilogram and zeros the
display. Press any key to get current data from the gauge. Use the
“ESC” key to exit.
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Calibration

Mount the gauge to a firm stand so that the gauge shaft faces
downward. Turn the gauge on and let it warm up for
approximately ten minutes.

Turn the gauge off. While pressing MODE button, turn it on. Use
the ADVANCE button to scan the menu until “CAL” appears on
the display. Press ENTER three times consecutively to select
Calibration. Such a key sequence prevents the gauge from being
calibrated inadvertently. The display will show “null”. With no
weights suspended, press ZERO. Next the display shows “SPAn”,
prompting you to suspend a precision test weight, equal to the
nominal capacity of the gauge. Bring the suspended weight to rest.
Press the ENTER button. Scrolling dashes will appear on the
display until the weight is stable. If the weight is off by more than
15% than the expected weight, the gauge will not calibrate. If the
force is greater than the nominal force, the display shows “nnnn”
and if the force is lower, “uuuu” is displayed. Press ESCAPE to
return to the menu and restart the calibration procedure. When the
correct weights are used, and the calibration procedure has been
successful, “donE” will appear on the display. Press ENTER to save
the changes. This terminates the calibration procedure. At any time
during the procedure, the ESCAPE button can be pressed to escape
calibration without altering the previous settings.

Calibration from a remote terminal or computer, through RS-232, is
slightly different from “manual” calibration. When there are no
weights suspended, send the “Z” command. After hanging a
weight that is equal to the nominal capacity of the gauge, transmit
the “CAL” command to calibrate the gauge. If the weight is greater
or less than the expected weight, error 30 or 31 is reported,
respectively. If the calibration has been successful, no message

will follow. If you want to save the changes, send the “SAVE”
command, or if you want to restore the previous calibration
settings, do not transmit the “SAVE” command, turn off the gauge
and then turn it on again.
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Specifications

Accuracy:

Sample Rate:
Display:

Display Update:

Outputs:

I/O Connector:
Operating Temp.
Range:

Thermal Effects:
Zero:
Span:

Max. Load:

Full Scale
Deflection:

Tare Capacity:
Construction:
Battery:

Battery Life:

AC Adapter/
Battery Charger:

Size:
Weight:

Shipping Weight:

+0.20% of full scale, £1 LSC
(least significant count)

65 samples per second

4-1/2 character LCD with 0.3” high characters.
Indicators for low battery, mode and units.

Variable between 2.5 and 30 per second
depending on digital filter settings and mode.

RTD sensor (Pt100)

RS-232, Mitutoyo, Analog, Set point outputs, and
External trigger input.

RS-232: Programmable baud rate between 300 and 9600,
Mitutoyo: Binary Coded Decimal (BCD) data output.

Analog: #1 VDC +0.15%, Zero offset +10%.
9-pin D-type male

40°Fto 100° F
(5" Cto45° C)

0.03%ES./°C
0.01%ES./°C

150% E.S.

0.010 inch maximum
10% F.S.
Cast aluminum housing

Rechargeable NiCd 7.2V battery. AC operation
possible using the included AC adapter/charger.

10-12 hours of continuous operation

115 VAC
59" x25"x1.5"

091bs
2.31bs
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MADE

Ush WARRANTY/DISCLAIMER

OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and
workmanship for a period of 13 months from date of purchase. OMEGA’s WARRANTY adds
an additional one (1) month grace period to the normal one (1) year product warranty to
cover handling and shipping time. This ensures that OMEGA’s customers receive maximum
coverage on each product.

If the unit malfunctions, it must be returned to the factory for evaluation. OMEGA’s Customer
Service Department will issue an Authorized Return (AR) number immediately upon phone or
written request. Upon examination by OMEGA, if the unit is found to be defective, it will be
repaired or replaced at no charge. OMEGA’s WARRANTY does not apply to defects resulting
from any action of the purchaser, including but not limited to mishandling, improper
interfacing, operation outside of design limits, improper repair, or unauthorized modification.
This WARRANTY is VOID if the unit shows evidence of having been tampered with or shows
evidence of having been damaged as a result of excessive corrosion; or current, heat, moisture
or vibration; improper specification; misapplication; misuse or other operating conditions
outside of OMEGA’s control. Components in which wear is not warranted, include but are not
limited to contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. However,
OMEGA neither assumes responsibility for any omissions or errors nor assumes
liability for any damages that result from the use of its products in accordance with
information provided by OMEGA, either verbal or written. OMEGA warrants only
that the parts manufactured by the company will be as specified and free of
defects. OMEGA MAKES NO OTHER WARRANTIES OR REPRESENTATIONS OF ANY
KIND WHATSOEVER, EXPRESSED OR IMPLIED, EXCEPT THAT OF TITLE, AND ALL
IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED. LIMITATION OF
LIABILITY: The remedies of purchaser set forth herein are exclusive, and the total
liability of OMEGA with respect to this order, whether based on contract, warranty,
negligence, indemnification, strict liability or otherwise, shall not exceed the
purchase price of the component upon which liability is based. In no event shall
OMEGA be liable for consequential, incidental or special damages.

CONDITIONS: Equipment sold by OMEGA is not intended to be used, nor shall it be used: (1)
as a “Basic Component” under 10 CFR 21 (NRC), used in or with any nuclear installation or
activity; or (2) in medical applications or used on humans. Should any Product(s) be used in or
with any nuclear installation or activity, medical application, used on humans, or misused in
any way, OMEGA assumes no responsibility as set forth in our basic WARRANTY/DISCLAIMER
language, and, additionally, purchaser will indemnify OMEGA and hold OMEGA harmless from
any liability or damage whatsoever arising out of the use of the Product(s) in such a manner.

RETURN REQUESTS/INQUIRIES

Direct all warranty and repair requests/inquiries to the OMEGA Customer Service Department.
BEFORE RETURNING ANY PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN AN
AUTHORIZED RETURN (AR) NUMBER FROM OMEGA’S CUSTOMER SERVICE DEPARTMENT
(IN ORDER TO AVOID PROCESSING DELAYS). The assigned AR number should then be
marked on the outside of the return package and on any correspondence.

The purchaser is responsible for shipping charges, freight, insurance and proper packaging to
prevent breakage in transit.

FOR WARRANTY RETURNS, please have FOR NON-WARRANTY REPAIRS, consult
the following information available BEFORE OMEGA for current repair charges. Have the
contacting OMEGA: following information available BEFORE
1. Purchase Order number under which contacting OMEGA:
the product was PURCHASED, 1. Purchase Order number to cover the
2. Model and serial number of the product COST of the repair,
under warranty, and 2. Model and serial number of theproduct, and
3. Repair instructions and/or specific 3. Repair instructions and/or specific problems
problems relative to the product. relative to the product.

OMEGA'’s policy is to make running changes, not model changes, whenever an improvement is possible.
This affords our customers the latest in technology and engineering.

OMEGA is a registered trademark of OMEGA ENGINEERING, INC.

© Copyright 2009 OMEGA ENGINEERING, INC. All rights reserved. This document may not be copied, photocopied,
reproduced, translated, or reduced to any electronic medium or machine-readable form, in whole or in part, without
the prior written consent of OMEGA ENGINEERING, INC.



Where Do | Find Everything | Need for
Process Measurement and Control?
OMEGA...Of Course!

Shop online at omega.com*”

TEMPERATURE

¥ Thermocouple, RTD & Thermistor Probes, Connectors, Panels & Assemblies
¥ Wire: Thermocouple, RTD & Thermistor

[ Calibrators & Ice Point References

[# Recorders, Controllers & Process Monitors

4 Infrared Pyrometers

PRESSURE, STRAIN AND FORCE

F Transducers & Strain Gages
¥ Load Cells & Pressure Gages
¥ Displacement Transducers

[ Instrumentation & Accessories

FLOW/LEVEL

¥ Rotameters, Gas Mass Flowmeters & Flow Computers
¥ Air Velocity Indicators

# Turbine/Paddlewheel Systems

F Totalizers & Batch Controllers

pH/CONDUCTIVITY

¥ pH Electrodes, Testers & Accessories

¥ Benchtop/Laboratory Meters

¥ Controllers, Calibrators, Simulators & Pumps
¥ Industrial pH & Conductivity Equipment

DATA ACQUISITION

¥ Data Acquisition & Engineering Software

¥ Communications-Based Acquisition Systems
¥ Plug-in Cards for Apple, IBM & Compatibles
¥ Data Logging Systems

[# Recorders, Printers & Plotters

HEATERS

¥ Heating Cable

[ Cartridge & Strip Heaters
¥ Immersion & Band Heaters
¥ Flexible Heaters

¥ Laboratory Heaters

ENVIRONMENTAL
MONITORING AND CONTROL

¥ Metering & Control Instrumentation

[ Refractometers

¥ Pumps & Tubing

& Air, Soil & Water Monitors

[ Industrial Water & Wastewater Treatment

¥ pH, Conductivity & Dissolved Oxygen Instruments M1397/0409




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


