
1 GENERAL DESCRIPTION AND SPECIFICATIONS

The Model 10A72-2C is a general-purpose two-channel conditioner for use with DC-
excited load cells, pressure sensors, and any other conventional strain gage
transducer employing a 4-arm bridge of nominal 350 Ω or higher, with a full-scale
range of 0.75, 1.50, or 3.00 mV/V.

The 10A72-2C’s advanced design techniques overcome errors that traditionally
plague the strain-gage conditioning process.  Separate excitation for each channel
uses remote sensing of bridge voltage and is slaved to a common System Reference
Voltage.  The result is consistently stable ratiometric measurement, unaffected by
possible power-supply drift.  Input impedances in excess of 10,000 MΩ are presented
to signal leads to eliminate cable resistance as a source of error.  Allowable cable
length has virtually no practical limits.

The 10A72-2C features selectable per-channel excitation (1, 5, or 10 V-DC).  Using low
excitation helps reduce gage heating effects in stress analysis of materials with low
thermal conductivity.  Table 1 gives the full-scale mV/V ranges that correspond to
each excitation level.

In addition, the 10A72-2C lets the user select either 10-Hz or 100-Hz analog filtering for
each input channel.  The wideband (100-Hz) filter is specially designed for measure-
ment of a highly dynamic input signal.  

A convenient shunt calibration technique is provided.  Each channel’s shunt resistor
may be switched in and out by software command or by means of logic-level inputs
through the rear I/O CONNECTOR.  

When connected to an optional Model 10CJB-2 Dual Bridge Completion Card (or
equivalent circuitry supplied by the user*), the 10A72-2C can accept input from a two-
wire 1/4-bridge, three-wire 1/4-bridge, 1/2-bridge, or full-bridge strain gage configura-
tion.  See Section 4 for details.

ADDITIONAL 10A72-2C SPECIFICATIONS

Transducer Types: Conventional 4-arm strain gage bridges, nominal 350 ohms (or
higher); 1/4- and 1/2-bridge gage configurations can be accommodated by means
of the Model 10CJB-2 Dual Bridge Completion Card described in Section 4 (or
equivalent external bridge-completion circuitry supplied by the user)*

(cont’d)

* When conditioning input from a 1/4-bridge or 1/2-bridge strain gage configuration, a 10A72-2C
channel should be set to “Gage” mode (see Section 3.a).  If you wish to provide your own
bridge-completion circuitry, you should contact the factory for instructions on connections and
calibration.
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Input Ranges (Full-Scale): Excitation-dependent (see Table 1, below); automatically
selected—on an individual channel basis—when the channel is configured; for Sys-
tem 10 channel “type” codes assigned to 10A72-2C data channels, see Table 1.
Since channel zeroing is by digital techniques, no input balance control is provided.
The allowable input range, therefore, must include any initial unbalance (which, in
commercially produced strain gage transducers, is usually negligible).  Other trans-
ducers may have to be externally trimmed to be used with the Model 10A72-2C, if
zero unbalance exceeds 20% of full scale.  

Excitation (per channel): Selectable 1, 5, or 10 V-DC (i.e., ±0.5, ±2.5, or ±5 V-DC,
respectively), nominal; ±50 mA, maximum, for each voltage

Amplifier (per channel):

Common-Mode Range: ±1 V operating; ±8 V without instrument damage

Common-Mode Rejection Ratio: DC: -140 dB; at 60 Hz: -120 dB; at 1 kHz: -80 dB

Input Impedance: Differential: greater than 10,000 MΩ; Common-Mode: greater
than 10,000 MΩ

Offset: Initial: ±0.01 mV; vs. Temperature: ±0.2 µV/°C; vs. Time: ±5 µV/month

Gain Accuracy: ±0.02% of full scale

Gain Stability: vs. Temperature: ±50 ppm/°C; vs. Time: ±20 ppm/month

Filter (per channel): 3-pole modified Butterworth

Standard Filter: 3 dB down at 10 Hz; 60 dB down at 100 Hz
Step-Response Settling Time (Full-Scale Output):

To 1% of final value: 100 msec
To 0.1% of final value: 150 msec
To 0.02% of final value: 600 msec

Wideband Filter: 3 dB down at 100 Hz; 60 dB down at 1.2 Hz
Step-Response Settling Time (Full-Scale Output):

To 1% of final value: 10 msec
To 0.1% of final value: 15 msec
To 0.02% of final value: 65 msec

Auxiliary Output: Filtered outputs (1-kHz bandwidth) available on mainframe wire-
wrap pins.

Table 1  Model 10A72-2C Ranges and “Type” Codes

Channel
1-V Excitation 5V Excitation 10-V Excitation “Type” Code

7.5 mV/V 1.5 mV/V 0.75 mV/V 70
15.0 mV/V 3.0 mV/V 1.50 mV/V 71
30.0 mV/V 6.0 mV/V 3.00 mV/V 72
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2 TRANSDUCER CONNECTIONS

The Model 10A72-2C’s I/O CONNECTOR mates with Daytronic CONDITIONER CON-
NECTOR No. 60322, shown in Fig. 1.5 (in Manual Section 1.E.1).  Table 2 gives stan-
dard pin assignments for the I/O Connector.  With regard to 10A72-2C cabling, please
note the following:

a. 4-wire cabling to a full-bridge strain gage transducer is given in Fig. 1(a), and is to
be used when the cable is under 20 feet in length.  In this case, the +SENSE and
–SENSE lines are tied to the corresponding EXCITATION lines (and also the CALI-
BRATION SENSE line to the +SIGNAL line) at the CONDITIONER CONNECTOR.  It
is recommended that the resistance of the conductors not exceed 0.0001 of the
bridge resistance.

b. 8-wire cabling to a full-bridge strain gage transducer is given in Fig. 1(b), and is to
be used when the cable is 20 feet or longer, or when fine wire is used.  In this
case, the +SENSE and –SENSE lines are tied to the corresponding EXCITATION
lines (and also the CALIBRATION SENSE line to the +SIGNAL line) at the transduc-
er.  Note also the extra wire connected to the –SIGNAL line at the transducer, but
left unconnected at the 10A72-2C.  This wire is to be paired with the CAL SENSE
line to establish proper shielding and to avoid asymmetrical dynamic loading.

IMPORTANT: The ±EXCITATION, ±SENSE, and ±SIGNAL pins for an UNUSED STRAIN
GAGE INPUT CHANNEL should be jumpered as shown in Fig. 2, below.  If an input is
left open, high-frequency oscillation can result, which can in turn produce significant
interchannel crosstalk, and possibly inaccurate data readings.

ALSO NOTE: Logic connections for remote control of shunt calibration (using the
CONDITIONER CONNECTOR’S “NOT ±CALIBRATE” pins) are discussed in Section 3.d,
below, and shown in Fig. 5.  For connection of an optional Model 10CJB-2 Dual
Bridge Completion Card to the 10A72-2C, see Section 4.b.

Table 2  Model 10A72-2C Pin Assignments

I/O Connector Conditioner Conditioner
Pin Channel Line

Number Number Function

1 1 +EXCITATION
A 1 –EXCITATION
2 1 +SENSE
B 1 –SENSE
3 1 +SIGNAL
C 1 –SIGNAL
4 1 CAL SENSE
D 1 NOT +CALIBRATE
5 1 SIGNAL COMMON
E 1 NOT –CALIBRATE

6 2 +EXCITATION
F 2 –EXCITATION
7 2 +SENSE
H 2 –SENSE
8 2 +SIGNAL
J 2 –SIGNAL
9 2 CAL SENSE
K 2 NOT +CALIBRATE
10 2 SIGNAL COMMON
L 2 NOT –CALIBRATE
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3 SETUP AND/OR OPERATING CONSIDERATIONS

3.a   SELECTION OF CONDITIONER MODES

When receiving input from a conventional 4-arm strain gage bridge, a 10A72-2C chan-
nel should remain in the factory-set “TRANSDUCER” mode.  When conditioning input
from a 1/4-bridge (1-arm) or 1/2-bridge (2-arm) strain gage configuration, however,
the channel should be set to “GAGE” mode, as follows:*

1. Remove the 10A72-2C card from its mainframe slot.  For “Card Insertion and
Removal,” see Manual Section 1.B.  Since the 10A72-2C is “hot-pluggable,” you
need NOT turn off mainframe power before removing the card.

2. Refer to Fig. 3 and locate the CONDITIONER MODE PROGRAMMING JUMPER
PINS for Channels 1 and 2.  One “minijumper” is provided for each channel, for
interconnecting adjacent jumper pins.

3. Position the jumper for each channel as shown in Fig. 3 to set the desired mode
for that channel.

4. Keep out the 10A72-2C card for the excitation selection procedure, below.

3.b   SELECTION OF EXCITATION LEVELS

To set the DC excitation for each 10A72-2C channel, you should

1. Refer to Fig. 3 and locate the EXCITATION VOLTAGE PROGRAMMING JUMPER
PINS for Channels 1 and 2.  One “minijumper” is provided for each channel, for
interconnecting adjacent jumper pins.

2. Position the jumper for each channel as shown in Fig. 3 to set the desired excita-
tion for that channel (1, 5, or 10 V).

3. Keep out the 10A72-2C card for the filter selection procedure, below.

Fig. 2  Jumpering of an Unused
10A72-2C Strain Gage Input
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* In “GAGE” mode, the 10A72-2C requires the connection of a Model 10CJB-2 Dual Bridge
Completion Card, or equivalent circuitry provided by the user (see Section 4).  The purpose
of the “GAGE” setting is to ensure compatibility with special applications of the older Model
10A72-2 where it was not required that the “CAL SENSE” line be tied to the “+ SIGNAL” line.



3.c   SELECTION OF ANALOG FILTERS

To set the analog filter for each 10A72-2C channel, you should

1. Refer to Fig. 3 and locate the ANALOG FILTER PROGRAMMING JUMPERS PINS
for Channels 1 and 2.  One multi-connection “minijumper” is provided for each
channel.

2. Position the jumper for each channel as shown in Fig. 3 to set the filter for that
channel.  For the “standard” (10-Hz) filter setting, the jumper should be placed on
the left vertical row of pins, with its left edge overhanging the pin block, as shown.
For the 100-Hz filter setting, the jumper should be placed directly on all six pins, in
order to interconnect each of the three pairs.

3. Reinsert the 10A72-2C card in its mainframe slot.

3.d   CONFIGURATION AND CALIBRATION

For initial configuration of ANALOG INPUT CHANNELS dedicated to a specific Model
10A72-2C card when used in System 10, see the general remarks on System 10 “real-
channel” configuration in Manual Section 1.G.1 and elsewhere in the System 10 Guide-
book.  For 10A72-2C channel “type” codes, see Table 1, above.

In System 10, you can use three calibration methods with the Model 10A72-2C, unless
it is being used with a Model 10CJB-2 Dual Bridge Completion Card (in which case
a special calibration procedure is required, as explained in Section 4.c, below):

CALCULATED CALIBRATION

This is generally the most convenient means of calibrating a 10A72-2C channel, when
the transducer’s full-scale “mV/V” sensitivity rating is accurately known.

Thus, to calibrate a 10A72-2C-based Channel No. “x,” you need only 

1. Turn ON the system EEPROM SWITCH and then apply the following MV/V CALI-
BRATION (MVV) command:
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MVV x = i, u [CR]

For “i,” enter the manufacturer-supplied transducer sensitivity rating in “mV/V, full
scale.”  For a “Type 70” channel (7.5/1.5/0.75 mV/V, full scale), you should enter an
“i” value greater than 0.02 and less than or equal to 1.00 (mV/V).  For a “Type 71”
channel (15.0/3.0/1.50 mV/V, full scale), you should enter a value greater than 0.04
and less than or equal to 2.00 (mV/V).  For a “Type 72” channel (30.0/6.0/3.00
mV/V, full scale), you should enter a value greater than 0.80 and less than or equal
to 4.00 (mV/V).

For “u,” enter the transducer’s nominal full-scale rating in whatever engineering
units are desired for the channel’s data reading—but only if the channel is set for
10-volt excitation (Section 3.b). NOTE: If the channel being calibrated is set for 
1-volt excitation, the “u” value to be entered should be 10 times the actual value of
the nominal full-scale rating.  If it is set for 5-volt excitation, “u” should be 2 times
the actual value.

The MVV command will only work if Channel No. x has been assigned the proper
“type” code (“70,” “71,” or “72”).

2. Zero the channel by commanding

ZRO x [CR]

Note that a channel calibrated by the MVV command will report measurement data to
a precision matching that of the entered “u” value.  If, for example, you're measuring
“psi,” and enter a “u” of “500,” then all subsequent channel readings will be rounded to
the nearest psi.  If the entry is “500.0,” then all readings will be rounded to the nearest
tenth of a psi.

TWO-POINT (DEADWEIGHT) CALIBRATION

Using the standard ZERO (ZRO) and FORCE (FRC) commands, this conventional
“zero and span” method can be applied to a 10A72-2C channel if the full-scale “mV/V”
rating of the channel’s strain gage transducer is unknown, or if the final measurement
accuracy provided by CALCULATED CALIBRATION does not meet the requirements
of the measurement application.  The mainframe’s EEPROM Write Protect Switch
must be ON for the ZRO and FRC commands to be effective.  See Manual Section
1.G.5 for a general discussion of this calibration technique.

SIMULATED (SHUNT) CALIBRATION

Suitable for all 10A72-2C excitation levels, this method is similar to the conventional
TWO-POINT (DEADWEIGHT) procedure.  The difference is that the second (“span”)
input is not produced by loading the source transducer, but by “simulating” a particu-
lar up-scale value of mechanical input.  This known EQUIVALENT INPUT then serves
to determine the SCALING FACTOR for the channel.  

For a 10A72-2C data channel, the equivalent input is produced by shunting a resistor
of known magnitude across one arm of the strain gage bridge, thereby simulating a
known value of input for either a positive or negative up-scale reading.  If the transduc-
er manufacturer has supplied the exact value of the transducer’s equivalent input, it
can be used as a reference point for calibrating the channel.

Equivalent input can be approximated from a knowledge of the Shunt Calibration
Resistance (R), the transducer’s Bridge Resistance (B), and the transducer’s Full-
Scale Sensitivity (K, in mV/V full scale).  To determine the EQUIVALENT INPUT (X) as
an approximate percentage of full-scale output, you may use the following equation:

X = 25000B / K(R + 0.5B) %
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Since the equivalent input is here expressed as a percentage of full-scale output, you
must multiply it by the rated full-scale capacity of the transducer, in order to determine
the actual input simulated by the shunt.  

Shunt calibration is an easier though generally less accurate technique then two-point
(deadweight) calibration.  It is useful, however, when overall “deadweighting” is impos-
sible or inconvenient, and is good for an accuracy of about 0.2% (depending, of
course, on the accuracy of the specified equivalent input, and on the resistor/bridge
tolerance and temperature).

The 10A72-2C is equipped with a 100-kΩ, 0.1% calibration resistor for each active
channel.  These resistors are located on turret terminals at the rear of the card (see
Fig. 4).  You may, if you wish, replace each channel’s installed 100K shunt resistor with
a resistor of another value (strain-gage transducer manufacturers often supply such
resistors with their instruments).

In System 10, a strain gage channel’s shunt resistor may be switched in and out by
means of the SHUNT CALIBRATE—POSITIVE (SHP) or SHUNT CALIBRATE—NEGA-
TIVE (SHN) command.  A RESUME (RSM) command should then be applied to
remove the shunt and resume normal channel measurement.  Since these are “run-
time” commands, the mainframe’s EEPROM Write Protect Switch need not be on
for them to be effective.  See Manual Section 1.G.6 for general instructions regarding
the “SHUNT CALIBRATION” technique in System 10.

NOTE: Per-channel shunt calibration for the 10A72-2C can be “remotely” controlled, if
desired, as an alternative to using the software “SHUNT CALIBRATE” commands pro-
vided by the system.  This remote calibration control is accomplished by means of
logic-level inputs to the 10A72-2C card.  The relevant connections are given in Fig. 5.  

Fig. 5(a) shows how the “CALIBRATE POSITIVE” and “CALIBRATE NEGATIVE” com-
mands can be independely applied to either active 10A72-2C channel, without the
need of an external logic reference supply.  

Closing the switch in Fig. 5(a) to contact point “A” will produce a Logic 0 level at Pin D
(“NOT +CALIBRATE”).  Since this is a negative-true logic line, the Logic 0 input will acti-
vate the “+CALIBRATE” condition of the channel.  That is, it will switch in the channel’s
shunt resistor for a positive up-scale reading.  Opening the switch to disconnect the
“NOT +CALIBRATE” line from SIGNAL COMMON will then return the channel to the
“NO +CALIBRATE” condition.

Similarly, closing the switch to contact point “B” will produce a Logic 0 level at Pin E
(“NOT –CALIBRATE”), thereby switching in the channel’s shunt resistor for a negative
up-scale reading.  Opening the switch to disconnect the “NOT –CALIBRATE” line from
SIGNAL COMMON will then return the channel to the “NO –CALIBRATE” condition.

You may also use active TTL logic, as illustrated in Fig. 5(b), to produce the “+CALI-
BRATE” or “–CALIBRATE” condition for either 10A72-2C channel.
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4 OPTIONAL BRIDGE COMPLETION:
MODEL 10CJB-2 DUAL BRIDGE COMPLETION CARD

4.a   PURPOSE

The optional Model 10CJB-2 Dual Bridge Completion Card lets you connect each
of your Model 10A72-2C’s inputs to a 2-wire 1/4-bridge, 3-wire 1/4-bridge, 1/2-bridge,
or full-bridge strain gage configuration.  Each 1/4-bridge configuration may use either
120 or 350 ohms nominal gage resistance.  The function of the Model 10CJB-2 is to
“complete” the connected bridge—that is, to allow it to be “seen” by the Model 10A72-
2C as a full (4-arm) Wheatstone bridge.

For calibration of 10A72-2C channels originating from the Model 10CJB-2, see Section
4.c, below.

4.b   10CJB-2 TRANSDUCER CONNECTIONS

Remove the top plate of the Model 10CJB-2 box (4 screws in corners).  Inside the box
are two sets of labelled screw terminals, one for each of the 10A72-2C’s input chan-
nels (“A” and “B”).  You will connect your gage wires directly to these terminals, as
shown in Fig. 6, and, if necessary, interconnect certain terminal pairs by means of
jumper wires.  Gage leads should enter the 10CJB-2 through the cutout on the right-
hand side of the box.

NOTE: You must furnish your own pin-to-pin shielded cable for connecting the 
10CJB-2 to the 10A72-2C’s rear I/O CONNECTOR (see Table 2 for pin assignments)—
or you may use a special cable furnished by Daytronic.  In either case, Daytronic will
supply terminal connectors for the cable.
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Fig. 6(a) shows connections between the 10CJB-2 and a 2-wire 1/4-bridge gage con-
figuration (represented by the single gage resistor).  Here, you must install a jumper
wire between the –SIG and 1/2 BR terminals, and between the +SIG terminal and
either the 120 terminal or the 350 terminal, depending on the nominal gage resis-
tance.

Fig. 6(b) shows connections between the 10CJB-2 and a 3-wire 1/4-bridge gage con-
figuration (again represented by the single gage resistor).  Here again, the –SIG and
1/2 BR terminals must be tied.  The gage’s third (self-compensating) lead is connect-
ed either to the 120 terminal or to the 350 terminal, depending on the nominal gage
resistance.

Fig. 6(c) shows connections between the 10CJB-2 and a 1/2-bridge gage configura-
tion (represented by the two connected gage resistors).  Here again, the –SIG and
1/2 BR terminals must be tied.  

Fig. 6(d) shows connections between the 10CJB-2 and a full-bridge gage configura-
tion (represented by the four connected gage resistors).  
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4.c   CALIBRATION

CALCULATED CALIBRATION

You can calibrate a 10A72-2C channel receiving strain-gage input from a Model
10CJB-2 Bridge Completion Card by applying the MV/V CALIBRATION (MVV) com-
mand as described in Section 3.d, above.  Note however that, in this case,

• for “i” (the transducer sensitivity rating), you should enter one of the following full-
scale “mV/V” values, whichever corresponds to the channel’s “type” setting (see
Table 1): 0.75 (for “Type 70”), 1.50 (for “Type 71”), or 3.00 (for “Type 72”).

• for “u” (the nominal full-scale rating), you should enter the full-scale microstrain
range that corresponds to the selected transducer sensitivity rating, as given in
the following table:    

Table 3  Strain Gage Microstrain Ranges (10A72-2C)

Full-Scale Full-Scale
Output (mV/V) Microstrain Range

0.75 u = 3000 / (N • G)
1.50 u = 6000 / (N • G)
3.00 u = 12000 / (N • G)

Here, “N” is the number of active strain-gage arms in the gage configuration.
Thus, for a 1/4-bridge gage, N = 1; for a half-bridge gage, N = 2; and for a full-
bridge gage, N = 4.  “G” is the gage factor of the strain gage, and is normally pro-
vided by the manufacturer.

TWO-POINT (DEADWEIGHT) CALIBRATION

See Section 3.d, above, for the general procedure.  Your first calibration point (entered
via the ZERO (ZRO) command) should be zero.  Your second calibration point
(entered via the FORCE (FRC) command) should be expressed in microstrain
(microinches/inch).

SIMULATED (SHUNT) CALIBRATION

See Section 3.d, above, for the general procedure.  Your EQUIVALENT INPUT value,
which is entered via the FORCE (FRC) command—following zeroing of the channel
and switching in of the shunt resistor)—should be expressed in microstrain (microinch-
es/inch).

COARSE ZERO OFFSET

In the event that, during “Two-Point” or “Simulated” calibration of the 10CJB-2 channel,
you are unable to set the desired span via the FORCE (FRC) command, you can
apply a positive or negative zero offset of approximately 1 mV/V for balance correc-
tion, as follows:

1. Remove the top plate of the 10CJB-2 box and locate the three programming
jumper pads for the channel in question.  Labelled “A” for Channel 1 and “B” for
Channel 2, the pads are near the left edge of the 10CJB-2 circuit board.

2. Place a solder drop between the center pad and either the “+” or “–” pad, depend-
ing on the desired offset polarity.

3. Re-enter your ZRO and FRC values (with or without calibration “shunt”).
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