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TCD 600 DIAMETER TENSION CONTROLLER
The central component of a tension control system.

Ultrasonic Sensor  (912127)

Proximity Switch  (912068)

How the TCD 600 works.

• Maintains constant tension by varying brake or clutch torque
proportional to the change in product roll diameter. The setpoint is
adjusted for the maximum torque needed at full roll diameter, the
TCD600 applies a correction based on its diameter calculation 
and proportionately increases clutch torque as a wound roll builds
up or decreases brake torque as an unwind roll becomes smaller.

Applications

• The TCD 600 determines roll diameter with one of three methods:

1. An ultrasonic sensor measures the distance to the surface of 
the product roll. A short distance indicates a full roll and a 
longer measurement indicates a smaller roll.

Proximity Sensor application

Proximity Sensor with an Optical
Encoder application

Optical Encoder  (912140)
Mounting Bracket (912141)
(Optical Encoder Bracket 
ordered separately)

Typical System

Ultrasonic Sensor application

Output to pneumatic clutches and brakes is through an electro
pneumatic  converter (see pages 305-307). Output to electric
clutches and brakes is through an external power supply. Output
to a variable speed motor is through the motor control.

Power Supply: 10-30VDC
Output: Open Collector
Target: Ferrous Iron
Sensing Distance: <.394 in. [10 mm]
Target Size: 1-1/2 x 1-1/2 x .04 in. [40,0 x 40,0 x 1,0 mm]
Cable Length: 80 in. [2 m]

Power Supply: 20-30VDC  Reverse Polarity Protected
Input Current: 50mA
Operational Range: Adjustable 4” To 40” [100 TO 1000 mm]

Power Voltage: 
5-28VDC

Current Draw:
80mA No Output Load

Output Signal:
Open Collector, NPN

Frequency Response:
20KHz Maximum
(12” cercumference 
wheel provided)

Cable Length:
120 in. [3 m]

309
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RSD DANCER CONTROL SYSTEMS
Advanced Technology for Simple Installation, Precise Control, and No Scheduled Maintenance

The dancer arm stores web material in a 
loop, and maintains constant downstream 
tension by increasing or decreasing the 
amount of material in the loop whenever the 
upstream web tension varies.  The dancer 
arm performs best when it is kept in its mid-
range position, where it is always capable of 
increasing or decreasing the volume of web 
storage, when reacting to tension changes.

The RSD system works to maintain con-
stant tension and keep the dancer arm in 
the center of its travel range. If the dancer 
arm position changes, Nexen’s DPS Dancer 
Position Sensor, senses the movement and 
sends a signal to the RSD controller, which 
provides a corrective signal to the clutch, 
brake, or drive to increase or decrease web 
storage and reposition the arm. 

Nexen’s closed Loop dancer control sys-
tems feature the RSD Series of Dancer 
Controls for consistent web tension that 
automatically adjusts for changes in roll size 
and inertia. The four controls in this series 
are RSD100, RSD100P, RSD200, and 
RSD200P.  The last product in this group is
a complete unwind dancer control package 
for use with pneumatic brakes, the RSD250.

9902354

Conforms to ANSI/UL STD60950 
Certified to CAN/CSA=C.22.2 No.60950 
+24 VDC, 500 mA max

Dancer Control System

The Dancer Controller System is CE compliant when used with the following components: 
RSD100 or RSD100P, RSD200 or RSD200P, EN50. DPS. and Nexen’s power supply.

Model Product
Number

Digital Dancer Controller    RSD100     964520

Digital Dancer Controller    RSD100P  964522

Digital Dancer Controller    RSD200     964531

Mobus RTU                        RSD200     964533

Mobus RTU                        RSD200P  964536

Digital Dancer Controller    RSD200P  964535

Power Supply                                       964509

Communications Software RSD100     964521

Communications Software  RSD200     964527

Dancer Position Sensors DPS30A 964517
DPS60A    964518

Roll Diameter Sensor (See page 309)     912127
Electro-Pneumatic EN50-85 964231
Transducer (See page 304) EN50-85V  964232
Filter  (See page 304) 912142

Specifications RSD100, 100P & 200, 200P, Dancer Controllers 

POWER SUPPLY                                       +24 VDC at 500 mA

ISOLATED POWER SUPPLY                     15-24 VDC at 150 mA

OPERATING AMBIENT TEMPERATURE     0°C to +60°C [32°F to +140°F]

INPUTS Digital                          12-24 VDC at 24 mA Maximum

Analog                         0-12 VDC at 1 mA Maximum

Control (Analog)          0-10 VDC or 4-20 mA
OUTPUTS Position Sensor 

Excitation Voltage +12 VDC at 100 mA

ENCLOSURE                                              Nylon with o-ring seal

CABLE                                                         20 AWG conductors, 2m [78in] long

All of the controllers are designed to work 
with the Nexen DPS30 or 60 Hall Effect
Sensor to sense dancer arm travel through 
either 30 or 60 degrees of arm movement. 

The controllers can also provide either a 
4 – 20 mA or 0-10 VDC control output signal 
for use with clutches, brakes, or drives.  

Each controller is capable of communicat-
ing via RS232 that allows commands to be 
sent and status/data to be received via 
computer or programmable logic controller.  

Each controller is packaged in a sealed 
enclosure, operates over a 0 - 60°C [32 -
140°F] temperature range, and is CE and 
ETL approved.

Communications Software 
Set up and calibration of the controllers is 
performed with the Nexen Communications 
Software installed on a computer.  This 
Software is Windows 98‚ and later compati-
ble and can be downloaded from Nexen’s 
website. The software guides you through

the simple set up steps and even features a 
diagnostic screen to display, both graph-
ically and digitally, the real time effects of
any tuning adjustments. 

Once the controller is up and running there 
should be no need to ever redo the set up. 
Set it and forget it. 

All setup and tuning parameters can be 
saved to a file and reused to setup an 
identical machine in the future.

RSD Common Features
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RSD100, 100P, 200 & 200P DANCER CONTROLS 
Minimizes dancer arm movement and maintains running position.

RSD100 Specific Features
The RSD100 features automatic control
gain adjustment based upon roll diameter 
change. As the roll diameter changes, the 
RSD100 can modify its control gains
automatically, by observing changes in the 
output control signal level, or more 
accurately by using a roll diameter sensor.  

The roll diameter sensor is an ultra sonic 
ranging sensor that senses the distance 
from the sensor to the surface of the 
unwind or wind up roll. 

The RSD100 uses a PID control algorithm, 
which is tuned with the Nexen 
Communications Kit.

RSD100P Specific Features
The RSD100P is an RSD100 equipped with 
a pressure sensor to sense the air pressure 
in the dancer arm’s loading cylinder.  This 
pressure signal provides the RSD100P with

the ability to adjust control gains automati-
cally as the web tension is changed.  This 
controller is recommended over the RSD100 
if web tension is changed more than +/- 20%.

RSD200 Specific Features
The RSD200 features automatic gain adjust-
ment based on changes in roll diameter and 
inertia.  Internally, the RSD200 utilizes a non-
linear adaptive algorithm that models an ideal 
unwind or wind torque control application.  

Adjusting tuning parameters allows the 
RSD200 to adjust that model to fit the 
actual application.  The end result is high 
performance control without the need for the 
additional feedback sensors common to 
many drive systems. 

Simplicity is another feature of the 
RSD200.  The basic system only requires a 
dancer arm position sensor and a machine 
start/stop signal to deliver high performance. 

The adaptive algorithm also provides for 
Smart Splicing, which allows the RSD200 
to accommodate different size rolls during 
splicing without readjusting settings.  

The Super Crawl feature of the RSD200 gives 
it the ability to maintain stable performance 
with small roll diameters and slow web speeds.

RSD200P Specific Features
The RSD200P is an RSD200 equipped 
with a pressure sensor to sense the air
pressure in the dancer arm’s loading cylinder. 
This pressure signal provides the RSD200P 
with the ability to adjust control gains auto-
matically as the web tension is changed. 
This controller is recommended over the 
RSD200 if web tension is changed more 
than +/- 50%.

See next page for RSD250 
Unwind Dancer Package Features 
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RSD100, 100P & RSD200, 200P Approximate Dimensions Features
• Control outputs of 4-20 mA and 0-10 V 
• 12 VDC reference output for Dancer Arm 

Position Sensor
• Inertia compensation
• Accommodates Flying Splice Applications 
• Operating temperature of 0°-60°C  [32°- 140°F] 
• PID control algorithm
• Setup parameters adjusted via computer interface 

- No potentiometers to adjust
• RSD control status available via RS232 communications 
• Designed for mounting anywhere on a machine
• Drip proof and dust tight enclosure
• No risk of hazardous voltages with 24 VDC operation 
• ETL & CE certified

Nexen’s +24 VDC power supply is compatible with the RSD100, 
RSD100P, RSD200 and RSD200P Dancer Control Systems
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POWER SUPPLY
P/N: 964509

DANCER CONTROL SYSTEM POWER SUPPLY

Specifications
Input           100-240VAC, 50/60Hz

Output       24VDC 0.6A
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RSD250 UNWIND DANCER PACKAGE
Includes all the essential components for state-of-the-art dancer arm control.

Nexen's RSD250 Unwind Dancer Package 
includes all the essential components for 
state-of-the-art dancer arm control. Pre-
configured for unwind applications using a 
pneumatic brake, this closed loop dancer 
control system features the RSD250 dancer 
position controller, which automatically 
adapts to changes in roll size and inertia. 

The RSD250 is a modified version of the 
RSD200. The Communications Kit is not 
needed for normal operations because 
calibration and tuning is accomplished with 
two potentiometers located on the PC

board.  For more demanding applications 
the Communications Kit can be used to 
configure calibration and tuning parameters 
for more exacting control.  

Each RSD250 Package includes an 
RSD250 dancer controller, DPS60 dancer 
arm position sensor, EN50 pressure con-
verter, air supply filter, air line tubing with 
fittings, and electrical cables with quick 
connect fittings. This complete package, 
ideal for paper, film, foil, textiles, rubber, 
and wire applications, combines high 
performance with easy installation.

Unwind Dancer Package 

RSD250 Preconfigured System Simplifies 
Setup and Installation

The RSD250 Package comes preconfig-
ured for unwind pneumatic brake applica-
tions, with essential setup parameters set. 
Installers simply calibrate the dancer arm 
range and select the start/stopped signal 
used on the machine. Tuning is also simple 
with only two potentiometer adjustments. 
Once tuned and calibrated, it automatically 
compensates for tension disturbances.

Adaptive Gain Ensures Optimal Tension Control

The RSD250 Package features state-of-
the-art technology that actually takes into 
account the changes in both roll diameter 
and inertia, compensating for these issues 
before tension disturbances occur. This 
keeps the dancer arm stable while main-
taining constant web tension.

Smart Splicing 
Reduces Roll Waste

The RSD250 quickly 
adapts to new rolls 
without causing 
tension disturbances, 
regardless of 
differences in roll size
or speed.

All-Inclusive Package 
Integrates Individual 
Components

The RSD250 Package is designed 
to take care of itself, requiring only 
dancer arm feedback and a machine
start/stop signal to expertly adapt to any 
tension situation. Electrical connections 
between each component of the RSD250 
system are prewired; pneumatic 

Connections feature tool-less quick 
connect fittings, so making connections is 
fast and easy with little chance of error. 

Brake

Air Supply

DPS Dancer 
Position Sensor

Dancer 
Arm

360-1050 kPa 
[90-150 psig]

Filter

Included:
RSD250 
Controller
Power Supply

Digital 
Inputs

120 or 
240 VAC

Customer 
Supplied 

Items

Electro-
Pneumatic 
Transducer

RSD250 Specifications
Power Supply                                   100 – 240 VAC, 12 VA, 50/60 Hz

Ambient Operating        RSD250      0°C – 60°C [32°F – 140°F]
Temperature Air Filter       4°C – 50°C [40°F – 120°F]

Air Supply 630 – 1050 kPa [90 – 150 psig]

EN50 & Digital 6,0 m [236 in] long
Inputs Cable

DPS60 Cable                                   4,5 m [180 in] long

Air Line Tubing                                 6,1 m [240 in] long

Product Numbers

RSD250 Unwind Dancer Package 964260

RSD 200 Communications Software (Optional) 964527

(Download from Nexen’s website)

Additional Features/Benefits
• Simple setup and use 
• Adaptive gain control
• Drive-like performance without the cost 
• Inertia and diameter based gain compensation
• Super crawl: handles very small rolls and low speeds 
• Minimal sensor feedback needed

•  Automatically compensates for roll-diameter changes, 
egg-shaped rolls, and other tension disturbances

•  Low integration and startup costs
• Only two potentiometer adjustments for tuning 
• Connectors provided on external components 
• All-in-one filter included
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DPS30A - 964517                                 DPS60A - 964518
POWER SUPPLY                               24 VDC, ± 6 VDC                                       24 VDC, ± 6 VDC
OUTPUT VOLTAGE                            0-10 VDC @ Max angular rotation                0-10 VDC @ Max angular rotation
REVERSE POLARITY PROECTION         -30 VDC Max                                             -30 VDC Max
TEMPERATURE                                -40°C to +80°C [-40°F to +176°F]               40°C to +80°C [-40°F to +176°F]
ENCLOSURE                                    IP65                                                        IP65
ACCURACY                                      ± 1º                                                        ± 1º
ANGULAR ROTATION                         ± 15°Maximum                                         ± 30° Maximum

DPS30A AND DPS60A DANCER POSITION SENSOR
Nexen’s dancer position sensors are designed to accurately measure the rotational 
movement of a dancer arm.  This family of sensors uses Hall Effect technology for 
infinite resolution, low drag, and no mechanical wear. The DPS30A and DPS60A offer 
non-contact operation without the use of potentiometers or gearing. This means smooth 
operation (low drag), no maintenance, and high accuracy. Its small size makes the DPS 
easy to install and incorporate into existing systems.

DPS Approximate Dimensions

Sensor Specifications

RSD250 Enclosure                                                                               Air Filter EN50 Electro-Pneumatic Transducer

RSD250 Unwind Dancer Package Approximate Dimensions

EN50 Specifications See page 305

Filter Specifications 
Filters:   3 Micron Internal Prefilter and

.1” Micron Outer Coalescing Filter
Temperature Range: 40° F (4° C) to 

120° F (50° C)
Maximum Pressure: 150 PSIG (10 BAR) 
Flow: 34 SCFM • 80 PSIG Differential

18 SCFM • 20 PSIG Differential

SYSTEM TYPE
COMPONENT                         RSD100              RSD100P               RSD200               RSD200P              RSD250
Dancer Position Sensor                  N N N N I
Roll Diameter Sensor                      O O NN                         NN                        NN
EN50 Transducer                           O O O O I
Air Filter                                         O O O O I
Air Loaded Dancer Arm                 NN                         N                          NN                          N                         NN
Power Supply                                 O O O O I
Communications Kit N N N N O

Explanation: 
N = Needed Component,  NN = Not Needed ,  I = Included.,  O = Optional Component; the EN50 and the Filter needed to 
clean it’s air supply are only needed when the RSD system is to be used to control a pneumatic device. The Power supply is 
only needed when there is not a 24VDC supply available on the machine. The Ultrasonic roll Diameter Sensor is needed for 
more accurate diameter feedback on the RSD100 and RSD100P controllers.  

RSD100, 100P, 200, 200P & RSD250 Product Compatibility
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Model                                TA 100 - 110 VAC,  Enclosed                                      Product Number     964400
Model                                TA 100A - 24 VDC,  Enclosed                                      Product Number     964411
Model                                TA 110 - 110 VAC,  Chassis                                        Product Number     964401
Model                                TA 110A - 24 VDC,  Chassis                                        Product Number     964412

Input power                      24 VDC or 110 VAC, 50/60 Hz, 1 Phase, Prewired 8 ft. [2.4 m] power cord for 110 VAC (fused)
UL and ULC Listed           Enclosed models only
Sensor compatibility      Any Nexen MB or SW sensors
Outputs                             0—10 VDC,  4—20 mA
Operating temperature  50°F to 120°F (10°C to 50°C)
Operating humidity         10% to 90% relative non-condensing
Storage temperature      -30°F to 150°F (-35°C to 65°C)
Storage humidity             10% to 90% relative non-condensing

TA 100/TA 100A 
and TA 110/TA 110A 
Tension Amplifiers 

These Tension Amplifiers both 
interface with LVDT tension 
sensor or strain gauge sensors 
to measure tension in a 
continuous web strip or strand 
of material during converting or 
printing. The material can be 
paper, film, foil, rubber, wire, metal 
strip, non-wovens or textiles used 
in continuous process.

These amplifiers are ideal when 
you need low cost, accurate 
tension measurement of a web 
process interfaced with machine 
controls. Applications include 
input for data loggers, process 
controllers. Host computers or 
other applications that require a 
precise tension interface.

Precision input from 
either LVDT or strain 
gauge sensors.

Use either the TA 100 or TA 110 
amplifier with any Nexen MB or 
SW sensors.

They provide an excitation 
signal to the sensors and then 
separately amplify the return 
signals from each sensor. The 
signals from both sensors are 
then added to provide the 0-10 
VDC or 4-20mA proportional 
tension output.

Choose chassis-mount 
model for concealed 
OEM installations.

The chassis-mount style of the
TA 110 makes it ideal for 
installations in cabinets or 
enclosures.

Choose fully enclosed 
model for easy retrofit.

The TA 100 comes complete 
with a NEMA-12 enclosure, 
making is a good choice when 
adding on to an existing tension 
control drive or other retrofit 
installation.

Specifications

Features and benefits

• Low cost signal conditioning 
for LVDT or strain gauge tension 
sensors—easy to cost justify

• Wide tension range—
flexible installation

• Chassis or enclosed versions 
—for easy, flexible installation

• Ideal for use with PLC’s 
motor controllers or data 
logging systems where local 
readout is not required—
saves cost

•  Both 0-10 VDC and 4-20 mA
outputs—easy to interface

• NEMA-12 enclosure 
(TA 100 & TA 100A)

•  Pre-wired 8 ft. [2.4 m] Power cord 
included with TA100

• UL and ULC Listed,

Enclosed models only

TA 100/TA 110 TENSION AMPLIFIERS 
Superior signal conditioning for web tension sensors.
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TA 100/TA 110 TENSION AMPLIFIERS 
Superior signal conditioning for web tension sensors.

Dimensions TA 100/TA 100A

Dimensions TA 110/TA 110A
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Signal Conditioner–SC100
Nexen’s SC100 signal conditioner provides excitation and signal 
processing to amplify low voltage sensor signals.  Signals are 
amplified to industry standard voltage/current levels and outputs 
are suitable for use with indicators, PLCs, PCs, and web controls.

The SC line offers two sensor channels and supports two different 
sensor families: differential signal sensors and single-ended signal 
sensors.  Differential sensors such as strain gauge load cells are 
used to measure force or tension.  Single-ended sensors such as 
LVDT load cells and web guide sensors are used to measure force, 
tension or we edge position.  Operators can optimize signal condi-
tioner outputs using either the summation of both sensor channels 
or each channel individually.

SIGNAL CONDITIONER – SC100 
Use with indicators, PLCs, PCs, or web controls

Specifications
Model                                                    SC100
Product Number                                   964420
Power Supply                                       +24 VDC at 500mA
Isolated Power Supply (Optional)     +24 VDC at 500mA
Analog Inputs Individual: 0-1 V Max

Summed: 0-500 mV Max
Operating Ambient Temperature      0º C [32º F] to 60º C [140º F] 
Outputs Control (Analog) 0-10 VDC

Control (Analog) 4-20 mA
Sensor Excitation Voltage ±5 to ±15 V Adjustable

Enclosure                                              Polycarbonate, UL94
Din Rail                                             35 mm

LISTED

®

C US
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Specifications
Product Number                         912675

Digital Display                            0000 to 1999 (pounds or kilograms)

Decimal Point Used in ranges up to 100 (lb/Kg).  
Not used in higher ranges

Analog Output 0-10 VDC (5mA) proportional 
from 0 to full scale tension

Ambient Temperatures                32 to 122ºF (0 to 50ºC)

Power Supply                            100, 110, 200, 220 VAC, 50/60 Hz

Weight                                     3.5 lb (1.6 Kg)

TM 210 TENSION METER
TM 210 Tension Meter

The Nexen TM 210 Tension Meter 
is ideal for precise, accurate 
measurement, with digital read-
out of a tension within a web.

The digital readout can be field 
adjusted for a maximum reading 
anywhere from 9 to 1999 
pounds or kilograms. The read-
out is displayed as a four digit 
number with a decimal point for 
all ranges up to 100 lb/Kg. 
Beyond the 100 lb/Kg range, the 
decimal is deleted as irrelevant.

The TM 210 also provides a 0 -
10VDC analog output signal 
that is proportional across the 
full scale tension range. 
Choose a filtered or unfiltered 
output signal.

The TM 210 is useful as a 
tension readout-only device to 
measure mid-process tension. 
Its 0 to 10VDC analog output is 
ideal as a proportional tension 
data signal to process con-
trollers, data loggers and 
sophisticated variable speed 
motor controls. 

Features

•  Use one or two LVDT type 
Tension Sensors

•  Digital readout 
•  Panel mount
•  Selectable readout of Sensor 

#1, Sensor #2 or total web 
tension

•  0 to 10VDC filtered or 
unfiltered control output, 
proportional from zero to 
full scale

•  Calibrate digital scale to read 
out maximum reading any-
where in the 9-1999 range

•  Front panel access to 
calibration controls

How the system works

Use the TM 210 with a pair 
of MB Tension Sensors to 
precisely measure web ten-
sions.  Use one of the sensors 
for narrow webs, single strands 
of wire, or any other narrow 
material where tension will not 
vary from one side to another.

The TM 210 provides an excita-
tion signal to the MB Tension 
Sensors and separately 

amplifies the return signals 
from each sensor.  The signals 
from both sensors are then 
added to provide the 0 to 
10VDC control output.

Use the selector switch on the 
front panel to display the 
tension measurement from 
either sensor or the sum of 
both sensors.

Dimensions

INCHES 
(MM)
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