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SAFETY

This | abel i ndi cat es: NnRead The

Make sure you read and understand all instructions and safety precautions listed in this manual
before installing or operating your Model F Tension Transducers. If you have any questions
concerning the operation of your device or the information in this manual, please contact us.

Email: techsupport@dfe.com
Telephone: (603) 332-6150

1 Observe all warning labels.

1 Never remove warning labels.

WARNING: During installation care should be taken not to drop the Model F transducer,
handle the Model F transducer with care, sudden jolts or drops can damage its
components and serious injury could result.

WARNING: If this equipment is not connected or operated in the manner specified, the
operating safety of this unit or of connected equipment cannot be guaranteed.

>

WARNING: Do not connect a standard excitation (5V) Model F transducer to a DFE
amplifier with the Extended Range (XRE) option enabled (10V). The transducers MAY
be DAMAGED!
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DOCUMENT CONVENTIONS

HTeJi[¥3l NOTES - Highlight important concepts, decisions you must make, or the implications of those
decisions.

@ CAUTIONS - Tell you when equipment may be damaged if the procedure is not followed
properly.

& WARNINGS - Tell you when people may be injured, or equipment may be damaged if the procedure
is not followed properly.

Numbered lists indicate tasks that should be carried out in sequence:
1. First do this
2. Then do this

Bulleted lists are used for:
A Tasks that can be carried out in any order
A ltemized information



1 PRODUCT DESCRIPTION

The Model F transducer is a heavy-duty flat transducer, designed to be used in pairs, to accurately measure
web tension in machines having live (rotating) shaft idler rolls. The shaft rides in standard, industrial pillow
block bearings mounted on each end. The bearings are then bolted to the transducer top plates. Typically used
for high tension and/or high-speed applications.

An F transducer consists of a single-piece aluminum base with a removable stainless steel top plate. A seal

between the base and top plate prevents intrusion by dust, wat er , or ot her contaminat|
electrical connector is located at the end of a short cable for easy access during installation. Each transducer

contains two high-output semiconductor strain gauges connected in a half Wheatstone Bridge configuration.

When two transducers are connected together, a full bridge is formed.

The Model F transducer is available in a V (vertical) configuration or an H (horizontal) configuration. The V is
used when the tension force is roughly perpendicular to the top plate of the transducer. The H configuration is
used when the tension force is mostly parallel to the transducer top plate. The V and H configurations have
identical outside dimensions, within each frame size. Two frame sizes are available - Size 2 and Size 3.

1.1 MECHANICAL OPERATION

1. The FH (Horizontal) Tension Transducer.
The FH Transducer can be installed in any position. But, when installed horizontally, the idler roll weight
does not affect the output thereby increasing the effective range of the transducer.

Inside the transducer is a pair of cantilever beams having strain gages. The top plate is attached to the
beams, and when moved in a direction parallel to the base, the beams bend a small amount creating an
electrical output from the strain gauges. If the tension force is in the opposite direction from the arrow on
the label, the electrical output will have reverse polarity.

Mechanical stops prevent damage from overloads. The stops are functional in both horizontal directions.

TENSION FORCE (F) >
<——TOP PLATE
» MOVEMENT » MOVEMENT
LOAD BEAM——» «——LOAD BEAM
STRAIN GAUGE—| }e——sTRAIN GAUGE

<—BASE PLATE

Figure 1 - FH TRANSDUCER OPERATION

2. The FV (Vertical) Tension Transducer.
The FV Transducer can be installed in any position.

The FV has a single beam with strain gages, and a hinge. Tension force from the top plate causes the
beam to bend a small amount, allowing the top plate to pivot on the hinge at the connector end.
Mechanical stops prevent damage from overloads. The stops are functional in both vertical directions.
Bending the beam a small amount creates an electrical output from the strain gauges. If the tension force
is in the opposite direction from the arrow on the label, the output will have reverse polarity.



MECHANICAL OPERATION CONTINUED

2. The FV (Vertical) Tension Transducer. continued...

TENSION FORCE (%)
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Figure 2 - FV TRANSDUCER OPERATION

1.2 ELECTRICAL OPERATION (SEk FIGURE 3)

The Model F Transducer is used in pairs, one on each end of an idler roll shaft. Web tension exerts a force on
the roll which is transmitted to the beam by the top plate. Two semiconductor strain gauges are mounted on
the beam. As force is applied and the beam deflects, one gauge is stretched and the other gauge is
compressed. This increases the electrical resistance of the stretched gauge and decreases the resistance of
the compressed gauge. The gauges in both transducers are electrically connected together in a Wheatstone
bridge configuration. The bridge produces double the output of a single transducer and averages the outputs
so web position, width and loose or tight edges do not affect the accuracy of the tension signal.
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EXCITATION RESISTANCES CHANGE, PRODUCING AN OUTPUT SIGNAL WHICH IS
(INPUT) PROPORTIONAL TO WEB TENSION,

Figure 3 - STRAIN GAUGE CONNECTIONS



The physical location of the strain gauges, on opposite sides of the beam, ensures that each gauge
experiences the same temperature variations. This, and the Wheatstone bridge configuration, provides
automatic temperature compensation and a stable output.

The strain gauges are high output semiconductor devices which typically have an output sixteen times greater
than the inexpensive foil gauges used in some transducers. Therefore, the signal amplifier used with these
Model F transducers is a very stable low-gain design. An added benefit of the high output is inherent immunity
to electrical noise. Semiconductor strain gauges also have a very long lifespan.

1.3 SPECIFICATIONS

ELECTRICAL SPECIFICATIONS

Excitation Voltage: 5 VDC (10 VDC with XR option)
Full Scale Output: 250 mVDC nominal (500 mVDC with XR)
Strain Gage Resistance: 100 ohms nominal (200 ohms, XR)
Non-Repeatability: + 1/4% full span (FS)
Non-Linearity and Hysteresis Combined: £ 1/2% FS
Temperature Range: -10°F to +200°F (-23°C to 93°C)
Electrical Connections: Pin A, white wire, output

Pin B, black wire, +/- 5V

Pin C, red wire, -/+ 5V
Mating Electrical Connector: Amphenol MS3106A-10SL-3S

MECHANICAL SPECIFICATIONS

Materials: 303/304 stainless steel and aluminum

Load Ratings:

Size 21 100, 200, 400, 800, 1200 Ibs (450, 900, 1800, 3600, 5350 N)
Size 37 1000, 2500, 5000 Ibs (4450, 11125, 22250 N)

Static Overload Capacity: 5 times load rating, minimum

Load Direction:

H T Horizontal, £ 30° parallel to top plate, away from cable end

V1 Vertical, + 30° perpendicular to top plate, toward top plate
Weight: Size 27 7 Ibs (3 Kg), Size 31 42 Ibs (19 Kg)

1.4 STANDARD FEATURES

Corrosion-resistant stainless steel and aluminum construction

Sealed against dust and water

Zero maintenance design; no wear-parts

Attached cable with Amphenol connector, instead of connector mounted on device.
Tethered top plate prevents separation from transducer in the unlikely event of beam failure.

= =4 =8 =8 =9

1.5 OPTIONS

Drilled and Tapped Top Plate (D&T) i Top plate drilled and tapped for pillow-block bearing.
Extended Range (XR) T Accepts 10V excitation from a supported amplifier, indicator or controller with
(XRE) option.

Oversized Top Plate (OTP) 1 Longer top plate suitable for large pillow-block bearings.

Permanently Attached Cable (PT) i Permanently attached cable with tinned leads instead of
Amphenol connector. Specify length.

=a =4

=A =4



2 INSTALLATION

2.1 DIMENSIONS
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Figure 4 — DIMENSIONS



2.2 PRE-INSTALLATION REQUIREMENTS

1. TRANSDUCER ROLL
The Model F Transducers are used in pairs. One is mounted on each end of an idler roll shaft.
The roll chosen is called the Transducer Roll.

1. THE TRANSDUCER ROLL MUST BE A TRUE IDLER! It can NOT be a driven roll! There can be
NO brakes, clutches, belts, chains or gears attached to it or its shaft. It cannot be a nip roll or be in
contact with a nip roll. It cannot be filled with water or have pipes or hoses attached to it. NOTHING
MUST CONTACT THE ROLL OR ITS SHAFT EXCEPT THE WEB!

2. The transducer idler roll shaft is live (rotating). It must be designed and built for rotating service.
Usually this means that it is straight, dynamically balanced, and strong enough to resist bending
from web tension forces.

3. The roll must be DYNAMICALLY BALANCED if web speed is over 300 FPM! Refer to SECTION
2.3.3: BALANCE THE ROLL for specifications. An unbalanced roll will reduce the accuracy of the
tension signal.

2. TENSION ZONE
The roll must be located in the tension zone which is to be monitored or controlled. The beginning or
end of any tension zone is always at a nip (driven or braked), unwind shaft, rewind shaft or drag bar.
Any element in the web path that can change web tension is at one end of a tension zone.

TRANSDUCER ROLL
(ALTERNATE LOCATION FOR

OUTFEED DRIVEN
TRANSDUGER INTERMEDIATE ZONE) U TREED ]
TRANSDUCER  INFEED ROLL ,
ROLL \ gglL\{_ESN NIP l TRANSDUCER ROLL
—
PROCESS 1

‘4— UNWIND ZONE 4}‘4— INTERMEDIATE ZONE —b‘{— REWIND ZONE —b‘

Figure 5 - TENSION ZONES

3. WRAP ANGLE
The web must always contact the transducer roll in exactly the same way. The wrap angle must not
change as the unwind or rewind roll diameter changes. Therefore, there must be at least one idler roll
between the transducer roll and the unwind or rewind shatft. If the machine has more than one webbing
path, be sure to choose a roll that is wrapped the same for each. Otherwise, it will be necessary to
install an additional pair of transducers, or dual calibration circuitry, or both. If the wrap angle is allowed
to change, the transducer output will change with angle as well as tension, and accuracy will be
reduced. The transducer roll must be wrapped such that the resultant tension force is mostly parallel to
the top plate of the FH transducer and mostly perpendicular to the top plate of the FV transducer.

4. MOUNTING SURFACE
The structure on which the transducers are mounted MUST be very stable and strong. Any movement
of the structure may be sensed by the transducers and may cause inaccurate tension readings. The
surfaces must also be smooth and flat so the transducers won't be uneven when they are installed.



2.3 INSTALLING THE TRANSDUCER

Model F Transducers are very easy to install. Normally, both transducers are mounted on the machine and the
roll is then installed on them. Follow the simple steps below.

1. DETERMINE SHAFT LENGTH
Measure the center to center distance between the transducer bases. Call this Dt. W is the width
of one pillow block bearing. Use the following formula to determine the minimum shaft length for both
FV and FH transducers: MINIMUM SHAFT LENGTH =Dt + W

Cables must be
DT on same side

\ of transducer roll
03

Figure 6 - MINIMUM SHAFT LENGTH

2. MOUNT THE TRANSDUCERS ON THE MACHINE

1. To Mount FH Transducers:
Mount the transducers on the machine making sure that the transducers are facing in the direction
of the tension force (See Figure 7) and the cables point in the same direction. The tension arrow on
the transducer denotes the proper direction of resulting force. The load force direction acts parallel
to the top plate and should not exceed an angle of 30° with the top plate. Larger angles may result
in unsatisfactory performance. To review load rating sizing formulas, see Appendix B.

WEB

TENSION FORCE

WEB

Tension force points
in direction of arrow
on transducer @

Figure 7 - FH TRANSDUCER ORIENTATION



2. To Mount FV Transducers:
The FV transducer is designed to measure forces which are mostly perpendicular to the top plate
(See Figure 8). Mount the transducers on the machine making sure that the transducer force
direction and mounting surface is the same as that used when the transducer load rating was sized
for this application, and that the cable end of both transducers are on the same side of the roll. To
review load rating sizing formulas, see Appendix B.

K TeJi[¥3l NOTE: To get expected results, be sure the installers are given the details of mounting
orientation, connector end, and tension force direction. Application sketches are helpful.

Tension force points
in direction of arrow
on transducer

TENSION FORCE

Figure 8 - FV TRANSDUCER ORIENTATION

3. BALANCE THE ROLL
The roll must be dynamically balanced if web speed is 300 FPM or more. Balance the roll to Quality
Grade G-2.5 as described in ISO 1940 and ANSI S2.19-75 standards. If these standards are not
available, please contact DOVER FLEXO ELECTRONICS and we will provide the appropriate data.

4. SELECTION OF PILLOW BLOCK BEARING
The bearing must have self-aligning capability. The self-aligning feature will avoid unnecessary stress
on the transducers caused by misalignment during installation and by roll deflection. One bearing must
be installed so the shaft can move axially a small amount (float). The floating feature will avoid forces
caused by temperature variations of the shaft. These factors could cause inaccurate output or damage
the transducers. A 100° F (38° C) temperature change causes approximately 0.077" change in length
of a 10 ft. long piece of steel. The other bearing should not allow the shaft to float axially.

5. REMOVE THE TOP PLATE TO DRILL FOR THE PILLOW BLOCK BEARING
1. Remove the eight screws holding the top plate toc
installed in the sealing plate. These are seals that keep out water. Do not remove the red sealing
plate under the top plate.
Remove the top plate and drill and tap the holes for the pillow block bearing being used.
Replace the top plate and secure with the eight screws. Tighten the screws as follows: Size 2to 7
ft-Ibs of torque, Size 3 to 29 ft-Ibs of torque.

wnN

6. INSTALL THE ROLL AND BEARINGS ON THE TRANSDUCERS

1. Place the bearings loosely on the roll shatft.

2. Place the bearings and roll on the transducers and mount the bearings to the transducers with the
appropriate cap screws. The length of the cap screws should be sufficient to anchor the bearings,
but not so long as to exceed the maximum thread engagement with the top plate (0.54" for the Size
2, 0.92" for Size 3). If the cap screw is too long, the bearing will not clamp tightly to the top plate



and the screw will interfere with force transfer to the sensing beam, and vibration and damage can
occur. See Figure 9.

Space under head of bolt

TOP PLATE

F

Space left at end of bolt j ‘L No space left at end of bolt

Figure 9 - BEARING MOUNTING BOLT LENGTH

3. Fasten the shaft in the bearings at this time. Be sure the floating bearing is installed with the axial
gap on the side of the bearing facing the roll end so the shaft can grow in length as it gets hot,
without causing stress on the bearing.

3 CALIBRATION AND SETUP

3.1 INTRODUCTION

There are no calibration adjustments on the Model F Transducer itself. The instructions below are for the
electronics device which the transducers are connected to. All of the following terminology and procedures,
assume that the transducers are connected to a DFE tension controller or tension indicator. If some other
electronics are being used, you should follow the instructions furnished with it.

K T2i/[<# NOTE: If your DFE electronic indicator or controller is equipped with Quik-Cal™, then
disregard these instructions and follow the instructions that came with the indicator or controller.

These are general instructions which are correct for most DFE controllers and indicators, and are placed here
for your convenience. If you have any difficulty calibrating or if there is any discrepancy between these
instructions and those in the Instruction Manual for the indicator or controller, you should disregard these
instructions and follow the instructions in the Manual for the indicator or controller.

The transducers must be properly installed and oriented as directed in SECTION 2.3.

3.2 CONNECTION TO THE ELECTRONICS

Verify that the transducers are installed according to the instructions in SECTION 2.2 and 2.3 of this manual.
Plug the transducer cords into the cables from the electronics device. Refer to Appendix A for connections if
the device cables do not have connectors on the device end.

3.3 ZERO THE TENSION METER

1. Turn the "POWER" switch off. If the meter does not read zero, turn the mechanical adjustment screw
on the meter face so the needle indicates zero tension.

2. Find an object that weighs at least 25% of the maximum value on the tension meter scale. (Be sure

you know the exact weight).

Find a rope, tape, or wire that will support the weight in 2. above.

Verify that there is no web contacting the Transducer Roll. Turn the "POWER" switch on. Wait a few

B w



seconds for the tension meter to settle. Turn the "CALIBRATE" potentiometer to approximately 75%.
Then, turn the "ZERQO" potentiometer so the tension meter reads zero tension.

3.4 CALIBRATE THE TENSION METER

See Figure 10. Pass the rope over the Transducer Roll in exactly the same path as the web follows. Tie the
end in the machine at least one idler roll beyond the Transducer Roll. Pass the other end by at least one idler
roll before the Transducer Roll. Be sure the rope does not pass over any driven rolls, braked rolls or dead bars.
(This will cause inaccurate calibration). Attach the weight to the free end of the rope and let it hang without
touching anything. Wait for the weight to stop swinging. Turn the "CALIBRATE" potentiometer so the
tension meter reads the same as the weight. Remove the weight and rope. This concludes the calibration

/

SAME WRAP ANGLE AS WEB IDLER ROLLS

KNOWN WEIGHT \ /
N TRANSDUCER ROLL
RIGHT WAY WRONG WAY

procedure. Rope follows web path exactly. All rolls must be free-turning idlers.

Figure 10 - WEB PATH
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4 CARE AND MAINTENANCE

Your DFE Model F Tension Transducers have been designed and manufactured to require

no periodic maintenance. With proper application and installation your transducers will be maintenance-free
and long-lasting. Any changes in your application which affect the dynamics of your equipment such as web
speed, tension force, material, etc. could possibly require upgrading of load rating or a roll change. Contact
Dover for specific information and engineering advice.

4.1 PROCEDURE FOR REMOVING ROLL AND PILLOW BLOCKS

To remove the transducers, follow the procedure below to remove the roll and bearings from the transducers.

1. Support the idler roll so it won't fall.
2. Remove the bolts from the bearings on each transducer.
3. Take the roll and bearings off of the transducers.

4.2 PROCEDURE FOR REMOVING TRANSDUCERS

1. Disconnect the electrical cable on each transducer.
2. Remove the screws mounting the transducer and repeat for the opposite side.

11



5 TROUBLESHOOTING GUIDE

This is a list of problems which could occur during initial start-up or afterwards. The probable causes are listed
with the most likely one first and the least likely one last.

1.

TRANSDUCER ROLL SHAKES, VIBRATES or BOUNCES

Roll is not balanced. See SECTION 2.3.3 and SECTION 2.2.1.3.

Shaft is not clamped tightly in bearings. Mounting screws are loose or shaft diameter is undersized.
Transducer mounting bolts are not tight.

Shaft is too weak or there is too much shaft extension between the roll ends and the transducers.
Shaft is bent or too weak. (This refers to live shaft idler rolls, only)

Roll is turning at its natural frequency. Call DFE for analysis of conditions and solution to problem.

ogprwNE

CANNOT ADJUST TENSION METER TO READ ZERO WHEN WEB IS SLACK
1. Transducer roll is too heavy. See Appendix B for sizing formulas.
2. Transducers are pre-loaded. See SECTIONS 2.3.1 and 2.3.4.

TENSION METER READS BACKWARDS

1. Transducers are installed backwards with force arrow pointing in opposite direction. See SECTION
2.3.2.

2. Transducer cables are connected wrong at controller/indicator/amplifier terminal strip. Signal wires
are reversed.

TENSION METER NEEDLE PEGS HIGH OR LOW

1. Meter is not electrically adjusted to zero. See SECTION 3.3 on page 9.

2. Transducers are pre-loaded. See SECTIONS 2.3.1 and 2.3.4.

3. Transducer cable has broken wire, poor connection or short circuit.

4. A strain gage has failed. To verify: Unplug the transducer cable and use an ohm-meter to measure
the resistance of the gages at the connector on the transducer. Measure between pins A,B, and
A,C. In each case, the resistance should be about 100 ohms. Measure the resistance between any
pin and the outside of the transducer. The meter should read infinite resistance. Apply a force to the
roll by hand or by using a rope and a weight, in the direction of the tension force and maintain it
while again measuring between pins A,B and A,C. The resistance should be only a few ohms
different from before.

5. Failure in the tension amplifier circuit of the controller/indicator.

TENSION METER DOES NOT READ ZERO WHEN WEB IS SLACK AND READING DRIFTS WITH
TIME.

1. Transducers are pre-loaded. See SECTIONS 2.3.1 and 2.3.4.

2. The structure the transducers are mounted on is weak. See SECTION 2.2.4.

3. Transducer cable has a broken wire, poor connection or short circuit.

4. A strain gage is cracked. Perform the test in SECTION 5.4.4 above.

TENSION METER DOES NOT READ THE SAME EACH TIME THE SAME FORCE IS APPLIED
(Poor Repeatability)

1. Transducers are pre-loaded. See SECTIONS 2.3.1 and 2.3.4.

2. The structure the transducers are mounted on is weak. See SECTION 2.2.4.

3. The bearing or transducer mounting screws are loose.

TENSION METER READING DOES NOT CHANGE WHEN FORCE IS APPLIED TO ROLL. METER
READS ZERO.

1. Force direction arrow on one transducer is backwards. See SECTION 2.3.2.

2. Transducer roll is too heavy. See Appendix B, page 15.

3. Transducer cable has broken wire, poor connection or short circuit.

4. Transducer cables connected incorrectly, or to wrong transducers.

12



5. Failure of tension amplifier circuit in controller/indicator. Unit not turned on.

8. TENSION METER NEEDLE BOUNCES
1. Web tension is fluctuating because of machine speed fluctuations, bent roll shafts, worn idler roll
bearings, chattering unwind brake, flat spot in unwind or rewind roll, etc.
2. Shaft is loose in the bearings. Bearing mounting screws are loose or shaft diameter is under-size.
3. Transducer mounting bolts are loose.
4. Tension controller is not adjusted properly. See controller Instruction Manual for procedure.

6 REPLACEMENT PARTS

6.1 REPLACEMENT PARTS FOR THE F TRANSDUCER

Replacement Part Model F2H / F2V Model F3H / F3V
Top Plate 203-2692 203-2808
Top Plate Screws 123-0278 123-0065
O Ring (8 per unit) 117-0029 117-0030

Cable Repair At Factory Repair At Factory
Instruction Manual 801-2224 801-2224

Call Sales for prices and for part numbers of items not listed. For help with service or repairs, call
Technical Support. We can be reached by the following:

Phone: (603) 332-6150
Parts: sales@dfe.com

Technical Support: techsupport@dfe.com

13
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Appendix A: Transducer Electrical Connections

MODELS C, RS, AND F TRANSDUCERS

THE TENSION (T) AND COMPRESSION (C) STRAIN GAGES
ARE CONNECTED IN A BRIDGE CONFIGURATION. AS THE
BEAMS BEND SLIGHTLY UNDER WEB TENSION, THE GAGE
RESISTANCES CHANGE PRODUCING AN OUTPUT SIGNAL
WHICH IS DIRECTLY PROPORTIONAL TO THE WEB TENSION.

WIRES WITH DUPLICATE SIGNAL NAMES (2X +5V) (2X+5V) CAN BE
PAIRED IN TERMINALS IF THERE ARE NOT 6 TERMINAL POSITIONS.

TRANSDUCER SIGNAL(+) WHITECH) |
— 5V RETURN BLACK(-) |
+5V EXCITATION RED(+) i
—5V RETURN RED(-) |
+5V EXCITATION AL |
TRANSDUCER SIGNAL(—) WHTE) |

__________________ N R

ELECTRICAL
:::L/ CONNECTORS
\
|

ABC CBA

| \ | |

I I
WHITE(=) A A WHITE(+)

MY BLACK(+) B B BLACK(—) WL
= T FORCE T A
e gy S =
leﬁllw (Ilt—*‘lll
L] | sEusinG SENSING ||
e ] .
H' -— — - 'H

C C

Wi—RED(=) C C_ RED(+)

LEFT TRANSDUCER

RIGHT TRANSDUCER

Figure 11 - MODEL F TRANSDUCER WIRING
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Appendix B: selection of Load Rating

SELECTION OF LOAD RATING FOR FH TRANSDUCERS

The Model FH Transducer is available in several electronic circuit has been exceeded. If the effective roll
standard load ratings, ranging from 100 Ibs (450 N) to weight, represented by the "Wsin(A)" term in the formulas
5,000 Ibs (22,250 N). The correct rating for any particular below, is more than 95% of the load rating chosen, the
application depends on web tension, transducer roll tension meter will probably not be adjustable to zero. If
weight, wrap angle and the direction of the tension force. this is the case, one or more of the following changes
Select the appropriate wrap configuration from the must be made to reduce Wsin(A).

sketches below and apply the formula below the sketch. i
A. Reduce the transducer roll weight.

A The Model FH transducer i 8. Dscecassanglée(®e to forces
parallel to its top plate. C. Use the next higher load rating (this is the least
A Angle "D" should be as s ma lddsiraBléchorke ecais it réducestie transtiicer
will rapidly drop as D gets larger. Do not exceed 30°. output signal).
A 1 f A = 0, idler weight will not produce any output sigr

Recommended Roll Weight Maximums:

100 Ibs load rating: 400 Ibs max. roll weight

200 to 400 Ibs load rating: 1,000 Ibs max. roll weight
800 to 1,200 Ibs load rating: 2,500 Ibs max. roll weight
2,500 Ibs load rating: 5,100 Ibs max. roll weight

5,000 Ibs load rating: 11,000 Ibs max. roll weight
10,000 Ibs load rating: 20,000 Ibs max. roll weight

Use the chart at bottom of page to select the correct load
rating. In some cases, the load rating may be less than
the calculated value. Sometimes the weight of a
transducer roll uses up most of the operating range of the
transducers. When this happens, it may not be possible
to adjust the tension indicating meter to read zero when
tension is zero because the adjustment range of the

WRAP A WRAP B T = Total maximum tension
C = Angle between entering and exiting web
F = Resultant force due to tension
W = Idler roll weight
B = Wrap Angle = 180° - C°
A = Angle between |line "VO ani
D = Angle between top plate and direction
of force. Do not exceed 30° for best accuracy.

"H" is a line parallel to the top plate

Calculated Recommended
SIZE Load Rating (Ibs) Load Rating
up to 120 100 Ibs (450 N)
121 240 200 Ibs (900 N)
WRAP C 2 241- 480 400 Ibs (1,800 N)
481 - 960 800 Ibs (3,500 N)
721-1,440 1,200 Ibs (5,350 N)
up to - 1,200 1,000 Ibs (4,450 N)
3 1,201 - 3,000 2,500 Ibs (11,125 N)
3,001 - 6,000 5,000 Ibs (22,250 N)
6,001 - 12,000 10,000 Ibs (44,500 N)

w \

B
Load R:a4?$in(E (D))W S@ns

2
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SELECTION OF LOAD RATING FOR FV TRANSDUCERS

The Model FV transducer senses forces perpendicular to Notes:

its top plate. It is also available in several standard load 1. Angle "D" should not exceed 30° for best accuracy.
ratings, ranging from 100 Ibs (450 N) to 5,000 Ibs (22,250 2. If the W COS (A) term in equations for wraps 1, 2, 3, &
N). The correct rating for any particular application 4 exceed 95% of the transducer load rating, use the
depends on web tension, transducer roll weight, wrap next larger size transducer.

angle and the direction of the tension force. Select the

appropriate wrap configuration from the sketches below T = Total maximum tension

and apply the formula below the sketch. Use the chart at C = Angle between entering and exiting web

bottom of page to select the correct load rating. F = Resultant force due to tension

W = Idler roll weight
B = Wrap Angle = 180° - C°
A = Angle between |ine "Vo and
D = Angle between top plate and direction of force.
Do not exceed 30° for best accuracy.

i V" lineper@endicular to the top plate

TABLE1
ANGLE SINE COSINE

0° 0.000 1.000

5° 0.087 0.996
10° 0174 0.985
15° 0.259 0.966
20° 0.342 0.940
25° 0.423 0.906
30° 0.500 0.866
35° 0.574 0.819
40° 0.643 0.766
45° 0.707 0.707
50° 0.766 0.643
55° 0.819 0.574
60° 0.866 0.500
65° 0.906 0.423
70° 0.940 0.342
75° 0.966 0.259
80° 0.985 0.174
85° 0.996 0.087
90° 1.000 0.000
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