
Working in closed loop requires a web tension SENSOR. When working with load
cell the system is called “Direct Tension Feedback”. When working with dancer arm
the system is called “Indirect Tension Sensor”. Position sensors are divided in two cat-
egories : linear and rotary.

SENSOR
ACCESSORIES

Sensors ov e rv i ew

SENSOR OVERVIEW

DO NOT FO RGE T : The sensor is the most important element when working in closed loop and has to be accurate, with good repeata b i l i t y.
• Place load cell in order to measure web tension, minimize the dead load and all other stress interferences on it.
• When using dancer solution create the desired tension with true force (pneumatic cylinder) and not with weight.
• When measuring distance avoid hysteresis in the movement. In general, sensor must be the exact image of the value we have to measure.

MODEL TYPE / SYMBOL RANGE MAIN CHARACTERISTICS 

ES01 End shaft load cell ❐ 50 N to 2000 N ❐ Typical output volltage :
❐ 6 tension ranges 20 mV at full load
❐ Resistive bridge ❐ 40 mm ball bearing diam.

ES02 End shaft load cell ❐ 250 N to 2000 N ❐ Typical output voltage:
❐ 4 tension ranges 20 mV at full load
❐ Resistive bridge ❐ 52 mm ball bearing diam.

FM01 Foot mounted load cell ❐ 100 to 5000 N ❐ Typical output voltage:
❐ 6 tension ranges 5 VDC at full load 
❐ Resistive bridge ❐ Incorporated amplifier

FM02 Foot mounted load cell ❐ 5000 N to 10000 N ❐ Typical output voltage :
❐ 2 tension ranges 5 VDC at full load
❐ Resistive bridge ❐ Incorporated amplifier

MCS605-E Rotary ❐ ±100° ❐ Typical output voltage:
❐ Resistive conception ± 3.75 VDC for

± 15 VDC power supply
and ±30°

MCS705-E Rotary ❐ ± 100° ❐ Typical output voltage:
❐ Optical conception ± 3.75 VDC for

± 15 VDC power supply
and ±30°

SCUA-030 Linear ❐ 0 to 1 m ❐ Typical output voltage:
❐ Ultrasonic measure 0-10 VDC for 0 - 1m

SCUA-040 Linear ❐ 0 to 3 m ❐ Typical output :
❐ Two distance ranges 0-10 VDC for
❐ Ultrasonic measure nominal distance

MCS905-E Linear ❐ 50 mm stroke ❐ 5-30 VDC power supply
❐ Resistive conception Self-aligning bearing

2k resistor
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END SHAFT LOAD CELLS are normally used in new machines designed with the
possibility to place the load cell directly on the sensing roll. The end shaft version
offers the advantage of being able to easily place the load cell in any tension resultant 
direction. The ES model exists in two versions differenciated with the diameter of ball
bearing which has to be placed in. 

SENSOR
ACCESSORIES

End shaft load cell type ES

END SHAFT TYPE ES01-...and ES02-...

All end shaft load cells are based on the Wheatstone bridge principle. They have no built in amplifier. They are
delivering a signal which is proportionnal to the voltage supply and tension applied. It is important to respect the
measurement direction referenced on the load cell body (normally an arrow indicates the sensitive direction).

ES..-... LOAD CELL FEATURES

ELECTRICAL CONNECTIONS ES01-... and ES02-…

IMPO R TA N T :
ES 01 - 40 C requires a ball bearing with external

diameter 40 mm
ES 0 2 - 5 2 C requires a ball bearing with external

diameter 52 mm

Ball bearing must be self aligning type to allow web
tension measurement only (no other external constraints).

AVAILABLE MODELS / CAPACITY

ES01-40C    and ES02-52C
Power supply 10 to 15 VDC / 40 mA (±5 VDC in Warner control)
Sensitivity 2 mV / V supply at nominal load

1 mV / V supply for 50 and 150 N models
Rating 50-150-250-500-1000-2000 Newton
Connections 5 m shielded cable supplied
Mechanical overload Max 150 % in any direction
Dimensions See mounting instructions ref. MC481 and MC482
Mounting See recommendations on page 11

Nominal 50 N 150 N 250 N 500 N 1000 N 2000 N

ES01-... -50-40C -150-40C -250-40C -500-40C -1000-40C -2000-40C
ES02-... - - -250-52C -500-52C -1000-52C -2000-52C

Red +15 VDC

Green Signal -

Yellow Signal +

Blue -5 V supply

ShieldCable supplied
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The foot mounted load cell is the ideal solution for machine retrofiting or for heavy ten-
sion measurement. The foot mounted model has to be installed with a pillow block type
ball bearing supporting the sensing shaft. 
FM01-.... and FM02-.... are only differenciated by the physical dimensions.

SENSOR
ACCESSORIES

Sensors / Ac c e s s o r i e s

FOOT MOUNTED TYPE FM01-…. and FM02-….

Specifications (all FM SERIES)

Foot mounted load cells are available in two versions:

With incorporated amplifier. FM . . - . . . . AC Without amplifier. FM . . - . . . . C

AC = amplifier and connector on the load cell body. C   = connector on load cell body.

ELECTRICAL CONNECTIONS FM….-AC ELECTRICAL CONNECTIONS FM…..C

SETTING (FOR FM…..AC only)

Load cell is factory scaled for:
- No load – 0V output.
- Nominal load – 5V output.

The load cell does need to be rescaled for normal use in
closed loop. However, a  rescaling after installation is
possible by using potentiometer and LED indicators.

AVAILABLE MODELS / CAPACITY

Nominal 100 N 250 N 500 N 1000 N 2500 N 5000 N 10000 N

FM01..- -100-AC -250-AC -500-AC -1000-AC -2500-AC -5000-AC
FM01..- -100-C -250-C -500-C -1000-C -2500-C -5000-C
FM02..- -5000-AC -10000-AC
FM02..- -5000-C -10000-C

Green LED D-Sub connector

Zero setting
Green LED ON above 0 VDC

Gain setting
Green LED ON below 5 VDC

Red +15 VDC

White 0V

Yellow Signal

Blue -15 VDCCable supplied

Red +5 VDC

White Signal -

Yellow Signal +

Blue -5 VDCCable supplied

FM……..-AC FM……..-C
Power supply ±12 to ±15VDC ± 5 VDC or +10 VDC
Sensitivity 0-5 VDC, nominal load 10 mV, nominal load
Rating 100 – 250 – 500 – 1000 – 2500 – 5000 – 10000 Newton
Connections Cable supplied, see below
Permitted overload
- Compression 150 %
- Extension 120 %
Radial permitted force 50%
Dimensions See mounting instructions ref. MC480
Mounting See recommendations on page 11
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POSITION SENSOR
A position sensor is used in 2 possible ways:
❒ To detect dancer moving in the closed loop installation working on dancer principle.
❒ To sense the diameter of the roll to operate open loop control or make PID

compensation in closed loop installation.

SENSOR
ACCESSORIES

R o ta ry sensors

ROTARY SENSOR

ELECTRICAL CONNECTIONS

White +15 V

Green Signal

Brown -15 V

Shield

Cable delivered in mounting Kit option (see page xx).

MCS605-E MCS705-E
Power supply 10 to 30 VDC / 30 mA 10 to 30 VDC / 30 mA

(or ± 5 to 15 VDC) (or ± 5 to 15 VDC)
Max detection angle 200° or ± 100° 200° or ± 100°
Sensitivity 2,5 mV / V / °
Option :
Mounting kit See page 48 See page 48

TB Brake

Sensor

Working in closed loop with the arm dancer principle is
very popular especially in the printing market where a
good flexibility of the system is required to absorb the
eventual “tension peaks”. The rotary sensor is necessary to
read the dancing roll movement.

MCS 605-E and MCS 705-E are ideal for easy mounting.
They are encapsulated in rugged metal housing preventing
m e chanical shocks. Furthermore they are provided with
built in switch in order to change the signal output
p o l a r i t y.

Optional mounting kits facilitating quick and easy fitting on
the machine are available. Each kit is composed with
brakets, cable, coupling and screws (see page 48 ) .
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In the tension control market ultrasonic sensors have two primary uses:
❒ For roll diameter reading when the system operates in open loop.
❒ For loop position reading when the system operates in closed loop with dancer arm

principle.

SENSOR
ACCESSORIES

Ultrasonic sensors & linear sensors

ULTRASONIC SENSORS TYPE SCUA….

LINEAR RESISTIVE POTENTIOMETER

ELECTRICAL CONNECTIONS

White +15 V

Green Signal

Brown -15 V

Shield

Cable with connector for SCUA-030
Cable attached for SCUA-040/080.

Recommended sonic position
to guarantee a  good reading
reliability on the core.

Fine dancer position

MCS905-E
Power supply 5 to 30 VDC
Resistor value 2 K
Electrical stroke 50 mm
Fixation 2 self aligning bearing
Cable 0,5 m attached
- Red and Black Voltage supply, not polarised
- Yellow Wipper (output signal)

SCUA-030 SCUA-040/080
Power supply 18 to 30 VDC/45 mA 18 to 30 VDC/70 mA
Analogue output 0-10 VDC/ 0 – 1m 0-10 VDC/0-2-3 m.
Digital output Adj. from 0,15 to 1 m Adj. from 0,2 to 2,3 m.
Min measure distance 0,15 m 0,2 m
Max measure distance 1 m 2m / 3 m
Housing Cylindric M18 “Cube”
Accessory 1, 5 m cable delivered Mounting bracket

3 m cable attached 
Option 6 m cable 

reference : SCUA-032
Dimensions See mounting See mounting

instructions ref. MC485 instructions ref. MC486
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All material not entering in the main open or closed loop function is listed in the
ACCESSORY chapter. This concerns mainly power supply, cable, programming tool,
display, amplifier ….

SENSOR
ACCESSORIES

MCS2000 line - Ac c e s s o r i e s

MCS2000 LINE – ACCESSORIES

DESIGNATION MAIN CHARACTERISTICS

MCS2000-PRG Hand programmer for MCS2000-ECA. 2 x 16 characters display.
Powered from MCS2000-ECA.
Connectable and disconnectable during operation.
Cable supplied.

MCS2000-CRD Memory card for MCS2000-line. Compatible ECA, CTDA, CTLC.
2 full programmes capacity.
Easy load and downloading to control unit.
Automatic downloading to control unit.
Dimensions : 40 mm x 15 mm.

MCS2000-IS Load cells amplifier and Sonic Power supply: 24 VDC ± 10%, 300 mA
sensor interface. Input load cells: 2 inputs - from 2m mV to 10 V / 5 K
Use as load cells amplifier and adder Input sonic: 1 input – delta voltage min 2 V
when two load cells are connected. Other inputs: 0-10 VDC / 10 K
Can accept any load cell signal Signal output: 2 ouputs – 0-10 VDC
comprised between 20 mV and 10 V. Power output: ± 5 or 15 VDC to power load cells
Usable as sonic interface for low cost +24 VDC to power sonic.
open loop tension control.

MCS2000-DP Pannel mounted programmer + display 2 x 16 characters lines display.
for MCS 2 0 0 0 - ECA . Powered from the MCS2000-ECA.
(Same characteristics as
MCS2000-PRG but designed
for panel mounting).

MCS200-PS 24 VDC power supply unit. Power supply: 100 –250 VAC autoranging
Output: 24 VDC ± 5%, 3,1 Amps

MCS2000-PLC List of codes available on request. RS232 communication for MCS2000 line.

MCS2000-WIN 3 diskettes or E-mail transmittable. Compatible Window 95 - 98.
To programme MCS2000 control line.
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MCS2000 product line supports RS232 communication. Every unit of the line can be
connected to a PLC in terminal mode or / and programmed with PC.
Using terminal mode requires various codes to transmit to the unit. Using the PC to
programme the unit requires installation of Warner Electric software (windows
compatible). Both options are available.

SENSOR
ACCESSORIES

R o ta ry sensors - Ac c e s s o r i e s

MCS605-E - ACCESSORIES

The MCS202-Exx is designed to work with dancer arm principle. Usually the sensor is a rotary type.

Warner sensor MCS605-E and MCS705-E can be delivered with complete mounting kit. 

Mounting kit comprises of CABLE, COUPLING, BRAKETS and all necessary SCREWS. Various KITS are differenciated
with various length of cable and cable with or without connector at control end side.

MCS2000 line requires free leads (MCS2000 control line is provided with terminal block).

MCS202-Exx requires a connector (MCS202-Exx is provided with the connector).

DIMENSIONS - MOUNTING

Cable length One / Two connectors Compatible
MCS-KIT1 3 m 2 MCS202-Exx
MCS-KIT2 3 m 1 MCS2000
MCS-KIT3 4,5 m 2 MCS202-Exx
MCS-KIT4 4,5 m 1 MCS2000
MCS-KIT7 6 m 2 MCS202-Exx
MCS-KIT8 8 m 1 MCS2000
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The WARNER - WICHITA experience enables us to offer a tension guide as shown
below. For any special material not included in the chart below, please consult
WARNER - WICHITA.

Tension selec t i o n

PAPER WEIGHT

F = f x width [cm]

FOIL

F = f x width [cm]

WIRE

MATERIAL DENSITY kg/m3

Paper 920
Paper board 1420
Alu foil 2720
Alu wire 2750
Cu wire 8550
PVC 400-1050
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WARNER – WICHITA are developing the motorised solution specifically dedicated
to the TENSION CONTROL market. What a brake can do, the motor can do it too.
Yes, but at which price for the customer? Our challenge is to offer a motorised
solution at the right market price.

What’s new ?

WHICH TECHNOLOGY ? WHICH FEATURES ?

Our experience in frequency converter and the clear mar-
ket trend in term of motorised system lead us toward the
AC solution. The DC motor performances are available
today with the assembly AC motor + AC flux vector
control drive.

❐ All that is necessary to guarantee an accurate tension
control in large roll diameter unwinding and rewinding
o p e r a t i o n s .

❐ The full power regeneration in the line.
❐ The complete machine PID auto-tune.

DYNAMIC CONTROL SYSTEM

DTS the DYNAMIC TENSION SYSTEM - the perfect stability
DTS the end of fastidious closed loop setting
For more information, please contact WARNER / WICHITA.



51

What’s new ?

Out power stage ❐ AC motor and servo brushless compatible
❐ Auto-tune motor
❐ Full torque at zero speed

Power in + regen

Control board

❐ Triphased power supply
❐ Full power regeneration

❐ Auto tune machine
❐ Automatic PID adaptation
❐ Open + Closed loop function
❐ Inertia compensation
❐ Compatible with any sensor (dancer, load cell, …)
❐ Controlled or automatic taper function
❐ Motor encoder feedback
❐ Calculator (diameter, rotation speed,…)
❐ RS232/485 communication
❐ Window software interface
❐ Various input / output information
❐ Auto-splice capability



When connected to an MCS2000, a low cost HAX servo drive does not require
setting. Only the correct power / torque selection is important.
200% peak capability enables the drive to provide the necessary torque
requested in case of an emergency stop. 

What’s new ?

DRIVE AVAILABILITY AND MAIN CHARACTERISTICS

SERVO MOTOR IN TENSION CONTROL APPLICATION

Electrical specifications 5.7/11-2 12/16-2 4/8-3 8.5/14-3 17/35-3 Units

Supply voltage 187-254 VAC Mono 330-465 VAC Tri VAC
24 VDC-600 mA 34 VDC – 600 mA

Nominal power 2.2 4.5 2.6 5.6 11.2 kW
Nominal output current, S1 factor 5.7 12 4 8.5 17 Arms
Peak current (50% duty or 5 minutes) 11 16.5 8 14 35 Arms
Max braking current 100% of nominal
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Up to power of 8 kW the motorised tension control can be built with a servo motor
system. The simple servo drive is considered as a “black box” and the entire loop is
managed by the MCS2000. The MCS2000 control is, in this case, the same unit
used with our braking system. The servo drive is set in torque mode.

What’s new ?

Motor ❐ Encoder feedback

Servo drive

Control

❐ Servo brushless motor drive
❐ Full torque at zero speed
❐ Triphased power supply
❐ Regen on resistor

❐ Automatic PID adaptation
❐ Open + Closed loop function
❐ Inertia compensation
❐ Compatible with any sensor (dancer, load cell, …)
❐ Controlled taper function
❐ RS232/485 communication
❐ Window software interface
❐ Various input / output information
❐ Auto-splice capability
❐ Memory card

MO Series

HAX Series

MCS2000
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Unwider stand Nip roll Rewind stand

Which type of machine is it ?
♦ Printer, Slitter, Sheeter, Coater, Laminator, …or other ?
Which machine part concerned
Which web material is it ?
Max / min tension (if known)

Characteristics of the material
♦ Paper weight Gr / m2

♦ Plastic film thickness mm
♦ Wire diameter, matter mm
♦ Other (short description)

Characteristics machine
♦ Auto flying splice Yes / No
♦ Zero speed splice Yes / No
♦ Max linear speed M / min
♦ Min linear speed M / min
♦ Max acceleration time M / min / sec
♦ Normal deceleration time M / min / sec
♦ Emergency stop time M / min / sec
♦ Taper tension requested + or - %

Roll characteristics
♦ Weight Kg
♦ Max diameter mm
♦ Min diameter mm
♦ Max width mm
♦ Min width mm

General information
♦ Is it a new project or a retrofit ?
♦ Loosing tension permitted in Yes / No

emergency stop case 
♦ If machine working in cycle, Time in sec.

what’s the cycle rate ?
Speed in m/min

♦ Is the brake or motor direct Roll/ brake
on shaft or gear mounted ? (rpm)

♦ Which brake or Air brake
motor technology ? Electromagnetic brake

Motor
♦ Which control configuration ? Open loop /

Closed loop

To enable us to assist you in selecting the best product type and specification to
ensure reliable and accurate tension control, please submit this APPLICATION
FORM.

D a ta application Form

Please complete this form as much as possible. Please also include any other information of interest.

Company name:

Adresse:

City: Country:

Contact name: Phone / fax:

Speed

Time

Max speed
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