REFLEX® MODEL 222 LOAD CELL AMPLIFIER
Part Number 12M03-00115-01
APPLICATION NOTES

Install the Load Cells according to the manufacturer’s
recommendations, and make the electrical connections as shown on
the schematic diagram.

If a single load cell is used (a common practice when measuring
tension in wire or a narrow web) use a second "dummy" load cell or
two 120 ohm resistors in place of one load cell.

Determining Transducers Required for webs, sheets, wire, or other

continuous material. To determine the size of transducer required
for a particular application, the Maximum Working Force (MWF) must
be calculated. Refer to Figures la & lb and select the appropriate
transducer configuration dependent upon physical location of the
transducers and web path.

The following factors will be required to determine MWF, and are
most easily obtained from machine layout or assembly drawings and
process operating specifications:

1. Angle A (degrees) - Wrap Angle

2. Angle B (degrees) - Angqular difference between vector sum of
tensions and weight vector of sensing or guide roll.

3. Weight W - Weight of sensing or guide roll (includes pillow
blocks and associated hardware).

NOTE: W must be less than 1/2 calculated MWF to insure
measured tension is within range of transducers.

4. Tension T - Maximum process tension force to be measured
and/or controlled.

Using the following formula, calculate the Maximum Working Force:

MWF = T Sin % (Cos B + Sin B) + g

The appropriate algebraic sign preceeding the W/2 term in the above
equation is determined by the vector relationship of the Weight and
the vector sum of the Tensions in the material being measured.

If the angle betweeen the Weight vector (vertical) and the sum of
the Tension vectors is less than 90°, the sign is positive. For
angle greater than 90° but less than 270°, the sign is negative.

After determining the Maximum Working Force, select transducers
rated for a MWF equal to or greater than the calculated MWF.
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Transducer Loading - The following equipment is required to "load"
the sensing roll to facilitate amplifier calibration:

1. Length of rope, belt or similar material. (Maximum working
strength at least 2 times maximum tension.)

NOTE: The length required depends upon the dimensions of the
machine utilizing the transducers.

2. Spring scale or similar device with a maximum rating equal
to or greater than the maximum tension to be measured.

3. Ratchet winch or similar device with a capacity greater than
maximum tension to be measured.

Refer to Figure 2 for a typical measurement configuration.’

The rope or belt is run in the same path as the material in which
the tension is to be monitored. Termination points for the rope
and Ratchet Puller must be selected carefully to avoid damage
during loading of the sensing roll. The sensing roll and any other
rolls that are utilized (idler or pull rolls) must be free to
rotate to ensure accurate tension measurements. Wide web
configurations may require additional considerations to avoid
overstressing rolls and causing damage. The configuration shown in
Figure 2 can be duplicated to distribute load across the sensing
roll. Total tension equals the sum of individual tensions. Avoid
situations where the weight of the spring scale and ratchet puller
will add or subtract from tensions being measured.

Amplifier Calibration - To facilitate calibration, place a multi-
meter, set to 10 VDC scale across terminals 6(+) and 8(-).

a. Set adjustments initially as follows:

Bridge Balance 50%
Bridge Calibrate 50%
Lag 50%
Lag Break 50%
Output 100%
Meter Calibrate 50%

b. Adjust "Bridge Balance" (1P) for zero output at terminal 6
and 8. This adjustment compensates for differences between
load cells and weight of the sensing roll.

c. "Load" the transducer sensing roll to a known tension value
as close to rated as possible. (See Transducer Loading).
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d. Adjust "Bridge Calibrate" (2P) for required output at
terminals 6 and 8 (typically +10 VDC).

NOTE: Polarity of the amplifier output is determined by the
application (If the Load Cell controlled drive 1s down-
stream, an increase in Load Cell output should decrease

speed or torgque. If the Load Cell controlled Drive is
upstream, an increase in Load Cell output should increase
speed or torque.). To reverse polarity, reverse leads to

terminals 2 & 3.

e. "Unload" the transducer sense roll. Output should return to
zero. If not, repeat steps b thru e.

f. If the optional Tension Meter is used, repeat Step c and
adjust "Meter Calibrate" (6P) for desired Tension Meter
reading.

g. Load Cell Amplifier calibration is complete.

Stability Adjustments - Increasing the "LAG" potentiometer clock-
wise will make the control more sluggish. This may be desirable in
applications where the process causes unnecessary movement of the
Load Cell (as when winding an eccentric roll).

The "LAG BREAK" potentiometer should be adjusted in conjunction
with the "LAG" pctentiometer for optimum response.

Decreasing the "OUTPUT" potentiometer counterclockwise, will reduce
the amount of control the Load Cell has on the system. The output
potentiometer may be turned to zero (CCW) during startup to isolate
the drive from Load Cell control.

The circuit is applicable to other strain gage measurements such as
weight and also for use for "Wheatstone" type bridges in other
forms of transducers measuring pressure, torque, acceleration and
other variables.




