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Indicator.Dioital  Strainl-1 shows the DMD-21 

DYD-21  doubles as a multi-position bench stand.
Press both buttons on the sides of the handle to change the angle
of the stand.

Figure

batteries  (charging
time is 6 hours). Once the batteries are fully charged, they
last for up to 40 hours before they need to be recharged again.

The handle on the 

the  recharging  DMD-21  while t.;e  

1.2AH  Ni-Cad batteries
which allow the user to have a portable unit. It is advisable
to turn off 

mg Zero/Read Switch.

Inside the DMD-21 are two (2) 8.4 Volt,

Control is situated on the front panel together
with an 

in
Amplifier Zero 

push-bcxton operation on the front panel.  
.z_d  Bridge Mode are

selected by  
Vtiltage10MC. Bridge 5V or 2V, 

energizec?  from an intemai source
supplying 

accommodat,ld  by setting the  gage factor to 2.00 and
calculating the strain (see Section 4). A Precision  Two-State
Zero Adjustment is provided ensuring ease of zero setting
together with ease of re-setting for subsequent tests. An analog
output is provided on the rear panci for connection to a
recorder. Refer to Figure 3-2 in Section 3.2.

The bridge circuits are  

use,
the rsnge of gage factors likely

but gage factors outside this range
maybe easily 

factor  dial covers
to be encountered in 

44 digit display. The frontpanel gage 
microscrains  on the 

are given
directly in 

fulL  bridge inputs. Readings i,
is a single input meter which may be

or 3, 
23OVAC,

used for  
115VAS  or 

ocerates  on
either 

DMD-21 Digital Strain Indicator, which  OMEGA The 

SECTION 1 GENERAL DESCRIPTION



DIMD-21. Following the
is a description of each part of the strain indicator.

2

figure

Q~Y Description

1 DMD-21 Digital Strain Indicator
(including integral battery pack and
recharger)

1 Power Cord
1 Operator's Manual

SECTION 3 PARTS OF THE DMD-21

3.1 FRONT OF THE DMD-21

Figure 3-l shows the front of the 

SECTION 2 UNPACKING

Remove the Packing List and verify that all equipment has been
received. If there are any questions about the shipment, please
call the OMEGA Customer Service Department at l-800-622-2378 or
(203) 359-1660.

Upon receipt of 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.

NOTE

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

Make sure the following items are in the shipping box.



.Gage  Factor Number; Value set by user (from
1.00 to 2.99 in 0.01 steps).

3

4, or full configuration.

Bridge Volts pushbuttons setting to either
2, 5 or 10 volts.

i, 

(44 digits).

Figure 3-l. Front of the DMD-21

Main Power Switch. A smail LED lit
indicates that power is on.

Bridge Zero fine adjusting knob. The
outer ring knob locks setting.

Amp Zero Control Screw.

Amp Zero Switch switchable to either
Amp Zero or Read.

Bridge Mode pushbuttons setting to either

FACTOR

READ

ON

KEY DESCRIPTION

1

2

3

4

5

8 LCD Display 
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power  Cord Socket

4

(115V/23OV)

Analog Output Connector (BNC Connection)

Bridge Balance

interface Connector for strain gages

(5OOmA  anti-surge type)

Voltage Selector Switch 

I

KEY

1

2

3

4

5

6

Figure 3-2. Rear of the DMD-21

DESCRIPTION

Fuse 

! I,

‘ 4ed

:f , 7‘;
-

REAR OF TH E

Figure 3-2 shows
is a description

DMD-21

the rear of the DMD-21. Following the figure
of each part of the strain indicator.

3.2 



P, 4  4

-EXCITATION

FIGURE 4-2
HALF BRIDGE

S, 4  D, Dz 

mV/V  TRANSDUCER
4-  1

FULL BRIDGE OR 

PP

FIGURE 

PP
0 0,a

S,
0 

pr  P,  Pz P,  S, D,  Dr  

Pl to P3 and P2 to P4

Minimum gage resistance is 80 ohms

Sl

Jumper 

Pl

Negative Supply to P2

Strain Gage junction to 

Sl

Positive Signal to S2

No connections to P3 and P4

Minimum gage resistance is
120 ohms

HALF BRIDGE CONFIGURATION

Positive Supply to 

Pl

Negative Supply to P2

Negative Signal to 

‘.

Positive Supply to 

%2) is
set to the appropriate voltage for your country.

Connect the strain gages to be measured to the terminals at
the rear of the instrument as shown in Figures 4-l through
4-5 and as described below.

FULL BRIDGE CONFIGURATION

SECTION 4 WIRING

1.

2.

4.1

4.2

Make sure the Voltage Selector Switch (Figure 3-2, 



4-4. Two-Wire Quarter Bridge

6

Tigure  

II120 350 
D,  D,  

Srs  ;:  P,pz  5,D,  D2  

Sl to D2 for 350 ohm gages.
Refer to Figures 4-4 and 4-5.

Dl for 120 ohm gages. Jumper Sl to 
Pl to P3 and P2 to P4 on the rear panel. JumperP2. Jumper 

Sl
and 

Sl and the external resistor between Pl and 
(Rl).  In this case, connect the active gage

between terminals 

Dl for 120 ohm gages or

D2 for 350 ohm gages

4.4 OTHER CONFIGURATIONS

For other resistance values, use the half bridge arrangement with
an external resistor 

d-3
THREE WIRE QUARTER BRIDGE

Use 

Pl to P3

Jumper P2 to P4

I

FIGURE 
Juinper  

Dl or D2

Sl

Strain Gage terminal 2 to 

Pl

Strain Gage terminal 2 to 

4. 3 QUARTER BRIDGE CONFIGURATION

(Single gage, three-wire connection)

Strain Gage terminal 1 to 



$ Bridge Completion Resistor

Figure 4-6. Internal Circuit

7

f Bridge Completion Resistor

350 ohm,

i Bridge Completion Resistor

120 ohm,

f Bridge Completion Resistor

- Signal

+ Signal

- Excitation

+ Excitation

Dl =

D2 =

Figure 4-5. Quarter Bridge other than
120 ohms or 350 ohms

INTERNAL CIRCUIT

Sl =

s2 =

P3 =

P4 =

Pl =

P2 =

4.5
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The Gage Factor control should be set to the value
appropriate to the gages in use. If gages are used whose
gage factor is outside the provided range, then set the dial
to 2.00 and correct the strain readings by simple arithmetic
proportion.

8

2OkHz. This output may also
be used to supply a Recorder provided the recorder is fitted
with a suitable amplifier containing a gaincontrolenabling
the signal to be set to a specific value of strain for a
given trace width.

For optimum accuracy, the indicator should be left on for
approximately ten minutes before final adjustment of zero
is made. If tests are being conducted over a period of
time, without being able to restore the original zero
conditions of the specimen or structure, then the reading
on the zero dials should be noted, so that the indicator may
be set to the same zero condition when re-connecting.
Record reading here:

OPEEiATION

5.1 INTRODUCTION TO OPERATION

An output of approximately 2 volts full scale is available
at the rear BNC Socket of the DMD-21, suitable for the
connection of an oscilloscope or other high impedance
recording or display device. The available dynamic response
of this output extends beyond 

l-

SECTION 5 
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f.

b. Wire up the sensor according to Figure 4-l regardless of
bridge mode assumed in step 1. With the sensor in a no load
condition zero the display using the various zero
adjustments.

9

4

The following steps should be taken to properly scale the
instrument with a sensor.

a. Compute the GF setting. Assume a full bridge mode, B = 1.
If GF is less than 1.0, then recompute GF assuming a half
bridge mode, B = 

i
Quarter Bridge = 

mV/V  output.
D = Desired display at full scale output. Note the display

does not have a decimal point.
B = Bridge Selection Full Bridge = 1

Half Bridge = 

mV output by the
excitation voltage to get the 
mV/V  format, divide the full scale 

= Rated output of the Transducer/Sensitivity
If the sensor does not state the rated output in the

MV/v  
=.Gage factor setting on the instrument

(mV/V)  1000
DX B

GF

4 . Hook up a load cell or pressure transducer to display in
engineering units of your choice.

Set the gage factor on the DMD-21per the following formula:

GF = 



#4) until
zero is shown on the Digital Volt  Meter .

10

#2 and Figure  3-2, 

#4) and
adjust rear panel and front panel zero knobs
(respectively Figure 3-1,

#3).

front panel switch to READ (Figure 3-1, 

#7) to 2.00.

front panel switch to amplifier ZERO (Figure 3-1,
and adjust ZERO Screw (Figure 3-1, 

f bridge.

monitor Strain Gage Transducers,
knowninterms of millivolts per

the gage factor dial (Figure 3-1, 

#8). 2,000 microstrain on the
display indicates a signal of 1.0 millivolt per volt.

8 . Not e that once the Amplifier Zero Screw has been adjusted
in step 5, it will only need occasional re-adjusting.

volts to 1 0volts.

bridge mode to 

#4)

Se t

f. Apply load to Transducer and note reading on the
display (Figure 3-1, 

Mz.

7. To use the DMD-21 to
whose calibration is
volt.

a .

b .

C .

d.

e.

Se t

Se t

Se t

Se t

+ 20,000
microstrain. The frequency response is DC to 20 

f 2 volts which is equivalent to  

#3) on the rear panel may be connected
to an amplifier or a Recorder. The output at this socket
is 0 to  

112)  on the front panel.
When. you have zeroed the instrument lock the control in
place using the black outer knob. If further readings are
to be taken at a later date, record the setting of the
Bridge Balance Number and the Bridge Zero Dial. Record
Values here: (front); (rear).

6 . For dynamic measurements, the signal available at the BNC
socket (Figure 3-1,

#4) at the rear of the instrument and
the Bridge Zero knob (Figure 3-1, 

#3) until you see 0.00 on
the digital display then set switch to the "READ" position
and adjust for zero on the display by using the Coarse Zero
control (Figure 3-2,

#4 to Amp Zero and adjust
adjacent zero screw (Figure 3-1, 

rm

5. Set front panel switch Figure 3-1, 

pI 1
rpi

.)II I



for
more details.

11

10 inputs each with its own zero
adjustment. Refer to the operator's manual for the DMD-21SB  

lo-
Channel Switch and Balance Unit. Use of the DMD-21SB extends the
range of the instrument to 

+ 19999 microstrain and
therefore no range switch is required.

SECTION 6 RECHARGEABLE BATTERIES REPLACEMENT

To replace batteries:

1. Turn off the DMD-21, and unplug.

2. Unscrew the 4 screws from the top cover and remove top
cover.

3. Disconnect the 4 leads to the batteries.

4. Unscrew the 2 screws holding the battery clamp and remove
clamp.

5. Remove old batteries and replace with fresh 8.4 Volt, 1.2
AH Ni-Cad rechargeable batteries.

6. Follow steps 1 through 4 in reverse order.

SECTION 7 ACCESSORIES

The DMD-21 may be used in' conjunction with the DMD-21SB 

#8) on the front panel. Note that
the range of the instrument is 

#4) accurately.
Refer to Step 5 in Section 5.1.

5. Set the gage factor dial to the gage factor for the gages
in use, apply strain and note reading on the liquid crystal
display (Figure 3-1,

& 3-2, #2 
*.

4. Set the bridge zero (Figures 3-1, 

#6) on the
front panel.

#5) on the front
panel.

3. Select bridge excitation voltage (Figure 3-1, 

Select  the correct bridge mode (Figure 3-1, 

5.2 PROCEDURE TO USE THE DMD-21

1. Connect Strain Gages in accordance with Section 4.

2.



17.72"D  (300 x
x 450 mm)

12

1104.33"W  x 11.81"L  x 

recharaeable  batteries built-in.
Full charge-of up to 40 hours use.

11 pounds (5 kg)

1.2AHNi-
Cad 

8.4V,  
SO/60  Hz. Slide switch at

rear. Battery: two (2) 
115/23OVAC,  

microstrain

DC to 20k H z

20,000+ 

4 or full bridge
connections

+ 2vDc. Equivalent to  

f, 

O.OOS%/"C

1000 Megohms

Screw terminals are at the rear and
provide for 

microstrain/"C

Less than 

Frne
adjustment is by a locking 10 turn front
panel control with a range of 1 to 700
microstrains.

Less than 0.5 

imbalanced  is covered. 
2.2%

resistance 

f or Full  Bridg e

Coarse adjustment is in 9 overlapping
steps up to 10,000 microstrains,  

f, 

SVDC or 10 VD C2VDC, 

4 bridge: at least 80 ohms
Full bridge: at least 120 ohms

1.00 to 2.99 in 0.01 step s

+ bridge: 120 or 350 ohm

+ 19999  microstrain

0.02% full scaleLINEARITY:

GAGE RESISTANCE:

GAGE FACTOR RANGE:

BRIDGE VOLTAGE:

BRIDGE MODES:

BRIDGE ZERO:

ZERO DRIFT:

GAIN DRIFT:

INPUT IMPEDANCE:

GAGE CONNECTIONS:

ANALOG OUTPUT:

FREQUENCY RESPONSE:

POWER:

WEIGHT:

DIMENSIONS:

1CHANNELS:

RANGE:

SECTION 8 SPECIFICATIONS
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