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A Constant Pioneer in the Field of Measurement

Since its establishment, Tokyo Measuring Instruments Laboratory Co., Ltd. has consistently
contributed to society as a comprehensive provider of strain measurement solutions. Centered
on strain gauges, our development and provision of measuring instruments and software reflect
our enduring commitment to innovation and excellence. Over the years, we have cultivated rich
creativity and amassed sophisticated technological capabilities through dedicated research and
development.

In 1956, the company achieved a global first by successfully developing a polyester strain gauge.
This breakthrough significantly enhanced moisture resistance compared to conventional paper
gauges, thereby expanding the practical applications of strain measurement. Leveraging the
advanced technologies cultivated through strain gauge development, we have subsequently
introduced a wide array of related products, including transducers, measuring instruments, and
software, further advancing the field of strain measurement.

In an era marked by increasing diversity and a growing emphasis on harmony with the global
environment, manufacturing that supports sustainable societies has emerged as a central theme.
The evolution of the Internet of Things (IoT), spanning from production to logistics systems, is
now fostering the creation of next-generation industries. Amidst these developments, we remain
committed to delivering highly reliable measurement solutions even under the most demanding
conditions, and to the ongoing development of advanced technologies and products.
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INTRODUCTION

Since the change in the resistance of a strain gauge is so small, electrical means are required to measure it. A strainmeter is
prepared for this purpose, converts the change in the resistance of the strain gauge into a change in voltage, and the change
is amplified to extract it as digital or analog data.

In addition, transducers that use strain gauges inside, such as load cells and displacement meters, are also connected to a
strainmeter to perform measurements. Many models of strainmeters can also perform voltage measurements and temperature
measurements using thermocouples and platinum resistance temperature detectors.

STATIC AND DYNAMIC STRAIN CHANGES TO THE CATALOG

Strain that is considered not to change over time is called static strain, Changes to this catalog due to product improvements may occur
while strain that changes over time is called dynamic strain. There are without prior notice.

two types of strainmeters: static strainmeters intended to measure

static strain and dynamic strainmeters intended to measure dynamic

strain.

Refer to page 194 for detail.

L DIMENSIONS ____________Jl} PRICES

All dimensions are given in millimeters unless otherwise stated. This catalog does not list product prices. Customers must request a
price list separately.
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Instrument

Static Strain and Dynamic Strain

Strain that is considered not to change over time is called static
strain, while strain that changes over time is called dynamic strain.
There are two types of strainmeters: static strainmeters intended to
measure static strain and dynamic strainmeters intended to measure
dynamic strain.

Static strain

When the amount of strain measured does not change with time or
changes slowly.

Strain
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Classification of Strainmeters

In this catalog, strainmeters are divided into the following product
groups according to their intended uses and functions.

e Data Loggers / Static Strainmeters

Since static strain can be considered not to change during measurement, it is
possible to measure a large number of measuring points using a single measuring
instrument by switching the points sequentially. The strain is obtained as a digital
value. By combining the unit with a switch box, multi-point automatic switching
measurements can be performed. Recently, performance has been further improved,
such as faster measuring speed and fulfilling processing functions in particular.

e Dynamic Strainmeters

Since dynamic strain changes over time, it is amplified and output as an analog
signal, and the signal is recorded on a separately provided recorder for
measurement. Basically, one measuring instrument and one recorder are
required for each measuring point. Recently, there are digital dynamic
strainmeters that can digitize analog signals at high speed, record them in
internal memory, and then transfer them to a PC.

e Multi-recorders

This equipment is a compact multichannel data recording system
that can be freely combined with a variety of measuring units
according to the purpose. In addition to analog input units for
temperature using strain gauges, strain gauge type transducers,
DC voltage, or thermocouples, distribution units that enable
widespread distributed allocation of voltage output units and
measurement units are also available.

An analog output of dynamic phenomenon is
performed. Or, it is measured as time-series
digital data.

Dynamic strainmeter

The data loggers introduced in this catalog are representative of
static strainmeters. Dynamic strainmeters are digital-type instruments
in addition to standard analog-type instruments. There are also
measuring instruments such as histogram recorders that measure
histograms, or frequency distributions, of dynamic phenomena.

Dynamic strain

When the amount of strain measured changes quickly with time.

This also includes vibration phenomena that vary sinusoidally at a
certain frequency.

5 Strain
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e Histogram Analysis
The histogram (frequency) of the forces generated in a member is
obtained by frequency analysis of dynamic waveform data
recorded by dynamic strainmeters, such as a multi-recorder
system. It is effective to understand the magnitude and trend of
dynamic phenomena occurring in vehicles, bridges, and other
facilities or structures.

e Indicators
Indicators are available as measuring instruments dedicated for
strain gauge type transducers, such as load cells, displacement
meters, and pressure meters. For industrial use, panel mountable
models and models with upper and lower limit setting functions are
available.

e Strain Checker

A strain checker is also available for operation checks and
sensitivity calibrations of measuring instruments.

o Other

Connection cables between devices, power cables, printer paper,
and various connectors are also available.

The frequency of each level of dynamic

phenomenon is counted, and a histogram is
n Histogram
[| recording
U system

i
L

Static strainmeter
Data logger

|

Strain gauge
type transducel

waveform
Indicator

Phenomenon % 1

. ——=—= The indicated value of a strain
Digital | 1995 | qaqe type transducer is displayed. measured as a digital value.

%

A static phenomenon is
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Data Logger and Network Measuring
System

The combination of a data logger and a switch box is a widely used
system for static measurements. Sensors, such as strain gauges and
transducers, are connected to the switch box via sensor cables. The
switch box and the data logger are connected via a switch box
extension cable. When there are two or more switch boxes, it is
possible to connect them sequentially via a single cable (cascade
connection), such as between the data logger and the first switch
box, between the first and second switch boxes, and so on. Even if
the cable between the data logger and the switch box is extended,
there will be no influence on the characteristics as long as the cable
length is within the specifications.

Switch box Switch box

Data logger

Platinum resistance

Strain gauge
temperature detector

Strain gauge type transducer DC voltage Thermocouple

S ® 0 0

Explanation of function identification
marks for measuring instruments

The functions of the same measuring instrument may differ
depending on the version. In such cases, the applicable functions
are displayed using the following function identification marks.

This mark is attached to a measuring instrument with the
default setting of the complete compensation method of strain.

This mark indicates a measuring instrument that
supports the complete compensation method of strain.

This mark indicates a measuring instrument
W. LAN equipped with wireless LAN.

Pl

On the other hand, the network measuring system is a completely
new method of automatic measurement for multiple points. A network
module is installed near each of the sensors such as strain gauges
and transducers. The network modules are connected sequentially
(cascade connection) via 2-core cables. Each network module is a
so-called small digital strainmeter equipped with such functions as
amplification and A/D (analog-digital) conversion to transmit
measurement data via a cable according to a command from the
network controller. Therefore, data from the sensors connected to the
network can be freely obtained on the controller. By connecting a
network driver to the data logger, it can be used as a controller.

Network driver

Network module Network module

Seven-core
cable

Data logger

Strain gauge etc. Strain gauge etc.
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Main Terms of Measuring Instruments

The main terms used in this chapter of this catalog are shown below.
For the terms of data loggers and dynamic strainmeters, also refer to
pages 199 and 275.

o Number of Measuring Points

The number of points that can be measured using a measuring
instrument. For a static strainmeter, such as a data logger or switch
box, the number of points that can be switched for measurement is
indicated. For a dynamic strainmeter, the number of points
(channels) that can be measured at the same time is indicated.

e Applicable Gauge Resistance

This is the measurable resistance value of a strain gauge (or strain
gauge type transducer).

e Bridge Excitation

For a power supply applied to a bridge circuit in strain
measurement, distinctions between voltage and current and
between DC and AC are indicated. For a measuring instrument that
applies bridge excitation in pulsed form, the pulse width is
indicated. In addition, when the bridge excitation is AC, the
frequency is also indicated.

e Switching Speed
The time required to measure 1 point using a data logger is
indicated.

e Scanning Speed

The time required to perform one measurement using a data logger
is indicated.

e Measuring Speed

The time to complete one measurement using a data logger is
indicated. (This includes the time required for calculation and
recording processing.)

e Sampling Speed
The speed at which a phenomenon is continuously digitized using
a dynamic digital measuring instrument is indicated.

e Balancing Range
The range of initial unbalance value that can be adjusted by a
measuring instrument.
For a carrier type measuring instrument using AC for the bridge
excitation, the capacity value is also indicated in addition to the
resistance value.

e Balancing Accuracy

The accuracy of the balancing operation. The value converted into
an input strain value or the like is indicated.

e Measuring Range

The range in which measurements can be performed while meeting
the specifications.

e Storage range of Initial value
The range of initial value that can be stored.

e Sensor Mode
The distinction and setting of a measuring object, such as the
measuring method (one-gauge method, four-gauge method, etc.)
when measuring strain or the type of thermocouple when
measuring temperature, is indicated.

e Response Frequency Range
The frequency range in which the output can respond to a
sinusoidally changing input while meeting the specifications. The
frequency where the output becomes -3 dB (approximately 70% of
the output) is indicated.

e Measuring Mode
The processing method of measurement value in a data logger is
indicated. The measuring modes include initial measurement,
direct measurement, and measure measurement.

Initial measurement:

In strain measurement, there is an initial unbalance value (also
called initial value) even in an unloaded state. This value is
measured and stored.

Direct measurement:

A measured value (which includes the initial unbalance value and is
called direct value) is measured as is.

Measure measurement:

The stored initial value is subtracted from the direct value and the
resulting value is output. Therefore, the change from the initial
value is measured.

e Accuracy

The limit value of error under specified conditions.

It is expressed as a percentage (% rdg or %FS) of the indicated
value or measuring range. Here, rdg = reading (indicated value)
and FS = full scale (measuring range).

e Resolution
The smallest amount of change that can be measured.

o Non-linearity
The maximum deviation of a measurement curve from a straight
line connecting the base point and the maximum value of output,
such as in the output of an amplifier or the indicated value of an
indicator. It is expressed as a percentage of the maximum
measurement value.

o Stability
The change in zero point or sensitivity due to a change in
temperature, time, etc.

e Signal to Noise Ratio

The ratio of specified output to noise at a set sensitivity. It is
expressed in decibels (dB).

2xOQutput voltage
Noise voltage

Decibel = 20 log,,

e Sensitivity
The output (voltage, current, indicated value, etc.) for an input
under specified conditions.

o Operating Temperature and Humidity Range

The temperature and humidity ranges in which the measuring
instrument can be used while meeting the specifications.
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Data Loggers / Static Strainmeters

A data logger can be configured as a system according to the number
of measuring points and has such functions as calculation, recording,
and processing of measurement values.

The measuring objects are not limited to strain because the voltage
and temperature can also be measured. Please select the most
suitable model based on the number of measuring points, switching
speed, processing functions, and other factors.

Data Loggers: Measuring time at maximum number of measuring points

Number of
Data logger Measurement box Measuring Measuring speed [Measuring interval]
Points
T-ZACCS BOX EX-50H 1000
il;g;\ngSQ 15-963/-960 data TS-963 built-in unit 30 Data update rate: Display and record measurement value updating cycle: 0.1 sec
TS-960 built-in unit 10
Number of
Data logger Switch box Measuring Scanning speed [Measuring time]
Points
T-ZACCS5 TS-560 IHW-50G 1000 0.4 sec/1000 points (0.04 sec/point) (1 sec)
data logger ISW-50G 1000 |2 sec/1000 points (0.04 sec/point) (3 sec)
T.ZACCS3 TS-360 A9 05 1000 |80 sec/1000 points (0.08 sec/point) (80 sec)
portable data logger - -
SSW-50D 1000 |80 sec/1000 points (0.08 sec/point) (80 sec)
IHW-50G 1000 | 0.4 sec/1000 points (0.04 sec/point) (1 sec)
ISW-50G 1000 |2 sec/1000 points (0.04 sec/point) (3 sec)
TDS-540 data logger SSW-50D 1000 80 sec/1000 points (0.08 sec/point) (80 sec)
Built-in (High-speed type) 30 0.4 sec/30 points (0.04 sec/point) (1 sec)
Built-in (Standard type) 30 1.2 sec/30 points (0.04 sec/point) (2 sec)
FSW-10 50 4 sec/50 points (0.08 sec/point) (4 sec)
TDS-150 portable data logger - -
FSW-10L 50 4 sec/50 points (0.08 sec/point) (4 sec)
CSW-5B 5 0.4 sec/5 points (0.08 sec/point) (1 sec)
TC-37K handheld data logger - - - -
Main body itself 1 0.08 sec/1 point (0.08 sec/point) (0.1 sec)
CSW-5B 5 0.4 sec/5 points (0.08 sec/point) (1 sec)
TC-32K handheld data logger - - - -
Main body itself 1 0.08 sec/1 point (0.08 sec/point) (1 sec)
Model List
Messurmiode name T5-963/-960 T5-560 T5-360 TDS-540 TDS-150 TC-37K TC-32K
Strain © © © © @) @) ©)
DC voltage © © © © @) O @)
Thermocouple © © © © © © ©
Platinum resistance
temperature © © — © © © ©
detector
m:’;sﬂfl':g;’o‘l’:ts 1000 1000 1000 1000 100 5 5
Max. number of TS-963 : 30
built-in boxes TS-960 : 10 - 50 %0 50 ! !
9-inch TFT LCD Color LCD Monochrome LCD Color LCD Monochrome LCD Monochrome Monochrome
800 x 480 dots 320 x 240 dots 255 x 160 dots 320 x 240 dots 255 x 160 dots LCD LCD
Displa Touch panel Touch panel Japanese / English Touch panel Japanese / English 255x 160 dots | 255 x 160 dots
play Japanese / English Japanese / English switchable Japanese / English switchable Japanese / Japanese /
switchable switchable switchable English English
% switchable switchable
Q T LAN, USB.RS-232C LAN,USB.RS-232C  |LAN,USB.RS-232C  |LAN,USB.RS-232C | USB.RS-232C. USB.RS-232C | USB.RS-232C
[/} Wireless LAN (Options) | LAN (Options)
-=1 Built-in memory, SD card Built-in memory, SD card | Built-in memory, SD card | Built-in memory, SD card | Built-in memory Built-in memory, Built-in memory,
5' Data recording USB memory USB memory, built-in CF card SD card CF card
(7o) printer
e Coefficient calculation Coefficient calculation | Coefficient calculation | Coefficient calculation | Coefficient calculation | Coefficient Coefficient
= Data processing Function calculation calculation calculation
,‘!’,. Rosette analysis, etc.
=
c High-speed mode, high-accuracy | Interval timer, quick interval, | Interval timer, monitor Interval timer, quick interval, | Interval timer, monitor Interval timer, Interval timer,
3 mode, interval measurement, monitor comparator, comparator, battery powered, | monitor comparator, comparator, battery powered, | battery powered, battery powered,
) comparator measurement, alarm, | high-resolution mode, long-term unmanned high-resolution mode, long-term unmanned long-term unmanned | long-term unmanned
= sampling measurement, sequence | strain and temperature measurement, strain and temperature measurement, switch box measurement, measurement,
- control, high-resolution mode, simultaneous measurement, | TML-NET compatible, simultaneous measurement, | TML-NET handheld, TEDS handheld, TEDS
(7] Other functions strain and temperature remote data logger, sensor | extenal printer (optional), remote data logger, sensor | Drive board (optional), compatible compatible
simultaneous measurement, D, TEDS compatible alarm unit D, TEDS compatible alarm unit (optional),
graphic monitor, 1000-point 0.1 wireless module (optional),
second high-speed measurement, external printer (optional),
sensor D, analog output concrete sensor mode,
(optional), external printer TEDS compatible
(optional)
Page 202 223 227 235 252 253 259
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Main Features of Data loggers

e Coefficient calculation

This function multiplies the measurement value by a coefficient
when compensating the gauge factor of a strain gauge or
converting the output of a strain gauge type transducer into a
physical quantity. For data loggers, a gauge factor of 2.00 is the
standard, and the value measured under this condition is multiplied
by a coefficient. Therefore, a coefficient of 1 corresponds to a
gauge factor of 2. For gauge factor compensation, set 2 / (gauge
factor of the strain gauge used). In the case of a direct reading
measurement of a transducer, the calibration coefficient is set, in
principle. (Details vary depending on the data logger.) The voltage
is measured by direct reading when the coefficient is 1. In the data
logger specifications, the measuring range, resolution, and other
elements are shown with a coefficient of 1. Since the coefficient is
multiplied by a digitized value, it is not possible to change the
substantial resolution and measuring range by the coefficient
setting.

Function calculation

The TS-963/-960 has a function for calculation processing of
measurement values of 2 or more points. It is possible to perform
calculations using four arithmetic operations and specified
functions, and arithmetic expressions can be set arbitrarily. In
addition, since they have programs for rosette analysis and
horizontal displacement measurements using a multistage
inclinometer, calculation results can be obtained simultaneously
with the measurement by setting the channel number and other
conditions.

o Interface
The RS-232C, LAN, and USB interfaces for controlling the data
logger and transferring measurement data using a PC are
provided. (Details vary depending on the model). Everything from
the settings to data processing can be performed from a PC.

o Interval timer

This function performs an automatic measurement at regular time
intervals. The time interval and number of auto starts can be set for
each step with 10 to 100 steps depending on the model. In
addition, the TS-963/-960 is equipped with timer tables of 10
systems, each of which can be used as an independent interval
timer.

e Monitor comparator (Data comparator)
This function performs automatic measurements based on changes
in the monitor value. As an example, it is possible to perform
automatic measurements by monitoring the load value in a static
load test.

e Alarm measurement
The TS-963/TS-960/TS-360/TDS-150/MD-111 models are
equipped with a function that performs automatic measurements of
all points when either the monitor value or measurement value
exceeds a set value. In addition, the TDS-150 and MD-111 can
output an external contact signal when an alarm occurs (optional
for the TDS-150).

TS-360 can also output external contact signals when connected to
the AL-360.

e Application method of bridge excitation

There are two methods of applying bridge excitation during strain
measurements. The constant voltage method, which keeps the
voltage constant, and the constant current method, which keeps
the current constant. The constant voltage method is characterized
by the wide range of bridge resistance values that can be
connected, and is the method used in strain measurement mode
unless otherwise specified. However, with this method, a reduction
in sensitivity occurs because of the resistance of the extension
cable beyond the switch box, so compensation by calculation may
be required. With the constant current method, the loss of
sensitivity due to cable resistance is extremely small, but the bridge
resistance value that can be connected is limited.

Remote measuring system

This is a system that performs data collection by connecting a
measuring instrument installed in a remote location using a wired
or wireless modem. To perform long-term measurements using
batteries, the main power supply for the measuring instrument can
be controlled by a dedicated remote power controller. Therefore, in
addition to automatic measurements at regular time intervals, data
can be obtained at any time.

Sensor ID

This indicates the sensor related setting items (sensor mode,
coefficient, unit and display digits) and can be managed by an
arbitrary sensor ID number. By calling a saved sensor ID from the
recording media, the setting for the sensor to be used can be easily
reflected in the channel setting.

The function related to sensor ID can be used with the TS-963/
TS-960/TS-560/TDS-540/MM-014 models.

o Network measuring system

A network module is installed near each sensor, such as a strain
gauge or transducer, and the modules are connected sequentially
with a two-core cable to form a network. The module digitizes the
measurement data and sends it over the network, where it is
collected by a network controller. This is a completely new
measuring system that differs from ordinary data loggers. By
connecting a network driver to the data logger, it can be used as a
controller.

Complete compensation method of strain

Our data loggers are equipped with a complete compensation
method of strain using a Wheatstone bridge. This is a strain
measuring method that eliminates the influence of the initial
unbalance value and the bridge nonlinearity error.

For details on the complete compensation method of strain, refer to
page 201.

Reading of TEDS sensor

The Transducer Electronic Data Sheet (TEDS) has sensor
information stored on an IC chip inside the sensor. This function
allows a TEDS-compatible measuring instrument to automatically
recognize a sensor by reading the parameters from this
information.

Compatible measuring instruments

TS-560, TDS-540, TDS-150, TC-37K, TC-32K, TD-30L, MM-014,
MM-014L,TD-96A
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OVERVIEW

Data Loggers / Static Strainmeters

Operational Functions by Combination of Data Logger and Switch Box

. Number of | one-gauge method .| Strain constant | High-esolution DC Peiumesisance | Stanand emperare | - Connector .
Data logger Switch box pointsfunit | farsietye Strain e = voltage Thermocouple pededdoto | siubres | combineduse Connection
T-ZACCS BOX _ ) Ultra-high-speed field
EX-50H* 50 © © © © © O O | network
T-ZACCS9 T-ZACCS+EI-01P, *3 | Ultra-high-speed field
TS-963/-960 IHW-50G 5 O o o O o O O o o network, RS-422
TS-963 buitinunit | 30 - o O |02 ]| O o o o o B
TS-960 bilt-in unit 10 - @) @) O*2 @) O O O O
IHW-50G 50 O O O O O O O O Q"3 |Rs-422 (Optical fiber
T-ZACCS5 b d bet
TS-560 «3 |can be used between
ISW-50G 50 @) @) @) @) @) @) @) @) O switch boxes)
AU-10 10 - O O - O O - - -
Connector connection
T-ZACCS3 AU-10-05 10 - O O - O O - - O
TS-360 Switch b tensi
SSW-50D 50 O O O - O o - — | 0" e e
IHW-50G 50 O O O O O O @) O | 093
= Optical fiber or RS-422
ISW-50G 50 O O O O O O @) 0 0"3
TDS-540 i i
SSW-50D 50 O O O O O O - - 0*3 Sav:)llt:h box extension
Builtin 30 o4 @) @) @) @) @) O O O -
FSW-10 10 O O O - O O O - O
TDS-150 p Connector connection
FSW-10L 10 N @) @) - @) O O - -
T.ZACCS3 CSW-5B 5 o @) @) - O O O - O3 | Dedicated cable
TC-37K Main body only 1 O O O - O @] O - O -
reaK CSW-58 5 o @) @) - @) @) O - O"3 | Dedicated cable
Main body only 1 O O O - O O O - O -
*1: A sensor cable can only be connected with loose tip wires. *4: This requires a one-gauge, four-wire unit (optional).
*2: Strain high-resolution mode cannot be used in high-speed mode. *5: Measurement box
*3: Connector combined use is only compatible with the “-05”.
Switch Box Connection Examples and Extension Distances
EX-50H measurement box (up to 20 units)
‘ TS-963/-960 ] """
I I N I I I B >, | 1
Ultra-high-speed field network Max. extension distance between devices: 100 m 77
IHW-50G or ISW-50G (up to 20 units)
TS-560
TDS-540
T T T T T T T [ T T T T T T T T T
L 4 L__o L__o bL__oL__o L__ L__a L__o L_____ 7/7/ ______ L1
Optical fiber or RS-422 Max. extension distance between devices: 800 m
= (RS-422 for TS-560)
8 T-ZACCS BOX AU-50/SSW-50D (up to 20 units)
(1)
c TS-360
=5
(g L LT LT 7L 7T gL 7L Tt L2 [ L1
Swi N 77
— witch box extension cable
=
(7] |a + T-ZACCS BOX AU-50 and SSW-50D can be mixed. |
-, I‘ + With booster power supply: Max. number of connected devices is 20 and max. extension distance is 2 km VI
E = Without booster power supply: Max. number of connected devices is 8 and max. extension distance is 120 m
= SSW-50D
(1)
3- TDS-540
(7]
L L L e I 7 I I [ L1
Switch box extension cable 77
With booster power supply: Max. number of connected devices is 20 and max.
| o extension distance is 2 km o
il Without booster power supply: Max. number of connected devices is 8 and max. 1

extension distance is 50 m
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OVERVIEW ‘

Complete Compensation Method of
Strain Using Wheatstone Bridge

In strain measurements, an initial unbalance value almost always
occurs. Conventionally, this initial unbalance value was considered
an initial strain and was subtracted from the measurement value
when strain occurred to obtain the strain. In addition, since the
relationship between the bridge output voltage and strain was not
proportional, compensation of the nonlinearity was required for any
large strain value. Recent technological advances have been rapid,
and high-speed, high-accuracy, and high-resolution measurement
instruments with a wide measurement range have been developed
for strain measurements. As a result, it is now possible to perform
severe analysis and processing of measurement data as well,
making it possible to see unnatural points that would previously not
have been issues or could not be seen. These include measured
strain that differed depending on the magnitude of the initial
unbalance value, that although compensation of apparent strain was
performed, there was somehow a lack of continuity in the strain data,
and when measuring large strain, the strain gauge was replaced
midway through, but continuity was still questionable. In addition, in
multipoint measurements using the one-gauge method, three-wire
type, the lead wires at all measuring points are made the same
length in order to simplify compensation for decreased sensitivity due
to the lead wires. For this reason, the lengths of the lead wires
should be adjusted to match that of the measuring point with the
longest length, and the space to store the excess lead wires is
enormous. In addition, this also increases the cost.

Our complete compensation method of strain is a revolutionary strain
measuring method that eliminates the influence of the initial
unbalance value and reduces the bridge nonlinearity error to zero,
thereby resolving all of the above-mentioned questions. Its features
are as follows.

eInfluence of Difference in Resistance Values of Strain Gauges on Sensitivity

Strain (ue)
2200

2100 ‘/././’/./r
2000 !././0/’/'
1900

1800

115 116 117 118 119 120 121 122 123 124 125
Gauge resistance (Q)

Figure 1. Conventional Measurement Results

einfluence of Lead Wire Resistances on Sensitivity

Strain (ue)
2200

2000

W‘“
1800
—=—120Q

—4—3500Q

1600 1 1 ! ! ! ! ! !
0 2 4 6 8 10 12 14 16 18 20

Lead wire resistance (Q)

Figure 3. Conventional Measurement Results

(1) The measurement error due to initial unbalance value is zero.

(One-gauge method, one-gauge method, three-wire type, two-
gauge common dummy method)
It is not influenced by the resistance values of the strain gauge and
lead wires that cause the occurrence of the initial unbalance. In
addition, the resistance values can be any values as long as they are
within the initial unbalance value range of the measuring instrument.

(2) The bridge nonlinearity error is zero. (One-gauge method, one-
gauge method, three-wire type, two-gauge common dummy
method)

Conventional nonlinearity compensation is subject to a condition where
the initial imbalance value is zero. For the complete compensation
method of strain, there is no such condition.

(3) In the one-gauge method, three-wire type, reduced sensitivity due
to the lead wires is compensated automatically.

The lead wire at each measuring point may only be of the minimum
necessary length, and this results in a significant cost reduction.

(4) Complete compensation of apparent strain by the temperature of
the strain gauge (one-gauge method, one-gauge method, three-
wire type, two-gauge common dummy method)

Apparent strain is data in a strain-free state, not data when strain
occurs. Compensation according to the strain is required. This is
particularly effective in cases of large apparent strain.

(5) Compensation of error occurring when replacing the strain gauge

(one-gauge method, one-gauge method, three-wire type, two-
gauge common dummy method)
For large strain measurements, the strain gauge is replaced to
measure further strain. In that case, accurate strain cannot be
calculated unless the amount of strain at the time of replacement is
used, and then the measured strain is compensated.

As an example, the graphs show the measurement results when a constant

strain is generated using strain gauges with different resistance values. Figure 1

shows the conventional measurement results, and Figure 2 shows the

measurement results using the complete compensation method of strain. The
difference is clearly visible. (Features (1) and (2): [Comet-A])

Additionally, in the past, for decreased sensitivity due to lead wire resistances, the

compensation calculation was performed on the measurement results (Figure 3).

In contrast, for a data logger that adopts the complete compensation method of

strain, automatic compensation is performed, and the influence of decreased

sensitivity due to the lead wire resistances is eliminated as shown in Figure 4.

(Features (1), (2) and (3): [Comet-B])

Strain (ue)

2200

2100
200000990 90 0 0 90 0 0 @
1900

1800

115 116 117 118 119 120 121 122 123 124 125
Gauge resistance (Q)

Figure 2. Measurement Results by Complete Compensation Method of Strain

Strain (ue)
2200

2000

1800 || =1200
—-4—350Q

1600 ! ! ! ! ! ! ! ! !
0 2 4 6 8 10 12 14 16 18 20

Lead wire resistance (Q)

Figure 4. Measurement Results by Complete Compensation Method of Strain
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DATA LOGGER

TS-963/TS-960 (Highspeed, tigh-accuracy, High-uncionaliy) T=Z AC 'S S

@ Up to 1000 points (+ 1000 channels of strain gauge with
temperature measurement function + 100 channels of
expansion CH)

@ Our unique next-generation A/D method that achieves
both high accuracy and high stability and high-speed
measurement realizes high-precision, high-stability and
high-speed measurement.

® High-speed measurement with a maximum interval of 0.1
seconds

@ Secure data retention by robust built-in data memory and
UPS circuit

@ Realization of stable interval measurement with a clock
accuracy of £1 second per day

@ Collective setting of coefficient, unit, decimal point and
sensor type by Sensor ID

@ Equipped with high-resolution (0.1 x 10 strain) mode

® Equipped with Complete Compensation Method of Strain
(Comet)

@ Various check functions can be performed automatically
by a timer.

® Equipped with a 9-inch-wide LCD touch panel, the wide
screen and easy-to-use screen configuration allow for
comfortable operation.

@ Supports Japanese and English displays

@ Fulfilling monitor functions that can display various
numerical values and graphs in five tables and four
frames.

@®Equipped with DVI output for display on an external
display (our recommended product)

@®Automatic measurement (interval measurement,
comparator measurement, alarm, sequence
measurement, and sampling measurement)

@®Equipped with an expansion channel function that
performs calculations in real time based on the
calculation formula set by the user.

®By using the expansion channel function, various
calculations including inter-channel calculations, logical
calculations, and rosette analysis can be performed.

@ Equipped with a remote data logger function, the data
logger can be operated from a Web browser.

Front Panel (TS-960)

Color LCD with touch panel .
Sub power switch

Tzalcss @

©)

T-ZACCS 9

@
©

==
L

Start key

SD card slot nKey

T-ZACCS9 TS-960 high-speed, high-accuracy, o
high-functionality data logger

g} T-Z2ACCs S
15963

T-ZACCS9 TS-963 high-speed, high-accuracy,
high-functionality data logger

e

This equipment is a data logger of the T-ZACCS9 series that combines high
speed, high accuracy, and high functionality. This equipment allows you to
measure strain gauges, strain gauge type converters, thermocouples, platinum
resistance temperature detectors, DC voltages, and other equipment. The number
of measuring points of the TS-963 is 30 points for its built-in measurement unit and
that of the TS-960 is 10 points for its built-in measurement unit. By using external
measurement boxes, it is possible to measure up to 1000 points, making it
possible to measure measurements of any scale. By adopting our unique next-
generation A/D method that achieves both high accuracy and high stability and
high-speed measurement, and an ultra-high-speed field network based on
Ethernet, various thermo-electromotive forces, zero movement of the amplifier,
and commercial power supply noise are eliminated, and high-precision and high-
stability measurements are realized. At the same time, regardless of the number of
measurement points, the high-speed mode measures at 0.1-second intervals and
the high-precision mode measures at 0.4-second (50 Hz) intervals, achieving
stress-free operability, and a wide range of phenomena from static phenomena to
quasi-dynamic phenomena can be measured. Various monitors, various automatic
measurements, and various calculations are possible without using a PC. Using
an external analog output unit, voltage output can be linked to the measurement
value and/or the calculation result of an expansion channel.

Back Panel (TS-960)

Display Output DVI
output

Built-in measurement unit

RS-232C
connector

Main power switch

Ultra-high-speed
field network
connector

Grounding terminal

AC power connector
USB I/F LAN



DATA LOGGER

Equipped with built-in measurement unit

TS-960 data logger comes standard with 10 built-in measurement units,
while the TS-963 comes standard with 30 built-in measurement units.

No delay in measuring intervals due to an increase in
the number of measuring points

The built-in measurement unit of the TS-963/-960 and the EX-50H
measurement box and the EU-10H measurement unit can measure every
0.1 sec in high-speed mode. The TS-963/-960 is capable of recording the
measurement values and displaying the monitor in a manner that
completely tracks the measurement. There is no delay in measuring
intervals due to an increase in the number of measuring points. It is now
possible to monitor and record the measurement value closer to real time.

Fulfilling monitor display functions
On the monitor display screen, the measurement data can be checked in
real time with the measurement value updated every 0.1 sec.
Taking advantage of the 9-inch-wide screen, up to 60 points of the
measurement data can be displayed at the same time.
=l 22/11/25 11:14:52
a START
(¢]

B  RecorD

= [ 22/11/25 11:13:57
a START

0] cHa1e
0] cHoat [] cHa1t
[M] cHae2
[M] cHees
[M] cHees
0] cHags 0] cHa1S

[M] cHate

[M] cHees

< wroneas B Rrecoo BB wonITOR  BF MENU

B iniTia

The TS-963 can monitor 30 channels of the built-in measurement unit.
The display format can be selected according to your purpose from the
numeric monitor, max / min display, and graph display (Y-T graph, X-Y
graph, bar graph, vector graph).

Switching of monitor display settings

It is possible to have up to five tables of display settings for the monitor,
and the settings can be switched seamlessly.

[ Nov/22/22 13:
G START
MAIN STRAIN 3] FR 3 C
[c] we [4] CHeas

[H] cHaee [M] cHaes
HIN DATA
[l o

0] CHoga
RANGE : 568 +4.
[2] FRAME-2 [4] FRAME-4

AAAAAAAAR

10s (

B niTra auTo.MEas B RECORD MONITOR

Vector display function

Up to three channels are assigned to the horizontal component, vertical
component, and angle to display as a vector. Combined with the rosette
analysis using extended channel calculations, multi-axis phenomena can
be grasped intuitively.

= Ml 22/07/26 13:46:24

19 b START
main strain [¢]

[D] CHO0O

+1250 ..

[D] cHoo1

M e
[D] CcHO02

+31 ws :

B Tl 45 avto.mess B Recoro | B MONITOR

Horizontal / 7

Automatic measurement

Equipped with interval measurements of 10 systems x 100 steps,
comparator measurements of 10 systems x 100 steps, alarms, and
sampling measurements, it is possible to execute multiple automatic
measurements at the same time.

In addition, it is also equipped with sequence measurements that control
and execute a series of measurements by combining the various
functions and conditions in sequence.

%G 22/12/05 09: 20: 27

4 Automatic Measurement: Main Menu

G) Interval Measurement I/_/ Comparator measurement

All selections
6| OFF 51 OFF 0 OFF 5 OFF
deselection
OFF 1 OFF 6 OFF
OFF 7 OFF 2
OFF 8 OFF 3 OFF OFF

OFF 9 OFF 4 OFF 9 OFF

[]_uh Sampling Measurement '« Sequence measurement
I - -3 g|| e

[B& Monitor screen

; Alarm measurement
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DATA LOGGER

TS-963/T 3-960 (High-speed, High-accuracy, High-functionality)

Expansion channel function

The expansion channel function performs a calculation in real time based
on the calculation formula set by the user. The calculation result can be
displayed, recorded, and output to an interface as with normal
measurement values. In addition, the function also supports the judgment
condition of automatic measurement and analog output.

For the calculation formula, it is possible to combine constants,
measurement values, four arithmetic operations, and functions with
various calculation functions. Since logical operations (IF statement, max,
min) can be used as functions, it is possible to obtain calculation results
according to the conditions, which allow for highly flexible settings
compatible with various measurement systems.
@ n =D

£} Extended channel setting

22/11/25 17:40:26

CH. Operational expression Display digit
Ex1(CH(1), Cl C ) HHHHHRE L MAX-ST
En1(CH(1), CH(2), CH(3) HEHEH L MIN-ST
Gx1(CH(1), C ) HHEHEHE Qe MAX-GS

L

HHHEHE

R

HHEHEHE

P1(CH(4), CH(5), CH(6)) HEHE #

R

HHHEHE

-ﬁ- Extended channel setting: Operational expression setting
Operational
expression

Pagde. 1 Pagde. 2 BackSpace

Cancel Monitor screen

Recording

The TS-963/-960 has a built-in memory with a storage capacity of 4 GB,
allowing recording of even multi-point, long-term, and high-frequency
measurement. It is also possible to perform recording corresponding to
measurements at 100 ms intervals and multipoint high-speed recording is
possible in CSV format (with header information). In addition, a standard
SD card is adopted as external memory, so the data can be checked
easily.

Analog output

By connecting the EU-10VO analog output unit, the TS-963/-960 can
perform analog output of the value of any measuring point and expansion
channel with high resolution.

EU-10VO

Digital output

By connecting the dedicated EU-10DO digital output unit, it is possible to
output up to 10 points of the TTL/LVTTL level digital signals at the same
time based on the trigger and alarm conditions set on the TS-960/TS-963.

T-ZACCS9 TS-960

T-ZACCS BOX EX-50H

T-ZACCS UNIT EU-10DO




DATA LOGGER

System Block Diagram

Built-in measurement unit

N
( s N
Strain gauge ::)\)/(V—SOG/ IHW-50G switch |___
ISW (CR-832M)
L extension cable
Strain gauge type J
transducer e N
T-ZACCS+ EI-01P
switch box protocol — T-ZACCS9 TS-963/TS-960
converter ) high-speed, high-accuracy,
N~ - Connection high-functionality data logger
be g ( T-ZACCS BOX EX-50H cable for the EX
(CR-89**) N—

measurement box
T-ZACCS UNIT EU-10H

Thermocouple — measurement unit

</

RP-E11
(RS-232C)
external printer

J 11
:

T-ZACCS UNIT EU-10D

Platinum resistance Connection SD card slot
temperature detector N\ J cable for the EX
@ T-ZACCS UNIT (CR-89™)
EU-10VO analog
output unit

DIGITAL OUTPUT UNIT

T-ZACCS UNIT
EU-10DO
Three interfaces are equipped as standard.
DISPLAY
OUTPUT | uss | RS-232 \ |Etherr:et LAN | 00BASETX
External monitor '“
(DVI terminal) E PC
= =
External Dimensions
TS-963 TS-960
O=pe
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B =
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DATA LOGGER

TS-963/T 3-960 (High-speed, High-accuracy, High-functionality)

Specifications

Measurement capabilities

When using a
box

connection
When using a Up to 1000 points
box connection | (Up to 2000 points when using gauge with
built-in temperature measurement function)
Number of | measurement
measuring | unitin
points combination
TS-963: 30 points
o (Up to 60 points when using gauge with
Builtin temperature measurement function)
measurement
i TS-960: 10 points
(Up to 20 points when using gauge with
temperature measurement function)
Measuring | Data update |Display / record measurement value updating

speed

rate

cycle: 0.1 sec

Measuring mode

Initial, direct, measure
(For temperature measurement, direct only)

Simple measure

Coefficient 1
Unit Interlocked with sensor mode
Decimal point Interlocked with sensor mode

Compensation mode

Comet NON, Comet A, Comet B

Number of
setting tables

Number of
display 0-4
frames
. Numerical, max / min, graph (Y-T), graph
Monitor |Display mode (X-Y), graph (BAR), vector displays
Numerical value display 0-60 points
Max / min display 0-40 points
Display Graph display (Y-T) 0-10 points
channel Graph display (X-Y) 0-5 sets
Graph display (BAR) 0-20 points
Vector display 0-3  points
Manual START key (Touch panel: START button)
measurement
Measrenent | Automatic Interval measurement, comparator .
measurement, alarm measurement, sampling
measurement
measurement and sequence measurement
Interface LAN.USB.RS-232C

Coefficient

+(0.00000-200000)

Unit

ue, mV, °C, kgf, mm, etc.

Decimal point

Display after the decimal point can be set
arbitrarily with 0 to 5 digits

Offset

To be written by arbitrarily measurement
channel

The type of sensor to be connected is set.

One-gauge method, three-wire
type 120 /240 /350 Q,
One-gauge method, four-wire type
120/240/350 Q,

Two-gauge common dummy
method, two-gauge method,

Cha_nnel Four-gauge method, four-gauge
setting Strain method constant current 350 Q,
Sensor mode Four-gauge method high-resolution
mode,
Four-gauge method constant
current 350 Q high-resolution mode
Four-gauge method 0-2 V mode
Gauge with temperature
measurement 120 / 240 / 350 Q
Voltage 640 mV, 64 V
Temperatur Thermocouple T, K, J, B, S, R, E,
eMPEralIe |, Pt 100 3 W
To be set arbitrarily with eight or fewer
Channel )
uppercase English letters, numbers, and
name
symbols
Sensor . Reading and setting of sensor ID, writing of
Function
ID sensor ID
q Function calculations and inter-channel
AT calculations
el 100 channels
channels
Characters
that can be Channel, expansion channel, constant
used
Expansion . ] -
el Four arithmetic operations 4 types
setting General functions 7 types
Trigonometrical functions 15 types
Calculation |Rosette functions 7 types
Multistage inclinometer functions 3 types
Logical functions 8 types
Other functions 1 type
At the time of
measurement Open check
Insulation check, sensitivity check, variation
SenEer check, thermocouple disconnection check,
lead wire resistance check, and bridge output
check
2R EL Processing time check
Check |Channel
function Analog Calibration output
tout Arbitrary output at zero and within the output
OLEDU level range
Measurement channel setting, channel setting,
reference junction setting, expansion channel
Display setting, analog output setting, interval setting,
setting list comparator setting, alarm setting, sampling

setting, sequence setting, initial value, lead
wire resistance, bridge output, etc.

*This is effective when using a switch box protocol converter.
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Interval measurement

Function

Recording of measurement values at the set
time interval and time

Time interval

Hour / minute / second can be set for each step
up to 99 hours, 59 minutes and 59 seconds.

Real time start

Start time (hour / minute / second) can be set for
each step

Number of starts

Up to 99 times per step or infinite

Number of steps

Programmable up to 100 steps

GOTO step

Program loop possible to one of the previous
steps

Execution processing

Measurement, initial-in, insulation check,
variation check, sensitivity check, and
thermocouple disconnection check

Number of systems

10 systems

Recording channel, file name, recording
medium and output interface can be set for each
system.

Sequence control

Function

Automatic measurement by combining manual
measurement, sampling measurement, alarm,
interval measurement and comparator
measurement

Number of steps

Programmable up to 100 steps

Program loop possible to one of the previous

GOTO step steps

Event step Interval, comparator, alarm, wait, etc.
Time

Setting Year, month, day, hour, minute, second
Accuracy Daily error: £1 sec (at 23°C £ 5°C)
Retention About 30 days (with a full charge)

Display / operation

Comparator measurement

Function

Recording of measurement values based on the
set amount of change of arbitrary channel

9-inch TFT LCD (with touch panel)

800 x 480 dots

10 dots or less (excluding aging
deterioration)

LCD panel
Display |Resolution
Display| Unit | pojnt
defect
External output

DVI

Comparison amount

Can be set for each step: Up to 999999

Comparison method

Amount of change or upper / lower limit

Touch panel, POWER key, FUNCTION key,

Number of starts

Up to 99 times per step or infinite

Number of steps

Programmable up to 100 steps

GOTO step

Program loop possible to one of the previous
steps

Number of systems

10 systems

Recording channel, file name, recording
medium and output interface can be set for each
system.

Operation START key, remote data logger function
Recording
. Recording / reproduction of measurement data,
Function

saving of setting file

Built-in | Recording

CSV format (with header information)

Alarm

Function

Alarm output when arbitrary channel exceeds
the upper and lower limit

Comparison amount

Up to £999999

Comparison method

Upper and lower limit value

Output

Speaker output, measurement value recording,
screen display

format
Capacity 4GB

Recording / reproduction / copying of
Function measurement data, saving / copying of setting

file
Writing / reading of sensor ID

SD card| Physical

Sampling measureme

nt

Function Recording at set time intervals
Number of Specify from 1 to 1000000
measurements

Time interval

Select from 0.1, 0.2, 0.5, and 1 seconds
Only 1 second can be selected when high
accuracy mode is selected

Trigger

Select ON / OFF for each channel

Trigger level

Up to £999999

Comparison method

OR of amount of change and each channel

Trigger action

Measurement based on the number of
measurements or time interval

format FAT 16/32
Recording CSV format (with header information)
format
Capacity 4 GB (Designated by us)
Interface
10BASE-T/100BASE-TX
General-purpose command port server function
LAN ) .
(various settings, measurement, and data
collection)
USB 2.0 protocol compatible mini-B
General-purpose command compatible
UsSB . .
(various settings, measurement, and data
collection)
RS-232C compliant
Baud rate: 9600, 19200, 115200, 230400,
RS-232C 460800, and 921600 bps

General-purpose command compatible
(various settings, measurement, and data
collection)
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DATA LOGGER

TS-963/T 3-960 (High-speed, High-accuracy, High-functionality)

Analog output

High-speed mode

Function

Voltage output of measurement value of
arbitrary channel

Number of output
points

20 points (The EU-10VO analog output
unit is required for every 10 points.)

Measuring speed

0.1 sec

(0.2 seconds when using gauge with
temperature measurement)

Strain measurement

Output range

+10V, £5V, 0-5V

Capacity (Full scale)

Up to £999999

Output accuracy

The specifications related to the output

conform to the specifications of each unit.

Data update time

Interlocked with measurement cycle, the
fastest is 0.1 seconds

Power supply

Power supply voltage

AC 100-240 V 50/60 Hz

Maximum power
consumption

TS-963 : 152 VA max/ TS-960 : 70 VA max

Environment

Operating temperature
[ humidity range

0 to +50°C
85% RH or less (No condensation)

Applicable wiring
method, gauge
resistance

One-gauge method,
three-wire type

120, 240, 350 Q

Two-gauge method

60-1000 Q

Two-gauge common
dummy method

60-1000 Q

Four-gauge method

60-1000 Q

Four-gauge method
constant current

350 Q

Four-gauge method
0-2 V mode

60-1000 Q

Mode for gauge with
temperature
measurement function
(one-gauge method,
three-wire type)

120,240,350Q
T(JIS C1602:2015.
IEC 60584-1:2013)

Others

Sensor cable extension
range

Four-gauge method
constant current, 350 Q

Cable round-trip
resistance: 400 Q or less

Outside dimension
(Excluding rubber
protectors and
protrusions)

TS-963: 328 (W) x 174 (H) x 424 (D) mm
TS-960: 328 (W) x 148 (H) x 200 (D) mm

Sensitivity change

Four-gauge method
constant current, 350 Q

+0.1% to -0.5%
/ Cable round-trip
resistance: 100 Q

Mass

TS-963: Approx. 10 kg / TS-960: Approx.
5 kg

Built-in measurement unit (common to all modes)

Lead wire resistance
compensation range
Comet B (1G3W)

Gauge resistance 120 Q: About 100 Q or less

Gauge resistance 240 Q: About 200 Q or less

Gauge resistance 350 Q: About 300 Q or less

Common to all modes

Zero stability

+1.0 x 10 strain/°C or less (one-gauge method)
+0.5 x 10 strain/°C or less (two-gauge method)

Number of measuring
points

TS-963: 30 points / TS -960: 10 points

Initial unbalance

£750 x 10° strain/°C or less (one-gauge method)
+500 x 10° strain/°C or less (two-gauge method)

Input terminal

Dual-purpose type for screw fixing and
soldering

DC voltage measurement

Vi

DC + 640 mV

One-touch connector

NDIS one-touch connector

V1/100

DC +64V

Input impedance

1 MQ or more

Allowable input voltage
between B and D

DC + 70 V max

Thermocouple temperature measurement

Applicable
thermocouple

TK,J,B,S,R,E,N

JIS C1602:2015.1EC 60584-1:2013

Platinum resistance temperature detector measurement

Applicable platinum
resistance temperature
detector

Pt100 (500 pA constant current 3-wire

type)

JIS C 1604:2013, IEC 60751: 2008




DATA LOGGER

Strain measurement (High-speed mode) Platinum resistance temperature detector temperature measurement (JIS C
. — 1604:2013, IEC 60751:2008) (high-speed mode)
Bridge excitation DC2V 4ms (50 Hz) Applicable resistance b1100
Initial value storage 1 10° ) temperature detector
range +160000 = 107 strain Measurement Method | Three-wire type (Pt3W)
T T Linearization Digital calculation
emp.efa ure +0.002% rdg/°C Temperature coefficient o o
coefficient of accuracy of accuracy +0.0020% rdg/°C
Aging change of o Aging change of +0.05% rdg/year
accuracy +0.02% rdg/year accuracy 10.05% ragly
- Measurement range -200 to +850°C
Measurement range Resolution Resolution 0.1° C
+40000 x 10° strain 1 x 10° strain Accuracy (at 23°C £ 5°C) |+ (0.1% rdg + 0.3°C)
Measurement range +380000 x 10° strain 2 x 10° strain
and resolution + 160000 x 10° strain 4 x 10° strain
+ 320000 * 10° strain 8 x 10° strain
+640000 x 10° strain 16 x 10° strain

+(0.08% rdg + 3 digits)
Accuracy (at 23°C £ 5°C) | (one-gauge method, two-gauge method, four-gauge method)
+(0.08% + 6 digits) (four-gauge method 0-2 V mode)

Constant current strain measurement (four-gauge method only) (high-speed mode)

Bridge excitation DC 6mA 4ms (50 Hz)

Bridge resistance 350 Q

Initial value storage
range

+ 160000 x 10 strain

Temperature coefficient

+0.002% rdg/°C
of accuracy

Aging change of accuracy| +0.02% rdg/year

Measurement range Resolution
+40000 x 10 strain 1 x 10 strain
Measurement range and | * 80000 x 10° strain 2 x 10° strain
resolution + 160000 x 10 strain 4 x 10° strain

+ 320000 x 107 strain 8 x 10° strain
+ 640000 x 107 strain 16 x 107 strain

Accuracy (at 23°C = 5°C) | +(0.08%rdg+3digit)

DC voltage measurement (high-speed mode)

Initial value storage range

vi1/1 +160.000mV

V1/100 +16.0000V

Temperature coefficient

+0.0024%rdg/°C
of accuracy

aZndlchand=lol +0.024% rdglyear

accuracy
Measurement range Resolution
+40.000mV 0.001mV

Vi * 80.000mV 0.002mV i)
+160.000mV 0.004mV [
Measurement +320.000mV 0.008mV )
range and +640.000mV 0.016mV E
resolution +4.0000V 0.0001V S
+ 8.0000V 0.0002V -
V1/100 +16.0000V 0.0004V -
+32.0000V 0.0008V 2}
+64.0000V 0.0016V E
Accuracy (at 23°C|V1/1 +(0.08%rdg+6digit) o))
+5°C) c
With moving V1/100 | +(0.08%rdg+6digit) =
averaging =}
Accuracy (at 23°C|V1/1 +(0.08%rdg+50digit) ()
+5°C) (3]
Without moving [V1/100 |+(0.08%rdg+50digit) =
averaging E
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DATA LOGGER

TS-963/T 3-960 (High-speed, High-accuracy, High-functionality)

Thermocouple temperature measurement

(JIS C 1602:2015, IEC 60584-1:2013) (high-speed mode)

Thermocouple temperature measurement

T,K,J,B,S,R,E,N

Applicable thermocouple| T, K, J, B, S, R, E, N Applicable thermocouple | ;516052015 1EC 60584-1:2013
Linearization Digital calculation Platinum resistance temperature detector measurement
Accuracy (at 23°C £ 5°C) Applicable platinum .
Type Mea;unrg?ent Resolution| (External reference| (Internal reference resistance temperature Pt100 (500 pA constant current 3-wire type)
junction) junction) detector JIS C 1604:2013, IEC 60751: 2008
250 to -200°C| 0.1°C | #(0.31%rdg+1.9°C) | #(0.31%rdg+5.2°C)
T -200 to -100°C| 0.1°C +(0.14%rdg+0.8°C) +(0.14%rdg+2.1°C) Strain measurement (high-precision mode)
4100 to  0°C| 04°C | #(0.11%rdg+0.5°C) | #(0.11%rdg+1.2°C) - —
0 to +400°C| 01°C | (0.08%rdg+04°C) | (0.08%rdg+0.9°C) Bridgolexcitation DC2V 24ms(50Hz)
210 to -160°C| 0.41°C | #(0.17%rdg+0.9°C) | +(0.17%rdg+2.5°C) Initial value storage £160000%10° strain
K | -160 to 0°C| 0.1°C +(0.12%rdg+0.6°C) | #(0.12%rdg+1.5°C) Hange
0 to +960°C| 0.1°C +(0.09%rdg+0.4°C) +(0.09%rdg+0.9°C) Temperature coefficient £0.002%rda/°C
+960 t0+1370°C | 0.1°C | #(0.10%rdg+0.9°C) | #(0.10%rdg+1.5°C) of accuracy +0.002%rdg
200 to -160°C| 0.1°C | #(0.15%rdg+0.6°C) | #(0.15%rdg+1.8°C) Aging change of
| 160° o 0°C| 01C | 011%0gr04°C) | #011%mdg+ 3C) S 0.02% rdg/year
0 to +700°C| 0.4°C | #(0.09%rdg+0.3°C) | (0.09%rdg+0.8°C) -
+700 t0+1200°C | 04°C | +{0.09%rdg+0.6°C) | +(0.09%rdg+1.0°C) Mfoas(;‘oremfgz "":”g,e 1Re1S§L“"t°”,
+ x 107 strain x 107 strain
+200 to +280°C |0.5t00.4°C| +(0.03%rdg+6.0°C) +(0.03%rdg+6.0°C) Measurement range and | . gop00 x 10° strain 2 x 10°® strain
B +280 to +800°C |0.3t00.1°C| +(0.03%rdg+2.4°C) +(0.03%rdg+2.4°C) resolution + 160000 x 10°° strain 4 x 10°® strain
+800 to+1760°C | 0.1°C | #(0.04%rdg+2.6°C) | +(0.04%rdg+2.6°C) £ 320000 x 10° strain 8 * 10° strain
s | 10 to +200°C| 01°C | #0.06%dgr24°C) | £(0.06%rdg+3.1°C) + 640000 x 10° strain 16 x 10 strain
+200 to+1760°C 0.1°C +(0.05%rdg+0.4°C) 4(0.05%rdg+2.0°C) Accuracy (at 23°C * 5°C)| +(0.05%rdg+1digit)
10 to +150°C| 0.1°C | #(0.06%rdg+2.4°C) | #(0.06%rdg+3.1°C) - -
R | 4150 1041760°C| 04°C | (0.05%rdg+1.5°C) | (0.05%rdg+1.8°C) g“l’;;t:'r‘etc‘i::;i";i::;“ ezstiemsnilicindaugsimethodionlv)
=210 to +550°C| 0.1°C | #(0.16%rdg+0.6°C) | +(0.16%rdg+2.0°C) - —
B | +550 t0+1000°C| 01°C | #(0.09%rdg+04°C) | +(0.09%rdg+0.9°C) Bridgejexcitation DC6mA 24ms(50Hz)
2200 to  0°C| 0.1°C | #(0.11%rdg+1.3°C) | #(0.11%rdg+2.7°C) Bridge resistance 3500
N 0 t0+1090°C | 0.1°C | #(0.09%rdg+0.5°C) | #(0.09%rdg+1.0°C) Initial value storage o
+1090 t0+1300°C | 0.1°C | #(0.06%rdg+0.9°C) | +(0.06%rdg+1.3°C) range +160000x10° strain

*The accuracy of sensor is not included, and thermocouple B does not use the

reference junction.

High-precision mode

Temperature coefficient
of accuracy

+0.002%rdg/°C

Aging change of accuracy

+0.02%rdg/year

Measuring speed

0.4 sec (50 Hz) / 0.34 sec (60 Hz)

(0.8 sec when using gauge with temperature
measurement)

(50 Hz) / 0.67 sec (60 Hz)

Strain measurement

Measurement range Resolution

Measurement range and
resolution

1 x 10° strain
2 x 10°® strain
4 x 10° strain
8 x 10°® strain
16 x 10 strain

+ 40000 x 10 strain
+ 80000 x 10° strain
+ 160000 x 10° strain
+ 320000 x 10 strain
+ 640000 x 10° strain

Applicable wiring
method, gauge
resistance

One-gauge method,

h 120, 240, 350 Q
three-wire type

Accuracy (at 23°C * 5°C)

+(0.05%rdg+1digit)

High-resolution strain measurement (four-gauge method only)

(high-precision mode)

Two-gauge method 60-1000 Q

Two-gauge common 60-1000 O Bridge excitation DC5V 24ms(50Hz)

dummy method Initial value storage +16000.0x10° strain

Four-gauge method 60-1000 Q range B i

Four-gauge method Temperature coefficient o o

constant current 3500 of accuracy +0.002%rdg/*C

Four-gauge method _ Aging change of accuracy| + 0.02% rdg/year

high-resolution mode 120-1000 Q > -

Measurement range Resolution

Four-gauge method constant 350 Q

current high-resolution mode +4000.0 x 10 strain 0.1 x 10 strain

= thod Measurement range and | + g000.0 x 10° strain | 0.2 x 10°® strain

oop ySaage memed 160-1000 0 resolution +16000.0 x 10° strain| 0.4 x 10 strain
. +32000.0 x 10° strain| 0.8 x 10 strain

Mode for gauge with + 64000.0 x 10° strain 1.6 x 10 strain

temperature 120, 240, 350 Q

measurement function
(one-gauge method,
three-wire type)

T(JIS C 1602:2015, IEC
60584-1:2013)

Accuracy (at 23°C * 5°C)

+(0.05%rdg+3digit)

Sensor cable extension
range

Four-gauge method Cable round-trip resistance:

High-resolution strain measurement (four-gauge method only)

(high-precision mode)

Bridge excitation

DC 14 mA 24 ms (50 Hz)

constant current, 350 Q | 400 Q or less
Four-gauge method constant | Cable round-trip resistance:
current high-resolution: 350 Q | 160 Q or less

Bridge resistance

350 Q

Sensitivity change

Four-gauge method

constant current, 350 Q | *0-1% to -0.5%

/ Cable round-trip

Four-gauge method constant | ocistance: 100 Q

current high-resolution: 350 Q

Initial value storage
range

+ 16000.0 x 10 strain

Temperature coefficient
of accuracy

+0.002% rdg/°C

Lead wire resistance
compensation range
Comet B (1G3W)

Gauge resistance 120 Q: About 100 Q or less

Aging change of accuracy

+0.02% rdg/year

Gauge resistance 240 Q: About 200 Q or less

Gauge resistance 350 Q: About 300 Q or less

Zero stability

+1.0 x 10 strain/°C or less (one-gauge method)
+0.5 x 10 strain/°C or less (two-gauge method)

Initial unbalance

+750 x 10 strain or less (one-gauge method)
+500 x 10 strain or less (two-gauge method)

Measurement range Resolution

Measurement range and
resolution

+4000.0 x 10°° strain 0.1 x 10°® strain
+8000.0 x 10 strain 0.2 x 10°® strain
+16000.0 x 10° strain 0.4 x 10° strain
+32000.0 x 10°° strain 0.8 x 10°® strain
+64000.0 x 10° strain 1.6 x 10° strain

DC voltage measurement

Accuracy (at 23°C * 5°C)

+(0.05%rdg+3digit)

V11

DC+640mV

V1/100

DC+64V

Input impedance

1MQ or more

Allowable input voltage
between B and D

DC£70V MAX
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DC voltage measurement (high-precision mode) Box / unit connection

Initial value storage range Measurement
box EX-50H.
vin +160.000mv Target Measurement| EU-10H. EU-10D. EI-01P
V1/100 £16.0000V fods unit
ici Output unit |[EU-10VO
Temperature coefficient £0.0024%rdg/°C utput uni
of accuracy Measurement

Aging change of Number of |box ’
agcugacy ° +0.024% rdg/year connectable | Measurement Up to 100 units
Measurement range Resolution units unit
+ 40.000mV 0.001mV Output unit |Up to 2 units
V11 +80.000mV 0.002mV Extension distance 100 m (between devices)
Measurement 320 000mV 0.008mv Connection cable for e &X_
range and +640.000mV 0.016mV Connection cable CR-8901 (10 ms, CR-8902 (20 rr{),
resolution +4.0000V 0.0001V CR-8905 (50 m), CR-8910 (100 m)
V1/100 :186‘_%%%%\\/, gjgggix * Regarding the 'numbclar of measurement boxes connected, one EX-50H
+32.0000V 0.0008V is counted as five units.
+64.0000V 0.0016V

V1/1 accuracy (at 23°C Standard accessories

+(0.05%rdg+3digit)

5°C)
V1/100 accuracy (at 23°C . - Instruction Manual (CD) .............cccooiiiiiiiii e 1
+5°C) +(0.05%rdg+2digit) AC power cable (CR-03) ...........ccooiiieiiaiiieieee 1
Platinum resistance temperature detector temperature measurement Ground wire (CR-20) ... 1
(JIS C 1604:2013, IEC 60751:2008 Pt100) (high-precision mode) SD Card .. 1
Applicable resistance VINYI COVET oo 1
Pt100 -
temperature detector Warranty certificate . 1
Measurement Method Three-wire type (Pt3W) Phillips SCreWdriVer ..............ueeeeeeeeeeeeeieeeeeee 1

Linearization

Digital calculation

Temperature coefficient
of accuracy

+0.0020% rdg/°C

Aging change of

+0.05% rdg/year

accuracy
Measurement range -200 to +850°C
Resolution 0.1°C

Accuracy (at 23°C = 5°C

) | (0.05% rdg + 0.3°C)

Thermocouple temperature measurement (JIS C 1602:2015, IEC 60584-

1:2013) (high-precision

mode)

Applicable
thermocouple

T,K J,B, SR, EN

Linearization

Digital calculation

. Measurement ) Accuracy (at 23°C * 5°C)

ype range Resolution | (External reference| (Internal reference

junction) junction)
250 to -200°C| 0.1°C | #(0.19%rdg+0.5°C) | +(0.19%rdg+3.8°C)
T 200 to -100°C| 0.1°C +(0.09%rdg+0.2°C) |  +(0.09%rdg+1.6°C)
-100 to +400°C| 0.1°C | #(0.08%rdg+0.2°C) | +(0.06%rdg+0.9°C)
210 to -160°C| 0.1°C | #(0.11%rdg+0.3°C) | +(0.11%rdg+1.8°C)
K 160 to  0°C| 0.1°C | #(0.08%rdg+0.2°C) | +(0.08%rdg+1.1°C)
0to +960°C| 0.1°C | #(0.06%rdg+0.1°C) | #(0.06%rdg+0.7°C)
+960 to +1370°C|  0.4°C | +(0.06%rdg+0.6°C) | +(0.06%rdg+1.2°C)
-200 to -160°C| 0.1°C 4(0.09%rdg+0.2°C) 4(0.09%rdg+1.4°C)
J 160 to  0°C| 0.1°C +(0.07%rdg+0.1°C) |  #(0.07%rdg+1.0°C)
0 to +700°C| 0.1°C +(0.05%rdg+0.1°C) 4(0.05%rdg+0.6°C)
+700 to +1200°C|  0.1°C +(0.06%rdg+0.4°C) |  #(0.06%rdg+0.8°C)
+200 to +280°C | 051004°C| £(0.03%rdg+1.5°C) | +(0.03%rdg+1.5°C)
B | +280 to +800°C|03t00.1°C| #(0.03%rdg+0.6°C) | +(0.03%rdg+0.6°C)
+800 t0 +1760°C| 0.4°C | +(0.04%rdg+0.4°C) | +(0.04%rdg+0.4°C)
s 10to +200°C| 0.1°C | #(0.06%rdg+0.6°C) | +(0.06%rdg+1.3°C)
+200to +1760°C| 0.1°C +(0.05%rdg+0.4°C) |  #(0.05%rdg+0.8°C)
R 10 to +150°C| 0.1°C | #(0.06%rdg+0.6°C) | +(0.06%rdg+1.3°C)
+150 to +1760°C| 0.4°C | +(0.05%rdg+0.4°C) | +(0.05%rdg+0.8°C)
E 210 to +550°C| 0.1°C | #(0.10%rdg+0.2°C) | (0.10%rdg+1.6°C)
+550 to +1000°C| 0.4°C | #(0.06%rdg+0.3°C) | +(0.06%rdg+0.7°C)
-200 to  0°C| 0.1°C +(0.11%rdg+0.4°C) | +(0.11%rdg+1.8°C)
N 0 to +1090°C| 0.1°C 4(0.05%rdg+0.2°C) 4(0.05%rdg+0.7°C)
+1090 to +1300°C|  0.1°C +(0.06%rdg+0.6°C) |  #(0.06%rdg+0.9°C)

* The accuracy of sensor is not included, and thermocouple B does not use the

reference junction.

Related Products

SD card

Supported card capacity: 4 GB (Designated by us)

RP-E11 external printer

The measurement data of the TS-963/-
960 data logger is printed out.
RP-E11-K3FJ1-S

(RS-232C connection)

Dedicated printer paper P-80
5 rolls/box

Measurement software Visual LOG

Paper size: 80 mm width, 25 m/7200 lines/roll

Visual LOG TDS-7130v2 static measurement software

SB-OT1B one-touch terminal

This terminal block allows one-touch connection of input lead wires. It is
used by attaching to the input terminal of the switch box. (One set of five

terminals)
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ANALOG OUTPUT UNIT

T-ZACCS UNIT EU-10V0

@®Up to two units or 20 points of analog outputs are Specifications
possible for one TS-963/-960 unit. Function
@ This unit can be installed anywhere on the line between Function Z:’g‘lfrgfy"éﬁg‘;;gf measurement value of
the data logger and the measurement box and unit. Number of output points |10 points
Output BNC connector
Output range +10V, 5V, 0to +5V
. . Arbitrary output at zero and within the output
Calibration output level range
Accuracy
Output accuracy ‘t (0.1% + 5 mV)

Connection with data logger

Number of connectable

units Up to 2 units
Extension distance 100 m (between devices)
Connection cable Connection cable for the EX (CR-89**)

Power supply

T-ZACCS UNIT EU-10 VO

Power supply voltage AC 100-240 V 50/60 Hz

analog output unit .
c € Maximum power 86 VA max

consumption

Environment

; ; ; ; - ~ x Operating temperature / |0 to +50°C
This equipment is an anglog output unit for lthe T-ZACCS9 TS-963/-960. humidity range 85% RH or less (No condensation)
Analog data according to inputs, such as strain and voltage can be output.
Since this equipment is an independent unit, it can be installed anywhere Others
on the line between the data logger and the measurement box and unit.

99 Outside dimension 328 (W). * 98 (H) x183 (D) mm .
(Excluding rubber protectors and protrusions)
Mass About 3 kg

Standard accessories

AC power cable (CR-03)
Ground wire (CR-20) ....

ViNyl COVEr L.
Connection cable for the EX (CR-892M)............ccoeeviiunennns 1
Warranty certificate ... 1

External Dimensions
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T-ZACCS UNIT EU-10D0

DIGITAL OUTPUT UNIT

® Up to 10 points of non-isolated TTL or LVTTL level digital
signals can be output.
@ Easy connection with BNC cables

T-ZACCS UNIT EU-10DO
digital output unit

This equipment is an analog output unit dedicated for the T-ZACCS9
TS-960/-963. It is possible to output up to 10 points of TTL/LVTTL level
digital signals at the same time based on the trigger and alarm conditions
set on the TS-960/TS-963. Since wiring using BNC cables is possible, it is
easy to build a system that uses measuring instruments and test
equipment tailored to the TS-960/TS-963 measurements, synchronization
with the PLC, and trigger control.

External Dimensions

Specifications

Function

Function

Trigger and alarm signal output or inter-unit
synchronization signal output according to
TS-960/963 setting

Number of output points

10 points

Output connector

BNC connector

Output format

Non-isolated TTL output

DC 5V (TTL trigger level)

HI (ON) level output voltage: 2.0 V or more

LO (OFF) level output voltage: 0.8 V or less
Non-isolated LVTTL output

DC 3.3 V (LVTTL trigger level)

HI (ON) level output voltage: 2.0 V or more
LO (OFF) level output voltage: 0.8 V or less

Maximum output current

3 mA max

Unit synchronization
signal output

Output signal frequency: 10 Hz

Connection with data logger

Number of connectable
units

Up to 1 unit

Extension distance

100 m (between devices)

Connection cable

Connection cable for the EX (CR- 89xx)

Power supply

Power supply voltage

AC 100-240 V 50/60Hz

Maximum power

h 86 VA max
consumption
Environment
Operating temperature / |0 to +50°C

humidity range

85% RH or less (No condensation)

Others
Outside dimension 328 (W) x 183 (D) x 98 (H) mm
Mass 3 kg

Standard accessories

AC power cable (CR-03)
Ground wire (CR-20) ..
Connection cable for the
Vinyl cover ..............
Warranty certificate

EX (CR-892M)

‘ 328
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MEASUREMENT BOX

T-ZAGCS BOX EX-50H

@ 1000 points per 0.1 seconds at the fastest due to adoption
of an ultra-high-speed field network

@ Our unique next-generation A/D method that achieves
both high precision and high stability and high-speed
measurement eliminates various thermo-electromotive
forces, zero movement of the amplifier, and commercial
power supply noise and realizes high-precision and high-
stability measurement.

@ The high-precision mode can measure 1000 points in 0.4
seconds (50 Hz) even when using the thermocouple
measurement or high-resolution mode.

@ A strain gauge with temperature measurement function
can be measured with one channel.

® Equipped with Complete Compensation Method of Strain
(Comet)

@ Various check functions (insulation check, sensitivity
check, variation check, and thermocouple disconnection
check)

q

This equipment is a measurement box for expanding the number of measuring
points in combination with the T-ZACCS9 TS-963/-960. With 50 measurement
points, this equipment allows you to measure strain gauges, strain gauge type
converters, thermocouples, platinum resistance temperature detectors, DC
voltages, and other equipment. By adopting our unique next-generation A/D
method that achieves both high precision and high stability and high-speed
measurement, and an ultra-high-speed field network based on the Ethernet,
various thermo-electromotive forces, zero movement of the amplifier, and
commercial power supply noise are eliminated, and high-precision and high-
stability measurement is realized. At the same time, regardless of the number
of measuring points, the high-speed mode can measure in 0.1 seconds and
the high-precision mode can measure in 0.4 seconds (50 Hz).

T-ZACCS BOX EX-50H

External Dimensions

Specifications

Measurement capabilities

Common to all modes

Number of measuring
points

50 points

Input terminal

Dual-purpose type for screw fixing and
soldering

One-touch connector

NDIS one-touch connector

Compensation mode

Comet NON, Comet A, Comet B

At the time of
measurement Open check
Insulation check, sensitivity check,
Check function variation check, and thermocouple
Sensor disconnection check
Lead wire resistance check and
bridge output check
High-speed mode
v1/1 DC + 640 mV
V1/100 DC + 64 V
Input impedance 1 MQ or more
0.1 seconds

Measuring speed

(0.2 seconds when using

a gauge with the

temperature measurement)

Strain measurement

Applicable wiring method,
gauge resistance

One-gauge method,
three-wire type

120, 240, 350 Q

Two-gauge method 60-1000 Q
Two-gauge common 60-1000 Q
dummy method

Four-gauge method 60-1000 Q
Four-gauge method

constant current 3500
Four-gauge method 0-2 60-1000 Q

V mode

Mode for gauge with
temperature measurement
function

(one-gauge method, three-
wire type)

120,240,350Q
T(JIS C1602:2015.1EC
60584-1:2013)

Sensor cable extension
range

Four-gauge method
constant current, 350 Q

Cable round-trip resistance:
400 Q or less

Sensitivity change

Four-gauge method
constant current, 350 Q

+0.1% to -0.5%
/ Cable round-trip
resistance: 100 Q

Lead wire resistance
compensation range
Comet B (1G3W)

Gauge resistance 120 Q: About 100 Q or less

Gauge resistance 240 Q: About 200 Q or less

Gauge resistance 350 Q: About 300 Q or less

Zero stability

+ 1.0 x 10 strain/°C or less (one-gauge method)
+ 0.5 x 10 strain/°C or less (two-gauge method)

Initial unbalance

+ 750 x 10 strain or less (one-gauge method)
+ 500 x 10 strain or less (two-gauge method)

DC voltage measurement

Allowable input voltage
between B and D

DC = 70 V max

Thermocouple temperature measurement

Applicable thermocouple

TK,J,B,S,R,E,N
JIS C1602:2015, IEC 60584-1:2013

Platinum resistance temperature detector measurement

Applicable platinum
resistance temperature
detector

Pt100 (500 pA constant current three-wire type)
JIS C 1604:2013, IEC 60751: 2008

Strain measurement (high-speed mode)

E—=—=j — Bridge excitation DC2V 4ms(50Hz)
o) o _: ﬁj.@ia @-E:; @-E:; ﬁjéia @-E:; Initial value storage range| +160000x10° strain
@f@ A %g %g%g%g %g Temperature coefficient | 10, oo
g -
S i © i © i © i © i © Aging change of £0.02% rdglyear
N : B - : .
™ R © 1) © (Rl © kil © (kDR © accuracy,
. %@ %@%@%@ %@ Measurement range Resolution
& mgmgmgmgmg +40000 x 10 strain 1 x 107 strain
. g N MQ WQMQM@ m@ Measurement range and + 80000 x 10 strain 2 x 10° strain
—" — resolution +160000 x 10° strain 4 x 10° strain
+ 320000 x 10° strain 8 x 107 strain
130 490 + 640000 x 10° strain 16 x 10° strain
+(0.08% rdg + 3 digits) (one-gauge method, two-gauge
Accuracy (at 23°C £ 5°C) | method, four-gauge method)
+ (0.08%+ 6 digits) (four-gauge method 0-2 V mode)
 —



MEASUREMENT BOX

Constant current strain measurement (four-gauge method only) (high-speed mode)

Bridge excitation

DC6mA 4ms(50Hz)

Bridge resistance

350Q

Initial value storage range

+160000%10°¢ strain

Temperature coefficient of
accuracy

+0.002%rdg/°C

Aging change of accuracy

+ 0.02% rdgl/year

Measurement range Resolution

Measurement range and
resolution

1 x 10 strain
2 x 10° strain
4 x 10° strain
8 x 10° strain
16 x 10° strain

+40000 x 107° strain
+380000 x 10° strain
+ 160000 x 10° strain
+ 320000 x 10° strain
+ 640000 x 10° strain

Accuracy (at 23°C * 5°C)

+(0.08%rdg+3digit)

DC voltage measurement (high-speed mode)

Initial value storage range

V11

+160.000mV

V1/100

+16.0000V

High-precision mode

Measuring speed

0.4 sec (50 Hz) / 0.34 sec (60 Hz)

(0.8 sec when using gauge with temperature
measurement)

(50 Hz) / 0.67 sec (60 Hz)

Strain measurement

Temperature coefficient
of accuracy

+0.0024%rdg/°C

Aging change of

+ 0.024% rdg/year

One-gauge method,

N 120, 240, 350 Q
three-wire type

Applicable wiring
method, gauge resi 1ce

Two-gauge method 60-1000 Q
Two-gauge common
dummy method 60-1000 0
Four-gauge method 60-1000 Q
Four-gauge method
constant current 3500
Four-gauge method high- _

t resolution mode 120-1000Q
Four-gau_ge method_ constant 350 Q
current high-resolution mode
Four-gauge method 0-2
V mode 60-1000 Q
Mode for gauge with
temperature measurement | 120, 240, 350 Q
function T (JIS C 1602:2015, IEC

(One-gauge method, three-| 60584-1:2013)
wire type)

Sensor cable extension

Four-gauge method
constant current, 350 Q

Cable round-trip resistance:
400 Q or less

range

Four-gauge method constant
current high-resolution: 350 Q

Cable round-trip resistance:
160 Q or less

accuracy

Measurement range Resolution

+40.000mV 0.001mV

VA1 +80.000mV 0.002mV

+160.000mV 0.004mV

Measurement +320.000mV 0.008mV
range and +640.000mV 0.016mV
resolution +4.0000V 0.0001V
+8.0000V 0.0002V

V1/100 +16.0000V 0.0004V

£32.0000V 0.0008V

+64.0000V 0.0016V

Four-gauge method

constant current, 350 Q *0.11t0-0.5%

Sensitivity change

/ Cable round-trip

Four-gauge method constant | . 4-0 0 100 Q

current high-resolution: 350 Q

Lead wire resistance

Gauge resistance 120 Q: About 100 Q or less

compensation range

Gauge resistance 240 Q: About 200 Q or less

Comet B (1G3W)

Gauge resistance 350 Q: About 300 Q or less

Accuracy (at 23°C £ 5°C) [V1/1

(0.08%rdg+6digit)

Zero stability

+ 1.0 x 10 strain/°C or less (one-gauge method)
+ 0.5 x 10 strain/°C or less (two-gauge method)

With moving averaging (V1/100

Accuracy (at 23°C [V1/1

*
+(0.08%rdg+6digit)
+(0.08%rdg+50digit)

Initial unbalance

+ 750 x 107 strain or less (one-gauge method)
+ 500 x 10 strain or less (two-gauge method)

1 5°C)
Without moving
averaging

V1/100

+(0.08%rdg+50digit)

DC voltage measurement

Vi1

DC+640mV

V1/100

DCx64V

Platinum resistance temperature detector temperature measurement (JIS C
1604:2013, IEC 60751:2008 Pt100) (high-speed mode)

Input impedance

1 MQ or more

Applicable resistance
temperature detector

Pt100

Allowable input voltage

DC+70V MAX

between B and D

Measurement Method

Three-wire type (Pt3W)

Thermocouple temperature measurement

Linearization

Digital calculation

Applicable thermocouple

TK,J,B,S,R,E,N
JIS C1602:2015. IEC 60584-1:2013

Temperature coefficient of
accuracy

+0.0020% rdg/°C

Aging change of accuracy

+0.05% rdg/year

Measurement range

-200 to +850°C

Resolution

0.1°C

Accuracy (at 23°C * 5°C)

+ (0.1% rdg + 0.3°C)

Thermocouple temperature measurement (JIS C 1602:2015, IEC 60584-

1:2013) (high-speed mode)

Applicable thermocouple| T, K, J, B, S, R, E, N
Linearization Digital calculation
Measurement ) Accuracy (at 23°C + 5°C)
Type et Resolution | (External reference| (Internal reference
ge ¥ ; . N
junction) junction)
-250 to -200°C| 0.1°C +(0.31%rdg+1.9°C) +(0.31%rdg+5.2°C)
T -200 to -100°C| 0.1°C +(0.14%rdg+0.8°C) +(0.14%rdg+2.1°C)
-100 to 0°C| 0.1°C +(0.11%rdg+0.5°C) +(0.11%rdg+1.2°C)
0 to +400°C| 0.1°C +(0.08%rdg+0.4°C) +(0.08%rdg+0.9°C)
-210 to -160°C| 0.1°C +(0.17%rdg+0.9°C) +(0.17%rdg+2.5°C)
K -160 to 0°C| 0.1°C +(0.12%rdg+0.6°C) +(0.12%rdg+1.5°C)
0 to +960°C| 0.1°C +(0.09%rdg+0.4°C) +(0.09%rdg+0.9°C)
+960 to +1370°C| 0.1°C +(0.10%rdg+0.9°C) +(0.10%rdg+1.5°C)
-200 to -160°C| 0.1°C +(0.15%rdg+0.6°C) +(0.15%rdg+1.8°C)
J -160 to 0°C| 0.1°C +(0.11%rdg+0.4°C) +(0.11%rdg+1.3°C)
0 to +700°C| 0.1°C +(0.09%rdg+0.3°C) +(0.09%rdg+0.8°C)
+700 to +1200°C| 0.1°C +(0.09%rdg+0.6°C) +(0.09%rdg+1.0°C)
+200 to +280°C|05t004°C| (0.03%rdg+6.0°C) +(0.03%rdg+6.0°C)
B | +280 to +800°C|0.3t00.1°C| #(0.03%rdg+2.4°C) +(0.03%rdg+2.4°C)
+800 to +1760°C| 0.1°C +(0.04%rdg+2.6°C) +(0.04%rdg+2.6°C)
s -10 to +200°C| 0.1°C +(0.06%rdg+2.4°C) +(0.06%rdg+3.1°C)
+200 to +1760°C| 0.1°C +(0.05%rdg+0.4°C) +(0.05%rdg+2.0°C)
R -10 to +150°C| 0.1°C +(0.06%rdg+2.4°C) +(0.06%rdg+3.1°C)
+150 to +1760°C| 0.1°C +(0.05%rdg+1.5°C) +(0.05%rdg+1.8°C)
E -210 to +550°C| 0.1°C +(0.16%rdg+0.6°C) +(0.16%rdg+2.0°C)
+550 to +1000°C| 0.1°C +(0.09%rdg+0.4°C) +(0.09%rdg+0.9°C)
-200 to 0°C| 0.1°C +(0.11%rdg+1.3°C) +(0.11%rdg+2.7°C)
N 0 to +1090°C| 0.1°C +(0.09%rdg+0.5°C) +(0.09%rdg+1.0°C)
+1090 to +1300°C| 0.1°C +(0.06%rdg+0.9°C) +(0.06%rdg+1.3°C)

* The accuracy of sensor is not included and thermocouple B does not use the reference junction.

Platinum resistance temperature detector measurement

Applicable platinum
resistance temperature
detector

Pt100 (500 pA constant current 3-wire type)
JIS C 1604:2013, IEC 60751: 2008

Strain measurement (high-|

precision mode)

Bridge excitation

DC2V 24ms(50Hz)

Initial value storage range

+160000x10°® strain

Temperature coefficient of
accuracy

+0.002%rdg/°C

Aging change of accuracy

+0.02%rdg/year

Measurement range and
resolution

Measurement range Resolution

+40000%107° strain 1x10° strain
+80000%107 strain 2x10° strain
+160000%10° strain 4x10° strain
+320000%10°° strain 8x10° strain
+640000x10° strain 16x10° strain

Accuracy (at 23°C = 5°C)

+(0.05%rdg+1digit)

Constant current strain measurement (four-gauge method only) (high-

precision mode)

Bridge excitation

DC6mA 24ms(50Hz)

Bridge resistance

350Q

Initial value storage
range

+160000x%10 strain

Temperature coefficient
of accuracy

+0.002%rdg/°C

Aging change of accuracy

+0.02%rdg/year

Measurement range and
resolution
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Resolution

1x10°° strain
2x10° strain
4x10°° strain
8x10° strain
16x10° strain

Measurement range

+40000%10°° strain
+80000%10°° strain
+160000%10°° strain
+£320000%10°° strain
+640000%10°° strain

Accuracy (at 23°C * 5°C)

+(0.05%rdg+1digit)
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MEASUREMENT BOX

T-ZACGCS BOX EX-50H

High-resolution strain measurement (four-gauge method only) (high-

precision mode)

Thermocouple temperature measurement
(JIS C 1602:2015, IEC 60584-1:2013) (high-precision mode)

Bridge excitation DC5V 24ms(50Hz) Applicable thermocouple | T, K, J, B, S, R, E, N
— = - Linearization Digital calculation
Initial value storage range|+16000.0x10™ strain Accuracy (at 23°C  5°C)
Temperature coefficient of]| T Measurement Resoluti y =
+0.002%rdg/°C ype| range esolution| External rgference (Intel:nal rf:ference
accuracy junction) junction)
Aging change of accuracy| +0.02%rdg/year -250 to -200°C 0.1°C +(0.19%rdg+0.5°C) +(0.19%rdg+3.8°C)
- T -200 to -100°C| 0.1°C +(0.09%rdg+0.2°C) +(0.09%rdg+1.6°C)
Ti;;‘;’g’:fgz '?”99 - Tf:gf:“:’”l -100 to +400°C| 0.1°C | +(0.06%rdg+0.2°C) | +(0.06%rdg+0.9°C)
+ . strain . strain
Measurement range and +8000.0%10° strain 0.2x10° strain -210 to -160°C| 0.1°C +(0.11%rdg+0.3°C) +(0.11%rdg+1.8°C)
resolution +16000.0x10° strain 0.4%10° strain K -160 to 0°C| o0.1°C +(0.08%rdg+0.2°C) +(0.08%rdg+1.1°C)
ot 6oy 0to +960°C| 0.4°C | #(0.06%rdg+0.1°C) | +(0.06%rdg+0.7°C)
+32000.0%10” strain 0.8x10” strain °c e . o e L o 196
164000.0x10° strain 1.6x10° strain +960 to +1370 0.1 #(0.06%rdg+0.6°C) | #(0.06%rdg+1.2°C)
Accuracy (at 23°C £ 5°C) | £(0.05%rdg+3digit) ?gg :0 - 168“2 812 tggg%rgwg?g; tﬁgg%orggqgg;
- o} ° 1° +(0.07%rdg+0.1° +(0.07%rdg+1.0°
High-resolution strain measurement (four-gauge method only) J 0 to +700°C| 0.1°C +(0.05%rdg+0.1°C) +(0.05%rdg+0.6°C)
(high-precision mode) +700 to +1200°C| 0.1°C +(0.06%rdg+0.4°C) +(0.06%rdg+0.8°C)
Bridge excitation DC14mA 24ms(50Hz) +200 to +280°C |0.5t00.4°C| +(0.03%rdg+1.5°C) +(0.03%rdg+1.5°C)
; : B +280 to +800°C | 0.3t00.1°C| +(0.03%rdg+0.6°C) +(0.03%rdg+0.6°C)
Blidgslissistances 3500 . +800 to+1760°C| 0.1°C | +(0.04%rdg+0.4°C) | +(0.04%rdg+0.4°C)
Initial value storage range | +16000.0x10™ strain 210 to +200°C 0.1°C +(0.06%rdg+0.6°C) +(0.06%rdg+1.3°C)
Temperature coefficient of] £0.002%rdg/°C S| 4200 to+1760°C| 0.1°C +(0.05%rdg+0.4°C) | £(0.05%rdg+0.8°C)
accuracy - R -10 to +150°C| 0.1°C | #(0.06%rdg+0.6°C) | #(0.06%rdg+1.3°C)
Aging change of accuracy| +0.02%rdg/year +150 to +1760°C| 0.1°C +(0.05%rdg+0.4°C) +(0.05%rdg+0.8°C)
Measurement range Resolution E -210 to +550°C 0.1°C +(0.10%rdg+0.2°C) +(0.10%rdg+1.6°C)
+ 4000.0%10° strain 0.1x10° strain +550 to +1000°C | 0.1°C +(0.06%rdg+0.3°C) +(0.06%rdg+0.7°C)
Measurement range and |+ 8000.0x10° strain 0.2x10° strain 2200t 0°C| 0.4°C | #0.11%rdg+0.4°C) | #(0.11%rdg+1.8°C)
resolution +16000.0x10° strain 0.4x10° strain N 0 to+1090°C| 0.1°C $(0.05%rdg+0.2°C) +(0.05%rdg+0.7°C)
+32000.0x10°® strain 0.8x10° strain +1090 to +1300°C|  0.1°C +(0.06%rdg+0.6°C) | #(0.06%rdg+0.9°C)
+64000.0x10° strain 1.6x10° strain T ; - nluded and th eBd he et
Accuracy (at 23°C £ 5°C) | £(0.05%rdg+3digit) . etgccuracyo sensor is not included and thermocouple B does not use the reference
junction.
DC voltage measurement (high-precision mode) Connection with data Iogger
litialivaluelstoraoaiiangg Number of connectable units| Up to 20 units
vin +160.000mV Extension distance 100 m (between devices)
V1/100 +16.0000V Connection cable Connection cable for the EX (CR-89**)
Temperature coefficient of]|

Power supply

Power supply voltage

+0.0024%rdg/°C
accuracy

Aging change of accuracy| +0.024%rdg/year

AC 100 to 240 V 50/60 Hz

Measurement range Resolution LEEAITITE Power EX-50H: 104 VA max
consumption
+40.000mV 0.001mV .
VA +80.000mV 0.002mV Environment
+160.000mV 0.004mV q 5
Measurement £320.000mV 0.008mV B el 010 ' >0C (No condensa
range and +640.000mV 0.016mV humidity range o or less (No condensation)
el +4.0000V 0.0001V Others
+ 8.0000V 0.0002v
V1/100 +16.0000V 0.0004V i Al 320 (W) 130 (D) x 490 (H) mm ,
+32.0000V 0.0008V (Excluding rubber protectors and protrusions)
+64.0000V 0.0016V Mass Approx. 10 kg

V1/1 accuracy (at 23°C * 5°C)
V1/100 accuracy (at 23°C £ 5°C)

(0.05%rdg+3digit)
(0.05%rdg+2digit)

Standard accessories

+
+

- - AC power cable (CR-03) .........ccooviiiiiiiiiiis 1
Platinum resistance temperature detector temperature measurement G d wire (CR-20 1
(JIS C 1604:2013, IEC 60751:2008 Pt100) (high-precision mode) .roun Wire (CR-20) ..viiiiii e
Applicable resistance P00 VINYL COVEr oo 1
temperature detector Connection cable for the EX (CR-892M) .........ccocevvvnennns 1
Measurement Method Three-wire type (Pt3W) Phillips screwdriver ... 1
Linearization Digital calculation Warranty certificate ... 1

Temperature coefficient of]|
accuracy

Aging change of accuracy| + 0.05% rdg/year
Measurement range -200 to +850°C
Resolution 0.1° C

Accuracy (at 23°C £ 5°C) |+ (0.05% rdg + 0.3°C)

+0.0020% rdg/°C

| Related Products

SB-OT1B one-touch terminal

This terminal block allows one-touch connection of input lead wires. It is
used by attaching to the input terminal of the switch box. (One set of five
terminals)

Connection cable for the EX CR-89XX
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This is a cable for connecting the TS-963/-960 data logger to the
T-ZACCS BOX/T-ZACCS UNIT and for connecting each BOX and UNIT
to each other.

CR-892M (2 m), CR-895M (5 m), CR-8901 (10 m),

CR-8902 (20 m), CR-8905 (50 m), CR-8910 (100 m)
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T-ZACCS UNIT EU-10H

MEASUREMENT UNIT

® 1000 points per 0.1 sec at the fastest due to adoption of
an ultra-high-speed field network.

@ Our unique next-generation A/D method that achieves
both high precision and high stability, and high-speed
measurement eliminates the various thermo-electromotive
forces, zero movement of the amplifier, and commercial
power supply noise and realizes high-precision and high-
stability measurement.

@ The high-precision mode can measure 1000 points in 0.4
seconds (50 Hz) even when using the thermocouple
measurement or high-resolution mode.

@ A strain gauge with temperature measurement function
can be measured with one channel.

® Equipped with the Complete Compensation Method of
Strain (Comet).

® Various check functions (insulation check, sensitivity
check, variation check, and thermocouple disconnection
check).

® 10 ch space saving.

@ Can be distributed to scattered measurement locations.

T-ZACCS UNIT EU-10H

q3

This equipment is a measurement unit for expanding the number of
measuring points in combination with the T-ZACCS9 TS-963/-960. With
10 measurement points, this equipment allows you to measure strain
gauges, strain gauge type converters, thermocouples, platinum resistance
temperature detectors, DC voltages, and other equipment. By adopting
our unique next-generation A/D method that achieves both high precision
and high stability and high-speed measurement, and an ultra-high-speed
field network based on Ethernet, various thermo-electromotive forces,
zero movement of the amplifier, and commercial power supply noise are
eliminated, and high-precision and high-stability measurement are
realized. At the same time, regardless of the number of measuring points,
the high-speed mode can measure in 0.1 seconds, and the high-precision
mode can measure in 0.4 seconds (50 Hz).

External Dimensions

Specifications

Measurement capabilities

Common to all modes

Number of measuring points

10 points

Input terminal

Dual-purpose type for screw fixing and soldering

One-touch connector

NDIS one-touch connector

Compensation mode

Comet NON, Comet A, Comet B

At the time of

n check
measurement Open chec

Check function

Insulation check, sensitivity check, variation
check, and thermocouple disconnection check
Lead wire resistance check and bridge output check

Sensor

High-speed mode

Measuring speed

0.1 seconds
(0.2 seconds when using the gauge with temperature measurement)

Strain measurement

One-gauge method,

h 120, 240, 350 Q
three-wire type

Applicable wiring method,
gauge resistance

Two-gauge method 60-1000 Q
Two-gauge common

dummy method 60-1000 Q
Four-gauge method 60-1000 Q
Four-gauge method 350 Q

constant current

Four-gauge method 0-2 V mode | 60-1000 Q

Mode for gauge with temperature 120.240 350 O

measurement function N
(One-gauge method, three- g()(;gi?;g?g)mﬁ IEC
wire type) i

Sensor cable extension
range

Four-gauge method Cable round-trip resistance:
constant current, 350 Q 400 Q or less

Sensitivity change

Four-gauge method +0.1 to -0.5%/ Cable round-
constant current, 350 Q | trip resistance: 100 Q

Lead wire resistance

Gauge resistance 120 Q: About 100 Q or less

compensation range

Gauge resistance 240 Q: About 200 Q or less

Comet B (1G3W)

Gauge resistance 350 Q: About 300 Q or less

Zero stability

+ 1.0 x 10 strain/°C or less (one-gauge method)
+ 0.5 x 10 strain/°C or less (two-gauge method)

Initial unbalance

+ 750 x 10 strain or less (one-gauge method)
+ 500 x 10 strain or less (two-gauge method)

DC voltage measurement

V11 DC+640mV
V1/100 DC+64V
Input impedance 1 MQ or more
Allowable input voltage DC+70V MAX

between B and D

Thermocouple temperature measurement

Applicable thermocouple

TK,J,B,S,REN
JIS C1602:2015. IEC 60584-1:2013

Platinum resistance temperature detector measurement

Applicable platinum resistance
temperature detector

Pt100 (500 pA constant current three-wire type)
JIS C 1604:2013, IEC 60751: 2008

Strain measurement (high-speed mode)

Bridge excitation

DC2V 4ms(50Hz)

Initial value storage range

+160000%10°° strain

Temperature coefficient of|
accuracy

+0.002%rdg/°C

Aging change of accuracy

+0.02%rdg/year

Measurement range Resolution

i Q 6 g 1x10° strain
[Ei Measurement range and + 80000 x 10 _ftra'!‘ 2x10° strain
e + 160000 x 10_6 stra!n 4x10° strain
2 + 320000 x 10~ strain 8x10° strain
- -6 ;
+ 640000 x 10~ strain 16%10° strain
+(0.08% rdg + 3 digits) (one-gauge method, two-gauge
S v g Accuracy (at 23°C * 5°C) | method, four-gayge method)
‘ 308 + (0.08%+ 6 digits) (four-gauge method 0-2 V mode)
' Constant current strain measurement (four-gauge method only)
_ __ (high-speed mode)
° = & 000006000000 o Bridge excitation DC 6mA 4ms (50 Hz)
£ = -@egggggggggg. © Bridge resistance 350 Q

Initial value storage range

+ 160000 x 10° strain

Temperature coefficient of|
accuracy

+0.002% rdg/°C

Aging change of accuracy

+ 0.02% rdgl/year

Measurement range and
resolution

Measurement range Resolution

+40000%10° strain 1x10° strain
+80000%10° strain 2x10° strain
+160000x10° strain 4x10° strain
+320000%10° strain 8x10° strain
+640000x10° strain 16x10° strain

Accuracy (at 23°C £ 5°C)

+(0.08%rdg+3digit)
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MEASUREMENT UNIT

T-ZACCS UNIT EU-10H

DC voltage measurement (high-speed mode)

High-precision mode

Initial value storage range

Vi

+160.000mV

V1/100

+16.0000V

Measuring speed

0.4 sec (50 Hz) / 0.34 sec (60 Hz)
(0.8 sec when using gauge with temperature

measurement)

(50 Hz) / 0.67 sec (60 Hz)

Temperature coefficient of]|

+0.0024%rdg/°C

Strain measurement

One-gauge method,

foouracy three-wire type 120,240, 350 0
i 0,
Aging change of accuracy| +0.024%rdg/year Two-gauge method 60-1000 Q
Measurement range Resolution Two-gauge common 60-1000 O
+40.000mV 0.001mV dummy method
V11 + 80.000mV 0.002mV Four-gauge method 60-1000 Q
+160.000mV 0.004mV -
Measurement +320.000mV 0.008mV Fourgauge method 1350 0
range and +640.000mV 0.016mV . - -
i Applicable wiring method,| Four-gauge method high- ~
resolution fgggggx 8888;\\; e e resolution mode 120-1000 Q
V11100 :1 6' 0000V 0'0004V Four-gauge method constant 350 0
;32'0000\/ 0-0008V current high-resolution mode
£64.0000V 0.0016V Fourgauge method 02 | 551000 0
Accuracy (at 23°C|V1/1 +(0.08%rdg+6digit) Mode for gauge with
15°C) temperature measurement | 120,240,350Q
With moving V1/100 | +(0.08%rdg+6digit) function T(JIS C1602:2015.IEC
averaging (Qne-gauge method, three- | 60584-1:2013)
Accuracy (at 23°C|V1/1 | +(0.08%rdg+50digit) wire type) _
+5°C) Four-gauge method Cable round-trip resistance:
y . Sensor cable extension | constant current, 350 Q |400 Q or less
0 iai )
\:\I’l;tr\:uitnmovmg V1/100 | £(0.08%rdg+50digit) range Four-gauge method constant | Cable round-trip resistance:
ging current high-resolution: 350 Q | 160 Q or less
Platinum resistance temperature detector temperature ement Four-gauge method

(JIS C 1604:2013, IEC 60751

:2008 Pt100) (high-speed mode)

Applicable resistance
temperature detector

Pt100

constant current, 350 Q

Sensitivity change

Four-gauge method constant
current high-resolution: 350 Q

+0.1t0-0.5%
|/ Cable round-trip
resistance: 100 Q

Measurement Method

Three-wire type (Pt3W)

Linearization

Digital calculation

Temperature coefficient of]|

accuracy

+0.0020% rdg/°C

Gauge resistance 120 Q: About 100 Q or less

Lead wire resi 1ce

compensation range

Gauge resistance 240 Q: About 200 Q or less

Comet B (1G3W)

Gauge resistance 350 Q: About 300 Q or less

Aging change of accuracy| + 0.05% rdg/year

Zero stability

+1.0 x 10 strain/°C or less (one-gauge method)
+ 0.5 x 10 strain/°C or less (two-gauge method)

Measurement range

-200 to +850°C

Initial unbalance

+ 750 x 10 strain or less (one-gauge method)
+ 500 x 10 strain or less (two-gauge method)

Resolution 0.1°C DC voltage measurement
Accuracy (at 23°C £ 5°C) |+ (0.1% rdg + 0.3°C) V1M DC+640mV
Thermocouple temperature measurement vin 0(_) DC64V
(JIS C 1602:2015, IEC 60584-1:2013) (high-speed mode) Input impedance MO E
Applicable thermocouple|[ T, K, J,B, S, R, E, N Allowable input voltage |, 0\, \1ax
Linearization Digital calculation between B and D
T Accuracy (at 23°C % 5°C) Thermocouple temperature measurement
Type Resolution| (External reference| (Internal reference ; TKJ,BSREN
range junction) et Applicable thermocouple | 1516022015, IEC 60584-1:2013
_250 to -200°C| 0.1°C +(0.31%rdg+1.9°C) +(0.31%rdg+5.2°C) Platinum resistance temperature detector measurement
-200 to -100°C 0.1°C +(0.14%rdg+0.8°C +(0.14%rdg+2.1°C Applicable plati .
Tl oot oc| orc ¢§0.11°/Zrdg+o.5°c; ¢E0.11°/:rdg+1.z°og reps?sl:;anc: t‘;;;l:zure Pt100 (500 pA constant current 3-wire type)
0to +400°C| 04°C | #(0.08%rdg+04°C) | (0.08%dg+0.9°C) detector JIS C 1604:2013, IEC 60751: 2008
-210 to -160°C 0.1°C +(0.17%rdg+0.9°C) +(0.17%rdg+2.5°C) Strai ¢ (hiah . d
K | -160to  0°C| 0.1°C | #(0.12%rdg+0.6°C) | (0.12%rdg+1.5°C) rain measurement (high-precision mode)
0to +960°C| 0.1°C | (0.09%rdg+0.4°C) | :#(0.09%rdg+0.9°C) Bridge excitation DC2V 24ms(50Hz)
+960 to +1370°C 0.1°C 4(0.10%rdg+0.9°C) 4(0.10%rdg+1.5°C) Inttial val q +160000<10° strai
nitial value storage range |+ x10° strain
=200 to -160°C| 0.1°C | #(0.15%rdg+0.6°C) | +(0.15%rdg+1.8°C) =
I 00 700G | 01°G | OO0 C) | 000idge0 ) securacy e 1 20.002%r4grC
0 + . +(0.09%rdg+0. +(0.09%rdg+0.
+700 to +1200°C 0.1°C +(0.09%rdg+0.6°C) 4(0.09%rdg+1.0°C) Aging change of accuracy|+0.02%rdg/year
= IR e TRt
+ o +800° .3100.1° +(0.03%rdg+2.4° +(0.03%rdg+2.4° + 40000%10° strai 1x10° strai
8 +800 t0+1760°C| 0.1°C | +(0.04%rdg+2.6°C) | +(0.04%rdg+2.6°C) Measurement range and + B0000x10° atrain 2 10° ctrain
) s -10 to +200°C| 0.1°C +(0.06%rdg+2.4°C) | +(0.06%rdg+3.1°C) resolution +160000%10°° strain 4x10° strain
c +200 to+1760°C| 0.1°C | (0.05%rdg+0.4°C) | (0.05%rdg+2.0°C) +320000x10° strain 8x10° strain
- o o o o +640000%10™ strain 16x10™ strain
= -10 to +150°C| 0.4°C | #(0.06%rdg+2.4°C) | +(0.06%rdg+3.1°C) a
=) R | 4150 to+1760°C| 0.1°C +(0.05%rdg+1.5°C) | (0.05%rdg+1.8°C) Accuracy (at 23°C £ 5°C) | +(0.05%rdg+1digit)
@ E -210 to +550°C| 0.1°C +(0.16%rdg+0.6°C) +(0.16%rdg+2.0°C) Constant current strain measurement (four-gauge method only) (high-
5 +550 to+1000°C| 0.1°C | #(0.09%rdg+0.4°C) | #(0.09%rdg+0.9°C) precision mode)
(7/] -200 to 0°C 0.1°C +(0.11%rdg+1.3°C) +(0.11%rdg+2.7°C) Bridge excitation DC 6 mA 24 ms (50 Hz)
"_"" N 0 to +1090°C 0.1°C +(0.09%rdg+0.5°C) +(0.09%rdg+1.0°C) 3 3
c +1090 t0+1300°C| 0.1°C | #(0.06%rdg+0.9°C) | #(0.06%rdg+1.3°C) Bridge resistance 350 Q
3 * The accuracy of sensor is not included, and thermocouple B does not use the reference junction. Initial value storage range| + 160000 x 10° strain
g Temperature coefficient of +0.002% rdg/°C
accuracy
a' Aging change of accuracy| + 0.02% rdg/year

Measurement range Resolution

+40000%10°° strain 1x10° strain
Measurement range and +80000x10° strain 2x10° strain
resolution +160000%10°° strain 4x10° strain

+320000x10°® strain 8x10° strain

+640000x10° strain 16x10° strain
Accuracy (at 23°C * 5°C) | +(0.05%rdg+1digit)
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MEASUREMENT UNIT

Thermocouple temperature measurement (JIS C 1602:2015, IEC 60584-
1:2013)

High-resolution strain measurement (four-gauge method only) (high-
precision mode)

Bridge excitation DC5V 24ms(50Hz) {high-precision mode)
— = - Applicable thermocouple| T, K, J,B, S, R, E, N
Initial value storage range| +16000.0x10” strain Linearization Digital calculation
Temperature coefficient of| o A 23°C * 5°C
+0.002%rdg/°C ccuracy (at + )
accuracy Type| Mearsau':;;nent Resolution| (External reference| (Internal reference
Aging change of accuracy| +0.02%rdg/year junction) junction)
. -250 to -200°C| 0.4°C | #(0.19%rdg+0.5°C) | #(0.19%rdg+3.8°C)
szzgrszgz rat'"g?e 5 :{e:‘g!:t':’", T | -200to -100°C| 04°C | (0.09%rdg+0.2°C) | #(0.09%rdg+1.6°C)
+ .0x10” strain .1x10” strain R o o o o
G e o 0s Shrain O 10 Strain 100 to +400°C| 0.4°C | #(0.06%rdg+0.2°C) | #(0.06%rdg+0.9°C)
resolution +16000.0x107 strain 0.4x10° strain -210 to -160°C|  0.1°C #0.11%rdg+0.3°C) | £(0.11%rdg+1.8°C)
+32000.0x10° strain 0.8x10° strain K| -160t 0°C| 01°C | #0.08%rdg+0.2°C) | :(0.08%rdg+1.1°C)
+64000.0x10° strain 1.6x10°® strain 0 to +960°C 0.1°C +(0.06%rdg+0.1°C) +(0.06%rdg+0.7°C)
o, o, 0, 0, 0, °
Accuracy (at 23°C £5°C) | £(0.05%dg+3digit) +960 to+1370°C| 0.1°C | #(0.06%rdg+0.6°C) | +(0.06%rdg+1.2°C)
-200 to -160°C| 0.1°C +(0.09%rdg+0.2°C) +(0.09%rdg+1.4°C)
High-resolution strain measurement (four-gauge method only) (high- -160 to 0°C 0.1°C +(0.07%rdg+0.1°C) +(0.07%rdg+1.0°C)
precision mode) J 0 to +700°C| 0.1°C +(0.05%rdg+0.1°C) #(0.05%rdg+0.6°C)
Bridge excitation DC14mA 24ms(50Hz) +700 to +1200°C 0.1°C +(0.06%rdg+0.4°C) +(0.06%rdg+0.8°C)
: f +200 to +280°C|0.5t00.4°C| (0.03%rdg+1.5°C #(0.03%rdg+1.5°C
Blidgeliesistance 3500 B | +280 to +800°C |0.3t00.1°C :Eo.oz%:rdg+o.e°c; :go.os%:rdg+o.6°c;
Initial value storage range | +16000.0x10° strain +800 to +1760°C 0.1°C +(0.04%rdg+0.4°C) +(0.04%rdg+0.4°C)
Temperature coefficient of| +0.002%rdg/°C s -10 to + 200:0 0.1:0 t(0.0G%rdg+0.6:C) t(0.0G%rdg+1.3:C)
accuracy +200 to +1760°C 0.1°C +(0.05%rdg+0.4°C) +(0.05%rdg+0.8°C)
Aging change of accuracy| +0.02%rdg/year R -10 to +150°C| 0.1°C +(0.06%rdg+0.6°C) +(0.06%rdg+1.3°C)
Measurement range Resolution +150 to +1760°C|  0.1°C | #(0.05%rdg+0.4°C) | #(0.05%rdg+0.8°C)
+4000.0x10° strain 0.1x10° strain £ | -21010+550°C| 04°C | #(0.10%rdg+0.2°C) | :(0.10%rdg+16°C)
Measurement range and + 8000.0%10° strain 0.2x10° strain +550 to +1000°C 0.1°C +(0.06%rdg+0.3°C) +(0.06%rdg+0.7°C)
resolution :16000.OX10:Z strain 0.4><10iz stra!n -200 to 0°C| 0.1°C +(0.11%rdg+0.4°C) +(0.11%rdg+1.8°C)
+32000.0x10' " strain 0.8x10"_strain N 0 to+1090°C| 0.1°C | #(0.05%rdg+0.2°C) | #(0.05%rdg+0.7°C)
+64000.0x10” strain 1.6x10> strain +1090 to +1300°C| 0.1°C +(0.06%rdg+0.6°C) | (0.06%rdg+0.9°C)
Accuracy (at 23°C £ 5°C) | +(0.05%rdg+3digit)

DC voltage measurement (|

high-precision mode)

Initial value storage range

* The accuracy of sensor is not included, and thermocouple B does not use the reference

junction.

Connection with data logger

Vi1 +160.000mV
Number of connectable | Up to 100 units can be connected (Including those
V17100 — +16.0000v units built into TS-960/-963)
:zcmul::iature Cosffisentiet +0.0024%rdg/°C Extension distance 100 m (between devices)
- Y Connection cable Connection cable for the EX (CR-89**)
Aging change of accuracy| +0.024%rdg/year
Measurement range Resolution Power supply
+ 40.000mV 0.001mV Power supply voltage AC 100 to 240 V 50/60Hz
Vi1 +80.000mV 0.002mV Maximum power
+160.000mV 0.004mV TS 86 VA max

Measurement +320.000mV 0.008mV -
range and +640.000mV 0.016mV Environment
EeScLter f 28888¥ 8888;& Operating temperature / |0 to +50°C

+8. . . o .

VA/100 £16.0000V 0.0004V humidity range 85% RH or less (No condensation)

+32.0000V 0.0008V

+64.0000V 0.0016V
V1/1 accuracy (at 23°C % 5°C) | + (0.05% rdg + 3 digits) Standard accessories
V1/100 accuracy (at 23°C  5°C)| + (0.05% rdg + 2 digits) AC power cable (CR-03) 1
Platinum resistance temperature detector temperature measurement Ground wire (CR-20) .....ccivuiiiiieiiiiee e 1
(JIS C 1604:2013, IEC 60751:2008 Pt100) (high-precision mode) Vinyl cover 1
FEPICEEE EEHETES Connection cable for the EX (CR-892M) «.....v.vvvvveeerren, 1
temperature detector o

Warranty certificate .............ccooiiiiiii 1

Measurement Method

Three-wire type (Pt3W)

Linearization

Digital calculation

Temperature coefficient of|
accuracy

+0.0020% rdg/°C

Aging change of accuracy

+ 0.05% rdg/year

Measurement range

-200 to +850°C

Resolution

0.1°C

Accuracy (at 23°C % 5°C)

+(0.05% rdg + 0.3°C)

I Related Products

SB-OT1B one-touch

This terminal block allows one-touch connection of input lead wires. It is
used by attaching to the input terminal of the switch box. (One set of five

terminals)

terminal

Connection cable for the EX CR-89XX

This is a cable for connecting the TS-963/-960 data logger to the
T-ZACCS BOX/T-ZACCS UNIT and for connecting each BOX and UNIT

to each other.

CR-892M (2 m), CR-895M (5 m), CR-8901 (10 m),

CR-8902 (20 m), CR-8905 (50 m), CR-8910 (100 m)
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MEASUREMENT UNIT

T-ZACCS UNIT EU-10D

@®Digital displacement sensors can be measured in
combination with the T-ZACCS9 TS-963/-960.

@ Two types of digital displacement sensors are supported.

@ There is no signal degradation since this equipment
handles digital signals.

@ This equipment can be used in combination with other
T-ZACCS BOX and/or T-ZACCS UNIT devices.

T-ZACCS UNIT EU-10D

This equipment is a digital displacement sensor measurement unit in
combination with the T-ZACCS9 TS-963/-960. The measurement of the
digital displacement sensor can be performed with 10 measurement
points.

This equipment can perform high-speed measurement regardless of the
number of measurement points by performing our original high-precision
and high-stable measurement and by adopting an ultra-high-speed field
network based on the Ethernet.

External Dimensions

183

H |:||:||:n:n:n:n:n:n:n:|‘LL

328

. 0000000000

0000000000 |

n coooosooasa e

Specifications

Function
Number. ] . 10 points
measuring points
Sensor A (5V) Sensor B (12V)
Compatible R03-PB6M R03-PB8M
connector (Manufactured by Tajimi) | (Manufactured by Tajimi)
Sensorpower |4 ¢ 5 5\ (100mA) | 11.4-12.6V (50mA)
supply
Supported digital A: Phase A A: GND
displacement sensors B: Phase B B: Phase A
C: +5V C: +12V
Pin D:NC D: Phase B
assignment E: GND E:NC
F: GND F: Shield
G:NC
H: NC

Input signal Rectangular wave voltage input

Up/down counting by phase difference of phase A +

Counti thod
ounting metho phase B

Measurement range | + 640000 integrated counting

Measuring speed 0.1 seconds

LT Depending on the digital displacement sensor used
accuracy

Measur_ement Depending on the digital displacement sensor used
resolution

Quantization error | +1 count

Counter reset When the power is turned ON,/ Full count

Connection with data logger

Number of connectable | Up to 100 units can be connected (Including those
units built into data logger)

Extension distance 100 m (between devices)

Connection cable Connection cable for the EX (CR-89**)

Power supply

Power supply voltage AC 100 to 240 V 50/60 Hz

Maximum power

h 86 VA max
consumption
Environment
Operating temperature / humidity | 0 to +50°C
range 85% RH or less (No condensation)
Others

3328 (W) x 98 (H) x 183 (D) mm
(Excluding rubber protectors and protrusions)
Mass Approx. 3 kg

Outside dimension

Standard accessories

AC power cable (CR-03) .......ooiiiiiiiiiie e 1
Ground wire (CR-20) ........ooooiiiiiiiii 1
VINYE COVET ..ot 1
Connection cable for the EX (CR-892M) ............cccoveneennnnn. 1
Warranty certificate ................cooo, 1

lnocoonnnoo 0




MEASUREMENT UNIT

T'ZACCS + E|'U1 P (switch box protocol converter)

® Measurement with the ISW-50G/IHW-50G switch box is
possible.

@ No special settings are required for ease of use.

T-ZACCS + EI-01P

This equipment is a protocol converter connected to the T-ZACCS9
TS-963/-960 to operate the ISW-50G/IHW-50G switch box. This
equipment can operate one switch box.

System Block Diagram

One-gauge method, )
four-wire type strain Strain gauge type
Strain gauge gauge transducer

e 0 @

Platinum resistance

DC voltage temperature detector

v/

Thermocouple

T-ZACCS+ EI-01P switch box
protocol converter

Specifications

Connection with data logger

Target model

TS-960/-963

Number of connectable
units

Up to 20 units (in total including EX-50H)

Extension distance

100 m (between devices)

Connection cable

Connection cable for the EX (CR-89**)

Connection with switch box

Target model

IHW-50G. ISW-50G

Number of
connectable units

1 unit, 50 points

ELECTRICAL
(RS-422)

Extension distance [2m

Connection cable

Extension cable for the ISW/IHW
(CR-832M)

Display / operation

POWER LED Lights up with the power is ON
LED indicating system errors
(Normal state: Lights off

SIEUEL LED ISW-50G/IHW-50G connected state: Blinking in red
Error state: Lighting in red)

Power supply

Power supply voltage AC 100 to 240 V 50/60 Hz

Maximum _power 12 VA max

consumption

Environment

Operating temperature / |0 to +50°C

humidity range

85% RH or less (No condensation)

Others

Outside dimension

160 (W) x 60 (H) x 171.5 (D) mm
(Excluding protrusions)

Mass

Approx. 1 kg

Standard accessories

AC power cable (CR-03) ..........cccoeeiiiiiiiiiens 1
Ground wire (CR-20) ....ivuiiii i 1
Connection cable for the EX (CR-892M) ............ccoevviienenns 1

Warranty certificate

ISW-50G/ IHW-50G switch

box

—

—
—

Extension cable for the ISW/IHW
(CR-832M)

Connection cable for  T-ZACCS9 TS-963/TS-960
the EX (CR-89*")

high-speed, high-accuracy,
high-functionality data logger

Measurement box, measurement unit

(2]
et
c
(V]
€
=)
S
pr=)
(72)
=
(o}
c
=
=)
(72)
(1]
%)
=

221



MEASUREMENT UNIT

T-ZACCS + EE-00R repeater [EX

® The communication distance between devices of 100 m
can be further extended by 100 m. Specifications

® No special settings are required and easy to use. Connection with data logger

T-ZACCS9

jJazastmode] T-ZACCS BOX/T-ZACCS UNIT

Up to 100 units

Number of connectable |."c_ - ditional unit disables the use of 10

units

channels.
Extension distance 100 m (between devices)
Connection cable Connection cable for the EX (CR-89**)
Display
Power LED Lights up with the power is ON
Error LED Shows error indication.

Power supply

Rated power supply

AC 100 to 240 V 50/60Hz
T.zn::s S voltage

L) 1T EE-00R Maximum power

5 12 VA max
consumption

Environment

Operating temperature / |0 to +50°C

humidity range 85% RH or less (No condensation)
Others
s : L - 160 (W) x 60 (H) x 171.5 (D) mm
T-ZACCS + EE-00R repeater Outside dimension (Excluding protrusions)
Mass Approx. 1kg

Standard accessories

C power cable (CR-03)  .......coiiiiiiiii e, 1
This equipment is a repeater that is connected between the T-ZACCS 9 GrouNd Wire (CR-20) +..vveeeeeeeeeeeeeeeee oo 1
and T-ZACCS BOX/T-ZACCS UNIT or between the T-ZACCS BOX/ Connection cable for the EX (CR-892M) .............ccceeviinnens 1
T-ZACCS UNIT and T-ZACCS BOX/T-ZACCS UNIT to extend the "

Warranty certificate ... 1

communication distance. By using this equipment, the communication

distance between devices of 100 m can be further extended by 100 m.

System Block Diagram

m When connected between the T-ZACCS 9 and T-ZACCS BOX/T-ZACCS UNIT
T-ZACCS BOX/T-ZACCS UNIT

T-ZACCS 9
T-ZACCS +
EE-O0R

L J J

Connection cable for the EX
(CR-89**)

m When connected between the T-ZACCS BOX/T-ZACCS UNIT
T-ZACCS BOX/T-ZACCS UNIT

T-ZACCS +

EE-O0R
T-ZACCS BOX/T-ZACCS UNIT

J J )L

Connection cable for the EX
(CR-89%%)
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DATA LOGGER

TS-560 T-ZACLCS 5

@ Secure data retention by robust built-in data memory

® Realization of stable interval measurement with a clock
accuracy of 1 second per day

@ Collective setting of coefficient, unit, decimal point and
sensor type by “Sensor ID”

® Equipped with interval measurement “Quick Interval” that
requires no settings

@ Equipped with “Remote Data Logger” that enables remote
operation from an Internet browser

® The maximum number of measurement points is 1000
(using external switch boxes)

®Equipped with the Complete Compensation Method of
Strain

@ Various check functions (Automatic check by a timer is
possible)

@ Color LCD monitor with touch panel TS-560 data logger

®Equipped with automatic measurement function using
interval timer and monitor comparator

@ Supports SD card and USB memory as recording media
This equipment is a data logger that can easily perform multi-point

.Equipped with LAN, USB, and RS-232C as standard measurements when combined with the high-speed IHW-50G switch box

® Can be used with built-in battery even when external or the ISW-50G switch box. It is possible to measure up to 1000 points
power supply is cut off depending on the user application, including strain gauges, strain gauge
type transducers, DC voltages, thermocouples, platinum resistance
temperature detectors, and other equipment. Since this data logger is
smaller and lighter than conventional ones, it can be used in a variety of
measurement situations. It employs a color LCD monitor with touch panel
and provides clear monitor display and comfortable, intuitive operability to
enable monitoring of measurement data and quick checking and
verification after measurement.

Remote data logger function
Side interface
Remote operation according to the user communication mode
Equipped with Web server function (remote data logger function).
o Right side Measurement and monitoring with the TS-560 can be performed from an
Internet browser. No special software is required.

Power connector USB interface: Type C

@Wireless LAN unit combination
Tablet terminal

TOISY / HW

GND terminal To connect an ISW/IHW LAN cable

h ) : Wireless LAN unit
system switch box Equipped with LAN as standard (Commercially available product)

Smartphone

@ Left side

RS-232C @Ethernet LAN hub connection

USB memory slot

=]
LAN

LAN cable
Ethernet LAN hub
(User environment)

Equipped with
SD card slot LAN LAN as standard

File download using remote data logger function

During remote operation, measurement data files recorded by the
equipment in a data memory or SD card can be downloaded (transferred)
to a PC or tablet. It is also possible to select multiple files.

*Files saved on a USB memory device cannot be downloaded.
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DATA LOGGER

T3-960

Data protection

@ Equipped with a built-in battery
Even if the external input power is
suddenly cut off while accessing a file,

1

file corruption can be prevented byl During operati0n>:-§0n processing>
1
1

continuing to supply power without
power interruptions. [ Power supply > | [Built-in battery>
1

Input power cut off

@ Data backup function

Although an SD card is used to record measurement data, the highly
durable and reliable built-in data memory ensures data backup even when
the SD card fails.

Occurrence of

| Data memory DM data trouble
| 9D card D data I:E:>Recording
— DM backue i completed
| USB memory B DM backw '
S0 backue ) .:(>:Recording
SD card error

The SD cards designated by us have a long data retention period (about
10 years) and are dedicated for industrial applications suitable for
measurements with frequent writing.

USB memory devices are used for data copying and reproduction.

Touch panel display
The display is a color LCD display with a touch panel that is easy to see
and intuitive to use. It also supports display in Japanese and English.

@ Setting Menu
Measurement:

Sensor mode, scan channel,
sensor ID, etc.

Check:

Check, output of setting list,
list output of automatic
measurement setting, etc.
Recording:

File management, file output,
interface selection, etc.
Configuration:

Date/time, measurement
environment, version upgrade,
factory setting, etc.

System Block Diagram

@ Sensor mode selection

Strain-1:

4 GAGE/4 GAGE 0.1

W/ 1G3W/

4G C3500Q/4G C350 Q0.1
u / other

Strain-2:

1G4W 120 Q, 240 Q, 350 Q
1G3W120Q-T, 240 Q-T, 350 Q-T
Temperature:

T (CC)/K (CA)J (IC)/BISIR/
N/E (CRC)/Pt100 3W

Other:

DC 640 mV/DC 64 V/JUMP

COMMIN

@ Sensor ID setting

The sensor ID (parameter) can be saved. Parameters of coefficient, unit,
display digit, and sensor type can be set collectively. For example, when
replacing some of the connected sensors, the setting of new
measurement is completed by simply reading out the saved sensor IDs
and updating only the relevant parameters.

Specifications

Measurement capabilities

Number of measuring points

Up to 1000 points
(Up to 2000 points when using strain gauge
with temperature measurement function)

Measuring | IHW-50G

0.4 sec / 1000 points (1 sec/1000 points)

speed ISW-50G

2 sec /1000 points (3 sec/1000 points)

Measuring mode

Initial, direct, measure
(For temperature measurement, direct only)

Simple measure

Coefficient ~ 1.000
Unit Interlocked with sensor mode
Decimal point Interlocked with sensor mode

Compensation mode

Comet NON, Comet A, Comet B

q Automatic switching measurement from the
Measuring . " )
oint Scanning first channel to the last channel (jump
P Lo possible)
switching .
. Repeated measurement of monitor
method Monitor :
channels (up to 10 points)
S ing Manual START button (Monitor screen)
measurement | Automatic Interval timer, monitor comparator
start Interface LAN, USB, RS-232C
Coefficient +(0.0001-99999)
Unit 40 types including p€, mV, °C, kgf, mm
Decimal point Display after the decimal point can be set
Channel setting P arbitrarily with 0 to 5 digits
Offset To be written by arbitrarily measurement
channel
Sensor mode Jump

T-ZACCS5 TS-560 data

logger

RRS422
conversion
cable

CR-6560

\

SD card slot J L USB memory slot
TDS-7130v2 measurement software

Remote data logger function can be

used when connected to the LAN.
Three interfaces are
equipped as standard.

)
e = Wireless LAN

Strain gauge

/ in switch box Strain gauge type
RS-422
transducer
CR-832M etc. IHW-50G =
ISW-50G (¢
T —— DC voltage

A/D converter built-

([

Tablet

]

Smartphone

41 Wireless LAN

Modem

LAN
Ethernet LAN

RS-232C - DJD

Modem

</

Thermocouple

Platinum resistance
temperature detector

d




DATA LOGGER

Measurement capabilities

Channel setting

Sensor mode

One-gauge method three-wire
type, 120 /240/350 Q
One-ga8uge method four-wire
type, 120 /240/350 Q
Two-gauge common dummy
method, two-gauge method
Four-gauge method, four-gauge
method constant current 350 Q
Four-gauge method high-
resolution mode

Four-gauge method constant
current 350 Q high-resolution
mode

Four-gauge method 0-2 V mode
Gauge with temperature
measurement 120 /240 /350 Q

Strain

DC voltage 640 mV, 64 V

Thermocouple T/K/J/B/S/IR/E/N
Temperature Platinum resistance temperature
detector Pt100 3W

.| Reading and setting of sensor ID
Sensor ID Sereer(ly) R Writing of sensor ID
TEDS Standard |IEEE 1451.4 Class 2 compatible (Template No.
function TEDS 33)
Function| Sensor information reading and setting
At the time of Open check
measurement
Check - —— —
. Insulation check, sensitivity check, variation check,
function . . )
Sensor thermocouple disconnection check, lead wire

resistance check, bridge output check

Interval timer

Function

Scanning measurement at the set time interval
and time

Quick setting

Time interval

1 min /10 min/ 1 hr (measured on the minute
or hour)

Recording
. Recording / reproduction of measurement
Function : e
data, saving of setting file
Built-in Rocordinopommat TDS format, CSV format
540 CSV format
Capacity 512 MB
Recording / reproduction / copying of
Function measurement data,
Saving / copying of setting file
Writing / reading of sensor ID
Sbicard Physical format | FAT16/32
ol s TDS format, CSV format
540 CSV format
Capacity 512 MB (Designated by us)
Reproduction / copying of measurement
) data,
Function . . s e
USB memory Saving / copying of setting file
Writing / reading of sensor ID
Physical format FAT16/32
Interface
10BASE-T/100BASE-TX
LAN General-purpose command port server function
(various settings, measurement, data collection)
Web server function (remote data logger function)
USB 2.0 protocol compatible (Connection terminal:
USB USB Type-C)
General-purpose command compatible (various
settings, measurement, data collection)
USB 2.0 protocol compatible (Connection terminal:
RS-232C USB Type-C)

General-purpose command compatible (various
settings, measurement, data collection)

Time interval

Hour / minute / second can be set for each
step up to 99 hours, 59 minutes, and 59
seconds.

ISW/IHW switch box

Real time start

Start time (day / hour / minute / second) can be set for
each step.

Number of starts

Up to 99 times per step or infinite

M t
easuremen Depends on switch box specifications
accuracy
Target model IHW-50G/ISW-50G
Number of

connectable units

20 units connected (1000 points)

Table setting

Number of steps

Programmable up to 50 steps

Extension distance

800 m (between devices)

Program loop possible to one of the

Connection cable

CR-832M (when using CR-6560)

* The first switch box conne

ction interface supports only ELECTRICAL (RS-422).

GOTO step .

previous steps
GOTO comparator | Go to Step 1 of the monitor comparator.
Execution Scanning, insulation check, sensitivity
processing check, variation check, thermocouple disconnection check

Internal power supply

Internal battery

Lithium-ion battery

Sleep function

When the interval between the end of scanning and the start of
scanning is 1 min or longer, the power is tumed on/OFF automatically.

Monitor comparator

Automatic measurement based on the amount of

Function change in the setting of monitor channel (1 point)
Comparison Can be set for each step: Up to +999999
amount
Comparison Amount of change or upper / lower limit
method

Table setting Number of starts Up to 99 times per step or infinite

Number of steps

Programmable up to 50 steps

GOTO step

Program loop possible to one of the
previous steps

GOTO Interval

Go to Step 1 of the interval.

Remote data logger function

Function

Remote operation of data logger, remote monitoring, and
data download function by the Web server function

Connection

LAN

File download

Download (transfer) of the measurement data files (multiple files can be
selected) in the data memory or SD card to a PC or tablet in the ZIP format

Time
Setting Year, month, day, hour, minute, second
Accuracy Daily error: +1 sec (at 23°C + 5°C)

Display / operation

Battery capacity

2450 mAh

Continuous use time

About 1 hr (Temperature: 23°C + 5°C, when the IHW-
50G is connected)

Charging time

About 3 hr (standby) (when using CR-1867)

Power supply

Rated power supply
voltage

AC adapter (CR-1867)
AC 100 to 240 V 50/6 0 Hz

Maximum power
consumption

2AMAX (DC12V)

Environment

Operating temperature|
I humidity range

0 to +50°C 85% RH or less (No condensation)

Charging temperature
/ humidity range

0 to +40°C 85% RH or less (No condensation)

Other

Outside dimension

200 (W) x 30 (H) x 150 (D) mm
(Excluding protrusions)

Mass

Approx. 1 kg

Standard accessories

Instruction Manual (CD) ..........ccooooviiiiiiiiiiii e, 1
AC adapter (CR-1869)..........cuiiiiiiiiiii e 1
RS422 conversion cable (CR-6560) ............cccevuieiiiineeniiannes 1
Ground wire (CR-2020) .........cccoviiiiiiiiiiiiicee 1
Warranty certificate ...........cocooiiiiiiii 1

Color TFT LCD display (with a touch panel), 320 x 240 dots

Display unit Point defect: 10 dots or less (excluding aging deterioration)
Operation Touch panel, POWER key

When no command is received from the operation / interface
Automatic for an arbitrary set time, the LCD backlight is turned OFF

backlight OFF

automatically.
Automatic backlight OFF function can be set to ON/OFF

Options
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I Related Products

SD card 512 MB

IHW-50G high-speed switch box

Be sure to use highly durable industrial SD cards designated by us.

RS-232C cable CR-5532

This is a D-sub 9P 10P (small) cross 1.5 m cable to be used to connect

toa PC.

Measurement software Visual LOG

Visual LOG TDS-7130v2 static measurement software
Visual LOG Light TDS-700L interval measurement software
Visual LOG Light TDS-Mail data mail management software

This equipment is a switch box with built-in A/D
converter (parallel operation compatible) that
enables high-speed and high-accuracy
measurements. High-speed measurement of 50
points in 0.4 sec is possible. In a system using
multiple units of this equipment, even strain
measurements of 1000 points can be performed /
in 0.4 sec. An insulated RS-422 is used to

connect to the TS-560 main unit.

ISW-50G switch box

This equipment is a switch box with a built-
in A/D converter that enables high-speed
and high-accuracy measurements.
Measurement of 50 points in 2 sec is
possible. In a system using multiple units of
this equipment, even strain measurements
of 1000 points can be performed in 2 sec.
An insulated RS-422 is used to connect to

the TS-560 main unit.

Comparison of functions of major compatible switch boxes

MG CITEEE) CoiEay slon DC r:L?;Itgﬁ?e Eulily Scanning speed or:ségt]ﬁgg eSwi‘u.hillg
Switch box model mea?:t:ng oorﬂglged Strain c:]:)rggt refnotl’tétéon voltage Thermocouple emperature Ilagrr:;r;r;? (measurement time*1) | four-wire | method Application
o detector type*2
IHW-50G - . ) Strain / temperature of gage
0.4 sec /1000 point Semiconduct
50 [ ] ([ J [ ] [ ] [ ] [ ] [ J sec¢ ) points [ J il YT temperature
IHW-50G-05 ) (0.04 sec/point) (1 sec) relay )
measurement function, 1 ch
ISW-50G - Strain / temperature of gage
) ) with temperature
50 [ J (] [ J [ J [ J [ J [ 2sec/ 1090 points [ Senlurdcr measurement function, 1 ch
ISW-50G-05 [ ] (0.04 sec/point) (3 sec) relay .
measurement function
icompatible

*1: The scanning time includes the time for data logger recording, interface output, etc.
*2: One-gauge method four-wire type: In addition to the one-gauge method four-wire type unit option (code: HF) built into the main unit, a switch box

equipped with the same function can also be used.



TS-360 (Portable data logger)

DATA LOGGER

[EX T-ZACLCS

® The number of measurement points is up to 50 when the
main unit and channel unit are combined, and up to 1000
points by connecting external switch boxes.

® Can be powered by 4D size batteries, the dedicated AC
adapter (optional), an external battery (12 VDC), etc.

®LAN, USB and RS-232C interfaces are equipped as
standard.

® A remote measurement assistance function for LAN
communication is available.

@ The channel unit can also be utilized as an external switch
box when combined with AU-50M master unit sold
separately.

@® SSW-50D can also be connected.

® Recording is performed using the built-in data memory (16
GB) and/or an external SD card (16 GB).

® Network modules can be connected.

This product is a portable data logger that can measure a strain gauge,
strain gauge converter, DC voltage and thermocouple by combining a
control unit, battery unit, driver unit, and channel unit.

Each channel unit can connect 10 measurement points and up to five
units (50 measurement points) can be connected. In addition, by
connecting external switch boxes, it is possible to measure up to 1000
points.

This product can be operated using commercially available D size
batteries or a battery even in places where AC power is unavailable.

System Block Diagram

T-ZALCLS <
oriver unit AU-SOMA

TS-360 portable data logger

It is equipped with a large capacity built-in data memory and sleep interval
timer function that enable automatic measurement over a long period of
time. It is also possible to record and save the measurement data and
setting files on an SD card. LAN, USB and RS-232C are equipped as
standard for communication interfaces to allow various settings and data
to be imported from a PC. As for LAN communication, a remote
measurement assistance function is available, and the risk of
communication error is reduced when building a remote communication
system with this product.

External switch box measuring system

Sensor input

Strain gauge

The total extension distance between the data logger and
switch box is within 2 km (booster power supply required).

TML-NET emmm—
TS-360 portable data logger

Thermocouple

DC voltage

Q@D

*Only SSW-50D supports
the one-gauge method
four-wire type.

Strain gauge - N
type transducer SSW-50D T-ZACCS BOX
AU-50
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TS-360 (Portable data logger)

TML-NET measuring system
(Measurement using the TML-NET interface on AU-50MA)
It is possible to measure 100 network modules (200 points when using 2-ch modules).

Strain gauge type NSW-014C NSW-01CC Up to 1km
transducer network module Strain gauge netw%module
.—f@@‘%'/— ~#4— !
NSW-01TC . NSW-014C Multistage r LAN / USB
Thermocouple ~ Network module tsytprZITrg::gjcer network module inclinometer IM / NKB ‘ RS-232C
.
’ Extensometer

NSW-01VC NSW-024C NKLG

DC voltage network module Strain gauge | L module
type transducer

~— o I
| PC / software External printer

NSW-01vC Two-axis sensor etc.
Pulse counter network module

Settlement

*

Two-channel modules such as

(Mh— 5 | NSW-024C, NKB-MF and IM-BA have gauge NKLA ‘ External switch box
w one module ID and can measure up to
Rain gauge etc. 200 channels per system. ‘

External Dimensions

T-ZACCS3 TS-360 control unit

!
@@ @@ E
:

T-ZACCS+ BA-360 battery unit T-ZACCS+ AU-50MA driver unit
1] [ T, i
N ] N
] o
312
312 280
280
H1 ——m =
] Zncess o =]\
ST ©|~
O — |
= i i
§ I, QWIﬂg
Q [Me o083 0 il
fé’ i O ——— )
=
= T-ZACCS UNIT AU-10 channel unit T-ZACCS UNIT AU-10-05 channel unit
E — [T} =
5J ® @ ﬂ T ® @I
.‘f’.. R 0 0 W W R W) I X P P P
= 312 312
c
3 280 280
o o
=
(7] 3 o

e
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Specifications

T-ZACCS3 TS-360 control unit

Measurement capabilities

Number of measuring
points

Up to 1000 points

Time

Setting Year, month, day, hour, minute, second
Accuracy Daily error: +1 sec (at 23°C + 5°C)
Retention About 30 days (with full charge)

Scan 0.080 sec/point (50 Hz)
Measuring| measurement | 0.067 sec/point (60 Hz)
speed Moaroy 0.5 sec/point
measurement

Display / operation

Measuring mode

Initial, direct, measure
(For temperature measurement, direct only)

Coefficient 1

Simple measure

Unit Interlocked with sensor mode

Decimal point  Interlocked with sensor mode

Compensation mode

Comet NON, Comet A, Comet B

3.0-inch semi-transparent monochrome STN LED
LCD panel .
- backlight
Display ur':tp Y [Resolution | 255 x 160 dots
Point . . . )
defect 10 dots or less (excluding aging deterioration)
Operation POWER, Cross key, ESC, ENT
B 0-9, F1,F2, F3
Recording
. Recording / reproduction of measurement data
Function . e
Saving of setting file
BultnliRecoiding CSV format, TDS format
format
Capacity 16 GB
Recording / reproduction / copying of measurement
Function data

Saving / copying of setting file

SD card | Physical format

FAT32

ecoiCing CSV format, TDS format
format
Capacity 16 GB (Designated by us)
Interface
10BASE-T/100BASE-TX
LAN General-purpose command port server function
(various settings, measurement, data collection)
USB 2.0 protocol compatible
uUsB USB Type-C receptacle
Various settings, measurement, data collection
RS-232C compliant
RS-232C Baud rate 9600, 19200, 38400, 57600, 115200 bps
Various settings, measurement, data collection
Power supply

Power supply voltage

| Supplied by BA-360

Environment

Operating temperature /
humidity range

10 to +50°C
85% RH or less (No condensation)

Other

Display mode |OFF, value, scan
Monitor N.umber of Numerif:al 1 - 8 points
display value display
channels Scan display 1 - 1000 points
mzra“sjzlrement START key
Rl AR Interval measurement, comparator measurement
measurement
Interface LAN, USB, RS-232C
Coefficient +(0.00000-200000)
Unit ue, mV, °C, kgf, mm, etc.
. . Display after the decimal point can be set arbitraril
EZecinalpeint wiﬂ? o¥o 5 digits P g
Offset To be written by arbitrarily measurement channel
The type of sensor to be connected is set.
One-gauge method three-wire
Channel type 120 /240 /350 Q, .
setting One-gauge method four-wire
Strain type*120 /240 /350 Q,
Sensor mode Two-gauge common dummy
method, two-gauge method,
Four-gauge method, four-gauge
method constant current 350 Q
Voltage Voltage [300 mV]
Voltage [30 V]
Temperature ~ Thermocouple T, K, J, B, S, R, E, N
Insulation check, sensitivity check,
Chec!( ey variati(_)n chef:k, thermocouple. disconnection check
function lead wire resistance check, bridge output check
Coefficient check
:?zplay SSting Initial value, lead wire resistance

Outside dimension

280 (W) x 45 (H) x 80 (D) mm
(Excluding rubber protectors and protrusions)

* The one-gauge method four-wire type is only supported by the SSW-50D. (As of June

2024)

Mass

Approx. 800 g

Interval measurementl

Function

Recording of measurement values at the set time
interval and time

Standard accessories

Time interval

Hour / minute / second can be set for each step up
to 99 hours, 59 minutes, and 59 seconds.

Real time start

Start time (hour / minute / second) can be set for
each step

Number of starts

Up to 9999 times per step or infinite

Instruction Manual (CD)
D size alkaline dry-cell battery

SDcard ........c.eeeeneee.
Phillips screwdriver ....
Warranty certificate ....

Number of steps

Programmable up to 10 steps

GOTO step

Program loop possible to one of the previous steps

Options

GOTO comparator

Go to Step 1 of the comparator.

Sleep function

Turns the power ON/OFF automatically when the
interval 1 minute or longer from the end of the scan
to the start of the next scan.

Comparator measurement

Function

Recording of measurement values based on the
set amount of change of arbitrary channel (1 point)

Comparison amount

Can be set for each step: Up to +999999

Comparison method

Upper / lower limit values, relative value

Number of starts

Up to 9999 times per step or infinite

Number of steps

Programmable up to 10 steps

GOTO step

Program loop possible to one of the previous steps

GOTO Interval

Go to Step 1 of the interval.

SD card (16 GB (Designated by us))

AC adapter (CR-1869)

AC Adapter [For China] (CR-1869-C)

DC Power Cable (CR-062)

RS-232C cable (CR-5360)

USB cable for (CR-6189)

External printer (RS-232C connection) (DPU-S245 (RS-232C

connection))

Shoulder belt (TSB-360)
For belt bracket 60 mm (BA-360, AU-50MA, AU-10) (TSB-366)
For belt bracket 80 mm (TS-360, AU-10-05) (TSB-368)
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TS-360 (Portable data logger)

T-ZACCS+ AU-50MA driver unit DC voltage measurement
Measurement capabilities Initial value V11 |£160.000mV
When the switch storage range V1/100 |+16.0000V
boxes are connected Temperature coefficient of o
Numbelt of | Whenthe switc!1 boxes Up to 1000 points accupracy #0.0024%rdg/"C
measuring | and channel units are Aging change of accuracy|+0.024%rdg/year
points connected in Measurement range Resolution
(AU-50MA) binati Measurement V11 + 30.000mV 0.001mV
RLCECCaN = ), 16 50 points range and +300.000mV 0.010mv
units are 1 _ resolution + 3.0000V 0.0001V
Measuring speed 0.080 sec/point (50 Hz) MUY £30.0000V 0.0010V

0.067 sec/point (60 Hz)

g 0, iai
Measuring mode Direct f(;t:gracy (at 23°C V1N i(0.0804ardg+3d!g!t)
One-gauge method | 0o oo " +5°C) V1/100 | +(0.08%rdg+2digit)
three-wire type Thermocouple temperature measurement
?ne-gauge method |, 540/350 Q (JIS C 1602:2015, IEC 60584-1:2013)
i . our-wire type* Applicable thermocouple | T, K, J, B, S, R, E, N
:‘p;pt):g:b;::v;:ng Two-gauge method | 120-1000 O Linearization Digital calculation
. ’ Two-gauge common G =
resistance dummy method 120-1000 Q Tvoe Measurement Resolution [T Alccl;racy (at ?3 Ct ? C:
Four-gauge method | 120-1000 O yp range ( xte_rna reference (nten:na reference
junction) junction)
Four-gauge method | 55, () -250 to -200°C| 0.1°C | 0.38%rdg+0.6°C | 0.38%rdg+3.9°C
constanteurent - — T | 200t -100°C| 0.4°C | 0.15%rdg+0.2°C | 0.15%rdg+1.4°C
Four-gauge method | 200 FWNC B -100 to_+400°C|  0.1°C | 0.10%rdg+0.2°C | 0.10%rdg+1.0°C
constant current, 350 Q| |oo 0 ance: or -210 to -160°C| 0.1°C | 0.19%rdg+0.3°C | 0.19%rdg+1.6°C
Serser eElHE AT K | 10t 0°C| 01°C | 0.12%rdg+02°C | 0.12%rdg+1.0°C
extension range | one gauge method | ~ore OUSIP 0to +960°C| 0.1°C | 0.08%rdg+0.1°C | 0.08%rdg+0.5°C
Strain four-wire type* lres's ance: or +960 10 +1370°C|  0.1°C | 0.10%rdg+0.9°C | 0.10%rdg+1.4°C
measurement oS8 -200 to -160°C| 0.1°C | 0.16%rdg+0.2°C | 0.16%rdg+1.2°C
+0.1 to -0.5%/Cable o ° o, ° ) o
Sensitivity change Four-gauge method round-trip resistance J -160 to 0°C 0.1°C 0.12%rdg+0.1°C 0.12%rdg+0.8°C
Y ENANGE| constant current, 350 0 | T TP 0to +700°C| 0.1°C | 0.08%rdg+0.1°C | 0.08%rdg+0.5°C
i of 100 +700 t0+1200°C|  0.1°C | 0.08%rdg+0.6°C | 0.08%rdg+0.9°C
Leadiwire Gauge resistance 120 Q: About 100 Q or less +200 to +280°C | 0510 0.4°C | 0.04%rdg+4.0°C | 0.04%rdg+4.0°C
auge resistance : About or less B | +280 to +800°C| 0.3t00.1°C | 0.04%rdg+1.2°C | 0.04%rdg+1.2°C
resistance G i 240 Q: About 200 Q or | g g
compensation ] +800 to +1760°C|  0.1°C 0.05%rdg+0.4°C | 0.05%rdg+0.4°C
range Gauge resistance 350 Q: About 300 Q or less s 10 to +200°C 0.1°C 0.09%rdg+0.6°C 0.09%rdg+1.2°C
CometB (1G3W) T T o] = +200 to+1760°C|  0.1°C__ | 0.07%rdg+0.4°C | 0.07%rdg+0.7°C
Zero stability +05x10° S:ra!n/ec or less (t(\);e-gauge "‘et‘hod) R A0 to +150°C| 0.1°C | 0.09%rdg+0.7°C | 0.09%rdg+1.2°C
£750 % 10° stain o ess (two-gauge rod ) +150 t0 +1760°C|  0.1°C | 0.07%rdg+0.4°C | 0.07%rdg+0.7°C
t 107 strain or less (one-gauge metho 210 to +550°C| 0.1°C 0.17%rdg+0.2°C | 0.17%rdg+1.4°C
» three-wire type) E +550 to +1000°C|  0.1°C 0.09%rdg+0.4°C | 0.09%rdg+0.8°C
Initial unbalance |+ 500?< 10 szram or less (one-gauge method 200 to 0°C 0.1°C 0.18%rdg+0.4°C 0.18%rdg+1.6°C
four-wire %Pe ). N 0 to+1090°C| 0.1°C 0.08%rdg+0.2°C | 0.08%rdg+0.6°C
500 x 107 strain or less (two-gauge method) +1090 t0 +1300°C|  0.1°C | 0.08%rdg+0.9°C | 0.08%rdg+1.2°C

Input impedance |1 MQ or more
DC voltage | Allowable input

* The accuracy of sensor is not included, and thermocouple B does not use the reference

measurement| voltage between B| DC+50V MAX junction.
T | atnd D : K TESREN Switch box drive unit
ermocouple temperature ,K J,B, S, RE,
measurement JIS C1602:2015 IEC60584-1:2013 P e SSW-50D. ASW-50C
At the time of Open check AU-50M
Check e uiement - —— Number of L e e 8 units connected, 400 points
function Insulation check, sensitivity check, | power supply
Sensor vanatlgn chegk, thermocouple q|sconned|on check o With booster 20 units connected, 1000 points
lead wire resistance check, bridge output check power supply
N ; : Without booster
The one-gauge method four-wire type is only supported by the SSW-50D. (As of June Extension| power supply 120m
2024) distance | With booster okm
Strain measurement power supply
Bridge excitation DC 2V 24 ms (50 Hz) Connection cable Switch box connection cable (CR-65)
Initial value storage range |+ 160000 x 10 strain TML-NET drive unit
Temperature coefficient of| +0.002% rdg/°C Target model NSW series / TML-NET compatible transducer
accuracy
Low power
i 0,
g Aging change of accuracy| + 0.02% rdg/year Numberof | consumption Up to 100 units
o Measurement range and Measurement range Resolution table| type
; + 30000x10°° strain 1x10°° strain i :
resolution units Conventional :
8 +300000%10°° strain 10x10°° strain type Up to 20 units (150 m or less)
c Accuracy (at 23°C % 5°C) L
- (Excluding the one-gauge | +(0.08%rdg+1digit) b powc:_r 1K
5' method four-wire type) St ::onsump ion m
Q@ Accuracy (at 23°C + 5°C) distance F2PS
- One-gauge method four- |+ (0.28%rdg+1digit) Conventional |, "\ o (up 1o 10 units)
= wire type* type
7] n Connection cable Dedicated TML-NET cable (CR-6930)
= Constant current strain measurement (four-gauge method only)
E Bridge excitation DC 6 mA 24 ms (50 Hz) When the channel units are connected
3 Bridge resistance 350 Q Target model AU-10, AU-10-05
o Initial value storag-e range|+ 160000 x 10°® strain Number of connectable Up to 5 units
= Temperature coefficient of]| +0.002% rda/°C units
a" accuracy - ° 199 Connection connector Dedicated connector for unit connection
Aging change of accuracy| + 0.02% rdg/year
- Power supply
M t d Measurement range Resolution -
rezzsl:tzzr:en angean + 30000%10° strain 1x10°° strain Power supply voltage ‘ Supplied by TS-360
—6 . —6 .
+300000x10 : §traln 10%10"" strain SR
Accuracy (at 23°C £ 5°C) | +(0.08%rdg+1digit)

Operating temperature / |-10 to +50°C
humidity range 85% RH or less (No condensation)
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Other

T-ZACCS UNIT AU-10/AU-10-05 channel unit

Outside dimension

280 (W) x 45 (H) x 60 (D) mm
(Excluding rubber protectors and protrusions)

Function

Mass

Approx. 800 g

T-ZACCS+ BA-360 battery unit

Number of measuring
points

10 points

Input terminal

Dual-purpose type for screw fixing and soldering

One-touch connector

NDIS one-touch connector (AU-10-05 only)

Measurement capabilities

Equivalent to AU-50MA / AU-50M

Function
Function Supply power to TS-360
Battery used D size alkaline dry-cell battery x 4

Power supply

Environment

Power supply voltage

[ Supplied by AU-50MA / AU-50M

Operating temperature /
humidity range

-10 to +50°C

85% RH or less (No condensation)

Power supply

D size dry-cell battery x 4

Environment

Operating temperature /
humidity range

-10 to +50°C
85% RH or less (No condensation)

Other

SO Dedicated AC adapter | AC 100 to 240 V AU-10  280(W)x45(H)*60 (D) mm
(CR-1867) 50/60 Hz Outside dimension AU-10-05 280 (W) x45 (H) x80 (D) mm
External DC power input |DC 9 to 18 V (Excluding rubber protectors and protrusions)
AU-10 Approx. 900 g
Other Jass AU-10-05  Approx. 1.2 kg
Outside dimension 280 (W) x 60 (H) x 60 (D) mm ) Standard accessories | Warranty certificate [1
(Excluding rubber protectors and protrusions) :
Mass Approx. 1.2 kg (including D size dry-cell battery x 4) Options
Protective cover (60 mm
type) TS-360-F60
(AU-10)
Protective cover (80 mm
type) TS-360-F80
(AU-10-05)
Handle for AU-50
(AU-10, AU-10-05)

| Related Products

T-ZACCS + Alarm unit AL-360

The AL-360 is a dedicated alarm unit that connects to the TS-360. The
alarm output is a function that monitors a specified channel and closes a
specified contact when the measurement value changes by a certain
amount (relative value setting) or exceeds a threshold value (upper and

lower limit setting). E@rééé@réééa
This monitoring compares and switches the contact when monitoring or ALARM UNIT -
scanning is performed. There are four contacts to be output and the
contacts of comparison channel, comparison condition and output
destination can be set. In addition, if one contact is set for multiple
channels, it is also possible to close the contact when any one of the
channels exceeds the set range.

- 6 ©® o

T-ZACLS = 5 13KD

Specifications

Target model TS-360
Number of 4 points
contacts
Semiconductor relay (a-contact: Normally open)
Contact capacity AC 140 V/ DC 200 V max
Contact Rated current: 0.6 A max
Inrush current: 1.8 A max
ON resistance: 2 Q max
q Status LED
Display

Lights up when each contact is closed

Eompatisen Relative value / upper and lower limits

TmESe ) g TEEEEEEEE @ method
:::I:l;er of setting| 1000 table
Other functions | Alarm test
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Power supply Supplied via TS-360

Operating
temperature /
humidity range

-10 to +50°C
85% RH or less (No condensation)

Outside 280 (W) x 45 (H) x 60 (D) mm
dimension (Excluding rubber protectors and protrusions)
Mass Approx. 600 g
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DATA LOGGER

TS-360 (Portable data logger)

I Related Products

Protective cover TS-360 top cover

CR-1867 AC adapter

A protective cover that is easy to attach and remove.
TS-360-F60 (for AU-10)
TS-360-F80 (for AU-10-05)

TS-360 main unit and AU-10/-10-05 channel unit

Model name:

DPU-S245 (External printer)

The measurement data of the TS-360
is printed out. The TP-S245L-1
recording paper (optional) is used.

CR-4530 printer cable

NSW network module

This equipment enables measurement control and data transfer via a two-
wire type network line. A measurement circuit is configured near a strain
gauge, DC voltage signal, thermocouples, etc. and the measurement data
is digitized. This allows for stable measurements over a long period of
time without influences by decreased sensitivity and cable insulation
degradation due to cable extension.

NSw.oyq¢ ¢
NETWoRk Mobue

.-ﬁh
L

This equipment is connected to AC 100 V to supply the power.

Measurement software Visual LOG

Visual LOG TDS-7130v2 static measurement software
Visual LOG Light TDS-700L interval measurement software
Visual LOG Light TDS-Mail data mail management software

SD card

Supported card capacity: 16 GB (Designated by us)

Cable

CR-5360 RS-232C cable
D-sub 9P-D-sub 9 P cross 1.5 m
This cable is used to connect to a PC.

CR-6189 USB cable
USB(C)-USB(A) 1.5 m
This cable is used to connect to a PC.



T-ZACCS BOX AU-50

DATA LOGGER

@ This equipment is used with the master unit and channel
unit in combination.

® Measurements of strain, DC voltage and thermocouple
are possible.

@ The number of measuring points is up to 50 per 1 set.

@®The number of measuring points can be selected
according to the number of channel units connected.

@ A power booster for multipoint long-distance extension is
built in.

® The complete compensation method of strain (Comet) is
supported.

@® Can be used with the T-ZACCS 3 TS-360 portable data
logger and the TDS-540 data logger.

This product is a switch box that combines the master unit and channel
unit.

In addition to expanding and extending the number of measuring points of
the T-ZACCS 3 TS-360 portable data logger, it can also be used with the
TDS-540 data logger.

External Dimensions

AU-50 switch box

Up to five channel units can be connected to one master unit, allowing for
strain measurement, DC voltage measurement, and temperature
measurement using thermocouple. Since any number of channel units
can be connected, measurements can be performed at the necessary and
sufficient number of measuring points.

T-ZACCS + AU-50M master unit

312
280

T-ZACLCSEED! AU-50

TZACCS+ MASTER UNIT AU-SOM

T-ZACCS UNIT AU-10 channel unit

al

I T T T T
312
280

=1

45 ‘ 60
74

4 i} oo

T-ZACCS UNIT AU-10-05 channel unit

-

T T T T
312
‘ 280

6000

P

i i I i i

Ea @‘BIE
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DATA LOGGER

T-ZACCS BOX AU-50

Specifications

T-ZACCS + AU-50M master unit

T-ZACCS UNIT AU-10/AU-10-05 channel unit

Measurement capabilities

Measurement capabilities

Number of Number of measuring ;
q . 10 points
measuring points
Number of| ) - - -
measuring points Up to 50 points Input terminal Dual-purpose type for screw fixing and soldering
points m:?_lr:‘;?in“s (Atotal of 5 units of AU-10 or AU-10-05) One-touch connector NDIS one-touch connector (AU-10-05 only)
10 GET TG Measurement capabilities | Equivalent to AU-50MA / AU-50M
g?:f;iurgi m:thod 120/240/350 Q Power supply
P! Power supply voltage | Supplied by AU-50MA / AU-50M
Applicable Two-gauge method 120-1000 Q
wiring method, | Two-gauge common 120-1000 O Environment
gauge dummy method Operating temperature | -10 to +50°C
resistance Four-gauge method 120-1000 Q [ humidity range 85% RH or less (No condensation)
Four-gauge method
constant current 3500 Other
Measurement D q the data | bined AU-10 280 (W) x 45 (H) x 60 (D) mm
Strain range epends on the data logger combine Outside dimension AU-10-05 280 (W) x 45 (H) x 80 (D) mm
Sensor cable ] (Excluding rubber protectors and protrusions)
e o Four-gauge method Cable round-trip AU-10 Approx. 900 g
range constant current, 350 Q |resistance: 400 Q or less Mass AU-10-05 Approx. 1.2 kg
Sty Four-gauge method +0.1 to .05%/_ Standard accessories Warranty certificate ‘ 1
change constant current, 350 Q Cable round-trip i
g ' resistance of 100 Q Options
. |+1.0 x 10° strain/°C or less (one-gauge method) Protective cover (60 mmtype) | 15 264 g0
Zerostability | | 5, 0% strain/°C or less (two-gauge method) (AU-10)
Other ) Protective cover (80 mm type) TS-360-F80
O ECITICAtIOnS Depends on the data logger combined (AU-10-05)
Measurement ) Handle for AU-50
Depends on the data logger combined b 10- -
DCvoltage |range P 99 (AU-10, AU-10-05)
measurement| Accuracy Depends on the data logger combined
Input impedance |1 MQ or more
TH pl Ther ple type| Depends on the data logger combined
temperature | Measurement range | Depends on the data logger combined
measurement | Accuracy Depends on the data logger combined

Display/operation

Sensor mode

Set each point by the data logger.

Measuring point number

Set the top 2 digits arbitrarily for every 10 points.

Measuring point display

Three-color LED at each point

When the channel units are connected

Target model

AU-10 or AU-10-05

Number of connectable units

Up to 5 units

Data logger connection

Target model

TDS-540, TS-360 (AU-50MA)

Extension distance

According to the data logger to be connected

Connection cable

Switch box connection cable (CR-65)

Power supply

Usually, supplied by a data logger

Power

Dedicated AC power adapter (optional) or external

DC power input

humidity range

When a
supply . Power AC 100 to 240 V
booster is used supply AC power adapter 50/60 Hz
voltage |DC power supply |DC9to 18V
Environment
Operating temperature / |-10 to +50°C

85% RH or less (No condensation)

Other

Outside dimension

280 (W) x 45 (H) x 60 (D) mm
(Excluding rubber protectors and protrusions)

Mass

Approx. 800 g
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(AU-10-05)

Instruction Manual (CD) |1
) Connection cable CR-65 | 1

Standard accessories — -

Phillips screwdriver 1

Warranty certificate 1

AC power adapter CR-1869

AC Adapter [For China] |CR-1869-C

DC Power Cable CR-062
Options For belt bracket 60 mm

(AU-50M, AU-10) TSB-366

For belt bracket 80 mm TSB-368
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When protective cover (60 mm type)
is attached

When protective cover (80 mm type)
is attached

* Use the protective cover (60 mm type) for the AU-10 and the protective

cover (80 mm type) for the AU-10-05.

The protective cover is attached to each channel unit.

* To install the handle for AU-50, four or more AU-10 units with the
protective cover attached are required, and three or more AU-10-05
units are required.



TDS-540 (General-purpose type)

DATA LOGGER

@ Secure data retention by robust built-in data memory and
UPS circuit

® Realization of stable interval measurement with a clock
accuracy of £1 second per day

® Fast start-up within 4 seconds at the fastest

@ Collective setting of coefficient, unit, decimal point, and
sensor type by “Sensor ID”

@ Equipped with interval measurement “Quick Interval” that
requires no settings

@ Equipped with remote operation “Remote Data Logger”
from an Internet browser

® The number of measuring points is 1000 (using external
switch boxes)

@ High-speed measurement of 0.04 sec per point

@ Equipped with high-resolution (0.1 x 10 strain) mode

@ A strain gauge with temperature measurement function
can be measured with one channel.

® Equipped with Complete Compensation Method of Strain

@ Various check functions (Automatic check by a timer is
possible)

@ Color LCD monitor with a touch panel

@ Built-in high-speed printer (0.04 sec per line per channel)

@ Supports SD card and USB memory as recording media

® Equipped with LAN, USB and RS-232C as standard

® Wireless LAN unit can be equipped (factory option)

® A semiconductor relay switch box with up to 30 points can
be built in

@ The built-in switch box is available with a surge absorber
for lightning protection as standard.

@ TML-NET compatible (in combination with the ASW/SSW
unit and ND-100)

Front panel
Cover open lever Color TFT LCD display
with a touch panel

Printer ON/OFF Sub power switch

DATA GER

B TDS-540

——=

Printer Paper USB memory slot  Start key

feed
HOME key
SD card slot

DATA LOGGER

= TDS-

TDS-540 data logger

3

This equipment is a data logger for multipoint automatic switching
measurements of strain gauges, temperature, DC voltage,
thermocouples, platinum resistance temperature detectors, etc. Our
unique measurement method eliminates various thermo-electromotive
forces, amplifier zero shifts, and commercial power noise, achieving
highly accurate and stable measurements. The number of measuring
points is up to 30 using the main unit only, and up to 1000 points can be
measured when using external switch boxes in combination. In addition,
when combined with the IHW-50G high-speed switch box, up to 1000
points of strain measurements can be performed in 0.4 sec. Newly
equipped with a remote data logger function, this enables remote
operation from an Internet browser. Equipped with wireless LAN
(optional), this enables measurement and monitoring of the data logger
from a tablet or smartphone. The interface supports Ethernet LAN, USB,
RS-232C, and optionally wireless LAN.

Back panel

Built-in switch box unit
(factory option)

Equipped with 10 channels
as standard

Up to 30 channels

Grounding terminal

TO ASW/SSW
Control unit for connecting the
ASW/SSW system switch box
(factory option)

Main power
switch

AC power connector

TO ISW/IHW

Control unit for connecting the Interf:

ISW/IHW system switch box P USB. LAN
(factory option) ’ ’
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DATA LOGGER

TDS-540 (General-purpose type)

Remote data logger function

Remote operation according to the user communication mode
Equipped with a Web server function (remote data logger function).
Measurement and monitoring with the TDS-540 can be performed from an

Internet browser.

No special software is required.

@ Wireless LAN unit combination

Equipped with LAN as
standard

Equipped with LAN as
standard

@ Equipped with wireless LAN unit: Factory option

Equipped with wireless
LAN option

LAN cable

@ Ethernet LAN hub connection

LAN cable

Wireless LAN unit
(Commercially
available product)

Ethernet LAN hub
(User environment)

Remote data logger function

LAN cable

Tablet terminal

Smartphone

PC

Tablet terminal

Smartphone

The built-in wireless LAN unit is only certified in Japan. It does not support overseas use.
Connect a commercially available wireless LAN router to use this unit.

File download using remote data logger function

During remote operation, measurement data files recorded by the
equipment in a data memory or SD card can be downloaded (transferred)
to a PC or tablet. It is also possible to select multiple files.

One-gauge method four-wire type measurement method [Patented]

Strain measurement is possible with one-touch connection using a
modular plug.

The one-gauge method four-wire type strain measurement method
developed by us connects four-wire type lead wires to a strain gauge and
enables connection using a modular plug. One-touch connection using a
modular connector significantly improves the prolonged connection work
for multipoint measurements. The four-wire type achieves the following
functions.

@ No decreased sensitivity due to lead wire resistance
® No influence due to thermal output of lead wires
@ No influence of contact resistance

@ Lead-free, environmentally friendly strain measurement
with plug-in connection

1-CH strain / temperature simultaneous measurement

Strain gauge with temperature measurement function: FLAB-2T, QFLAB-2T, etc.

Constantan wire Blue - Copper

mwme - Constantan wire

Red - Copper
(independent wire)

Copper wire

Our unique strain gauge with temperature measurement function
previously required two channels for strain measurement and
temperature measurement. However, the TDS-540 can simultaneously
measure strain and T-type thermocouples with only one channel using
the one-gauge method three-wire type connection.

* 1-CH measurement of strain gauge with temperature measurement
function can be used with the built-in switch box, as well as the ISW-50G
and IHW-50G.

* Files saved on a USB memory device cannot be downloaded.

System Block Diagram

Built-in switch box

r

Strain gauge

Strain gauge type
transducer

o

A/D converter built-in
Switch box

IHW-50G
ISW-50G

Conventional switch box
SSW-50D

Optical fiber or
RS-422

CR-842M
CR-832M etc.

Dedicated connection
cable

Factory option

Built-in switch box addition
ISW/IHW unit
ASW/SSW unit
Wireless LAN unit

TDS-540 data logger

CR-801M etc.

SD card slot J L USB memory slot

</

Dedicated connection cable

Tablet
Thermocouple TML-NET Network driver] | CR-801M etc.
Q network module B
. . JE— . ND-100 (ci)) Wireless LAN (Options)
Platinum resistance NSW series Smartphone

temperature detector |
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b Wireless LAN

LAN
Ethernet LAN
RS-232C [ Jeresenrerens

Modem Modem

o

Three interfaces are
equipped as standard.
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Monitor compal

rator

Automatic measurement based on the amount of

Function . . . .
unetl change in the setting of monitor channel (1 point)
Comparison
pari Can be set for each step: Up to +999999
amount
Comparison .
. method Amount of change or upper / lower limit
Table setting| Nymber of starts | Up to 99 times per step or infinite

Number of steps

Programmable up to 50 steps

GOTO step

Program loop possible to one of the previous steps

GOTO Interval

Go to Step 1 of the interval.

Remote data lo

gger function

Function

Remote operation of data logger, remote monitoring, and
data download function by the Web server function

Specifications
Measurement capabilities
When the switch boxes
are connected .
When the switch boxes Up to 1000 po".]ts . .
P (Up to 2000 points when using strain gauge
Number of | and built-in switch box . X
. . . with temperature measurement function)
measuring | units are connected in
points binati
Built-in switch box Up tlo 30 p0|nt§ (Up to 60 points when using
3 strain gauge with temperature measurement
unit .
function)
IHW-50G 0.4 sec/1000 points (1 sec/1000 points)
ISW-50G 2 sec/1000 points (3 sec/1000 points)
Scanning speed | ISW-50C 3 sec/1000 points (5 sec/1000 points)
(Measuring speed)| ASW/SSW 0.08 sec/points (80 sec/1000 points)
TML-NET 0.20 sec/points (200 sec/1000 points)

Connection

LAN, Wireless LAN (Options)

Built-in switch box unit

0.04 sec/point, 0.08 sec/point

Measuring mode

Initial, direct, measure
(For temperature measurement, direct

File download

Download (transfer) of the measurement data files (multiple files can be
selected) in the data memory or SD card to a PC or tablet in the ZIP format

only)
Coefficient 1.000
Compensation mode Unit Interlocked with sensor mode

Decimal point Interlocked with sensor mode

Compensation mode

Comet NON, Comet A, Comet B

Me'asuring Scanning Automatic switching measurfement from the first
point channel to the last channel (jump possible)
switching Monitor Repeated measuremgnt of monitor
method channels (up to 10 points)
S g Manual Start key switch
measurement | Automatic Interval timer, monitor comparator
start Interface LAN, USB, RS-232C, wireless LAN (optional)
Coefficient +(0.0001-99999)
Unit 40 types including pe, mV, °C, kgf, mm

Decimal point

Display after the decimal point can be set
arbitrarily with 0 to 5 digits

Offset

To be written by arbitrarily measurement
channel

Channel setting

Sensor mode

The type of sensor to be connected is set.

Strain: One-gauge method three-wire type, 120/240/350 Q
Two-gauge common dummy method, two-gauge method
Four-gauge method, four-gauge method constant current 350 Q
Four-gauge method high-resolution mode

Four-gauge method constant current 350 Q high-
resolution mode

Four-gauge method 0-2 V mode

Gauge with temperature measurement 120/ 240/ 350 Q

DC voltage 640 mV, 64 V

Temperature: Thermocouple T/K/J/B/S/R/E/
N/Pt100 3W

TML-NET: Various network modules

Time
Setting Year, month, day, hour, minute, second
Accuracy Daily error: +1 sec (at 23°C + 5°C)
Retention About 60 days (with full charge)
Display/operation
Display unit Color TFT LCD display (with a touch panel), 320 x 240 dots
Operation Touch panel, POWER key, HOME key
START key, PRINTER key, FEED key
Recording
. Recording / reproduction of measurement
Function : -
data, saving of setting file
Built-in Rocordinopommat TDS format, CSV format
540 CSV format
Capacity 512 MB
Recording / reproduction / copying of
Function measurement data, saving / copying of setting file
Writing / reading of sensor ID
SD card Physical format FAT16/32
el e TDS format, CSV format
540 CSV format
Capacity 512 MB (Designated by us)
Reproduction / copying of measurement
Function data, saving / copying of setting file
WEES) timerineesy Writing / reading of sensor ID
Physical format FAT16/32
Printer
Printing content Measurement data, setting values, check results, etc.
Printing method Thermal
Printing speed 1 channel, 1 line/0.04 sec

Suitable paper

P-80 (Paper width: 80 mm)

Interface

Wireless LAN (Options)
*This is only available

in Japan.

IEEE 802.1
General-pu

settings, measurement, data collection)
Web server function (remote data logger function)
DHCP server function

1b/g/n compliant
rpose command port server function (various

. | Reading and setting of sensor ID
Sensor ID i) oy Writing of sensor ID
TEDS IEEE 1451.4 Class 2 compatible (Template No.
Standard
function TEDS 33)
Function | Sensor information reading and setting
At the time of Open check, thermocouple disconnection
Check measurement check
function Insulation check, sensitivity check, variation check,
unctio Sensor thermocouple disconnection check, lead wire
resistance check, bridge output check
When the ASW/SSW L
TML-NET system controllunit ID check, sensitivity check, check module,

channel setting

Web serve

10BASE-T/100BASE-TX
General-purpose command port server function
(various settings, measurement, data collection)

r function (remote data logger function)

Interval timer

Function

Scanning measurement at the set time interval and time

usB

settings, m

USB 2.0 protocol compatible
General-purpose command compatible (various

easurement, data collection)

Quick setting

Time interval

1'min /10 min/ 1 hr (measured on the minute or hour)

Table setting

Time interval

Hour / minute / second can be set for each step
up to 99 hours, 59 minutes, and 59 seconds.

Real time start

Start time (day / hour / minute / second) can be set for each step.

RS-232C

RS-232C compliant

Baud rate 9600/19200/115200 bps
General-purpose command compatible (various
settings, measurement, data collection)

Number of starts

Up to 99 times per step or infinite

Power supply

Number of steps

Programmable up to 50 steps

Rated power supply

voltage

AC100to

240V 50/60 Hz

Maximum power

consumption

152VA'm

ax

GOTO step Proqram loop possible to one of the
previous steps
GOTO comparator | Go to Step 1 of the monitor comparator.
) Scanning, insulation check, sensitivity check,
Execution -
. variation check, thermocouple
processing

disconnection check

Environment
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Sleep function

When the interval between the end of scanning and the start of
scanning is 1 min or longer, the power is tumed on/OFF automaticaly.

Operating temperature|

0to +50°C

/ humidity range

85% RH or less (No condensation)

Other

Outside dimension

320 (W) x 130 (H) x 440 (D) mm
(Excluding rubber protectors and protrusions)

Mass

About 8 kg
(10 channel

(when equipped with a built-in switch box unit

Is))
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DATA LOGGER

TDS-540 (General-purpose type)

Built-in switch box unit (factory option)

Number of
measuring points

Up to 30 points (equipped with 10 points as standard)

Constant current strain measurement (four-gauge method only)

Switch

Semiconductor relay

Bridge excitation

DC6mA 24ms (50Hz)

Lightning arrester

Each channel is equipped with a surge absorber for
lightning protection as standard.

Input terminal

Dual-purpose type for screw fixing and soldering

One-touch
connector

NDIS one-touch connector

Bridge resistance 350Q

Initial value storage +160000%10° strain
range

Temperature

coefficient of accuracy

+0.002%rdg/°C

Strain measurement

Aging change of
accuracy

+0.02%rdgl/year

One-gauge method three-wire type| 120/240/350 Q

Applicable wiring

Measurement range

Resolution

method, gauge
resistance

Two-gauge method 60-1000 Q + 40000%10° strain 1x10°® strain
Two-gauge common dummy 60-1000 O Measurement range + 80000x10° strain 2x10° strain
method and resolution +£160000x10° strain 4x10° strain
Four-gauge method 60-1000 Q +320000x10°® strain 8x10° strain
Four-gauge method constant 3500 +640000%10° strain 16x10° strain
current Accuracy (at 23°C * 5°C) | £(0.05%rdg+1digit)
'r::sl:ﬁ;l:]g;gfghc’d high- 120-1000 Q High-resolution strain measurement (four-gauge method only)
Four-gauge method constant 500 Bltuflge excitation DC 5V 48ms (50Hz)
current high-resolution mode Il alicbiorage +16000.0x10° strain
Four-gauge method 0-2 V mode | 60-1000 Q ;ange R
- emperature

Mode for gauge with temperature +0.002%rdg/°C

gaug P 1201240/3500 coefficient of accuracy tordg

measurement function

(One-gauge method three-wire type) TIJIS C1602-1995. IEC 60584)

Sensor cable

Four-gauge method constant | Cable round-trip resistance: 400

Aging change of
accuracy

+0.02%rdg/year

extension range

current, 350 Q Qorless
Four-gauge method constant Cable round-trip resistance: 160
current high-resolution: 350 Q | Qorless

Four-gauge method constant

current, 350 Q +0.1 to -0.5%/ Cable

Sensitivity change

Four-gauge method constant
current high-resolution: 350 Q

round-trip resistance: 100 Q

Measurement range
and resolution

Measurement range Resolution

+ 4000.0x10° strain 0.1x10° strain
+ 8000.0x10° strain 0.2x10° strain
+16000.0x10° strain 0.4x10° strain
+32000.0x10° strain 0.8x10° strain
+64000.0x10° strain 1.6x10° strain

Accuracy (at 23°C * 5°C)| +(0.05%rdg+3 digits)

Lead wire resist Gauge resistance 120 Q: About 100 Q or less High-resolution constant current strain measurement
p ion range Gauge resistance 240 Q: About 200 Q or less (four-gauge method only)
Comet B (1G3W) Gauge resistance 350 Q: About 300 Q or less Bridge excitation DC14mA 48ms (50Hz)

Zero stability

+1.0 x 10 strain/°C or less (one-gauge method)
+0.5 x 10° strain/°C or less (two-gauge method)

Bridge resistance

350Q

Initial unbalance

++750 x 10° strain or less (one-gauge method)
++500 x 10 strain or less (two-gauge method)

Initial value storage
range

+16000.0x10° strain

DC voltage measurement

Temperature
coefficient of accuracy|

+0.002%rdg/°C

V1

DC+640mV

V 1/100

DC+64V

Aging change of
accuracy

+0.02%rdg/year

Input impedance

1 MQ or more

Allowable input
voltage between B and
D

DC+70V MAX

Thermocouple temperature measurement

Applicable
thermocouple

T/K/JIBISIR/E/N JIS C 1602-1995, IEC 60584

Measurement range
and resolution

Measurement range Resolution

+ 4000.0x10° strain 0.1x10° strain
+ 8000.0x10° strain 0.2x10° strain
£16000.0x10° strain 0.4x10° strain
+32000.0x10° strain 0.8x10° strain
+64000.0x10° strain 1.6x10° strain

Accuracy (at 23°C * 5°C)| +(0.05%rdg+3 digits)

Platinum resistance temperature detector measurement

DC voltage measurement

Applicable platinum
resistance
temperature
detector

Pt100 (500 pA constant current 3-wire type)
JIS C 1604-1997, IEC 60751

Initial value storage range

Vin :£160.000mV
V1/100 :+16.0000V

Temperature coefficient of accuracy

+0.0024%rdg/°C

Aging change of accuracy

+0.024%rdgl/year

Strain measurement

Bridge excitation

DC 2V 24 ms (50 Hz)

Initial value storage
range

+ 160000 x 10 strain

Temperature

coefficient of +0.002% rdg/°C
accuracy

Aging change of +0.02% rdg/year
accuracy

Measurement range
and resolution

Measurement range Resolution

+ 40.000mV 0.001mV

Vi1 + 80.000mV 0.002mV

+160.000mV 0.004mV

Measurement +320.000mV 0.008mV
range and +640.000mV 0.016mV
resolution + 4.0000V 0.0001V
+ 8.0000V 0.0002V

V1/100 +16.0000V 0.0004V

+32.0000V 0.0008V

+64.0000V 0.0016V

Measurement range Resolution

+ 40000107 strain 1x107° strain
+ 80000x10°° strain 2x10° strain
+160000x10°® strain 4x10° strain
+320000%10°° strain 8x10°° strain
+640000x10°° strain 16x10° strain

V1/1 accuracy (at 23°C £ 5°C)

(0.05%rdg+3 digits)

V1/100 accuracy (at 23°C £ 5°C)

+
+

(0.05%rdg+2 digits)

Accuracy (at 23°C + 5°C)
(Excluding the one-
gauge method four-
wire type)

+(0.05%rdg+1digit)




DATA LOGGER

Thermocouple temperature measurement (JIS C 1602-1995, IEC 60584)

Applicable thermocouple

TK JB,S,

R, E,N

Linearization

Digital calculation

Built-in one-gauge method four-wire type unit (factory
option)

Accuracy (a

t 23°C £ 5°C)

Number of measuring

s Up to 30 points can be equipped for every 10 points

Switch Semiconductor relay

Modular connector 6-Pin modular jack

Applicable gauge 120/240/350 Q

r 1ce

Measurement .
Type| Resolution | (External reference| (Internal reference
range . . . .
junction) junction)
- 250 to - 200°C 0.1°C +(0.19%rdg+0.5°C) | #(0.19%rdg+3.8°C)
T | - 200to- 100°C 0.1°C +(0.09%rdg+0.2°C) | +(0.09%rdg+1.6°C)
- 100 ~ + 400°C 0.1°C +(0.06%rdg+0.2°C) | #(0.06%rdg+0.9°C)
- 210to- 160°C 0.1°C £(0.11%rdg+0.3°C) | +(0.11%rdg+1.8°C)
K |- 160 to 0°C 0.1°C +(0.08%rdg+0.2°C) | +(0.08%rdg+1.1°C)
0~+ 960°C 0.1°C +(0.06%rdg+0.1°C) | +(0.06%rdg+0.7°C)
+ 960 to +1370°C 0.1°C +(0.06%rdg+0.6°C) | +(0.06%rdg+1.2°C)
- 200to - 160°C 0.1°C +(0.09%rdg+0.2°C) | +(0.09%rdg+1.4°C)
S 160 to 0°C 0.1°C +(0.07%rdg+0.1°C) | +(0.07%rdg+1.0°C)
0to+ 700°C 0.1°C +(0.05%rdg+0.1°C) | +(0.05%rdg+0.6°C)
+ 700 to +1200°C 0.1°C +(0.06%rdg+0.4°C) | +(0.06%rdg+0.8°C)
+ 200 ~+ 280°C | 0.5t0 0.4°C| +(0.03%rdg+1.5°C) | +(0.03%rdg+1.5°C)
B |+ 280to+ 800°C | 0.3 to 0.1°C| #(0.03%rdg+0.6°C) | #(0.03%rdg+0.6°C)
+ 800 to +1760°C 0.1°C +(0.04%rdg+0.4°C) | +(0.04%rdg+0.4°C)
s |- 10to + 200°C 0.1°C +(0.06%rdg+0.6°C) | +(0.06%rdg+1.3°C)
+ 200 to +1760°C 0.1°C +(0.05%rdg+0.4°C) | +(0.05%rdg+0.8°C)
R |- 10to + 150°C 0.1°C +(0.06%rdg+0.6°C) | +(0.06%rdg+1.3°C)
+ 150 to +1760°C 0.1°C +(0.05%rdg+0.4°C) | +(0.05%rdg+0.8°C)
Thermocouple temperature measurement (JIS C 1602-1995, IEC 60584)
Y EECIETEnT Accuracy (at 23°C * 5°C)
Type| Resolution | (External reference| (Internal reference
range X . . .
junction) junction)
El- 210to + 550°C 0.1°C +(0.10%rdg+0.2°C) | +(0.10%rdg+1.6°C)
+ 550 to +1000°C 0.1°C +(0.06%rdg+0.3°C) | #(0.06%rdg+0.7°C)
- 200 to 0°C 0.1°C +(0.11%rdg+0.4°C) | #(0.11%rdg+1.8°C)
N 0 to +1090°C 0.1°C +(0.05%rdg+0.2°C) | #(0.05%rdg+0.7°C)
+1090 to +1300°C 0.1°C +(0.06%rdg+0.6°C) | +(0.06%rdg+0.9°C)

* The accuracy of sensor is not included, and thermocouple B does not use the reference
junction.

Platinum resistance temperature detector temperature measurement
(JIS C 1604-1997, IEC 60751 Pt100)

Appl

temperature detector

icable resistance

Pt100

Measurement Method

3-wire type (Pt3W)

Linearization

Digital calculation

Temperature
coefficient of

accu

racy

+0.0020% rdg/°C

Aging change of

+0.05% rdg/year

accuracy
Measurement range |-200 to +850°C
Resolution 0.1°C

Accuracy (at 23°C £ 5°C)| + (0.05% rdg + 0.3°C)

Sensor cable extension
range

Zero stability

Initial unbalance
Initial value storage

Cable round-trip resistance: 200 Q or less

+1.0 x 10° strain/°C or less
+500 x 10° strain or less

+100000 x 10 strain

range
Temperature
coefficient of +0.002% rdg/°C
accuracy
Aging change of +0.02% rdglyear
accuracy
Measurement range Resolution
Measurement range + 40000%x10° strain 1x10° strain
and resolution + 80000x10° strain 2x10° strain
+100000x10° strain 4x10° strain
Accuracy (at 23°C £ 5°C)| +(0.25%rdg+1digit)

ISW/IHW unit (factory option)
The specifications related to measurement conform to those of the switch
box.

Connection

Target model IHW-50G/ISW-50G
Number of
ELECTRICAL conne(ited units /| 20 units conr?ected, 1000 points, distance
(RS-422) e?(tensmn between devices 800 m
distance
Connection cable | CR-832M extension cable for ISW/IHW
Number of
connected units / | 20 units connected, 1000 points, distance
OPTICAL extension between devices 800 m
(Optical fiber) | distance
Connection cable Extension optical cable for ISW/IHW:
CR-842M

ASW/SSW unit (factory option)
The specifications related to measurement conform to those of the built-in
switch box.

Target model SSW-50D/ASW-50C/ND-100

All models (One ND-100 is required for every

Network module target model 100 points)

Number of Without booster | 8 units connected, 400 points, extension
connected power supply distance 120 m

nits /
uni . With booster 20 units connected, 1000 points, extension
extension ower suppl distance 2 km
distance P PPY

Switch box connection cable CR-65 or switch

Connection cable box extension cable CR-800

* The number of network modules connected and the extension distance conform to the
specifications of ND-100.

Standard accessories

Quick Reference
Instruction Manual (CD) .. .
AC power cable (CR-03) ........ccoiuiiiiiiiiiieiie e 1
Ground wire (CR-20)
Printer paper (P-80) .
Phillips screwdriver
Warranty certificate
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DATA LOGGER

TDS-540 (General-purpose type)

| Factory option

Built-in switch box addition
The built-in switch box is equipped with the normal unit 10 channels as standard.
The expansion units can be selected from the high-speed units equipped with ADC
and the normal units without ADC (mixing is not possible), and up to 30 channels
can be equipped in units of 10 channels.

Normal unit: Each unit operates sequentially
TDS-540-20 (built-in 20 channels)
TDS-540-30 (built-in 30 channels)

High-speed unit: Each unit operates in parallel
TDS-540-20H (built-in 20 channels)
TDS-540-30H (built-in 30 channels)

Built-in one-gauge method four-wire type unit
This is an option for the normal unit 10 channels and when adding the high-speed

unit.

Equipped with 10 CH (channels) as standard, expanded in units of 10 CH, up to 30 CH
* The photo may vary from the actual product.

| Related Products

SD card 512 MB

Be sure to use highly durable industrial SD cards designated by us.

Dedicated printer paper P-80

Five rolls/box
Paper size: 80 mm width, 25 m/7200
lines/roll

SB-OT1B one-touch terminal

This terminal block allows one-touch connection of input lead wires. It is
used by attaching it to the input terminal of the switch box. (One set of five
terminals)

| Comparison of functions of major compatible switch boxes

ISW/IHW unit
Control unit for connecting the ISW/IHW
system switch box

ASW/SSW unit
Control unit for connecting the ASW/
SSW system switch box

TO ISWIHW

Wireless LAN unit
This unit enables easy remote operation
from a tablet, etc.
* This is only available in Japan.

Option code

TDS-540 ( -30HF - 02A)
4 4
Built-in unit option Other options
None | 10CH (as standard) None| None
-20 | 20CH -01 | ASW/SSW
-30 |30CH -02A| ISW/IHW (With Optical Fiber Option)
-20H | High-speed 20CH -02N | ISW/IHW (Without Optical Fiber Option)
-30H | High-speed 30CH -03A | ASW/SSW+ISW/IHW (With Optical Fiber Option)
-10HF | (High-speed + 1G4W)-10CH  -03N | ASW/SSW+ISW/IHW (Without Optical Fiber Option)
-20HF | (High-speed + 1G4W)-20CH -04 | Wireless LAN
-30HF | (High-speed + 1G4W)-30CH -05 | Wireless + ASW/SSW
-06A | Wireless +ISW/IHW (With Optical Fiber Option)
-06N | Wireless + ISW/IHW (Without Optical Fiber Option)
-07A | Wireless +ASW/SSW+SW/IHW (With Optical Fiber Option)
-07N | Wireless + ASW/SSW + ISWIHW (Without Optical Fiber Option)

CR-5811 one-gauge method four-wire type modular
conversion cable

Use this cable when connecting one-gauge method four-wire type loose
wires with the built-in switch box HF.

ND-100 TML-NET network driver

This is a driver interface that drives a
TML-NET compatible converter or
network module from a data logger.
A distributed data recording system
is built.

Measurement software Visual LOG

Visual LOG TDS-7130v2 static measurement software
Visual LOG Light TDS-700L interval measurement software
Visual LOG Light TDS-Mail data mail management software

: Plafinum e one-gauge
Number of] Constant |  High- : Built-in 7 -
o .~ | Connector . ! DC resistance tpn Scanning speed method | Switching —
Switch box model name measuring| i el Strain | current | resolution Voltage Themocouple femperature lightning [Measurement time*3] four-wire | method Application
points mode mode arrester a
detector type*1
IHW-50G - Strain / temperature of gage with
0.4 sec/ 1000 points Semiconductor| temperature measurement
IHW-50G-05 5 [ ) L L L L ° L L (0.04 sec/point) [1 sec] L relay | function, 1 ch measurement
function compatible
ISW-50G - Strain / temperature of gage with
2 sec /1000 points iconductor| temperature measurement
ISW-50G-05 50 [ ] d L4 L4 L4 ° L 4 (0.04 sec/point) [3 sec] L rely | function, 1 ch measurement
function compatible
SSW-50D - * 80 sec/ 1000 points Semiconductor|
SSW-50D-05 %0 [ ] o o o ® o ) o2 (0.08 sec/point) [80 sec] L relay

*1: One-gauge method four-wire type: In addition to the one-gauge method four-wire type unit option (code: HF) built into the main unit, a switch box equipped with the same function can also be used.

*2: Factory option
*3: The scanning time includes the time for data logger recording, interface output, etc.



IHW-50G (High-speed)

SWITCH BOX

@ Electrically isolated from the data logger main unit

® Measurements of strain, DC voltage, thermocouple, and
platinum resistance temperature detector

@ Equipped with high-resolution (0.1 x 10°® strain) mode*

® Sampling speed is 0.04 sec for 1 point and 0.4 sec for 50
points. In a system using multiple units of this equipment,
1000 points can be measured in 0.4 sec.

® One-gauge method four-wire type measurement via
modular plug connection

@®Equipped with gauge mode with temperature
measurement function that can measure strain and
temperature using 1 channel

@®Each channel is equipped with a surge absorber for
lightning protection as standard.

® Equipped with Complete Compensation Method of Strain

* The high-resolution mode supports the four-gauge method and the four-
gauge constant current method.

IHW-50G-05 high-speed switch box

This equipment is a switch box with a built-in A/D converter that enables
high-speed and high-accuracy measurements and was developed to be
used in combination with the TS-560/TDS-540 data logger to expand the
number of measuring points. High-speed measurement of 50 points in 0.4
sec is possible. Thanks to parallel operation of the built-in A/D converter in
a system using multiple units of this equipment, even strain measurements
of 1000 points can be performed in 0.4 sec. High-speed digital
communication via RS-422 or optical fiber isolated from the measuring
instrument main unit makes this equipment extremely resistant to noise.

IHW-50G-05

In addition to the standard terminals, all points are equipped with NDIS
one-touch connectors (receptacles). This equipment is convenient for
connecting strain gauge type transducers with tip NDIS plug. For this
type, its depth becomes large because of the additional space for the
connectors.

Option code
ISW/IHW -50G ( - A)

Other options
-A | With Optical Fiber Option
-N | Without Optical Fiber Option

With Optical Fiber Option Without Optical Fiber Option

Specifications

Standard specifications IHW-50G (Standard mode)

Strain measurement

Sensor mode

(One-gauge method three-wire type, two-gauge

method, four-gauge method)

Four-gauge method 0-2 V, four-gauge method

constant current,

One-gauge method four-wire type, mode for gauge

with temperature measurement function

* The two-gauge common dummy method cannot
be used.

Bridge excitation

Constant voltage: DC 2 V 24 ms (50 Hz)
Constant current (four-gauge method only): DC 6
mA 24 ms (50 Hz)

Initial value storage range

Conform to that of the data logger

Measurement range and
resolution

Measurement range Resolution

1x10™° strain
2x107 strain
4x10° strain
8x107strain
16x10° strain

+ 40000x10°° strain
+ 80000%10° strain
+£160000x10 " strain
+320000%10° strain
+640000x10° strain

Accuracy (at 23°C % 5°C)
*Excluding the one-gauge
method four-wire type

+(0.05%rdg+1 digit)

Accuracy (at 23°C % 5°C)
*One-gauge method four-
wire type

+(0.25%rdg+1 digit)

Temperature coefficient of]|

accuracy

+0.002% rdg/°C

Aging change of accuracy

+0.02% rdg/year

Bridge resistance
(constant current method)

350 Q

Extension range
(constant current method)

Equivalent to cable round-trip resistance of 400 Q

Sensitivity change
(constant current method)

+0.1 to -0.5%/Cable round-trip resistance of 100 Q

High-resolution strain measurement

Sensor mode

Four-gauge method, four-gauge method constant
current

Bridge excitation

Constant voltage DC5V 48ms (50Hz)
Constant current  DC14mA 48ms (50Hz)

Initial value storage range

Conform to that of the data logger

Measurement range Resolution

+ 4000.0x107° strain 0.1x107° strain
Measurement range and + 8000.0x10°° strain 0.2x10°° strain
resolution +16000.0x107° strain 0.4x10°® strain
+32000.0x10°° strain 0.8x10°° strain
+64000.0x107° strain 1.6x107° strain
Accuracy (at 23°C £ 5°C) |+ (0.05% rdg + 3 digits)
Temperature coefficient of] +0.002% rdg/°C
accuracy

Aging change of accuracy

+ 0.02% rdgl/year

Bridge resistance
(constant current method)

350 Q

Extension range
(constant current method)

Equivalent to cable round-trip resistance of 160 Q

Sensitivity change
(constant current method)

+0.1% to -0.5%/Cable round-trip resistance of 100 Q

DC voltage measure

ment

Initial value storage range

Conform to that of the data logger

Measurement range Resolution
+ 40.000mV 0.001mV
+ 80.000mV 0.002mV
V1A +160.000mV 0.004mV
Measurement +320.000mV 0.008mV
range and +640.000mV 0.016mV
resolution + 4.0000V 0.0001V
+ 8.0000V 0.0002V
V1/100 +16.0000V 0.0004V
+32.0000V 0.0008V
+64.0000V 0.0016V
Accuracy \Ali] +(0.05%rdg+3 digit)
(23°C £5°C) V1/100 |+(0.05%rdg+2 digit)
Temperature coefficient of| £0.0024%rdg/°C
accuracy

Aging change of accuracy

+0.024%rdgl/year
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SWITCH BOX

IHW-50G (High-speed)

Thermocouple temperature measurement
(JIS C 1602-1995, IEC 60584)

DC voltage measurement

Initial value storage range

Conform to that of the data logger

Applicable thermocouple | T, K, J, B, S, R, E, N Measurement range Resolution
Linearization Digital calculation + 40.000mV 0.001mV
Measurement Accuracy (at 23°C * 5°C) + 80.000mV 0.002mV
Type, Resolution | (External reference] (Internal reference van +160.000mV 0.004mV
Lange junction) junction) Measurement +320.000mV 0.008mV
-250 to -200°C 0.1°C +(0.19%rdg+0.5°C) | #(0.19%rdg+3.8°C) range a_"d +640.000mV 0.016mV
T | -200to -100°C 0.1°C +(0.09%rdg+0.2°C) | #(0.09%rdg+1.6°C) resolution + 4.0000V 0.0001V
-100 to + 400°C 0.1°C +(0.06%rdg+0.2°C) | #(0.06%rdg+0.9°C) + 8.0000V 0.0002v
210to -160°C 0.1°C +(0.11%rdg+0.3°C) | #(0.11%rdg+1.8°C) V1/100 +16.0000V 0.0004V
K | 160t o0°C 0.1°C +(0.08%rdg+0.2°C) | #(0.08%rdg+1.1°C) +32.0000V 0.0008V
0to +960°C 0.1°C +(0.06%rdg+0.1°C) | #(0.06%rdg+0.7°C) +64.0000V 0.0016V
+960 to +1370°C 0.1°C +(0.06%rdg+0.6°C) | +(0.06%rdg+1.2°C) Moving averaging process Enabled Disabled
2000 -160°C 0.1°C | (0.09%rdg+0.2°C) | +(0.09%rdg+1.4°C) Vil accuracy (@t 23°C% 1, () 0go%rag+6 digit) | +(0.08%rdg+50 digit)
;| 1600 o°C 0.1°C | #(0.07%rdg+0.1°C) | +(0.07%rdg+1.0°C) 5°C) -
0to +700°C | 0.1°C | (0.05%rdg#0.1°C) | +(0.05%rdg+0.6°C) V17100 accuracy (at 23°C2 | | (4 0gohrages digit) | (0.08%rdg+50 digit
+700 to +1200°C 0.1°C +(0.06%rdg+0.4°C) | +(0.06%rdg+0.8°C) 5°C)
Temperature coefficient of o
+200to +280°C | 0.5100.4°C| #(0.03%rdg+1.5°C) | (0.03%rdg+1.5°C) R 10.0024%rdg/°C
B | +280to +800°C | 0.3100.1°C| #(0.03%rdg+0.6°C) | +(0.03%rdg+0.6°C) ‘Aging ch f +0.024%rda)
+80010+1760°C |  0.1°C | +(0.04%rdg+0.4°C) | (0.04%rdg+0.4°C) 079 TIANGE T RTOVEY S-S DTOeRl
s 10t +200°C 01°C +(0.06%1dg+0.6°C) | £(0.06%rdg+13°C) The moving average of the Ia§t five AID conversion values is calculated. DC voltage
+200t0 +1760°C | 0.1°C | #(0.05%rdg+0.4°C) | +(0.05%rdg+0.8°C) measurement can be set to disabled.
R 10to +150°C 0.1°C | #(0.06%rdg+0.6°C) | +(0.06%rdg+1.3°C) Thermocouple temperature measurement
+150 to +1760°C 0.1°C +(0.05%rdg+0.4°C) | +(0.05%rdg+0.8°C) (JIS C 1602-1995, IEC 60584)
210to +550°C 0.1°C +(0.10%rdg+0.2°C) | #(0.10%rdg+1.6°C) -
B | 455010 +1000°C | 04°C | #(0.06%dg+0.3°C) | (0.06%rdg+0.7°C) f,pp"c?b'f‘.' thermocouple gKt JI B’l S‘l Fi.’ E.N
200tc  0°C 0.1°C | +(0.11%rdg+0.4°C) | +(0.11%rdg+1.8°C) inoarzaton gitalicaicLiation —
N 0to+1090°C |  0.1°C | #(0.05%rdg+0.2°C) | #(0.05%rdg+0.7°C) Measurement . LSRGy (ER251E & 51g)
+1090 to +1300°C 0.1°C +(0.06%rdg+0.6°C) | +(0.06%rdg+0.9°C) Type range Resolution| (External reference| (Internal reference
N . . junction) junction)
Thetgccuracy of sensor is not included, and thermocouple B does not use the reference 250 1o -200°C 01°C +031%dg+1.9°C) | £(031%1dg+5.2°C)
Junction. 1 | -200t0 -100°C 0.1°C | #(0.14%rdg+0.8°C) | +(0.14%rdg+2.1°C)
Platinum resistance temperature detector temperature -108 :0 45%“(3: glg iEg éé‘grgwg i ; iEg é;:frgg% 52; ;
0 + ° 1° + ordg+0.4° + ordg+0.9°
measurement (JIS C 1604-1997, IEC 60751 Pt100) 21010 -160°C 04°C | £(0.17%rdg+0.9°C) | #(0.17%dg+2.5°C)
Applicable resistance temperature detector | Pt100 K -160 to 0°C 0.1°C +(0.12%rdg+0.6°C) | +(0.12%rdg+1.5°C)
Measurement Method Three-wire type (Pt3W) 0to +960°C 0.1°C | £(0.09%rdg+0.4°C) | £(0.09%rdg+0.9°C)
—— — - +960 to +1370°C 0.1°C | #(0.10%rdg+0.9°C) | #(0.10%rdg+1.5°C)
Linearization Digital calculation 200 to -160°C 01°C +(0.15%rdg+0.6°C) | (0.16%rdg+1.8°C)
Temperature coefficient of accuracy +0.002% rdg/°C ) -160 to 0°C 0.1°C ;(0 11%rdg+0.4°C) ;(0 11%rdg+1.3°C)
Aging change of accuracy + 0.05% rdg/year 0to+ 700°C 0.1°C 4(0.09%rdg+0.3°C) | +(0.09%rdg+0.8°C)
R rp— 200 to +850°C +700 to +1200°C 0.1°C | #(0.09%rdg+0.6°C) | #(0.09%rdg+1.0°C)
et 04°C +200 to +280°C | 0.5100.4°C| (0.03%rdg+6.0°C) | +(0.03%rdg+6.0°C)
esolution : B | +280 to +800°C  [0.3100.1°C| #(0.03%rdg+2.4°C) | #(0.03%rdg+2.4°C)
Accuracy (at 23°C * 5°C) +(0.05% rdg +0.3°C) +800 to +1760°C 0.1°C | #(0.04%rdg+2.6°C) | +(0.04%rdg+2.6°C)
. . . g | -10to+200°C 0.1°C | #(0.06%rdg+2.4°C) | +(0.06%rdg+3.1°C)
High-speed mode (HSP) compatible specifications IHW- +200 to +1760°C 0.4°C | #(0.05%rdg+0.4°C) | +(0.05%rdg+2.0°C)
50G-01 (factory option) R -10to  150°C 0.1°C | #(0.06%rdg+2.4°C) | +(0.06%rdg+3.1°C)
Measurements with the high-speed mode (HSP) of the TDS-630 data *150 10 +1760°C 01°C | #(0. 05:/°fd9+1 5: ) | (0. 05:/ofd9+1 8°C)
logger. The strain high-resolution mode cannot be used. g | 210to +550°C 0.1°C | #(0.16%rdg+0.6°C) | +(0.16%rdg+2.0°C)
] +550 to +1000°C 0.1°C | #(0.09%rdg+0.4°C) | #(0.09%rdg+0.9°C)
Strain measurement -200t0  0°C 0.1°C | #(0.11%rdg+1.3°C) | #(0.11%rdg+2.7°C)
(One-gauge method three-wire type, two-gauge N 0to +1090°C 0.1°C +(0.09%rdg+0.5°C) | #(0.09%rdg+1.0°C)
+1090 to +1300°C 0.1°C | #(0.06%rdg+0.9°C) | #(0.06%rdg+1.3°C)

Sensor mode

method, four-gauge method)

Four-gauge method 0-2 V, four-gauge method

constant current,

One-gauge method four-wire type, mode for gauge
with temperature measurement function
* The two-gauge common dummy method cannot

be used.

Bridge excitation

Constant voltage DC2V 4ms (50 Hz)
Constant current (four-gauge method only)

DC 6mA 4ms (50 Hz)

Initial value storage range

Conform to that of the data logger

Measurement range

Resolution

Measurement range and
resolution

+ 40000%x10® strain
+ 80000%107° strain
+160000%x10° strain
+320000%10°° strain
+640000%10°° strain

1x10° strain
2x10 ®strain
4x107° strain
8x10° strain
16x10° strain

Accuracy (at 23°C * 5°C)
* Excluding the one-gauge|
method four-wire type

+(0.08%rdg+3 digit)

Accuracy (at 23°C * 5°C)
* One-gauge method four-
wire type

+(0.28%rdg+3 digit)

Temperature coefficient of]|
accuracy

+0.002% rdg/°C

Aging change of accuracy

+0.02% rdg/year

Bridge resistance
(constant current method)

350 Q

Extension range
(constant current method)

Equivalent to cable round-trip resistance of 400 Q

Sensitivity change

(constant current method)

+0.1% to -0.5%/Cable round-trip resistance of 100 Q

* The moving average of the last five A/D conversion valuesis calculated.
* The accuracy of sensor is not included, and thermocouple B does not use the reference

junction.

Platinum resistance temperature detector temperature
measurement (JIS C 1604-1997, IEC 60751 Pt100)

Applicable resistance temperature detector

Pt100

Measurement Method

Three-wire type (Pt3W)

Linearization

Digital calculation

Temperature coefficient of accuracy

+0.002% rdg/°C

Aging change of accuracy

+ 0.05% rdg/year

Measurement range of accuracy -200 to +850°C
Resolution 0.1°C
Accuracy (at 23°C * 5°C) +(0.05% rdg + 0.3°C)

Measurement capabilities

Number of measuring
points

Up to 50 points
*When the mode for strain gauge with temperature
measurement function is used, more than 50 points can
be measured.

Measuring point switching method

High-speed scanning
measurement

Parallel switching measurement from the first channel
to the last channel of each unit in the box (jump
possible)

Monitor measurement
(during standard mode)

Measurement of specified channel
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Measuring point switching speed

Input terminal

Dual-purpose type for screw fixing and soldering

Connector

Six-pin modular jack
NDIS one-touch connector (-05 type only)

TEDS readout

Readout of TEDS (Transducer Electronic Data Sheet)
compatible sensor information

Strain measurem

ent

IHW-50G

mode (Standard model)

50Hz area 60Hz area
Strain 40ms/ch 34ms/ch
Strain high-resolution 120ms/ch 100ms/ch
Voltage 40ms/ch 34ms/ch
Thermocouple temperature| 40ms/ch* 34ms/ch*
promtovensat 40ms/ch 34msich

*When using the thermocouple mode, add the measurement time of 1 point for every 10

points.

* If even a gauge with temperature measurement function is used even at 1 point, the
measurement time is twice as long as that in the table above.

Compensation mode

Compensation mode

(Processing of

measurement value)

Comet None: Supported
Comet A: Supported
Comet B: Supported

TEDS (Transducer Electronic Data Sheet)

Function

Depends on the data logger combined

Connection | Six-pin modular jack, NDIS one-touch connector (-05 type only)

Check function

Stabilized insulation Supported |Direct Supported
Sensitivity Supported |Lead wire Supported
Variation Supported |Hum Supported
Thermocouple disconnection | Supported

Operation

[SET] Start changing the measuring point position, determine the measuring point allocation.
[+1 [ Change the measuring point allocation for every 10 points.

Display

Measuring point
number

For every 10 points, the upper two digits are displayed
on a seven-segment, two-digit LCD.

Measuring point
display

Red LED at each point

Setting

Measuring point allocation

Set by key operation, retain in an EEPROM.

Sensor mode

Set each point from the data logger.

Settable sensor mode

Jump Jump
One-gauge method three-wire type, 120 / 240 / 350 Q,
One-gauge method four-wire type, 120 / 240 / 350 Q, two-
gauge method, four-gauge method,
Four-gauge method constant current 350 Q, four-gauge
Strain method, high-resolution mode,
Four-gauge method constant current 350 Q high-resolution
mode
Four-gauge method 0-2 V mode *The two-gauge common
dummy method cannot be used.
Strain gauge with Strain gauge with temperature measurement function, 120 /
temperature 240/350 Q
measurement function | * Supported by the TS-560 and TDS-540 only
Voltage Voltage [640 mV]/[64 V]
Temperature T.K,J,B, §,R, E, N, Pt100 3W

Connection with data logger
(Communication with data logger)

ELECTRICAL | Extension distance Distance between devices: 800 m
(RS-422) Connection cable RS422 cable CR-832M
OPTICAL Extension distance Distance between devices: 800 m

(Optical fiber)

Connection cable Optical fiber cable CR-842M

TO METER

Connect to the data logger side
* Either RS-422 or optical fiber

TO NEXT

Connect to the next ISW/IHW system switch boxes.
* Either RS-422 or optical fiber

Channel unit

Number of

measuring Up to 50 points

points

Switch Semiconductor relay

Lightning Each channel is equipped with a surge absorber for lightning
arrester protection as standard.

Applicable
wiring method,
gauge
resistance

One-gauge method three-wire type : 120, 240, 350Q

One-gauge method four-wire type  : 120, 240, 350Q

Two-gauge method : 60 to 1000Q

Four-gauge method : 60 to 1000Q

Four-gauge method constant current: 350Q

Four-gauge method high-resolution mode : 120 to 1000Q

Four-gauge method constant current high-resolution : 350Q

Four-gauge method 0-2 V mode : 60~1000Q

Mode for strain gauge

with temperature measurement function 1120, 240, 350Q
(One-gauge method three-wire type, thermocouple T)

T JIS C 1602-1995, IEC 60584

* Supported by the TS-560 and TDS-540 only

Sensor cable

Four-gauge method constant| Cable round-trip resistance:
current high-resolution 140 Q or less

Four-gauge method constant

current high-resolution Cable round-trip resistance:

extension range 350 Q 140 Q or less
One-gauge method four-wire | Cable round-trip resistance:
type 200 Q or less

Four-gauge method constant
current, 350 O

Sensitivity +0.1 to -0.5% per cable round-
Four-gauge method constant| , . .

change ) } trip resistance of 100 Q
current high-resolution
350 Q

Lead wire Gauge resistance 120 Q About 100 Q or less

resistance

compensation
range Comet B
(1G3w)

Gauge resistance 240 Q About 200 Q or less

Gauge resistance 350 Q About 300 Q or less

Zero stability

+1.0 pe/°C or less (one-gauge method)
+ 0.5 pe/°C or less (two-gauge method)

DC voltage
measurement

V11 :DC + 640 mV V 1/100: DC + 64 V
Input impedance: 1 MQ or more
Allowable input voltage between B and D: DC + 70 V max

Thermocouple temperature measurement

Applicable
thermocouple

T, K, J,B,S,R, E,N JIS C 1602-1995, IEC 60584

Platinum resistance temperature detector measurement

Applicable

platinum Pt100 (500 pA constant current 3-wire type) JIS C 1604-
resistance 1997, IEC 60751

temperature Pt100

detector

Environment

Operating temperature / humidity range ‘ 0to +50°C 85% RH or less (No condensation)

Power supply (AC power supply)

Rated voltage

AC 100 to 240 V 50/60 Hz

AC power

Allowable voltage | AC 85 to 250 V 50/60 Hz

supply

Maximumponerconsumpion| 104 VA max

DC power

Rated voltage

DC 12V

supply

Allowable voltage | DC 10 to 16 V

Outside dimension / mass

Normal type

298 (W) x 100 (H) x 500 (D) mm (excluding protrusions) Approx. 8 kg

-05 type

298 (W) x 100 (H) x 600 (D) mm (excluding protrusions) Approx. 8 kg

Standard accessories

Instruction Manual.............c.oooiiiiiiii 1

AC power cable (CR-03) .
Ground wire (CR-20)

Connection cab!

L 1

(RS-422 cable CR-832M)
Phillips SCrewdriVer ...........coceuiiiiiiiiiii e 1
Warranty certificate ...........ccooooiiiiiiiiii 1

I Related Products
SB-OT1B one-touch terminal

This terminal block allows one-touch connection of input lead wires. It is
used by attaching it to the input terminal of the switch box. (One set of five

terminals)

(2]
et
c
(V]
€
=)
S
pr=)
(72)
=
(o}
c
=
=)
(72)
(1]
%)
=

243



=
(13
Q
2]
c
=
=]
(o]
=
(1)
-
=
c
3
®
=
-
(")

244

SWITCH BOX

ISW-50G

@ Electrically isolated from the data logger main unit

® Measurements of strain, DC voltage, thermocouple, and
platinum resistance temperature detector

@ Equipped with high-resolution (0.1 x 107 strain) mode*

® Sampling speed is 0.04 sec for 1 point and 2 sec for 50
points. In a system using multiple units of this equipment,
1000 points can be measured in 2 sec.

®One-gauge method four-wire type measurement via
modular plug connection

@®Equipped with gauge mode with temperature
measurement function that can measure strain and
temperature using 1 channel

@®Each channel is equipped with a surge absorber for
lightning protection as standard.

® Equipped with Complete Compensation Method of Strain

* The high-resolution mode supports the standard mode, four-gauge method, and the
four-gauge constant current method.

e

This equipment is a switch box with a built-in A/D converter that enables
high-speed and high-accuracy measurements and was developed to be
used in combination with the TS-560/TDS-540 data logger to expand the
number of measuring points. High-speed digital communication via
RS-422 or optical fiber isolated from the measuring instrument main unit
makes this equipment extremely resistant to noise.

ISW-50G switch box

Specifications
Strain measurement

Sensor mode

(One-gauge method three-wire type, two-gauge
method, four-gauge method)

Four-gauge method 0-2 V, four-gauge method
constant current,

one-gauge method four-wire type, mode for gauge
with temperature measurement function

Bridge excitation

Constant voltage DC 2V 24 ms (50 Hz)
Constant current (four-gauge method only)
DC 6 mA 24 ms (50 Hz)

Initial value storage range

Conform to that of the data logger

Measurement range and
resolution

Measurement range Resolution

1x10 strain
2x10  strain
4x10 " strain
8x10 strain
16x10"° strain

+40000%107° strain
+80000%10°° strain
+160000%10° strain
+320000%10° strain
+640000%10°° strain

Accuracy (at 23°C * 5°C)
* Excluding the one-gauge
method four-wire type

+(0.05%rdg+1 digit)

Accuracy (at 23°C * 5°C)
* One-gauge method four-
wire type

+(0.25%rdg+1 digit)

Temperature coefficient of|
accuracy

+0.002% rdg/°C

Aging change of accuracy

+0.02% rdg/year

Bridge resistance
(constant current method)

350 Q

Extension range
(constant current method)

Equivalent to cable round-trip resistance of 400 Q

Sensitivity change
(constant current method)

+ 0.1 to -0.5%/Cable round-trip resistance of 100 Q

High-resolution strain measurement

Sensor mode

Four-gauge method, four-gauge method constant
current

Bridge excitation

Constant voltage DC 5V 48 ms (50 Hz)
Constant current DC 14 mA 48 ms (50 Hz)

Initial value storage range

Conform to that of the data logger

Measurement range and
resolution

Measurement range Resolution

0.1%x10" strain
0.2x10  strain
0.4%10 strain
0.8x10  strain
1.6x10° strain

4000.0x10"® strain
8000.0x10° strain
16000.0x10® strain
32000.0x10° strain
+64000.0x107° strain

O H

Accuracy (at 23°C £ 5°C)

+(0.05% rdg + 3 digits)

Temperature coefficient of|
accuracy

+0.002% rdg/°C

Aging change of accuracy

+0.02% rdg/year

ISW-50G-05

In addition to the standard terminals, all points are equipped with NDIS
one-touch connectors (receptacles). This equipment is convenient for
connecting strain gauge type transducers with tip NDIS plugs. For this
type, its depth becomes large because of the additional space for the
connectors.

Option code
ISW/IHW -50G ( - A)

Other options
-N | Without Optical Fiber Option
-A | With Optical Fiber Option

With Optical Fiber Option Without Optical Fiber Option

Bridge resistance
(constant current method)

350 Q

Extension range
(constant current method)

Equivalent to cable round-trip resistance of 160 Q

Sensitivity change
(constant current method)

+ 0.1 to -0.5%/Cable round-trip resistance of 100 Q

DC voltage measure

ment

Initial value storage range

Conform to that of the data logger

Measurement range Resolution
+40.000mV 0.001mV
+80.000mV 0.002mV

V11 +160.000mV 0.004mV
Measurement +320.000mV 0.008mV
range and +640.000mV 0.016mV
resolution +4.0000V 0.0001V
+8.0000V 0.0002V
V1/100 +16.0000V 0.0004V
+32.0000V 0.0008V
+64.0000V 0.0016V
Accuracy v/ +(0.05%rdg+3 digit)
(23°C £ 5°C) V1/100 | +(0.05%rdg+2 digit)

Temperature coefficient of|
accuracy

+0.0024% rdg/°C

Aging change of
accuracy

+ 0.024% rdg/year
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Thermocouple temperature measurement

(JIS C 1602-1995, IEC 60584)

Applicable thermocouple | T, K, J, B, S, R, E, N
Linearization Digital calculation
Measurement ) Accuracy (at 23°C * 5°C)
Type| Resolution| (External reference | (Internal reference
range . . . .
junction) junction)

-250 to -200°C 0.1°C +(0.19%rdg+0.5°C) | +(0.19%rdg+3.8°C)
T -200 to -100°C 0.1°C +(0.09%rdg+0.2°C) | +(0.09%rdg+1.6°C)
-100 to +400°C 0.1°C +(0.06%rdg+0.2°C) | +(0.06%rdg+0.9°C)
-210to -160°C 0.1°C +(0.11%rdg+0.3°C) | #(0.11%rdg+1.8°C)
K -160 to 0°C 0.1°C +(0.08%rdg+0.2°C) | #(0.08%rdg+1.1°C)
0to +960°C 0.1°C +(0.06%rdg+0.1°C) | #(0.06%rdg+0.7°C)
+960 to +1370°C 0.1°C +(0.06%rdg+0.6°C) | #(0.06%rdg+1.2°C)
-200to -160°C 0.1°C +(0.09%rdg+0.2°C) | +(0.09%rdg+1.4°C)
J -160 to 0°C 0.1°C #(0.07%rdg+0.1°C) | #(0.07%rdg+1.0°C)
0to +700°C 0.1°C +(0.05%rdg+0.1°C) | #(0.05%rdg+0.6°C)
+700 to +1200°C 0.1°C +(0.06%rdg+0.4°C) | #(0.06%rdg+0.8°C)
+200 to +280°C | 0.5t0 0.4°C| #(0.03%rdg+1.5°C) | #(0.03%rdg+1.5°C)
B | +280to +800°C |0.3t00.1°C| #(0.03%rdg+0.6°C) | #(0.03%rdg+0.6°C)
+800 to +1760°C 0.1°C +(0.04%rdg+0.4°C) | +(0.04%rdg+0.4°C)
s -10 to +200°C 0.1°C +(0.06%rdg+0.6°C) | #(0.06%rdg+1.3°C)
+200 to +1760°C 0.1°C +(0.05%rdg+0.4°C) | #(0.05%rdg+0.8°C)
R -10to +150°C 0.1°C +(0.06%rdg+0.6°C) | #(0.06%rdg+1.3°C)
+150 to +1760°C 0.1°C #(0.05%rdg+0.4°C) | #(0.05%rdg+0.8°C)
E -210 to +550°C 0.1°C +(0.10%rdg+0.2°C) | +(0.10%rdg+1.6°C)
+550 to +1000°C 0.1°C +(0.06%rdg+0.3°C) | #(0.06%rdg+0.7°C)
-200 to 0°C 0.1°C +(0.11%rdg+0.4°C) | #(0.11%rdg+1.8°C)
N 0 to +1090°C 0.1°C +(0.05%rdg+0.2°C) | #(0.05%rdg+0.7°C)
+1090 to +1300°C 0.1°C +(0.06%rdg+0.6°C) | #(0.06%rdg+0.9°C)

* The accuracy of sensor is not included, and thermocouple B does not use the reference

junction.

Platinum resistance temperature detector temperature
measurement (JIS C 1604-1997, IEC 60751 Pt100)

Applicable resistance temperature detector

Pt100

Measurement Method

Three-wire type (Pt3W)

Compensation mode

Compensation mode Comet None : Supported

(Processing of Comet A : Supported

measurement value) Comet B : Supported

Check function

Stabilized insulation Supported Direct Supported
Sensitivity Supported Lead wire Supported
Variation Supported Hum Supported
Thermocouple disconnection | Supported

Operation

[SET] | Start changing the measuring point position, determine the measuring point allocation.

[

Change the measuring point allocation for every 10 points.

Display

Measuring point
number

For every 10 points, the upper two digits are
displayed on a seven-segment, two-digit LCD.

Status display

Red LED at each point

Setting

Measuring point allocation

Set by key operation, retain in an EEPROM.

Sensor mode

Set each point from the data logger.

Settable sensor mode

Jump Jump
One-gauge method three-wire type, 120 / 240/ 350 Q,
one-gauge method four-wire type, 120 / 240 / 350 Q,
two-gauge method, two-gauge common dummy
Strain method, four-gauge method, four-gauge method

constant current 350 Q, four-gauge method,
high-resolution mode, four-gauge method constant
current 350 Q high-resolution mode,

four-gauge method 0-2 V mode

Linearization

Digital calculation

Temperature coefficient of accuracy

+0.0020% rdg/°C

Aging change of accuracy

+ 0.05% rdg/year

Strain gauge with
temperature
measurement function

Strain gauge with temperature measurement function,
120/240/350 Q
* Supported by the TS-560 and TDS-540 only

Measurement range

-200 to +850C°

Voltage

Voltage [640 mV]/[64 V]

Resolution

0.1C°

Temperature

T, K, J,B, S, R, E, N, Pt100 3W

Accuracy (at 23°C % 5°C)

+(0.05% rdg + 0.3C°)

Measuring point switching speed

Switching speed
SETSE? e 50 Hz area ? p60 Hz area
Strain 40 ms 34 ms
Strain high-resolution 120 ms 100 ms
Voltage 40 ms 34 ms
Thermocouple temperature
(Data for 1 CH is added for every 10 points.) 40ms 34ms
Platinum temperature 40 ms 34 ms

* Excluding transfer time
Measurement capabilities

Connection with data logger
(Communication with data logger)

ELECTRICAL |Extension distance Distance between devices: 800 m
(RS-422) Connection cable RS422 cable CR-832M
OPTICAL Extension distance Distance between devices: 800 m

(Optical fiber)

Connection cable

Optical fiber cable CR-842M

TO METER

Connect to the data logger side
* Either RS-422 or optical fiber

TO NEXT

Connect to the next ISW/IHW system switch boxes.
* Either RS-422 or optical fiber

Channel unit

Number of measuring
points

Up to 50 points

*When the mode for strain gauge with temperature
measurement function is used, more than 50 points
can be measured.

Measuring point switching method

Scan measurement

Switching measurement from the first channel to the
last channel in the box (jump possible)

Number of

measuring Up to 50 points

points

Switch Semiconductor relay

Lightning Each channel is equipped with a surge absorber for
arrester lightning protection as standard.

Input terminal

Dual-purpose type for screw fixing and soldering

Monitor measurement

Measurement of specified channel

Measurement time

Connector

Six-pin modular jack
NDIS one-touch connector (-05 type only)

Readout of TEDS (Transducer Electronic Data Sheet)
TEDS readout | compatible sensor information
* Supported by the TS-560 and TDS-540 only

When measuring strain of all points| 50 Hz area 60 Hz area
10 points 0.4 sec 0.34 sec
Scanning 20 points 0.8 sec 0.67 sec
) 30 points 1.2 sec 1.00 sec
measurement time 40 points 1.6 sec 1.34 sec
50 points 2.0 sec 1.67 sec

* Excluding transfer time

* When using the thermocouple mode, add the measurement time of 1 point for

every 10 points.

* Add the measurement time separately to the above-mentioned measurement
time obtained by using a strain gauge with temperature measurement function.
* When the high-resolution mode is used, the measurement time per point is

three times longer.
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SWITCH BOX

ISW-50G

Strain measurement

Applicable
wiring method,
gauge
resistance

One-gauge method three-wire type :120, 240, 350 Q

One-gauge method four-wire type  : 120, 240, 350 Q

Two-gauge method 1 60-1000 Q
Two-gauge common dummy method : 60—1000 Q
Four-gauge method 1 60-1000 Q
Four-gauge method constant current : 350 Q
Four-gauge method high-resolution mode : 120-1000 Q
Four-gauge method constant current high-resolution : 350 Q
Four-gauge method 0-2 V mode 1 60-1000 Q
Mode for strain gauge with temperature measurement
function 120, 240, 350 Q

(One-gauge method three-wire type, thermocouple T)
T JIS C 1602-1995, IEC 60584

* Supported by the TS-560 and TDS-540 only

Sensor cable

Four-gauge method Cable round-trip resistance:
constant current, 350 Q | 400 Q or less
Four-gauge method

Cable round-trip resistance:

extension constant current high-
range resolution 350 Q ’ 140 Qorless
One-gauge method four- | Cable round-trip resistance:
wire type 200 Q or less
Four-gauge method
Sensitivity constant current, 350 O +0.1 to -0.5% per cable
change Four-gauge methqd round-trip resistance of 100 Q
constant current high-
resolution 350 Q
Lead wire Gauge resistance 120 Q | About 100 Q or less
resistance Gauge resistance 240 Q | About 200 Q or less

compensation
range Comet B
(1G3W)

Gauge resistance 350 Q |About 300 Q or less

Zero stability

+1.0 ye/C° or less (one-gauge method)
+ 0.5 pe/C° or less (two-gauge method)

DC voltage
measurement

V 1/1 : DC + 640 mV V 1/100: DC + 64 V
Input impedance: 1 MQ or more
Allowable input voltage between B and D: DC + 70 V max

Thermocouple

temperature measurement

Applicable
thermocouple

T.K J,B, S, R E,N JIS C 1602-1995, IEC 60584

Platinum resistance temperature detector measurement

Applicable
platinum
resistance
temperature
detector

Pt100 (500 pA constant current three-wire type) JIS C
1604-1997, IEC 60751 Pt100

Environment

Operating temperature / humidity range \ 0C° to +50C° 85% RH or less (No condensation)

Power supply (AC power supply)

Rated voltage AC 100 to 240 V 50/60 Hz

AC power

el Allowable voltage AC 85 to 250 V 50/60 Hz
Maximum power consumption | 37 VA max

o Rated voltage DC 12V

power Allowable voltagevoltage DC 10to 16 V

supply

Maximum consumption current| 0.8 A max

Outside dimension / mass

Normal type

298 (W) x 100 (H) x 500 (D) mm (excluding protrusions) Approx. 8 kg

-05 type

298 (W) x 100 (H) x 600 (D) mm (excluding protrusions) Approx. 8 kg

Standard accessories

Instruction Manual..........
AC power cable (CR-03)

Ground wire (CR-20) ..o 1
Connection cable .............coooiiiiiiiiiiii 1
(CR- 842M Optical fiber cable or CR-832M RS-422 cable)

Phillips screwdriver .............coooiiiiiiii 1
Warranty certificate ..........c.ocooviiiiiii 1

| Related Products

SB-OT1B one-touch terminal

This terminal block allows one-touch connection of input lead wires. It is
used by attaching it to the input terminal of the switch box. (One set of five
terminals)




SSW-50D

SWITCH BOX

® Measurements of strain, DC voltage and thermocouple
are possible.

@ Strain measurement using the new one-gauge method
four-wire type is possible.

@ Modular plug connection allows for significant reduction in
wiring time. (Modular connectors can only be used for the
new one-gauge method four-wire type measurement.)

® A power booster for multipoint long distance extension is built in.

@ Cascade connection with SSW / ASW-50C is possible.

@ A heater for moisture prevention can be built in optionally.

® Equipped with Complete Compensation Method of Strain

This equipment is a switch box for expanding the number of measuring
points in combination with the TDS-540 data logger. The number of
measuring points is 50 points per unit and, in addition to measurements of
strain, DC voltage and thermocouple temperature, it is also possible to
perform the one-gauge method four-wire type strain measurement, which
is a new measurement method. A modular connector is provided for the
one-gauge method four-wire type strain measurement to facilitate speedy
wiring work when performing multipoint measurements.

Specifications
Number of measuring
points

Strain measurement

50 points

One-gauge method three-wire type
One-gauge method four-wire type
Two-gauge method : 60-1000 Q
Two-gauge common dummy method  : 60-1000 Q
Four-gauge method (standard resolution mode) : 60-1000 Q
Four-gauge method (high-resolution mode) 1 120-1000 Q
Four-gauge method constant current  : 350 Q
Measurement range| Depends on the data logger combined

Four-gauge method constant | Cable round-trip
current, 350 Q resistance: 400 Q or less
Four-gauge method constant Cable round-trip
current high-resolution: 350 Q | resistance: 80 Q or less
One-gauge method four-wire Cable round-trip

type resistance: 200 Q or less
One-gauge method three-wire type (£1.0 x 10° strain/°C or less)
One-gauge method four-wire type (£1.0 x 10° strain/°C or less)
Two-gauge method (+ 0.5 x 10° strain/°C or less)

1120, 240, 350 Q
1120, 240, 350 Q

Applicable wiring
method, gauge
resistance

Sensor cable
extension range

Zero stability

Voltage measurement
Measurement range| Depends on the data logger combined

Input impedance 1 MQ or more

Thermocouple

temperature 1t
Measurement range| Depends on the data logger combined

Sensor mode

REMOTE Set each point from the data logger.
Measuring point - I .
——— Set the top two digits arbitrarily for every 10 points.
nl!easurlng ot Red LED at each point
display
Switch Semiconductor relay
Opel:atllng (RO -10 to +50C° 85% RH or less (No condensation)
humidity range

Power supply

Usually, supplied by a data logger

AC power supply

Only when booster / heater are used

Rated voltage

AC 100 to 240 V 50/60 Hz

Allowable voltage

AC 85 to 250 V 50/60 Hz

Maximum power
consumption

17 VA max (AC 121 to 250 V)
10 VA max (AC 85 to 120 V)

Outside dimension

SSW-50D 1298 (W) x 100 (H) x 500 (D) mm
(Excluding protrusions)

SSW-50D-05 : 298 (W) x 100 (H) x 600 (D) mm
(Excluding protrusions)

Mass

SSW-50D: Approx. 7 kg SSW-50D-05: Approx. 8 kg

Standard accessories

Instruction Manual...

AC power cable (CR-03) .......c.coiviiiiiiiiiiiieieecee 1
Connection cable (CR-65) ............vveeeeeieeeeaeeeeeeiiiiiiiiiins 1

Phillips screwdriver .

Warranty certificate

SSW-50D switch box

g3

SSW-50D-05

In addition to the standard terminals, all points are equipped with NDIS
one-touch connectors (receptacles). This equipment is convenient for
connecting strain gauge type transducers with tip NDIS plug. For this
type, its depth becomes large because of the additional space for the
connectors.

| Factory option

Heater for moisture prevention
Power consumption

AC100V 50/60 Hz 26 VA max
AC 240V 50/60 Hz 110 VA max
Gas tube arrester for lightning protection
Protection voltage 170 V to 290 V
Protection current 10 kKA

| Related Products

SB-OT1B one-touch terminal

This terminal block allows the one-touch connection of input lead wires. It
is used by attaching it to the input terminal of the switch box. (One set of
five terminals)
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DATA LOGGER

TDS-150 (Portable)

@ Up to five channel units (FSW-10/FSW-10L) (50 ch) can
be connected (both are optional).

® Long-term automatic measurement is possible using the
sleep interval timer.

@ Low power consumption

® Measurements of strain, DC voltage, thermocouple /
platinum resistance temperature detector are possible.

@ Equipped with large capacity data memory

@ The one-gauge method four-wire type measurement is
possible.

® Equipped with TEDS reading function

® Equipped with Complete Compensation Method of Strain

@ Network modules can be connected (optional)

® Measurement via wireless communication using the
ZT-150 wireless controller and ZT-014 wireless module
(optional) is possible.

® Equipped with concrete sensor mode

*The TDS-150 and the FSW-10/-10L channel unit are CE mark compliant.

This equipment is a portable data logger that can measure strain gauges,
strain gauge type transducers, DC voltages, thermocouples, and platinum
resistance temperature detectors in combination with the dedicated
channel units (FSW-10/FSW-10L). Up to five units of the 10-channel unit
(FSW-10/FSW-10L) (50 channels) can be connected. In addition, up to
100 channels can be connected using the switch box TML-NET drive
board (optional). This product can be operated using commercially
available D size alkaline dry-cell batteries or batteries even in places
where AC power is unavailable.

System Block Diagram

TDS-150
portable data
logger

FSW-10L

q

It is equipped with data memory and sleep interval timer function that
enable automatic measurement over a long period of time. It is possible to
record the data and settings to a CF card. USB and RS-232C are
equipped as interfaces to allow various settings and data to be imported
from a PC. Wireless measurement is possible using the ZT-150 wireless
controller and ZT-014 wireless module (optional). In addition, the
CONCRETE mode is newly installed, and this allows the concrete filling
detection sensor KZA and concrete moisture sensor KZW, which
previously required two channels, to be measured with one channel.

Six types of input sensors

y

Strain gauge -
Revolving
light

L

Strain gauge
type transducer

S

D

O

voltage

Switch box TML-
NET drive board

Thermocouple

|7 (factory option)

Platinum resistance | H
temperature detector

e

/

Concrete sensor

‘ ~¥

ql TML-NET network measuring
‘ system

ALM-150 alarm unit
(option)

FSW-10L channel
unit (option)

FSW-10 channel unit
(option)

Battery unit

TDS-150 control unit
(main unit)

LAN board
(factory option)

Interface equipped as standard
USB port

Options
DPU-S245 external printer

Data recording RPC-05A remote power controller

CF card
Capacity: Up to 2 GB

ZT-150 wireless controller
ZT-014 wireless module




DATA LOGGER

Specifications Temperature]  Aging
. . S de |R: Resoluti A t 23°C + 5oc) (coefficient ol change of
Number of measuring points ensor mode Range| Resolution |Accuracy (at23°C5°C) accuragy | accuracy
% rd; % rdg])
Up to 100 When using the switch box TML-NET drive board (factory option) or when using Strain (tordgC) | rdglyear)
points the ZT-150 wireless controller in combination measurement e . o .
50 points Dedicated channel unit with wireless - |1x10"strain ) £(0.10%rdg+3digit) | +0.01 -
P FSW-10/FSW-10L When 5 units are connected module
. * The range is automatically switched.
Applicable sensor 9 y -
hod . 200 Lead wire Gauge resistance Lead wire resistance value
One-gauge method four-wire type 0 resistance compensation range
One-gauge method four-wire type 240Q compensation
One-gauge method four-wire type 350Q Comet B 120Q About 100 Q or less
One-gauge method three-wire type  120Q . One-gauge method | 240Q About 200 Q or less
et One-gauge method three-wire type 2400 B'&d?%vfgﬁs (50 Hz) {hreeﬂvir.f’ type) 3500 About 300 Q or less
mt;a":" — One-gauge method three-wire type  350Q
asure Two-gauge method 120-10000 Thermocouple measurement accuracy
Four-gauge method 120-1000Q 5 S
Four-gauge method constant current  350Q Measurement . Accuracy (at 23°C £ 5°C)
Bridge voltage Type range Resolution| External reference | Internal reference
Four-gauge method 120~10000| BE 9% Yo o9 (50 Hz) junction junction
Thermocouple T -250 to -200°C 0.1°C +(0.38%rdg+0.6°C) | #(0.38%rdg+3.9°C)
Thermocouple K T | -200to -100C° 0.1°C +(0.15%rdg+0.2°C) | +(0.15%rdg+1.4°C)
Thermocoupie J Linearization digital 100 to +400C° | 0.1°C | #(0.10%rdg+0.2°C) | #(0.10%rdg+0.8°C)
Thermocouple | Thermocouple B calculation : +(0.10%rdg+0. #(0.10%rdg+0.
measurement mermocoup:eg JIS C 1602-1995 -210to -160C° 0.1°C #(0.19%rdg+0.3°C) #(0.19%rdg+1.6°C)
ermocouple R o 5 3 3
Thermocouple E K 160 to 0C 0.1°C +(0.12%rdg+0.2°C) | #(0.12%rdg+1.0°C)
Thermocouple N 0 to +960C° 0.1°C +(0.08%rdg+0.1°C) +(0.08%rdg+0.5°C)
Input impedance +960 to +1370C° | 0.1°C | #(0.10%rdg+0.9°C) | #(0.10%rdg+1.4°C)
Voltage DC 300mV 300 mV Vi 500 MQ or 200to -160C° | 0.1°C | #(0.16%rdg+0.2°C) | #(0.16%rdg+1.2°C)
measurement | DC 30 V +30V more
V 1/100 1 MQ or more , | -160to oc 0.1°C | #(0.12%rdg+0.1°C) | #(0.12%rdg+0.8°C)
Platinum 0to +700C° 0.1°C +(0.08%rdg+0.1°C) | #(0.08%rdg+0.5°C)
::z:::;g::re Platinum temperature measurement Iégsglg%i%tr:on digital +700 to +1200(i° 0-1°Co 1(0403:&@9*0-6:(3) 1(0-03:/0“19"0-9:0)
detector 3-wire type JIS'C 1604-1997 Pt100 +200to +280C° | 0.5t004°C| #(0.04%rdg+4.0°C) #(0.04%rdg+4.0°C)
measurement B | +280to +800C° |0.3t00.1°C| #(0.04%rdg+1.2°C) +(0.04%rdg+1.2°C)
Applied voltage: DC 2 V +800 to +1760C° 0.1°C +(0.05%rdg+0.4°C) +(0.05%rdg+0.4°C)
g:r:‘:‘;fte CONCRETE quavsﬂtrg%eem of sonsor s |_-10to +200C° 0.1°C | #(0.09%rdg+0.6°C) | #(0.09%rdg+1.2°C)
measurement | (Concrete filling detection sensor, etc.) | ocigual charge: +200 to +1760C° | 0.1°C +(0.07%rdg+0.4°C) | +(0.07%rdg+0.7°C)
Measured at + 30 V R -10 to +150C° 0.1°C +(0.09%rdg+0.7°C) | #(0.09%rdg+1.2°C)
Wireless | Four-gauge method connection to the | Received by the ZT-150 +150 to +1760C° | 0.1°C | #(0.07%rdg+0.4°C) | #(0.07%rdg+0.7°C)
measurement | 5371045 ©°° module (optional) | teless controller £ | 21010 +650C° | 04°C | #(0.17%rdg+02°C) | #(0.17%rdg+1.4°C)
N ; . Data reading from the +550 to +1000C° 0.1°C #(0.09%rdg+0.4°C) #(0.09%rdg+0.8°C)
TML-NET Operates the NSW series (optional) network module 20010 0c° 01°C +(0.18%rdg+0.4°C) +(0.18%rdg+1.6°C)
N 0+ . +(0.08%rdg+0. +(0.08%rdg+0.
Measurement range 0 to +1090C° 0.1°C (0.08%rdg+0.2°C) (0.08%rdg+0.6°C)
o — +1090 to +1300C° | 0.1°C +(0.08%rdg+0.9°C) | #(0.08%rdg+1.2°C)
Measurement |, Measurement range Measuring | Initial value storage
item — o mode range The accuracy of sensor is not included, and thermocouple B does not use the reference junction.
Strain x1  |+30000x10 ¢strain | nitial, e Measurement switching speed
-6 . direct, +160000%10 " strain
measurement | x10 | +300000x10"" strain measure - Switching speed
Switch box |Sensor mode
“ V11 50 Hz area | 60 Hz area
%10 1388888m¥ Initial Strain measurement 80 ms 67 ms
DC voltage +300.000m oy V1/1 £160.000mV
measurement v 1100 direct, VA/100 £ 16.0000V DC voltage measurement 80 ms 67 ms
x1 + 3.0000 V measure Concrete sensor measurement 160 ms 134 ms
*10 +30.0000 V FSW-10/-10L Thermocouple measurement
T 250 to + 400C° * Time for 1 ch is added for every 10 80 ms 67 ms
[ S g P s e
: -200 to + © atinum resistance temperature
L’:;T;‘:ﬂrgle B:+200 to +1760C° Direct detector measurement 80 ms 67 ms
© |S: -10to +1760C° - |
measurement FE{: 2'18 o +%8880 TML-NET Each module 200 ms 200 ms
:-210to + ° i i
N o o rioes. Display / fungtlon
Platinum Display | cD with backiight
resistance - |-200 to +850C° Direct - : o
temperature Display Resolution | 255 x 160 dots
detector EA?]?Ie?% Measurement data, setting list, Y-T monitor
The measurement range of the four-gauge method 0-2 V mode (supporting our - -
I . . R Time Setting Year, month, day, hour, minute, second
differential transformer displacement meter, etc.) is as follows. Accuracy | Daily error: 1 sec (at 23°C * 5°C)
x1 : £15000%10° strain, x10 : +150000%10°C strain USB, RS-232C, LAN (Options) 3
Measurement accuracy Interface Function | Receiving of commands, sending of measurement c
fem erantlref hAging f Measuring Initial, direct odr?izéstfé can be set for each point. (For temperature GE,
: o o~ [coefficient off change o itial, di u int. u
Sensor mode |Range| Resolution |Accuracy (at23°C £5°C) accuracg accugacy mode measurement, direct only) 5
(%rdgl°C) |(% rdglyear) Measuring Scanning | Automatic switching measurement from the first =
Strain x1 | 1x10 °strain | +(0.08%rdg+1digit) [ +0.002 | +0.02 point channel to the last channel (jump possible) -
(Excluding the swnttﬁh(ling Monitor (R;epeﬁted measufrerrgent oLmonitor channels g
¥ metho
Onegauge | «10| 10x10 strain | +(0.08%rdg+1digit) | £0.002 | 002 e raphe menitor for ime change =
wire type) stact reMENY Start key switch, interval timer, RS-232C, USB, LAN (optional) o
Strain x1 | 1x10 °strain | *(0.28%rdg+1digit) | £0.002 | 0.02 Can be set for each point =
(On'e1-g&'alfjge Coefficient | + (0.0001-99999) =
wirernas | x10| 10x10"strain | £(0.28%rdg+1digit) | £0.002 | 4002 Unit 40 types including pe, mV, °C, kN, mm a
— Program Decimal Display after the decimal point can be set arbitrarily
Voltage V1/1 x1 0.001mV +(0.08%rdg+3digit) | +0.0024| +0.02 sett?ng point with 0 to 6 digits ©
g x10 0.010mV +(0.08%rdg+3digit) | +0.0024| +0.02 Initial valuel Can be written to each arbitrarily measurement g
Voltage x1| 00001V | +(0.08%rdg+2digit) | 0.002| 0.02 Sorgr— [ annel
V1/100 %10 0.0010V +(0.08%rdg+2digit) | +0.002| £0.02 mode The type of sensor to be connected can be set.
Platinum Coefficient | 1.0000
resistance Simple Unit Interlocked with sensor mode
temperature - 0.1°C +(0.08%rdg+0.3°C) | +0.002 | +0.05 measure Decimal -
detector point Interlocked with sensor mode
Pt100 3W Self:
diz .nosis Insulation, variation, thermocouple disconnection, lead wire
fungtion resistance, bridge output, coefficient setting
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DATA LOGGER

TDS-150 (Portable)

TEDS Standard |IEEE 1451.4 Class 2 TML-NET drive unit
function . ’ ; : Cable used Dedicated 2-core shielded cable (2-12.5L1)
unctt Function | Reading of TEDS sensor information When using a low-power consumption network module
Function | Automatic start at the set time interval and time Switch box Number of connectable units: Up to 100 units
Interval | Hour/ minute / second can be set for each step up TML-NET drive | 111/ extensi é\!StW-O11C/-014C/1-0k24C/-?1 VCRO1TC
to 99 hours, 59 minutes, and 59 seconds. board otal extension distance m orless
(Options) When using a conventional network module
Number of ||}, 1, 99 times per step or infinite g Number of connected units
;‘aﬂi : Up to 20 units (NSW-014B etc., 150 m or less)
umber o Total extension distance
Interval timer | St€PS Programmable up to 10 steps 1 km or less (NSW-014B etc., 10 units or less)
Real time i i Using D size alkaline dry-cell batteries, LCD backlight (at 23°C + 5°C)
start Start time (day / hour / minute / second) can be set for each step No option About 40 hr
GOTO step | Program loop possible to one of the previous steps Continuous When using LAN board About 9.5 hr
The power is turned on 5 sec before the use time valstcwh B%gML'NET drlvev?l%ard ing 100 units About 1 h
Sleep measurement time and automatically turned OFF NSW-014B When using 20 units Abou 1 h"
function after the measurement is completed. Sleep function - en using 20 units out 1 hr
can be set to ON/OFF. Using D size alkaline dry-cell batteries, LCD backlight (at 23°C + 5°C)
. Al i h f Use time No option About 8 months
Function c#;?]rg:tg% mgﬁﬁg:iﬁ:ﬁ;gaaego?&)t @ setamount o during sleep | When using LAN board About 2 months
Comparison interval (1 ) Swgch boxCTML—NET drive board
Can be set f h step: Up to +999999 hour interval) | NSW-014C  When using 100 units About 10 days
amount an be setior each step: Up to NSW-014B  When using 20 units About 10 days
Comparison| ga 1ot eith t of ch bsolute val Operating -10t0 +50C°  85% RH or less (No condensation)
" method Select either amount of change or absolute value. temperature / | When using LAN board (optional), 0 to +50°C, 85% RH or less (No
Monitor Number of ] o humidity range | condensation)
comparator starts Up to 99 times per step or infinite Sl
temperature |-20 to +60C°
L\ltléglsber of Programmable up to 10 steps range
GOTO step | Program loop possible to one of the previous steps D size alkaline dry-cell battery x 4, dedicated AC adapter
GoTo ud el PP P P Power supply CR-1867 or external power input DC 9-18 V
Interval Go to Step 1 of the interval. DS-150 280 (W) x 60 (H) x 162 (D) mm
- - - (Excluding protrusions)
Function | Recording / reproduction of measurement data Outside FSW-10 280 (W) x 60 (H) x 100 (D) mm
. . dimension (Excluding protrusions)
Recording | Measuring mode, channel number, measurement data, FSW-10L 280 (W) x 60 (H) x 60 (D) mm
content | time data, data number (Excluding profrusions)
Data memory | Data Up to about 80000 units TDS-150  : Approx. 2.1 kg (Including battery unit and dry cell batteries)
i i Mass FSW-10 : Approx. 1.5 kgg
capacity | About 16000 scans with 10 channels FSW-10L  : Approx. 1Kkg
Data .
retention | About 20 days (with full charge) Standard accessories
eriod
E‘,ard Instruction Manual..............c.ooiiiiiiiii 1
Memory card standard | CF card D size alkaline dry-cell battery ...............cccooiviiiiieiiieiieeen.. 4
Card ) Phillips screwdriver ................ccccciiiiiiiiii 1
. 2 GB (D
capacity | UP !0 2 GB (Designated by us) Shoulder belt ........ g
P T When no command is received from the key operation / each interface for an Warranty certificate 1
OFF P arbitrary time, the power is turned OFF automatically. Auto power OFF function
can be set to ON/OFF. Options

| Related Products

LAN board (factory option)
This board adds LAN (Ethernet) interface to the TDS-150.

TDS-150-06 (Switch box TML-NET drive board) (Factory option)
By installing the TML-NET drive board, the transducer and network

module NSW compatible with the TML-NET network measuring system
can be used.

' Switch box TML-NET drive board
(Factory option)

See pages 265 - 273 for details.

FSW-10 / FSW-10L (Dedicated channel unit)

This is a 10-ch switch box that connects to the TDS-150. Measurements of
strain gauges, strain gauge type transducers, DC voltages, thermocouples,
platinum resistance temperature detectors can be performed.

AC Adapter (CR-1869)
AC Adapter [For China] (CR-1869-C)
DC Power Cable (CR-062)

ALM-150 (Dedicated alarm unit)

This equipment is a dedicated alarm unit that connects to the TDS-150. The alarm
output is a function that monitors a specified channel and closes a specified contact
when the measurement value changes by a certain amount (relative value setting)
or exceeds a threshold value (upper and lower limit setting).

8838885883

Specifications

Number of

contact outputs 4 points

AC 140 V/DC 200 V max
Rated current: 0.5 A max
Inrush current: 1.5 A max
ON resistance: 3.2 Q max

Contact capacity

Display Status LED: Lights up when each contact is closed

Comparison method| Relative value / upper and lower limits

Number of setting
tables 100 table

Other functions | Alarm test

Power supply Supplied via TDS-150

Qutside 280 (W) x 60 (H) x 80 (D) mm (Excluding protrusions)

Operating
temperature /
humidity range
Mass About 600 g

Standard accessories

-10 to +50C° 85% RH or less (No condensation)

Instruction Manual.............oooiiiiiii 1
Warranty certificate




DATA LOGGER

Protective cover TDS-150 top cover

A protective cover that is easy

to attach and remove.

Model name: TDS-150-F01
Compatible with the TDS-
150 main unit and FSW-10 Tﬁ
channel unit )

DPU-SZ45 (External printer)

The measurement data of the TDS-
150 is printed out. The TP-S245L-1
recording paper (optional) is used.

CR-4530 printer cable

NSW network module

This equipment enables measurement control and data transfer via a two-wire
type network line. A measurement circuit is configured near a strain gauge, DC
voltage signal, thermocouples, etc. and the measurement data is digitized.
This allows for stable measurements over a
long period of time without influences by
decreased sensitivity and cable insulation

degradation due to cable extension.

NSWwonie o
NETWORK MODULE
e

%

SER.No. gy

CR-1867 AC adapter

This equipment is connected to AC 100 V to supply the power.

Measurement software Visual LOG

Visual LOG TDS-7130v2 static measurement software
Visual LOG Light TDS-700L interval measurement software
Visual LOG Light TDS-Mail data mail management software

CF card

Supported card capacity: 128 MB to 2 GB (Designated by us)

RPC-O 5A (Remote power controller)

By combining with this remote power controller, the sleep function of the
TDS-150 is utilized to enable long-term measurement powered by an
external battery.

Dedicated cable CR-5354
A cable for connecting to the TDS-150 is
required.

SB-OT1B one-touch terminal

This terminal block allows one-touch connection of input lead wires. It is used
by attaching it to the input terminal of the switch box. (One set of five terminals)

Cable

CR-5360 RS-232C cable
D-sub 9P-D-sub 9 P cross 1.5 m
This cable is used to connect to a PC.

CR-6187 USB cable
miniB-A (with ferrite Core) 1.8 m
This cable is used to connect to a PC.
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DATA LOGGER

TDS-150 (Portable)

External Dimensions
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TC-37K (Handneld)

DATA LOGGER

[EX T-ZACLCS

@ Scanning as fast as 0.1 seconds (in single-channel mode)

® Monitor that displays maximum (MAX) and minimum
(MIN) values

® Measurements of strain, DC voltage, thermocouple,
platinum resistance temperature detector, resistance, and
insulation resistance are possible.

®Since this equipment can also measure insulation
resistance, it can check sensors.

@ Now supports the “1-gage 2-wire” sensor mode (quarter
-bridge, 2-wire)

® 1G4W compatible (one-gauge method four-wire type
strain measurement method)

@ TEDS compatible

@ One-touch connection of loose wires

@ Quickly operate key functions via shortcut keys

® Automatic measurement using interval timer

@ Compatible with the measurement software “TDS-7130v2"

@ Equipped with an SD card slot

@ Low power consumption

@ Powered by 4 AA size dry-cell batteries, easy to replace in
the field

@ Multipoint measurement in combination with the CSW-5B
switch box

@ Can be combined with the two-axis inclinometer adapter

Platinum resistance

Strain gauge DC voltage femperature detector

e 0

Strain gauge type transducer

Load cells, displacement meters,
pressure meters, inclinometers, etc.

Thermocouples

A
TEDS compatible

This equipment instantly and automatically recognizes the information
of a transducer having a built-in IC chip in which individual parameters
of measurement capacity and rated output are recorded.

High-brightness LCD, easy operation

LCD with backlight

Resolution: 255 x 160 dots

Main display content
Measurement data, setting
list, graphic display of time
series data, etc.

T-ZACLCS 3

oarhtoceer 1C=3 7 K
W TML
© ML BN | TC-37K

RUN-MON!

Interface: RS-232C and USB

TC-37K
handheld data
logger

TC-37K is a compact handheld measuring instrument that fits neatly in
one hand. It has a splashproof structure and can be used safely outdoors.
The terminal section for connecting a sensor is a one-touch type that
allows easy connection of both lead wires and banana plugs, allowing for
speedy measurements. It is possible to set the sensor modes,
coefficients, and initial values of up to 20 channels and record the
measurement data. This makes it easy to organize data even when
collecting data while moving around multiple sites. In addition, by using
the dedicated CSW-5B switch box, automatic measurement of five points
is possible. It is possible to record using an interval timer, data memory,
and SD card, and it can also be connected to a PC for control and data
transfer. The check functions for resistance and insulation resistance
allow it to be used to check strain gauges, transducers, and other devices.

SD card

Measurement data and
configuration settings can be
stored on an SD card.
Firmware can also be
upgraded via the card.
Supported card capacity: up
to 16 GB.

Interface

Control and data transfer via RS-232C and
usB

The USB driver is included in the separately
sold Instruction Manual: Interface Edition or
the monitoring measurement software Visual
LOG Light.

AC adapter (optional) compatible
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‘ DATA LOGGER

TC-37K (Handheld)

System Block Diagram

Dedicated switch box

Five types of input sensors CSW-5B-05 (with NDIS one-

CSW-5B touch connector)

Strain gauge 5-point automatic

measurement

Strain gauge
type transducer

0 DC voltage
@ 1-point automatic

CR-655 connection
cable (provided

with the switch box
as standard)

Thermocouple  [measurement

Platinum resistance

temperature Interface equipped as
detepc?or standard grf’nl#ér8245 external
TC-37K (Options)
i i RPC-05A remote power
Input using options CR-1869 AC adapter RPC-05A p

@ One-gauge method four-wire type strain
measurement method
Combined with the CR-5810 one-gauge
method four-wire type adapter

(Options) (Options)

@ TEDS compatible sensor
Combined with TEDS compatible sensor

@ Two-axis inclinometer adapter
Combined with the adapter for the two-axis
inclinometer KB-HC input

SD card capacity: Max. 16
Records data GB Transfer data to a PC

Operation screen examples

[Monitor screen, single] [Monitor screen, single MAX/MIN] [Monitor screen, multi]

il 25/09/29 18:23:02 I 1 il 25/99/29 18:22:15 Ik 1 il 25/09/29 18:43:38

[# 90666 ( 188000) #9006 ( 19A60A)
[5500-0009. csv [ESC] MAXAMIN RESET [M50-0001. csv

(M]o@ 4GAGE BiMI5e  +28.8550 mm
I M1s1 + 8291 we

[ paeal 16000a)
[4500-0009. csv

[M]o@ 4GAGE

- ‘]2‘] - 134 u e BiMs2  + 1.38 v

MAX - 116 BimMis3a  + 23.5 °¢

U e MIN - 135 Bimise  + 5 N
INITIAL | AUTD.MEAS. [ MENU INITIAL | AUTD.MEAS. | MENU INITIAL [ AUTO.MEAS. | MENU

[Waveform monitor] [Measurement Setting] [Meas.CH.Setting]
Ml 25/09/29 18:24:18| [&[MI il 25/09/29 18:21:52] [=IMI il 25/09/29 18:21:19
%/’saog?goaug@sa\?%)l[ ; BMEAS. SET. : Measurement Setting B MEAS. SET.
1106 3*_6118189%‘ & PComet m‘_A " B 1.$

OFF 2.Coeff/Unit/Digit Setting

[# 90666 ( 186000)

B Measurenent Mode Selection _
[5T00-0000. csv

nnel mode

2.Multi channel mode

=

®

8 Simele Measure 0N

c +8 Pover Fred. B oot | [8.RLC Setting
=3 Meas. Speed AUTO »

© -10088

— 2.bsec/div {10sec)

a INITIAL [ AUTO.MEAS. | MENU [ESCICANCEL/[ENTIENTER [ESCIRETURN/ [ENTISELECT
=7 [Measurement CH.Mode Selection] [Inclinometer, two-axis mode]

5 =Rl i 25/09/29 18:21:06) &=I1RI[ il 25/09/29 18:20:44

(1)

=)

[

(7]

I [M1O0 AGAGE
- 1 ue
I [MIB1 AGAGE

+ 0 ue
INITIAL [ AUTD.MEAS. | MENU

3. Inclinometer 1 axis mode
4. Inclinoneter 2 axes mode

[ESCICANCEL/[ENTIENTER
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DATA LOGGER

Specifications
Measurement capabilities

Single channel mode
| inclinometer, one-axis

1 point

Strain measurement

One-touch terminal

Sensor input O E—
mode NDIS one-touch connector

bt [ e oo
g‘:if::""g dedicated switchbox) | Target switch box |CSW-5B, CSW-5B-05

Inclinometer,
two-axis mode

(When combined with the
two-axis insertion type
inclinometer adapter)

2 points

Target adapter 1A-33, 1A-32

Normal mode

500 ms/point (Monitor),
500 ms/point (Scanning)

Applicable wiring
method, gauge

resistance

One-gauge method

A 120, 240, 350Q
two-wire type

One-gauge method

. 120, 240, 350Q
three-wire type

One-gauge method

) 120, 240, 350Q
four-wire type

Two-gauge method 120 to 1000Q

Four-gauge method 120 to 1000Q

Four-gauge method

constant current 3500

Four-gauge method, 120 to 10000

Measuring
speed High-speed 100 ms/point (Monitor),
mode 100 ms/point (Scanning)
Measuring Single channel Repeated measurement of 1 channel
poi‘nt . mode
rs“"’:'ttﬁgéng Multichannel Automatic switching measurement of 5
mode channels from *0 to *4

Sensor cable
extension range

0-2 V mode

One-gauge method Cable round-trip resistance:
four-wire type 200 Q or less

Four-gauge method Cable round-trip resistance:

constant current, 350 Q 400 Q or less

Measuring mode

Initial, direct, measure
(For temperature measurement, direct only)

Sensitivity change

Four-gauge method +0.1t0 -0.5%
constant current, 350 Q |/ Cable round-trip resistance: 100 Q

Simple measure

Coefficient: 1
Unit: Interlocked with sensor mode
Decimal point: Interlocked with sensor mode

Compensation mode

Comet NON, Comet A, Comet B

Lead wire resistance
compensation range
Comet B (1G3W)

Gauge resistance 120 Q: About 100 Q or less

Gauge resistance 240 Q: About 200 Q or less

Gauge resistance 350 Q: About 300 Q or less

Display mode

OFF, numerical value, waveform (Y-T), numerical
value / maximum value / minimum value

Zero stability

+1.0 x 10° strain/°C or less (one-gauge method)
+0.5 x 10° strain/°C or less (two-gauge method)

Initial unbalance

+ 750 x 10°® strain or less (one-gauge method)
+500 x 10 strain or less (one-gauge method four-wire type)
+ 500 x 10°® strain or less (two-gauge method)

DC voltage measurement

Input impedance

1MQ or higher

Allowable input voltage
between B and D

DC+50V MAX

Thermocouple temperature measurement

Applicable

thermocouple

TK JB S REN
JIS C1602:2015, IEC 60584-1:2013

Platinum resistance temperature detector measurement

Nlumencal value 1,2, 5 points
display
Monitor A
Number of Z\ilsavlzform (v-T) 1 point
display channels Pay
Numerical value /
maximum value / 1, 2, 5 points
minimum value display
Manual Start key switch
Measurement |Automatic Interval timer
Interface USB, RS-232C
Coefficient +(0.00001 to 200000)
Unit 48 types including pe, mV, °C, kgf, mm

Decimal point

Display after the decimal point can be
set arbitrarily with 0 to 5 digits

Applicable platinum

Pt100 (500 pA constant current three-wire type)
JIS C 1604 : 2013, IEC 60751:2008

Offset

To be written by arbitrarily measurement channel

resistance temperature
detector

TEDS

function TEDS

Standard | IEEE 1451.4 Class 2 compatible (Template No. 33)

Function | Reading and setting of sensor information

Channel
setting

Sensor mode

The type of sensor to be connected is set.

One-gauge method two-wire
type, 120/ 240/ 350 Q,
One-gauge method three-
wire type, 120 /240 / 350 Q,
One-gauge method four-wire
Strain  |type, 120 /240 /350 Q,
Two-gauge method,
Four-gauge method,
Four-gauge method constant
current, 350 Q,

Four-gauge method, 0-2 V mode

Auto power OFF function |time, the power is turned OFF

When no command is received from the
operation or interface for an arbitrary set

automatically. (The auto power off
function can be set to ON / OFF.)

DC 300 mV (V1/1)
Voltage |DC 30 V (V1/100)
DC Auto

Thermocouple T, K, J, B, S, R, E, N,

Temperature PH1003 W

* DC Auto can only be used in the single channel mode.
* DC Auto automatically switches between V1/1 and V1/100 depending

on the input voltage.

* The TEDS function can only be used in the single channel mode.
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DATA LOGGER

TC-37K (Handheld)

Check function

Checks the insulation resistance Constant current strain measurement (four-gauge method only)
h h i
Function between t e connected sensor and the Bridge power DC2.86mA  46ms(50Hz)
test specimen. supply
Applied voltage 2.5 V Bridge resistance [350Q
Range 0 to 500MQ Initial value 6 ctrni
Insulation check Accurac +20% rdg storage range +160000x%10°® strain
Y| When powered by batteries Temperature
coefficient of +0.002% rdg/°C
Resolution [0.1MQ accuracy °rdg
Measuring Aging change of
-~ About 1's accuracy +0.02% rdg/year
Checks the resistance between the Measurement range Resolution
Function |input terminals A and B. Measurement range | , 54040x10° strain 1x10° strain
10 pA constant current method and resolution " - o -
+300000%10™ strain 10x10™ strain
Range 0 to 30kQ —
Accuracy (at 23°C £5°C) | +(0.08% rdg+1digit)
Resistance check |Accurac 0 to 3kQ2 +(0.5% rdg + 0.20)
Y13k to 30kQ +(0.5% rdg + 2Q) DC voltage measurement
Initial value storage range
Resolution ?AQE(O to 3':(%) fHal valu < &
(3k to 30kQY) Vi +160.000mV
Measuring| | .05 V1/100 +16.0000V
speed

Variation check

Checks the variation of measurement
values.

Temperature coefficient of

accuracy

+0.0024% rdg/°C

Aging change of accuracy

+0.024% rdg/year

. . theck of the lead wire resistance Measurement range |Resolution
Lead wire resistance check |divided voltage of the one-gauge ViN 20.000mV S001my
i + 30. m . m
method three-wire type N EEE e
Compensation of the one-gauge range and +300.000mV 0.010mV
. resolution

method two-wire type and one-gauge + 3.0000V 0.0001V
Bridge output check method three-wire type. V1/100 £30.0000V 0.0010V

Check of the bridge output voltage o +0.08% rdasadiait

without calculation (A(t:cztér;%cx . +(0.08% rdg+3digit)

al * o .
Open check V1/100 +(0.08% rdg+2digit)

Check during measurement

Thermocouple disconnection check

Display setting list

Initial-in value

* DC Auto can only be used in the single channel mode.
* DC Auto automatically switches between V1/1 and V1/100 depending

on the input voltage.

Lead wire resistance divided voltage Thermocouple temperature measurement (JIS C 1602:2015, IEC 60584-1:2013)

Sl GEAENREsl Appllc.abletrrernTocouple T, !(,.J, B, S, R, I.E, N
o1 Linearization Digital calculation
Bridge power P V 46ms (50 Hz) Measurement ) Accuracy (at 23°C £ 5°C)
supply DC 2V 24 ms (50 Hz) for the four-gauge method Type range Resolution | (External reference | (Internal reference
0-2 V mode junction) junction)
. - 250to- 200C°|  0.1C° +(0.38%rdg+0.6C°) | £(0.38%rdg+3.9C°)
Initial value i . T |- 200to- 100C°|  0.1C° +(0.15%rdg+0.2C°) | £(0.15%rdg+1.4C°)
i +160000%10™ strain - 100to+ 400C°| 0.1C° | £(0.10%rdg+0.2C%) | +(0.10%rdg+0.8C°)
- 210to- 160C°|  0.1C° | #(0.19%rdg+0.3C°) | %(0.19%rdg+1.6C°)
Temperature K |- 160to 0C°| 04C° | (0.12%rdg+0.2C°) | (0.12%rdg+1.0C°)
L. o . Oto+ 960C°|  0.1C° | £(0.08%rdg+0.1C°) | +(0.08%rdg+0.5C°)
coefficient of +0.002% rdg/°C + 960 to+ 1370C°|  0.1C° | £(0.10%rdg+0.9C°) | #(0.10%rdg+1.4C°)
accuracy - 200to- 160C°|  0.1C° | #(0.16%rdg+0.2C°) | £(0.16%rdg+1.2C°)
= Aai J |- 160t 0C"|  0.4C° | #(0.12%rdg+0.1C%) | £(0.12%rdg+0.8C")
) ging change of o 0 to+ 700C 0.1C +(0.08%rdg+0.1C°) | £(0.08%rdg+0.5C°)
Y accurac +0.02% rdg/year + 700 to+ 1200C°|  0.1C° | +(0.08%rdg+0.6C°) | #(0.08%rdg+0.9C°)
0 y + 200 to+ 280C°| 0.51t0 0.4C° | £(0.04%rdg+4.0C°) | +(0.04%rdg+4.0C°)
i B |+ 280to+ 800C°| 0.3t00.1C° | £(0.04%rdg+1.2C°) | +(0.04%rdg+1.2C°)
c Measurement range Resolution M . X . .
800 to+ 1760C 0.1C +(0.05%rdg+0.4C°) | £(0.05%rdg+0.4C°)
—
5' +30000 x 10 strain s |- 10to+200C°[  0.4C° | (0.09%rdg+0.6C°) | :(0.09%rdg+1.2C°)
. ) 200 to+ 1760C°|  0.1C° | £(0.07%rdg+0.4C°) | +(0.07%rdg+0.7C")
* 4 6 +
Q@ £ 15000 x 10 strain 1 x 10 strain R |- 10to+ 150C°|  0.1C° | (0.09%rdg+0.7C%) | :(0.09%rdg+1.2C°)
5 N ¢ for the four-gauge + 150 to+ 1760C°|  0.1C° | £(0.07%rdg+0.4C°) | #(0.07%rdg+0.7C°)
e and resolugion 29 | method 0-2 V mode £ |- 210tor 550C°|  0.1C° | £(017%rdg+0.2C%) | £(0.17%rdg+1.4C?)
+ 550 to+ 1000C°|  0.1C° | #(0.09%rdg+0.4C°) | +(0.09%rdg+0.8C°)
-~ & R
= +300000 x 10™ strain - 200to  0C°| 0A1C° | £(0.18%rdg+0.4C%) | +(0.18%rdg+1.6C°)
c * + 150000 x 10°® strain N 0to + 1090C° 0.1Cc° £(0.08%rdg+0.2C°) | £(0.08%rdg+0.6C°)
3 for the f 10 x 10° strain +1090to+ 1300C°|  0.1C° | #(0.08%rdg+0.9C°) | #(0.08%rdg+1.2C°)
or the four-gauge
o method 0-2 V mode * The accuracy of the sensor is not included, and thermocouple B does
= y
a Accuracy (at 23°C £ 5°C) not use the reference junction.
(Excluding the one-gauge | +(0.08% rdg+1digit)
method four-wire type)
Accuracy (at 23°C £5°C) o
#One-g_au%e m)ethod +(0.28% rdg+1digit)
our-wire type
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Platinum resistance temperature detector temperature
measurement (JIS C 1604:2013, IEC 60751:2008 Pt100)

Applicable resistance
temperature detector Pt100

Interface
USB 2.0 protocol compatible
USB Type-C receptacle

uUsB . . .
General-purpose command compatible (various settings,
measurement, data collection)
RS-232C compliant

RS-232C Baud rate 9600, 19200, 115200 bps

General-purpose command compatible (various settings,
measurement, data collection)

M )
M:?hs:‘;ement 3-wire type (Pt3W)
Linearization Digital calculation
Temperature

coefficient of + 0.0020% rdg/°C
accuracy

Aging change of

accuracy +0.05% rdglyear

Power supply

Measurement range | -200 to +850°C

Resolution 0.1°C
é‘t’"z‘g?g{ sic) | +(0.08% rdg +0.3°C)

AA size alkaline dry-cell battery x 4

Power Dedicated AC adapter (CR-1869) or external power input
supply DC 9-18 V

Can be powered from USB bus power

Interval timer

Measurement at the set time interval

Function and time

When using alkaline dry-cell batteries: About 10 hrs
(When a 350 Q bridge is connected for strain
measurement)

Continuous
use time

Hour / minute / second can be set for
each step up to 99 hours, 59 minutes
and 59 seconds.

Or 0.5-, 0.2-, or 0.1-second interval

Time interval

Environment

Start time (day / hour / minute /

Table i
Real time start second) can be set for each step.

setting

Number of starts |Up to 99 times per step or infinite

Number of steps |Programmable up to 10 steps

Program loop possible to one of the

GOTO step A
previous steps

Turns the power ON/OFF automatically

I function
SiEsplete when the interval is 1 minute or longer.

Operating o R

temperature / |-10°C to +50°C

humidity 85% RH or less (No condensation)
range

Others

doilrﬂf;:sei on | 102 (W) x49 (H) x202 (D) mm (Excluding protrusions)
Mass About 750 g

Vibrati

h O'I e’raa:“;’; 29.4 m/s? (50 Hz 0.6 mmp-p)
Shock 2

resistance 49 m/s

Splash IP-54 (with connector cap attached)
proofness p

Standard accessories

Time

Setting Year, month, day, hour, minute, second
Accuracy Daily error: +1 sec (at 23°C + 5°C)
Retention About 20 days (with a full charge)

Display / operation

3.0-inch semi-transparent monochrome

LCD panel STN LED backlight

Display unit

Resolution 255 x 160 dots

Point defect 10 dots or less (excluding aging deterioration)

POWER key, Cross key, ESC, ENT

Operation 0-9, F1, F2, F3

Recording media

Recording / reproduction of
Function measurement data
Saving of setting file

Internal
memory CSV format
Recording format| TDS format
Data memory function (up to 100,000 data)

Capacity 512 MB

Recording / reproduction / copying of
Function measurement data
Saving / copying of setting file

SD card Physical format |FAT32

. CSV format
Recording format TDS format
Capacity 512 MB to 16 GB (Designated by us)

Instruction Manual (CD) ...........ccooiiiiiiiiiiiiiii 1
AA size alkaline dry-cell battery .............coocoiiiiiiiiinns 4
Shoulder belt ... 1
ACCESSOrY DOX ...ivvviiiiiiiiici i 1
Warranty certificate .............cooviiiiiiii 1

Options (Related Products)

SD card (512MB, 4GB, 16GB)

AC Adapter (CR-1869, [For China] (CR-1869-C))

RS-232C cable (CR-5532 / D-sub 9P-10P (Compact Type, Crossed) Cable — 1.5 m)
USB cable (CR-6189 / Type C-A)

External printer (DPU-S245 (RS-232C Interface))

Printer cable (CR-4511 / HRS 8P-10P (Compact Type, Straight) Cable — 0.5 m)
Remote power controller (RPC-05A)

Dedicated switch box (CSW-5B, CSW-5B-05)

Switch box connection cable (CR-655)

Two-axis insertion type inclinometer adapter (IA-33, I1A-32)

DC Power Cable (CR-062)
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‘ DATA LOGGER

TC-37K (Handheld)

External Dimensions
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TC-32K (Handneld)

DATA LOGGER

® Measurements of strain, DC voltage, thermocouple, and
platinum resistance temperature detector

@®Since this equipment can also measure insulation
resistance, it can be used to check sensors.

@ One-gauge method four-wire type measurement method
compatible

® Equipped with Complete Compensation Method of Strain

@ TEDS compatible

@ One-touch connection of loose wires

® Automatic measurement using interval timer

® Low power consumption

@ Powered by four AA size batteries, easy to replace in the field

@ Multipoint measurement in combination with the CSW-5B
switch box

@ Can be combined with the 1A-33/IA-32 two-axis insertion
type inclinometer adapter

Platinum resistance
temperature detector

TEDS compatible

This equipment instantly and automatically recognizes the information
of a transducer having a built-in IC chip in which individual parameters
of measurement capacity and rated output are recorded.

Strain gauge DC voltage

e 0

Strain gauge type transducer

Load cells, displacement meters,
pressure meters, inclinometers, etc.

Thermocouples

High-brightness LCD, easy operation with Japanese

display

LCD with backlight

Resolution: 255 x 160 dots

Main display content
Measurement data, setting
list, graphic display of time
series data, etc.

El 2009/03/09 11:08:15
+ SCHR

17578

2. CFh-p

3. 770 DIE° -

4 7 F

Interface

Control and data transfer via
RS-232C and USB

The USB driver is included in
the separately sold
Instruction Manual: Interface
Edition or the monitoring
measurement software
Visual LOG Light.

AC adapter (optional)
compatible

TC-32K
handheld data
logger

3

The TC-32K is a compact handheld measuring instrument that fits neatly
in one hand. It has a splash-proof structure and can be used safely
outdoors. The terminal section for connecting a sensor is a one-touch
type (patented) that allows easy connection of both lead wires and
banana plugs, allowing for speedy measurements. It is possible to set the
sensor modes, coefficients, and initial values of up to 20 channels and
record measurement data. This makes it easy to organize data even
when collecting data while moving around multiple sites. In addition, by
using the dedicated switch box CSW-5B, automatic measurement of 5
points is possible. It is possible to record using an interval timer, data
memory and CF card, and it can also be connected to a PC for control
and data transfer. The check functions for resistance and insulation
resistance allow it to be used to check strain gauges, transducers, etc.

CF card

It is possible to record the
measurement data and
setting content on a CF card.
It is also possible to upgrade
the firmware version from the
card.

Supported card capacity:
Max. 2 GB
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‘ DATA LOGGER

TC-32K (Handheld)

System Block Diagram

Dedicated switch box

Five types of input sensors CSW-5B-05 (with NDIS one-
CSw-5B touch connector)

Eal Strain gauge 5-point automatic

measurement

Strain gauge
type transducer

. : . b “‘i ‘
DC voltage E  —
PC
! CR-655 connection

1-point automatic cable (provided
Thermocouple  [measurement \;v;tr;ttahnedz\:\gt)ch box

Platinum resistance
temperature
detector

Interface equipped as
standard

DPU-S245 external
printer
(Options)

TC-32K

RPC-05A remot
CR-1869 AC adapter Contollar - ote power

(Options) (Options)

Input using options

@ One-gauge method four-wire type strain
measurement method
Combined with the CR-5810 one-gauge
method four-wire type adapter

@ TEDS compatible sensor
Combined with TEDS compatible sensor

@ Two-axis inclinometer adapter
Combined with the adapter for the two-axis
inclinometer KB-HC input

CF card capacity: Max. 2 GB
Records data Transfer data to a PC

Easy operation with Japanese display

Operation screen examples

[Monitor screen, single] [Monitor screen, multi] [Inclinometer, two-axis mode]
() 2009/07/16 09:00:04| |@= 2009/07/01 10:20:32| |@mR0 2009/07/01 10:53:32
00004 : 79996
x[D]S0 + 1296 of 02 (46 c350Q]
[D]O0 racne: [DI51 + 37.54 m + 1.5 des
+ 1000 [D]52 + 768 N 03 146 6350Q]
T [D]J53 + Sle) e I s
= [D154 + 57 ue o) et
o Proc Init [Ch. Setting| To Menu Proc Init [Ch. Setting] To Menu Proc Init [Ch. Settina| To Menu
(7]
E [Measuring mode switching] [Waveform monitor] [Program menu]
5 2009/07/01 11:00:16] |mm 2009/07/01 10:20:32 RO S 2009/09/17 08:14:19
= #* Measurenent mode ** Gl % Progran *x
a 3 1. Sensor mode
o 5 2.Coeff.Digit, Unit
c 3. RJC
3 Inclinoneter 1 axis mode 3 /
g Inclinometer 2 axes mode | | ' -1000 5. Measurement mode
a o0 e @bseordiv)
| | Moni type Proc Init | Moni set | To Menu | |
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DATA LOGGER

Specifications

Number of measuring points

Measurement accuracy

1 point | Stand-alone

Sensor input from NDIS or one-touch terminal

5 points

When combined with CSW-5B

CSW-5B, CSW-5B-05

Applicable sensor

Temperature | Aging change
Sensor mode |Range| Resolution (zgféu:%i‘é) coeffcentof accuracy | - of accuracy
- (% rdglC°) | (% rdglyear)
Strain
(Excluding the One- | x1 1x10°strain + (0.08%rdg+1digit) | +0.002 +0.02
gauge method four- |x10  [10x10 ®strain + (0.08%rdg+1digit) | 0.002 +0.02
wire type)
Strain
(One-gauge |, 1x10°strain |+ (0.28%rdg+1digi
i . g+1digit) | +0.002 +0.02
{;;g;"d four-wire |, 1o |10x10%strain |+ (0.28%rdg+1digit) | £0.002 | +0.02
x1 0.001mV + (0.08%rdg+3digit) | +0.0024 +0.02
Voltage VIt |49 0.010mV |+ (0.08%rdg+3digit) | %0.0024 | 0.02
x1 0.0001V + (0.08%rdg+2digit) | +0.002 +0.02
Voltage V1/100 |, 1o 0.0010V |+ (0.08%rdg+2digit) | *0.002 | 0.02
latinum
resistance
temperature - 0.1C* + (0.08%rdg+0.3C°) | +0.0020 +0.05
detector
Pt100 3W

The range is automatically switched. For the resistance measurement 2-wire type, lead

wire resistances are not included.

Lead wire resistance compensation

Lead wire resistance value

Gauge resistance compensation range

One-gauge method four-wire type
12
One-gauge method four-wire type
240Q
One-gauge method four-wire type
3500 1: Thi hod f
. ) *1: The one-gauge method four-
One-gauge method t%%eowwe type wire type uses the optional
. adapter.
One-gauge method tgz%e-wwe type Bridge voltage
Strain One-gauge method three-wire type DC 1V 44 ms (50 Hz)
measurement 350!
Two-gauge method 120 - 1000Q
Four-gauge method 120 - 1000Q
Four-gauge method constant current
350Q
*1: The one-gauge method four-
Four-gauge method 0-2 V ‘;V('jr: ?Qe uses the optional
120 - 1000Q _acapter.
Bridge voltage
DC 1V 44 ms (50 Hz)
Thermocouple Linearization digital calculation
measurement | K4 B, S, R, EN JIS C 1602-1995
Voltage DC 300 mV £ 300 mV Input impedance
measgurement DC 30V +30V Vin 500MQ or more
DC Auto +30V *x1 V1/100  1MQ or more
Platinum
resistance Platinum temperature measurement |Linearization digital calculation
temperature |3-wire type JIS C 1604-1997 Pt100
detector

*1: Only 1CH measurement from the main unit
Measurement range

Comet B

(One-gauge method three-wire type)

120Q About 100 Q or less
2400 About 200 Q or less
350Q About 300 Q or less

Check function

Insulation check

Checks the insulation resistance between the connected sensor and
the test specimen.

Eﬁ:::sktance Checks the resistance between the input terminals A and B.
Variation check | Checks the variation of measurement values.
Coefficient Checks the coefficient calculation results when there are inputs

setting check

equivalent to 100, 1000 and 10000 pV.

Measurement Measurement Initial value :
item Range range storage range | Sampling speed
Strain x1 +30000%10° strain +160000
measurement | x10 +300000x10°° strain %10 strain

V1M

x1 V1
+ 30.000mV
DG voltage *x10 +300.000mV +160.000mV
t
measurement | Vv 1/1:?8000 v vV 11100
x10 1:30'0000 Vi +16.0000 V
Y o 80 ms

T. 250to +400C

K: -210to +1370C° (50 Hz area)
Thermocouple ‘é +§8g }g ::;ggg (60 Hz area)
temperature - S: 10to +1760C° -
measurement R -10to +1760C°

E: -210to +1000C°

N: -200to +1300C°
Platinum
resistance o
temperature : - 200 to +850C -
detector

The measurement range of the four-gauge method 0-2 V mode (supporting our
differential transformer displacement meter, etc.) is as follows.
x1: £15000% 10 strain, x10 : £150000% 10 strain
Thermocouple measurement accuracy

Measurement Accuracy (at 23°C £ 5°C)

Type range Resolution | (External reference | (Internal reference
junction) junction)

- 250to- 200C° 0.1C° +(0.38%rdg+0.6C°) | +(0.38%rdg+3.9C°)
T - 200to- 100C° 0.1C° +(0.15%rdg+0.2C°) | +(0.15%rdg+1.4C°)
- 100 to+ 400C° 0.1C° +(0.10%rdg+0.2C°) | +(0.10%rdg+0.8C°)
- 210to- 160C°| 0.1C° | +(0.19%rdg+0.3C°) | #(0.19%rdg+1.6C°)
K |- 160to  0C°| 0.1C° | (0.12%rdg+0.2C%) | (0.12%rdg+1.0C°)
Oto+ 960C°| 0.1C° | +(0.08%rdg+0.1C°) | +(0.08%rdg+0.5C°)
+ 960 to+ 1370C°|  0.1C° | +(0.10%rdg+0.9C°) | (0.10%rdg+1.4C°)
- 200to- 160C°| 0.1C° | +(0.16%rdg+0.2C°) | #(0.16%rdg+1.2C°)
J |- 160t 0C°|  01C° | #(0.12%rdg+0.1C%) | £(0.12%rdg+0.8C")
Oto+ 700C°| 0.1C° | #(0.08%rdg+0.1C°) | %(0.08%rdg+0.5C°)
+ 700 to+ 1200C°|  0.1C° | +(0.08%rdg+0.6C°) | +(0.08%rdg+0.9C°)
+ 200 to+ 280C°| 0.510 0.4C° | +(0.04%rdg+4.0C°) | +(0.04%rdg+4.0C°)
B |+ 280to+ 800C°| 0.3t00.1C° | +(0.04%rdg+1.2C°) | +(0.04%rdg+1.2C°)
+ 800 to+ 1760C°|  0.1C° | +(0.05%rdg+0.4C°) | +(0.05%rdg+0.4C°)
s |- _10t0+200C°| 0.1C° | £(0.09%rdg+0.6C°) | (0.09%rdg+1.2C")
+ 200to+ 1760C°|  0.1C° | +(0.07%rdg+0.4C°) | #(0.07%rdg+0.7C°)
R - 10to+ 150C° 0.1C° +(0.09%rdg+0.7C°) | +(0.09%rdg+1.2C°)
+ 150 to+ 1760C° 0.1C° +(0.07%rdg+0.4C°) | +(0.07%rdg+0.7C°)
g |- 210to+ 550C°|  0.1C° | #(0.17%rdg+0.2C%) | £(0.17%rdg+1.4C°)
+ 550t0+1000C°|  0.1C° | +(0.09%rdg+0.4C°) | +(0.09%rdg+0.8C°)
- 200 to 0c® 0.1C° +(0.18%rdg+0.4C°) | +(0.18%rdg+1.6C°)
N 0to+ 1090C° 0.1C° +(0.08%rdg+0.2C°) | +(0.08%rdg+0.6C°)
+1090 to + 1300C° 0.1C° +(0.08%rdg+0.9C°) | +(0.08%rdg+1.2C°)

* The accuracy of sensor is not included, and thermocouple B does not use the reference

junction.

Item Insulation resistance Resistance measurement
Range 0-500 MQ 0-30 kQ
+20% rdg
r 0-3kQ + (0.5% rdg + 0.2 Q)
Accuracy When powered by .
batteries 3 k=30 kQ + (0.5% rdg +2 Q)
. 0-3kQ 0.1Q
Resolution 0.1 MQ 3Kto30kQ 10
Sampling speed About 1s About 0.5 s
Remarks Applied voltage 2.5 V 10 pA constant current method

Display / function

Display Display unit LCD with backlight
Resolution 255 x 160 dots
Display content | Measurement data, setting list, Y-T monitor
Time Setting Year, month, day, hour, minute, second
Accuracy Daily error: +1 sec (at 23°C + 5°C)
Interface USB, RS-232C
Function eRt?:celvmg of commands, sending of measurement data,
Measuring Initial, direct or measure can be set for each point. (For temperature
mode measurement, direct only)
Measuring Automatic switching measurement from the first
point Scanning channel*0 to the last channel*4 (Jump possible only
switching when CSW-5B is connected)
method Monitor Repeated measurement of monitor channels
Graphic monitor for time change
g‘tgﬁts‘"e’“e“t Start key switch, interval timer, RS-232C
Program Can be set for each point
setting Coefficient +(0.0001-99999)
Unit 40 types including pe, mV, °C, kN, mm
Decimal point glglpglﬁsy after the decimal point is set arbitrarily with 0 to
Initial value To be written by arbitrarily measurement channel
Sensor mode | The type of sensor to be connected is set.
Simple Coefficient 1.0000
measure Unit Interlocked with sensor mode

Decimal point

Interlocked with sensor mode

Self-diagnosis
function

Version display, battery, variation, burnout

TEDS function | Standard:

IEEE 1451.4, Class 2
Function: Reading of TEDS sensor information

Interval timer |Function Automatic start at the set time interval and time
Interval Hour / minute / second can be set for each step up to 99
hours, 59 minutes, and 59 seconds.
Number of . s
starts Up to 99 times per step or infinite
Number of
steps Programmable up to 5 steps
Real time start | Start time (hour / minute / second) is set for each step
GOTO step Program loop possible to one of the previous steps

Sleep function

The power is turned on 5 sec before the measurement
time and automatically turned OFF after the
measurement is completed.

Sleep function can be set to ON/OFF.
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Data memory |Function Recording / reproduction of measurement data
Recording Measuring mode, channel number, measurement data,
content time data, data number

Data capacity

Up to about 80000 units

Data retention
period

About 20 days (with full charge)
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DATA LOGGER

TC-32K (Handheld)

Card standard  |CF card
Card capacity Up to 2 GB

When no command is received from the key operation / each
interface for 10 minutes, the power is turned OFF automatically.
Auto power OFF function can be set to ON/OFF.

Memory card

Auto power
OFF

General specifications

Vibration tolerance | 29.4 m/s2 (50 Hz 0.6 mmp-p)

Shock resistance |49 m/s?

Splash proofness | IP-54 (with connector cap attached)

Continuous |When using alkaline dry-cell batteries About 10 hrs

use time (When a 350 Q bridge is connected for strain measurement)
Operating

temperature/ |-10 to +50C° 85% RH or less (No condensation)
humidity range

Storage

temperature  |-20 to +60C°

range

Power AA size alkaline dry-cell battery x 4, dedicated AC adapter
supply CR-1867 or external power input DC 9-18 V

Qutside ' 102 (W) x 49 (H) x 223 (D) mm

Mass Approx. 800 g

Standard accessories

AA size alkaline dry-cell battery ..................ccooi, 4
Shoulder belt ... 1
ACCESSOTY DOX .o 1
Instruction Manual............cccooiiiiiiiii 1
Warranty certificate .............ccoviiiiiiii 1

| TC-37K / TC-32K Related Products

| DPU-S245 external printer

The measurement data of the TC-37K /
-32K is printed out. The TP-S245L-1
recording paper (optional) is used.

CR-4511 printer cable
Dsub9P- 10P (small)
Straight 0.5 m
(Dedicated for the TC-37K / -32K)

| RPC-05A remote power controller

CR-152M battery
connection cable

CR-5353

External battery RS-232C cable

By combining with this remote power controller, the sleep function of the
TC-37K / -32K is utilized to enable long-term measurement powered by
an external battery.

| CR-5532 RS-232C cable

This is a D-sub 9P-10P (small) cross 1.5 m cable (dedicated for the
TC-37K / -32K) to be used to connect to a PC.

| CR-6187 USB cable (TC-32K)

miniB-A (with ferrite core) 1.5 m (dedicated for the TC-32K)
This cable is used to connect to a PC.

| CR-6189 USB cable (TC-37K)

Type C-A

External Dimensions

[l

Options

AC Adapter (CR-1869)
AC Adapter [For China] (CR-1869-C)
DC Power Cable (CR-062)

I CR-5810 one-gauge method four-wire type dedicated adapter

With One-gauge method
four-wire type strain gauge
modular plug

(One-touch connection type)

| TEDS compatible sensor

The TC-37K/-32K can use TEDS
compatible sensors. Connect a
transducer, such as a TEDS
compatible load cell or displacement
meter. These transducers have a
built-in IC chip in which individual
parameters of measurement capacity
and rated output are recorded.

IC chip built-in load cell
TCLZ

I CR-1869 AC adapter

This equipment is connected to AC 100 V to supply the power.

| CF card (TC-32K)

Supported card capacity: 128 MB, 512 MB, 1 GB, 2 GB (designated by us)

I SD card (TC-37K)

Supported card capacity: 512 MB, 4 GB, 16 GB (designated by us)



DATA LOGGER

| 1A-33 / 1A-32 two-axis insertion type inclinometer adapter

__IA-33

X-axis 1/0O signal wire

KB-HC insertion
type inclinometer

Y-axis I/O signal wire

External Dimensions

A33 [ || 1A-32

(o)
e 1IR3 S
INCLINO
e TML TOMETER AbAPToR|IR-32

° 0 |56 ISR S|

| csw-5B/CSW-5B-05 switch box

® Measurements of strain, voltage, thermocouple, and
platinum resistance temperature detector are possible.

@ The sensor mode is set with the TC-37K / -32K.

@ Terminals can be screwed or soldered.

® Compact and lightweight

Combination with the
TC-37K / -32K

Specifications
Applicable measuring
instrument

Number of measuring points| 5 points

TC-37K /-32K

Strain measurement

One-gauge method three-wire type: 120, 240, 350 Q
One-gauge method four-wire type: 120, 240, 350 Q
Applicable wiring method, Two-gauge method: 120-1000 Q

Four-gauge method: 120—1000 Q

Four-gauge method constant current: 350 Q

| (Cable round-trip resistance: 200 Q or less)
Four-gauge method 0-2 V: 120-1000 Q
Depends on the data logger combined

x1  +(0.08% rdg + 1 digit) - 0.33% rdg or less
x10 +(0.08% rdg + 2 digit) - 0.33% rdg or less

gauge resistance

Measurement range

Decrease in sensitivity

DC voltage measurement
Measurement range

Equivalent to the TC-37K / -32K
+300mV  +30V

300 mV range 5V
30 V range +35V

Voltage measurement

Allowable input voltage

Thermocouple temperature

TKJ B, S REN
measurement

Measurement range Equivalent to the TC-37K / -32K

The IA-33 is a measurement adapter for a two-axis insertion type
inclinometer that can be easily attached to the NDIS connector part of the
TC-37K /-32K and can be mounted with two screws.

The 1A-32 is a measurement adapter for a stationary two-axis insertion type
inclinometer that connects to the TC-37K / -32K with a dedicated cable.
When the measurement mode of the TC-37K / -32K is set to a two-axis insertion
type inclinometer, the X- and Y-axes can be monitored at the same time.

By using the separately sold IMP-7210 insertion type inclinometer
management software, it is possible to obtain the section displacement
and cumulative displacement at each depth from the accumulated
measurement data to output graphs of comparison chart / distribution
chart and data list.

Specifications

Applicable measuring instrument| TC-37K / -32K

Number of measuring points | 2 points

Measurement accuracy Equivalent to TC-37K / -32K

Supply from TC-37K /-32K, DC 5 V, 100 mA or

Power supply less

Operating temperature /

humidity range -10 to +50C

85% or less (No condensation)

1A-33: 95 (W) x 41 (H) x 50 (D) mm
1A-32: 95 (W) x 42 (H) x 50 (D) mm
(Excluding protrusions)

Outside dimension

Mass Approx. 300 g

CSW-5B

CSW-5B-05

This equipment is a switch box for expanding the number of measuring

points in combination with the TC-37K / -32K handheld data logger. The

number of measuring points is 5, and measurements of strain, DC voltage,

thermocouple and platinum resistance temperature detector are possible.

* The CSW-5B-05 is a connector combination type equipped with NDIS one-
touch connector receptacles on all points.

it P < e datartar " "
P P

Platinum r

Measurement range Equivalent to the TC-37K / -32K
Measurement Method | Three-wire type

Measuring point number | Fixed (CHO - CH4)

Measuring point display | Red LED at each point

Switch Semiconductor relay

Operating temperature /

humidity range -10t0 +50C

85% RH or less (No condensation)

Power supply Supplied by the TC-37K / -32K

CSW-5B: 75 (W) x 35 (H) x 204 (D) mm (Excluding protrusions)

Outside dimension CSW-5B-05: 95 (W) x 35(H) x 204 (D) mm (Excluding protrusions)

Mass CSW-5B: Approx. 500 g CSW-5B-05: Approx. 650 g

Standard accessories

Instruction Manual.............coooiiiiiiii 1
CR-655 connection cable ...........c.cooeviiiiiiiiii, 1
ACCESSONY DOX  ..eviieiiiiii e 1
Warranty certificate .............cooiiiiiii 1
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REMOTE POWER CONTROLLER

RPC-05A (Remote power controller)

This equipment is a power controller that enables battery operation of our
data loggers, digital strainmeters (TDS-150, TC-37K / -32K), and network
handheld measuring instruments (TC-35N) in locations where AC power
is unavailable. It is equipped with a battery charger function and
unmanned measurement over a long period of time can be easily
performed by simply connecting a solar cell. In addition, it is equipped
with a function for turning on/off the power of measuring instruments, and
the power of the measuring instruments can be controlled on the PC side
by connecting it to a PC via an RS-232C interface. Therefore, even when
the sleep interval (automatic measurement function that reduces power
consumption by going into a standby state when not measuring) is set,
the power of the measuring instruments can be turned on to perform data
collection, etc. Furthermore, by using a wireless telephone line system
(such as mobile phone + modem) for the connection part to a PC
(RS-232C interface), various controls (measurement, turning on/off of the
power of measuring instrument, data collection, etc.) can be performed
from a location far away from the measuring instruments.

Moz

PC-05A remote power controller

Data loggers and digital strainmeters supported by RPC-05A
TC-37K/-32K, TC-35N, TDS-150

System Block Diagram

In the case of offline measurement

RPC-05A TC-37K/-32K

| CR-5353 RS-232C cable

] DC7.5V
CR-152M .
battery Charge- ™.
connection  |discharge DC ., [A|v| Solar cell: 12 V system x 1
cable 'y _ “-[a[v| RPC-05A acts as a charge and

12V Alv discharge controller.
Battery

When using a general telephone line

TC-37K /-32K
PC RPC-05A CR-5353
Modem Modem ] RS-232C
I:l RS232C  ,——\ ——\Rs282c cable
——— |Straight |ooooo|:|| El_looooolzll 1 DC

Charge-discharge DC '12V Charge

264

guaranteed value)

ON pulse output

33 ms +10% positive pulse

When ESC + 0 + N is received from RS-232C
IN, the above-mentioned pulse is generated
on the ON pulse output line of RS-232C OUT.

Connection cable

(CR-5353 for the TC-37K / -32K or CR-5351 for the TC-31K/TC-35N) 1

Public line DC3V controller
= v
DC adapter Battery Alv
Solar cell
= Specifications
m 3 o R
Y C(?nnectable instrument to TC-37K / -32K, TC-35N, TDS-150 Control signal RS-232C
7] this software Baud rate 1200, 2400, 4800, 9600 dps
= 12V BATT. IN Bit length 8-bit
5 Battery input voltage DC 10to 18 V Parity None
«Q Charging voltage 13.65V +1% Self-consumption current |5 mAor less
= Charging current limit Operating temperature / |0 to +50C°  85% RH or less (No
a value About 350 mA humidity range condensation)
g CHARGE IN Outside dimension 80 (W) x 35 (H) x 169 (D) mm
3 Input voltage 18 V max Mass Approx. 320 g
o) Power output for
s measuring instrument Standard accessories
i Output voltage DC75V+1V Instruction Manual
Output current (Minimum 350 mA Battery connection cable (CR-152M)............cocoviiiiiiiiiinennnn.

Battery connection fitting: for + leg, for-leg.............cc...c..o...

Warranty certificate




TML-NET

NETWORK MEASURING SYSTEM

@ Easy connection and branching

@ Easy installation due to compact and lightweight module
part

® No decrease in sensitivity due to cable extension

@ Highly resistant to noise due to digital processing near a
sensor

@ No influence due to decrease in insulation resistance

@ Total extension distance of network module: 2 km or less
(When using ND-100, NIF-100, TC-35N)

@ Total extension distance between a data logger and
ND-100: 2 km or less

@ Can also be used in combination with a switch box. Each
measuring instrument is insulated from the others.

@ Conventional type and low power consumption type can
be mixed.

TML-NET (Network part) Specifications

Communication part specifications (2-wire type)

Transmission method | Two-wire type, bidirectional serial transfer

Number of connection | Max. 100 points per system, max. 1000 points
points can be connected

Standard cable used Dedicated 2-core shielded cable (2-1.25L1)

Total extension 2 km or less per system (Refer to the figure
distance below.)

Measurement time 200 ms/point (including transfer time)
Loop connection Possible
Terminator Not required

Network module Two-wire type Extension distance:
NSW-011C, NSW-014C, NSW-01 VC,
NSW-01TC, NSW-01CC

Number of
connection ,100 ‘
points points

0 200 400 600 800 1000 1200 1400 1600 1800 2000

Extension distance [m]

Network module Two-wire type Extension distance:
NSW-024C (2CH type)

Number of
connection ,200 ‘
points points

0 200 400 600 800 1000 1200 1400 1600 1800 2000

Extension distance [m]

Dedicated shielded cable used, 2-wire type: 1

The TML-NET is our unique network that enables measurement control
and data transfer via a two-wire type network line and supplies the power.
It is also our unique network in which commands and data are transferred
on the network along with a clock to enable two-way communication. The
network module configures a measurement circuit near a strain gauge,
DC voltage signal, and T-type thermocouple, and digitizes the
measurement data. The digitized data is transferred to a data logger by a
network driver connected to the network. (The network interface allows
direct connection to a PC.) This is a low-power consumption network
module that consumes 1/10 the power of the conventional type and allows
for more connections and longer extension distance than the conventional
network module. The data is transferred via digitized signals, allowing for
stable measurements over a long period of time without influences by
decreased sensitivity and cable insulation degradation due to cable
extension. In addition, there is an advantage that, with simple wiring,
correlations between strain, strain gauge type transducer, voltage,
temperature, etc. can be measured, processed, and recorded in a lump
sum for the required number of channels.

Network module Two-wire type Extension distance:
Conventional type module

Number of
connection
points

0 200 400 600 800 1000 1200 1400 1600 1800 2000

Extension distance [m]
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NETWORK MEASURING SYSTEM

ND-100 (Network driver)

Q ML NETWORK DRIVER D). 100

TOMETER

ND-100 network driver

This equipment is a driver interface that drives each module from
the system of the switch box extension cable of the TDS series
measuring instrument.

System Block Diagram

Four-gauge method strain
One-gauge method gauge type transducef

| NSW11C

[mEmE] network module

Voltage Thermocouple

NSW-014C NSW-01vVC
[TTOINSW-024C [T network module [©53
Network module
[mmmn| [mms]

Network module built-in
transducer

J

EEED

Two-core cable

ND-100
network driver

Specifications

$ahl,

Number of units

Up to 100 units * 1

Extension distance

2 km*1

Connectable data logger

TDS-540

TML-NET connection

Terminal block: PRC03-23A10-3AF connector for dedicated two-core
shielded cable connection

Function

Conversion of three-wire signals to two-wire signals
Power supply to network modules

Power supply

Supplied by data logger
* Booster power supplies are required when extending multiple systems.

AC power Rated voltage: AC 100 to 240 V, 50/60 Hz
Booster | gypply Maximum power consumption: 80 VA max
Power .
supply DC power Rated voltage: DC 9to 18 V

supply Maximum power consumption 2.0 A max
Operating

temperature /
humidity range

0 to +50C° 85% RH or less (No condensation)

Outside dimension

150 (W) x 45 (H) x 100 (D) mm(Excluding protrusions)

Mass

Approx. 500 g

*1. When using a low-power consumption type network module
Standard accessories

Instruction Manual.............ccooooiiiiiiii 1
Warranty certificate ... A
AC power cable (CR-03) .........coccvviiiiiiiiiii, 1
Connection cable 1.5 m (CR-65) ........ccoccieiviiiiiiiiiiennn, 1

Options

AC Adapter (CR-1869)
AC Adapter [For China] (CR-1869-C)

DC Power Cable

(CR-062)

NSW-01TC
network module

Network module

ND-100
network driver

10| (O] ||
When driven by ND-100

Multiple units of ND can be connected from a data logger.
ND-100 can be allocated at any position on a conventional
7-core cable for switch box extension.

Data logger

TDS-540

[

NIF-100 Network INTERFACE

NIF-100 network interface

Driver interface for directly driving each module from a PC

System Block Diagram

Four-gauge method strain

One- gauge method gage type tansducer ~~ VOltage

Thermocouple

0
g
@

NSW-01VC NSW-01TC

CTTO|network modulefSS network module
mEm)

| NSW-011C NSW-014C

T network module T3] NSW-024C
Network module

i

Specifications

Number of When using a low-power consumption network module 100 units
connectable units| When using a conventional network module 80 units
Extension When using a low-power consumption network module 2 km
distance When using a conventional network module 1.8 km (with a limit on the number of units used)
Interface RS-232C compliant, baud rate: 300, 600, 1200, 2400, 9600, 19200 bps
TML-NET tion| Terminal block

REisn Scanning measurement, monitor measurement, module check, ID check,

channel setting of network module, power supply to network module

Power supply

AC power supply
Rated voltage: AC 100 to 240 V, 50/60 Hz
Allowable voltage: AC 85 to 250 V, 50/60 Hz
Maximum power consumption: 90 VA max

Operating temperature

L 0 to +50C° 85% RH or less (No condensation)
I humidity range
Outside dimension | 235 (W) x50 (H) x160 (D) mm (Excluding protrusions)
Mass Approx. 1.2 kg

Standard access

ories

Instruction Manu

AC power cable (CR-03) ..

RS-232C cable (

Warranty certificate

Al 1

CR-5321)

Two-core cable

|Network module built-in transducer

NIF-100

HeORK Tt

)

NIF-100 network interface

When directly driven by the NIF-100 from a PC

Visual LOG static measurement software TDS-7130v2



TC-35N (Handneld)

NETWORK MEASURING SYSTEM

TC-35N network
handheld measuring
instrument

The TC-35N network handheld measuring instrument receives
and processes digitized strain data from a network module. It is
small and lightweight, has a splashproof structure, and operates
on AA size alkaline batteries. Therefore, it can be used for
on-site checks and measurements as a small-scale measuring
system. In addition, long-term automatic measurement is
possible using the sleep interval. Measured data can be
transferred to a PC via the RS-232C interface or recorded in
data memory or on a CF card.

| Related Products

CR-183B AC adapter
This equipment is connected to AC 100 V to supply the power.
RS-232C cable CR-553B (25P), CR-5531 (9P)
This cable is used to connect to a PC.
DPU-S245 external printer
The measurement data of the TC-35N is printed.
CR-4512 printer cable
This is a dedicated cable for connecting to the TC-35N printer.
RPC-05A remote power controller
This enables long-term measurements powered by an external
battery.

System Block Diagram

Four-gauge method strain
gauge type transducer

NSW-014C

NSW-024C
Network module

One-gauge method Voltage

s

NSW-011C

network module network module

HH
I
I

Specifications

Number of
connectable units|

When using a low-power consumption network module
50 units When internal AA size batteries or AC adapter is used
100 units When external DC input 24 V is supplied

When using a conventional network module
5 units When internal AA size batteries or AC adapter is used
100 units When external DC input 24 V is supplied (200 m or less)

When using a low-power consumption network module
50 mor less When internal AA size batteries or AC adapter is used

Extension 2 kmor less When external DC input 24 V is supplied
distance When using a conventional network module
50 mor less When internal AA size batteries or AC adapter is used
2 km or less When external DC input 24 V is supplied (15 units or less)
Cable used Dedicated two-core shielded cable
annlicable Equivalent to a network module
transducer

Measurement range,
resolution, accuracy

Equivalent to a network module

Data acquisition
speed

About 0.2 s/CH

External DC input

DC 12 to 28 V, 1 Amax. External input of DC power supplied to TML-NET

Data memory

About 23000 data (at the time of 1 ch measurement)

Memory card

CF card (PC card adapter required) 128 MB

Number of transducer|
setting points

1000 points
Setting record contents: Coefficient, unit, decimal point, initial value

Function

Scanning measurement, monitor measurement, module check function,
ID check function, channel setting function of network module

Interval timer

Function : Automatic start at the set time interval and time

Time : Year, month, day, hour, minute, second

Time accuracy : Daily error: +2 sec (at 25°C + 5°C)

Interval : Hour / minute / second can be set for each step up to 99
hours, 59 minutes, and 59 seconds.

Number of starts : Up to 99 times per step or infinite

function Number of steps : Programmable up to 10 steps

Real time start  : Start time (hour / minute / second) can be set for each step.

GOTO step : Program loop possible to one of the previous steps.

Sleep function  : The power is turned on 10 sec before the measurement
time and turned OFF after the measurement is
completed. (Sleep can be set to ON/OFF.)

:::;i;::lwer i The power is turned OFF about 10 min after the last key operation.
. RS-232C Function: Receiving of control, measurement data, etc.

Interface function | g4 rate: 4800, 9600, 19200, 38400 bps

Display 128 x 64 dot LCD with backlight

Vibration tolerance

30 m/s> Shock resistance: 50 m/s’

Splash proofness

IP-54 (with connector cap attached)

Opera-tlpg I -10 to +50C° 85% RH or less (No condensation)

[ humidity range

Power supply AA size alkaline dry-cell battery (LR-6) x 4 or AC adapter (CR-183B, optional)
Outside

dimension 102 (W) x 55 (H) x 223 (D) mm

Mass Approx. 850 g

Standard accessories

Instruction Manual.................. 1
Shoulder belt .............coooiiii 1
AA size alkaline dry-cell battery ..............cooooiiiiiiiin, 4
ACCESSOrY DOX ...ovviiiiiiiiiiiiiiicci e 1
Warranty certificate .............ccooiiiiiii 1
Options
AC Adapter (CR-185B)
AC Adapter [For China] (CR-185B-C)

Thermocouple

NSW-01 vVC NSW-01TC

network module

External DC input: DC 12-28 V

Two-core cable External battery

Network module built-in
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NETWORK MEASURING SYSTEM

MD'1 1 1 (monitoring system controller)

Disaster prevention systems
can be constructed by alarm
output with contact output.

5230

MONITORiNg SYSTEM

CONTROLLgR MD-] 1 1

canp

® Automatic measurement with sleep interval, battery
powered

@ Distributed measuring system

@ Easily expansion of the number of measuring points using
TML-NET

® Recording of measurement data using an SD card

@ Counting and recording the pulses of rain gauge pulses
with contact input

@ Alarm transmission with contact output

@®Easy installation on DIN rails due to compact and
lightweight design MD-111 monitoring system controller

@ By connecting to a data mail converter, data management
from a remote location is easy.

TP 82870

This monitoring system is a disaster prevention system that utilizes the
TML-NET network measuring system. It consists of a controller, network
modules, and TML-NET compatible transducers. The controller controls
the network modules and TML-NET compatible transducers at a specified
measurement interval and records the measurement data on an SD card.
Its shape is suitable for stationary application, and it is equipped with
interfaces for contact input/output and data mail converter and allows the
building of a relatively small-scale disaster prevention system at low cost.

System Block Diagram

PC
RS-232C SD card
-' Data mail
N———{ converter
Internet MD-114
One-gauge method Four-gauge method strain Voltage Thermocouple

gauge type transducer

NSW-011C NSW-014C
network module |- NSW-024C
Network module

NSW-01VC
network module

NSW-01TC

nmns network module

0
-
@

-

E_

Alarm output
Revolving
light

A

Two-core cable
Network module built- Input

in transducer — i
T‘ Pulse count Rain gauge
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NETWORK MEASURING SYSTEM

Specifications

TML-NET drive unit

Target model

NSW series

Number of
connectable units

When using a low-power consumption network module
100 units

When using a conventional network module
Up to 20 units (Connection distance: 150 m or less)

Total extension
distance

When using a low-power consumption network module
1 km or less

When using a conventional network module
1 km or less (up to 10 units)

Connection cable

Dedicated two-core shielded cable

Function

Number of
measuring points

100 points

Function

Interval measurement, monitor

Setting

First channel, last channel

Measuring mode

Simple measure mode

TML-NET setting
function

Channel number setting of network module
(Only when 1 unit is connected)

Interval timer

Function

Measurement at the set time interval

Time interval

1,2,5,10, 15, 20, 30 min.
1,2,3,4,6,12,24 hrs
(Measurement start time can be specified)

Sleep function

When the sleep function is enabled, the power is
automatically turned on/OFF during interval
measurement.

Battery power supply

Rated power

supply voltage DC4.2t06.8V
About 3 months
Conditions
Battery : D size alkaline
Battery life dry-cell battery x 4

Atmospheric temperature :23°C£5°C
Measurement : 1-hour interval
Number of connectable units : 10 units
Sleep current: 1 mA max
Operating current 300 mA max (when driving 1 unit)
360 mA max (When driving 10 units)
900 mA max (When driving 100 units)

Consumption
current

External DC power supply
Rated power supply voltage | DC 9 to 18 V
Consumption Sleep current

1 mA max

current Operating current 500 mA max (when driving 100 unit)
Interface

RS-232C compliant
RS-232C Baud rate: 9600, 19200, 38400 bps

For various settings, measurement, data collection

Environment

Operating
temperature /
humidity range
Outside dimension| 95 (W) x 30 (H) x 100 (D) mm (Excluding protrusions)
Mass Approx. 200 g

-10 to +50C° 85% RH or less (No condensation)

Standard accessories

Clock

Function Year, month, day, hour, minute, second
Accuracy Daily error: + 3 sec (at 23°C £ 5°C)
Retention About 1 hr (with full charge)

Display / operation

Instruction Manual............ccoooviiiiiiiiii e 1
SD card (512 MB) ...
Warranty certificate

Options

AC Adapter (CR-1869)
AC Adapter [For China] (CR-1869-C)
DC Power Cable (CR-062)

Display unit Seven-segment LCD
Operation key Operated by the key switch
Memory
Recording of measurement data, recording of
Function setting file
Readout
Applicable card SD card (Designated by us)
Sﬁ;s"izg? If‘:)rmat FAT18
Recording format | CSV format
Card capacity 512 MB

Contact input

Number of
contacts

1

Input signal

Non-voltage contact, open collector signal

Response pulse
width

0.01 s or more

et ment 0 to 31,999 count
range
Accuracy +1 digit or less

Recording content

Records a pulse integration value at each
recording interval

Measurement data

Integrated count

Contact output

Number of
contacts

1

Contact

Semiconductor relay

Contact capacity

AC 140 V / DC 200 V max
Rated current: 0.5 A max. Inrush current: 1.5 A
max

Output format

a-contact

Comparison format

Relative value, upper / lower limits

External Dimensions
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NETWORK MEASURING SYSTEM

NSW Series (Network Modules)

NSW-011C and NSW-014C common specifications
(low-power consumption type)
Number of measuring

points 1 point
Measurement time 200 ms/point (including transfer time)
Program setting Channel number: 000-999
Power supply voltage |[DC 10to 28 V
During standby 1 mA max

et el s During measurement 36 mA max

Operating
temperature / -20 to +60C° 85% RH or less (No condensation)
humidity range
Outside dimension 50 (W) x 20 (H) x 100 (D) mm

Mass Approx. 250 g
Standard accessories
Instruction Manual.............ooooiiiiiiiii 1
Warranty certificate ..o 1
NSW-011C one-gauge method dedicated strain module 2-ch network module NSW-024C

One-gauge method dedicated module

Measuring mode One-gauge method three-wire type
Applicable gauge 120 (/350 Q (fixed at the time of shipment)
Bridge excitation DC 1V 60 ms (50 Hz) Number of 2 boint
Measurement range |+ 30000 x 10° strain measuring points points
Resolution 1 x 10° strain Measurement time |200 ms/point (including transfer time)
+(0.05% rdg + 2 digits) (23C° + 5C°) h | CINPUT X
Accuracy * Decrease in sensitivity due to lead wire is not Program setting Channel number: INPBT? I()l\?gl?'?% +1
included. "
. Measuring mode Four-gauge method
Temperature coefficient| 0.005% rdg/°C .
X Applicable gauge 120-1000 Q
Aging change  |0.05% rdg/year resistance
Check function Over check, sensitivity check, open check Bridge excitation DC 1V 60 ms (50 Hz)
Measurement range |+ 30000 x 10 strain
Resolution 1 x 10° strain
NSW-014C four-gauge method dedicated strain module +(0.05% rdg + 2 digits) (23C° + 5C°)
Accuracy * Decrease in sensitivity due to lead wire is not
included.
Temperature o o
coefficient 0.002% rdg/"C
Aging change |0.05% rdg/year
Check function Over check, sensitivity check, open check
= Power supply
) voltage DC 10to 28V
g Consumption During standby 1 mA max
- current During measurement 36 mA max
=h Operating
3 = temperature / -20 to +60C° 85% RH or less (No condensation)
(o] . T humidity range
Four-gauge method dedicated module
5 Str ing 9 ¢ transd rs. etc. ar nnected Outside dimension |95 (W) x 20 (H) x 100 (D) mm
Frd ain gauge type transducers, etc. are connected. Mass Approx. 300 g
-,
':'I Measuring mode Four-gauge method
3 Applicable gauge resistance | 120—1000 Q Standard accessories
Brid itati DC 1V 60 50 H
(1] ridge excitation mi( - 2) Instruction Manual..................coo 1
=] Measurement range + 30000 x 10™ strain L
—~ : 5 - Warranty certificate ... 1
7] Resolution 1 x 10" strain
+ (0.05% rdg + 2 digits) (23C°+5C°)
Accuracy * Decrease in sensitivity due to lead wire is
not included.
Temperature coefficient|0.002% rdg/°C
Aging change 0.05% rdgl/year
Check function Over check, sensitivity check, open check
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NETWORK MEASURING SYSTEM

NSW-01 VC voltage module

DC voltage measurement module

Measuring mode | DC voltage
Input terminal Mearsaur:'g?ent Resolution | Input resistance
V1 +2.5000 V 0.1 mvVv
V2 £25.000 V 1 mv About 2 MQ

Accuracy

+(0.08% rdg + 3 digits)

Zero stability

+ 0.1 mV/°C (V1 mode)
+1 mV/°C (V2 mode)

Sensitivity stability | 0.01% rdg/C°

Aging change

0.1% rdgl/year

Check function

Over check, sensitivity check

NSW-01TC thermocouple module

T-type thermocouple temperature measurement module

Applicable
thermocouple

T IS C 1602-2015]

Reference junction

Internal temperature compensation method

Linearization

Digital calculation

Measurement range

-100 to +200°C

Resolution

0.1°C

Accuracy (at 23°C * 5°C)

External reference junction:
Internal reference junction

{0.11% rdg + 0.2°C)

+
+(0.11%rdg + 0.9°C)

Temperature coefficient
of accuracy

0.01%rdg/°C

Aging change of
accuracy

0.1% rdgl/year

Zero-point temperature
coefficient

0.03c°/C®

Check function

Sensitivity check

NSW-01CC counter

module

This equipment is a module that counts rainfall, flow rate, quantity,
number of passing vehicles, number of machine operations, etc. using
non-voltage contact or open collector input.

The built-in backup batteries allow continuous counting even when the

power is not supplied.

Number of measuring
points

1 point

Measurement time

200 ms/point (including transfer time)

Program setting

Channel number: 000-999

Power supply voltage

DC10to 28V

During standby 12mA MAX.

Consumption current

During measurement | 12mA MAX.

Maximum number of
connectable units

Up to 10 units of NSW-01CC can be connected
out of 100 units with an extension of 2 km.

Input signal

Non-voltage contact/open collector signal,
rectangular wave

Input waveform

Counted by the edge at the time of close

Input pulse width

0.01 s or more

Input contact current

About 120 pA

Count direction

Up count

Measurement data

Integrated count

Measurement range

0 to 31,999 count

Resolution +1 count
Measurement :

+
accuracy +1 digit or less

Overflow processing

0 reset

Check function

Sensitivity check (10000 fixed value return)

Reset function

Full count/external reset

Backup power supply

AA size alkaline dry-cell battery x 3 About 3
months

Operating temperature
[ humidity range

-20 to +60°C 85% RH or less (No condensation)

Outside dimension

95 (W) x 35 (H) x 100 (D) mm (Excluding protrusions)

Mass

About 250 g (Excluding 3 AA size alkaline dry-cell batteries: 70 g)

Standard accessories

Instruction Manual 1
Warranty certificate

AA size alkaline dry-cell battery 4

* Connect H of the TML-NET connection terminal to H
(hot side) of the network driver and connect L to L
(cold side) of the network driver. When connected in
reverse, the module will not operate.

* Up to 10 units of NSW-01CC can be connected out of
100 units with an extension distance of 2000 m.
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NETWORK MEASURING SYSTEM

TML-NET Compatible Transducers

@ Built-in digital conversion module for the TML-NET
A low power consumption type network module is adopted to
support multipoint / wide-range measurements. The ND-100
network driver is required separately to connect to a data "
logger. Refer to page 266 for details on ND-100. In addition, - | 2% 2. &\ NKLG-AB
contact us for compatible data loggers and measuring =~
instruments.

IM-AU/BA NKLG-BB

@ No influence of reduced sensitivity or insulation
Since data is transferred using digital signals, there is no
influence of reduced sensitivity or insulation due to cable
extension.

@ Easy wire connection
Data can be transferred simply by using a two-wire cable
instead of the conventional seven-core cable. In addition,
temperature measurements using conventional strain gauge
type transducers, thermocouples and platinum resistance
temperature detectors can be used together via a switch box.

@ Equipped with insulation check function
A measurement function for insulation resistance values is
available as an indicator of the soundness in the state of

transducer installation. In addition, contact us for compatible This equipment is a strain gauge-type-based transducer with a built-in
data loggers and measuring instruments digital conversion module designed for network measurement. Data can

be transferred by connecting to a network driver or a measuring
instrument that supports the TML-NET. Using a two-wire type cable, it is
possible to easily add TML-NET compatible transducers or a network
module to build a measuring system. In addition, conventional strain
gauges, transducers, thermocouples, and platinum resistance
temperature detectors can also be used by incorporating them into the
network system using a switch box.
Supported transducers  Multistage inclinometer NKB-LF/-MF, IM-AU/BA
Settlement gauge NKLA-B
Extensometer NKLG-AB/-BB (with
built-in arrester)

System Block Diagram
@ TML-NET digital network system examples

TML-NET compatible TML-NET compatible
multistage inclinometer  settlement gauge

Seven-core ~
IM / NKB NKLA Two-core cable TDS-540 data logger

cable

ND-100 network
driver

i Com

Strain gauge

Strain gauge type fransducer
Load cell displacement meter, efc.

Seven-core cable

TML-NET TML-NET compatible

compatible transducers can be added by
extensometer NKLG connecting them each other
with a two-wire type cable. DC voltage

o

</

Thermocouple | ga\w 50D switch box
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NETWORK MEASURING SYSTEM

NNZ-2A (Lightning arrester for the TML-NET)

Prevents breakdown of measuring
system due to induced lightning.

® When waiting for measurement, the relay is disconnected
automatically to prevent induced current.

@ Power supply from the network line

@ The voltage of network line and the current of network modules are
monitored to immediately shut off them in the event of an abnormality.

Specifications

Surge withstand 100 A (8/20 ps impulse)
Number of usable NNZ-2A: 10 units
units Low-power consumption network module: 100 units NNZ-2A Lightning arrester
Rated power supply DC 18to 24 V for the TML-NET
voltage
Dedicated two-core shielded cable
Total extension distance: 2 km or less (When power supply voltage This equipment protects the TML-NET network measuring system from
Standard cable used of DC 24 Vis used) induced lightning. In areas prone to lightning, when cables for measuring
1km or less (When power supply voltage instruments, network modules etc. are subjected to induced lightning, the

of DC 18 V is used)
Voltage drop on network line
Display function Overcurrent of the network module (overcurrent causes
the network module to be isolated)

induced current can cause failures in the network drivers and network

modules connected to the network line. When this equipment is

connected to both ends of the network line to be extended and when this
- i t is on standby for measurement, the network line is

Operating temperature o . e.qumen N N !

/ humidity range -20 to +60C 85% RH or less (No condensation) disconnected automatically to prevent induced current when the network

Outside dimension |50 (W) x 28 (H) x 100 (D) mm (Excluding protrusions) line is struck by inductive lightning to protect the network driver and
network module.

Mass Approx. 120 g

System Block Diagram

NNzZ-2A

Data logger + Network driver Network module

TDS-540*

soounaum [
o e

[[dddicio]

0
[Eeees] [Eeeee] [Eesse]
D Extendable . . .
T~
_) iy N
*ASW/SSW unit (factory option)
(B [SEesE] B

Data logger

NNZ-2A

.
1000
339
© 000/
-| s o0

Network module

[Blo

[ddda]

[[ddda]

soommanni [«
o usmm

[edddd] [ddoad] [clciddd]

° ° °

Extendable
Data logger + TML-NET drive board =

TDS-150-06 — = —

Switch box TML-NET
0 drive board NNZ-2A

(Factory option)

Network module

[l
[ldddad]

0 400¥4HIGNNHL
o

[[lokck] [dddaa] [l [dddda]

Monitoring system controller

MD-111 As short as possible

mmmmmm T [[oloidck]

[12252.21| R =522 | R |12 228.2]|

(7]
-t
c
Q
£
=)
[
=1
(2]
=
(o}
c
=
=)
(2]
(1]
(V]
=

External power
supply

DC24V

*TDS-150 and MD-111 use AC power adapters. 273



OVERVIEW

Dynamic Strainmeters

We offer a wide range of dynamic strainmeters, from basic types for 1
point to multifunction types capable of various digital processing. Please
select the model based on the scale of measurement, measurement
frequency, data processing method, etc.

Model List

Digital type
Number of| .
N Bridge Response :
Model name m(:)a‘)sig{;ng excitation frequency Output Records data Interface Other functions Page
Up to 20 units
ea?aég Je(ggnﬂnz synchronized (1000 ch)
DS-50A 50 2V DC - PC storage Direct LAN Built-in bridge box 276
on the number of .
’ Voltage measurement unit
connected units !
Thermocouple unit
: 0.5, 2 Vrms 10V . Data processing
DRA-162B 16 5 kHz DC to 2.5 kHz (5 kQ load) PC storage Direct LAN TEDS compatible 279
DC-204R - Up to 8 units
4 0.5,2VvDC DC to 10 kHz Y CF card USB synchronized 283
g t Up to 32 ch
DC-204Ra (5 kQ load) (Up )
. PC control
DC-004P 4 0.5,2VvDC DC to 2 kHz - PC storage Direct USB TEDS compatible 288
AA size dry-cell battery
L R R powered
DH-14A 4 0.5,2V DC DC to 1 kHz CF card Handheld use 291
TEDS compatible
Various sensor input units
such as strain,
LAN temperature, voltage, and
TMR-300 g-g0 |DePendeonthel pe i 1okHz | 10V £V 1 sp carg uUsB pulse can be combined, | 307
Wireless LAN and the units can be
arranged in a distributed
manner.
Analog type
Number of| :
: Bridge Response :
Model name m(;aosig{lsng excitation frequency Output Other functions Page
0.5, 2 Vrms +10V Digital monitor Level meter Digital sensitivity setting
DA-17A ! 5kHz DC to 2.5kHz +20mA PC control (when stored in the dedicated case) 294
0.5, 2 Vrms +10V Digital monitor Level meter
DA-18A 1 ; DC to 2.5kH
5kHz ° z 10V Digital sensitivity setting TEDS compatible 295
§ 05 2V £10V High response frequency of 10 kHz Digital monitor Level meter
Q DA-37A 1 22 VMMS | B to 10kHz * Digital sensitivity setting PC control (when stored in the 296
» 20 kHz +50mA ,
dedicated case)
c
=5
= ) - .
«Q gy 0.5, 2 Vrms +10V High response frequency of 10 kHz Digital monitor Level meter
- b 1 20 kHz DC to 10kHz +10V Digital sensitivity setting TEDS compatible 297
=
(72]
q‘ 05,1, 2,
c 510V +10V Broadband response frequency 200 kHz
DC-96A 1 DC to 200kH
3 DC ° z +50mA Digital sensitivity setting 298
(1)
=
al- 05,1, 2,
510V +10V Broadband response frequency 500 kHz
DC-97A 1 ’ D kH
c-9 DC C1o500kHz | .50mA | Digital sensitivity setting 298
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OVERVIEW ‘

Major Functions

eNumber of measuring points *Records data

This function not only outputs measurement data as an analog signal
but also digitizes and records it. This makes it possible to capture
dynamic phenomena without using an analog recorder. The DC-204R,

The number of points (channels) that can be measured with 1
measuring instrument is indicated.

Although DA-17A/-18A/-37A/-38A and DC-96A/-97A are dgsigned for DH-14A, and TMR-300 series record data on a memory card and
onelchannel use \{vhen use.d alonez they can be configured for transfer it to a PC after measurement is completed. The DRA-162B,
multichannel use by incorporating them into a case or rack. DS-50A, DC-004P, and TMR-300 series record data on a PC in real

time. Data analysis can be easily performed on a PC.
eBridge excitation and response frequency range v yp

There are two types: the carrier type which uses AC as the bridge einterface

excitation and the DC type that uses DC. This is an interface for communicating with a PC.

The carrier type is characterized by a high signal-to-noise ratio and The TMR-311, DRA-162B, DS-50A, DC-004P, and DC-204 are set and
excellent stability and is the most widely used method for dynamic operated from a PC via the built-in interface. In addition, it is also
strainmeters. The response frequency is up to about half the carrier possible to transfer the setting status to a PC.

frequency and there are two types: 2.5 kHz type and 10 kHz type.
. . . eAutomatic balancing
The DC type is characterized by a high response frequency and has

excellent linearity as well. DC-96A provides a response frequency of
200 kHz and DC-97A provides a response frequency of 500 kHz.

Dynamic strainmeters require balancing of the bridge resistance
(resistance balancing). In addition, carrier type dynamic strainmeters
also require balancing of the capacity (capacity balancing). Both
The voltage of bridge excitation can be switched between two to five measuring instruments are equipped with a function to perform these
levels depending on the model. The magnitude of the output relative to balancing operations automatically.

the input strain, in other words, the sensitivity, is proportional to the
bridge excitation, so it is advantageous to increase the bridge voltage in
that respect. However, the current flowing through the strain gauge will
be larger and the influence of the resulting heat generation will also be
greater. Therefore, 2 V shall be the standard for normal measurements,
and a lower voltage of 0.5 V shall be chosen when measuring materials
with poor heat dissipation, such as plastic, or when measuring strain
gauges with very small gauge lengths. For DC-96A/-97A, 5 V or 10 V
can be set to obtain higher sensitivity.

Resistance balancing is a method in which the input during balancing
operation is digitized and recorded, then converted back to an analog
quantity again and subtracted from subsequent inputs. Since the
balancing operation can be performed almost instantly, and
simultaneous operations of multiple points are also possible, this is
particularly useful when there are many measuring points. Capacity
balancing is performed to cancel the output generated by imbalance in
the capacitance of the lead wires connecting a strain gauge etc. to a
measuring instrument. It detects the output due to capacity imbalance
contained in the strain input and feeds it back to the input to balance it.

Frequency characteristics of dynamic strainmeters This operation is performed automatically throughout the measurement,
(at low-pass filter PASS) not only eliminating the need for balance adjustment operation but also
+10 enabling extremely stable measurements without influence of capacity
change during the measurement.
g 0 <~ eLow-pass filter
5 3 DA-17A] DA-37A This filter is effective in removing high frequency components
% DA-18A| DA-38A DC-96A \ unnecessary for the measurement, such as electrical noise and
€ DC-97A mechanical micro vibrations, and is available on all models of dynamic
strainmeters. The cutoff frequency can be selected from four to eight
levels.
20 1 10 100 1000
Frequency (kHz) eHigh-pass filter
This filter removes frequency components lower than the cutoff
frequency from the measurement signal. It is used in dynamic
eConstant current bridge excitation method strainmeters to remove slow unnecessary components such as thermal
Most dynamic strainmeters use the constant voltage method in which output and drift of strain gauges. It is possible to set this filter to ON/
the bridge excitation voltage is kept constant, but DC-96A/-97A can be OFF for each channel.

used by switching between the constant voltage method and the

constant current method. eReading of TEDS sensor

The TEDS (Transducer Electronic Data Sheet) has a sensor information
stored on an IC chip inside the sensor. This function allows a TEDS
compatible measuring instrument to automatically recognize a sensor
by reading the parameters from this information.

The constant current method keeps the current of the bridge excitation
constant and has an advantage that there is almost no apparent
decrease in sensitivity due to the resistance of the cable connecting the
bridge circuit (bridge box, transducer, etc.) and the measuring
instrument. However, with the constant current method, the bridge
resistance value that can be connected is limited. Compatible measuring instruments

DRA-162B, DC-004P, DH-14A, DA-18A, DA-38A, MM-014L

eOutput

There are various types of recorders, including data recorders, which
record the output signals of dynamic strainmeters.

Analog type dynamic strainmeters have two voltage output terminals
and two recorders can be connected at the same time.
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DIGITAL DYNAMIC STRAINMETERS

DS-50A (Multichannel)

® Synchronized measurement of up to 20 units (1000
channels) is possible.

@® Maximum sampling rate of 1 kHz

@ Equipped with bridge box

@ Strain, voltage and thermocouple units can be mixed

® Measurement software (DS-750) included as standard

Side control panel

POWER switch
IP RESET switch GND
terminal

SYNCHRO

OUT connector
SYNCHRO IN LAN AC power
connector connector connector

System Block Diagram

s 3939033999
€ 3292223337
3338333338

333333337
8333339933 |

DS-50A multichannel digital
dynamic strainmeter

The DS-50A is a multichannel digital dynamic strainmeter for online
measurement with a PC. Each unit can measure 50 points and, by
connecting up to 20 units with cables, it is possible to perform
simultaneous sampling measurements of up to 1000 points. With a
maximum sampling rate of 1 kHz, it supports measurement of
phenomena of around 100 Hz. In addition, the devices can be
separated by up to 100 m with connecting cables, and it is possible
to measure multipoint dynamic strain distributed over a wide area,
which was difficult with conventional dynamic strainmeters.

Input sensor

Strain gauge

¥

Strain gauge type transducer

Load cell, pressure meter,
etc.

o

DC voltage

S

Thermocouple

@

PC

4.....

DS-750 measurement

software (standard

accessory) or real-time
data recording software

10000 Visual LOG RD-7640
HUB (sold separately)

Up to 20 units can be connected
(The fastest sampling speed varies depending

| on the number of connected units.)

1 swnw |
&

] Voltage unit

Thermocouple unit




DIGITAL DYNAMIC STRAINMETERS

Specifications

DS-50A (Main unit)

Number of
measuring points

Up to 50 points

Strain, voltage and thermocouple units can be
mixed.

1 unit: 10 points

Synchronization

Up to 20 units (1000 points)

Sampling 1-10000 ms*1
Interface LAN (100BASE-TX)
Operating 0C° to +50C° 5% RH or less (No

temperature /
humidity range

condensation)

AC power supply

Rated voltage: 100 to 240 V, 50/60 Hz
Allowable voltage: 90 to 264 V, 50/60 Hz
Maximum power consumption 50 VA max

Outside dimension

420 (W) x 110 (H) x 298 (D) mm
(Excluding protrusions)

Mass

Approx. 5 kg

Standard accessories

Instruction Manual ...
AC power cable (CR-03)

LAN power cable, 3 m (CR-6462) ..........coccuiiiiiiiiiiiiiieiiieiins 1
DS-750 measurement software (CD- ROM) ..............cccceeeee 1

Phillips screwdriver

Warranty certificate ...

*1: The fastest sampling speed is increased by 1 ms for each 1 connected unit.

Strain unit

Number of measuring
points

10 points

Applicable gauge
resistance

One-gauge method three-wire type: 120 Q,
350 Q

Two-gauge method: 120-1000 Q
Four-gauge method: 120-1000 Q

Bridge excitation

DC2V

Measurement ° o
accuracy +0.05% FS (23C°+5C°)
Measurement range | + 25000 x 10° strain
Resolution 1 x 10° strain

Balancing method

Electronic automatic

Balancing accuracy

+3 x 10°® strain or less

Balancing range

+10000 x 107 strain

Response frequency | DC to 100 Hz
Low-pass filter
Digital filter
Cutoff frequency 1 Hz to 100 Hz (Can be setin 1 Hz
increments)
-3dB+1dB
Cutoff property -48 dB * 1 dB/oct, Butterworth property

High-pass filter

Cutoff frequency

Digital filter
0.2 Hz, 1 Hz or OFF

Voltage unit

Number of .
measuring points 10 points
Input format Single end (unbalanced)

Input impedance

About 100 kQ

Measurement range | +20V
g’éﬁffrgg;me"t £0.05% FS (23C°45C°)
Resolution 1mV
Response frequency | DC to 100 Hz
Low-pass filter
Digital filter
Cutoff frequency 1 Hz to 100 Hz (Can be setin 1 Hz
increments)
-3dB+1dB
Cutoff property -48 dB * 1 dB/oct, Butterworth property

High-pass filter

Cutoff frequency

Digital filter
0.2 Hz, 1 Hz or OFF

Thermocouple unit

Number of measuring
points

10 points

Measurement range

T. -250 to +400C°
K:-210 to +1370C°
J: -200 to +1200C°

-250 to -200C°+ (0.5% rdg + 6C°)
T| -200 to -100C°+ (0.5% rdg + 3C°)
Intemnal -100 to +400C°+ (0.5% rdg + 2C°)
reference K -210  to 0C°+ (0.5% rdg + 3C°)
Measurement | junction 0C° to +1370C°+ (0.5% rdg + 2C°)
accuracy g 200 to 0C°+ (0.5% rdg + 3C°)
0C° to +1200C°+ (0.5% rdg + 2C°)
External
reference + (0.5%rdg+1C°)
junction
Resolution 0.1C°
Response frequency | DC to 10 Hz

DS-750 measurement software (attached software)

System
0S Windows 7(SP1)/8.1/10/11
The above-mentioned OS environment is
Computer recommended and a PC equipped with dual-
core or higher CPU is recommended.
Interface LAN (100BASE-TX)
Basic specifications
Compatible
measuring DS-50A *Number of connectable units: 2
instruments
Balance measurement, monitor measurement,
Measurement
manual measurement
Display Numerical monitor, T-Y monitor, T-Y graph

Data format

DADISP format
*Can be converted to text file (CSV) format.

Data processing

T-Y graph display and print, numerical value
list display

| Related Products

Measurement software Visual LOG

eReal-time data recording software Visual LOG RD-7640

This measurement software controls up to 20 DS-50A units and
performs the monitor, manual, data trigger, and interval
measurements of 1 to 1000 measurement channels and up to
1000 expansion channels. It also supports our measuring
instrument TMR-311. A version that supports video capture,
RD-7640-M, is also available.

eReal-time data recording software Visual LOG RD-7640WF

This is a great value package that bundles the WF-7630 waveform
display software for data processing of the RD-7640.

eWaveform display software Visual LOG WF-7630
This software is used for post-processing the data file recorded
with the RD-7640. With the frequency processing compatible

version of the WF-7630-H, it is possible to set frequency analysis
conditions and perform frequency analysis of waveform data.
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DIGITAL DYNAMIC STRAINMETERS

DS-50A (Multichannel)

External Dimensions
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DIGITAL DYNAMIC STRAINMETERS

DRA'1 GZB (Digital dynamic strainmeter)

@®Built-in 16-bit A/D converter for each channel and
waveform recording by digital values.

@ Equipped with 256 k word/channel memory.

® No decrease in sensitivity when the cable is extended (up
to 100 m) because of remote sensing of the bridge
voltage.

@ Each setting can be computer controlled.

@®Bridge excitation switching (AC 0.5, 2 V) can be set
independently for each channel.

@ TEDS standard compliant, easy setting of supported
transducers (dedicated software required).

® High-speed transfer of about 500 K word/second when
transferring recorded binary data via LAN.

@ Internal structure is card-type to support improvement of
serviceability.

®Synchronized measurement of up to 16 units (256
channels) connected is possible.

®DRA-7162 measurement software included as standard
(only one unit is supported).
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Synchronized measurement of up to 16 units
(256 channels) connected is possible.

T orua

S onuaue
STRAIN METerIDRA-1 608

DRA-162B digital dynamic
strainmeter

The DRA-162B is a highly reliable 16-channel carrier type dynamic
strainmeter. Each channel has 256 k words of memory, and the data
is always backed up. The sensor signal input to this equipment is
internally amplified and filtered, then A/D converted, and sent to a
PC. In addition, an analog voltage can be output at the same time
for external devices. All operations of this equipment, such as
amplification degree, filter frequency, and balance, can be performed
from a PC.

SYNC IN
terminator
-
—
CR-5610 il ) r —t
synchronization =4 £
cable PC
~— DRA-7162 PC measurement
S Ethernet HUB ) software
CR-5610 (included as standard)
synchronization — r—-J |
cable
pympmp——|
L — | 100BASE-TX
ot (((«
f_ 0 0
0 0
L : ]
—r . 0 0 J
CR-5610 1 . , i v ) ))
synchronization| o %%éo 1h6 units e eeeo? 0 )) & Wireless LAN
cable H : (256 ch) Seooa !
\ ° o)
Wireless LAN
[
SYNC OUT
terminator — J_J

DRA-162B digital dynamic strainmeter
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DIGITAL DYNAMIC STRAINMETERS

DRA-162B

DIGITAL DYNAMI

STRAIN METerIDRA-1628

System Block Diagram

AUX. Auxiliary input/output
connector
Used as cycle counter input or

SR eneral-purpose input/output port
Strain gauge type 9 purp p put p
transd
nscucer LAN SYNC IN/SYNC OUT
100BASE-TX Connector for synchronization

Connect to a PC with DRA-162B

. STRAIN INPUT
Bridge Box NDIS connector for ’\PAOWER o
strain input ain power switc

o

Strain gauge GND

Grounding terminal

STRAIN/TEDS INPUT
D-sub (9P) connector for
TEDS, relay unit

VOLTAGE INPUT
BNC connector for
voltage input

AC power
connector

TEDS compatible Sof
strain gauge type |f—=

VOLTAGE

transducer
OUTPUT —
R B
Ge 80X SB-1205G-16
Voltage Relay unit SB-120SG-16""
\ Osc ouT CLOCK TRIGGER
. : ’ " Bridge excitation ~ External Connection connector with
1: The SB-120SG-16 relay unit can measure 16 points with synchronization sample clock external trigger device

one unit. One-touch connection is possible using the f ;
lever-type one-touch terminal block and NDIS connector, Blﬁﬂu; s;r;l:al for ?opnur:ector
and the gauge wiring method can be easily switched

using the rotary switch. In addition, the included strain

relay cable has remote sensing and TEDS sensor

compatibility functions (made-to-order product).
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DIGITAL DYNAMIC STRAINMETERS

Specifications

Number of
measuring
points

16 points (1 to 16 points can be selected at the time

of order)

Input connector

NDIS, Dsub (9P)
* NDIS does not support TEDS; only remote sensing
is supported.

Applicable ’ )
s Strain gauge (120 to 350 Q), strain gauge type transducer
Strain
measurement
Measurement -6 :
range + 32000 x 10” strain
Bridge
excitation 0.5, 2 Vrms (5 kHz)
Balancing Resistance : 10000 x 10° strain
range Capacity  : 5000 pF
ﬁ?&n:;ng Pure electronic automatic
Balancing 6 .
accuracy +2 x 107 strain
Stability Zero point: + 0.1x10° strain/°C  + 0.5x10°® strain/8 H
Sensitivity: + 0.05%/°C +0.2% /8 H
Sensitivity decrease  0.5% or less (gauge resistance: 120 Q)
Remote sense 1.0% or less (gauge resistance: 350 Q)
When extended to 100 m (when using 0.5 mm2
extension cable)
Response
frequency DCto 2.5kHz (-3dB + 1 dB)
range

Voltage measurement

S/N ratio 56 dBp-p or more (Range: 200 x 10° strain/V)
- Zero point: £ 0.5 mV/°C  +4 mV/8 H
Sl Sensitivity: + 0.05%/°C  + 0.2%/8 H

Check function

ROM, RAM, insulation, direct value, initial-in value,
amplifier sensitivity, input open, input over

Data processing
function

Averaging
Maximum, minimum, and average values
(processing after recording, at output)

Data memory

The number of memory words per channel varies
depending on the number of implemented channels.

Number of implemented channels{Number of memory words
1 4,194,304
2 2,097,152
3,4 1,048,576
56,7,8 524,288
9,10 419,430
11,12, 13, 14, 15, 16 262,144

The number of pre-trigger data can be set arbitrarily.
Retention time when power is OFF: 72 hours (when fully charged)

Interface

LAN (100BASE-TX)
Recorded binary data transfer speed: About 500 k word/second

Trigger input

Negative logic
Contact input possible

External sampling clock input

Input

Negative logic (edge detection) Input frequency: 10 kHz or less

Sampling error

10 ps or less

Alarm output

Upper limit, lower limit (Negative logic)

Auxiliary input/output (compatible with cycle counter)

Number of input points  Two points

Input part Count Max. measurement frequency -- 1 kHz
Max. number of counts -------------- 4,294,967,295
Output part Number of output points  Four points
Synchronization o ;
inputioutput Number of connectable units: Up to 16 units
External

synchronization
output

100 units of DA-16A/17A/18A can be connected

Input format Single end type (unbalanced)
Input impedance | 100 kQ
Measurement
range 32V
Stabilit Zero point: £ 0.1 mV/°C 0.5 mV/8 H
Y Sensitivity: + 0.05%/°C  +0.2%/8 H
Response
frequency DC to 5 kHz (-3 dB + 1 dB)
range
Low-pass filter
St 10, 30, 100, 300, 1 kHz (-3 dB + 1 dB)
frequency e ’ ’ -
Cutoff property | Butterworth type
Slope -12 dB + 1 dB/oct
TEDS function IEEE 14514 Class2 Multiwire interface

Operating
temperature /
humidity range

0 to +50C° 85% RH or less (No condensation)

A/D converter

AC power supply

A/D conversion
method

Successive approximation

Rated voltage
Allowable voltage,

Maximum power
consumption

AC 100 to 240 V 50/60 Hz
AC 90 to 264 V 50/60 Hz
130 VA max

Resolution 16-bit

M t -

a fcajr‘;:’me“ +(0.5% rdg + 3 digits)

Sampling foomat | All points simultaneous sample hold

Outside dimension

About 428 (W) x 148 (H) x 320 (D) mm (Excluding protrusions)

Sampling clock

Internal  Low speed---1t032,767 ms (can be setin 1 msincrements)
High speed 0.1t0 0.9 ms (can be setin 0.1 ms increments)
External Low speed---1 ms or more

High speed--0.1 ms or more

Mass

Approx. 11 kg

Standard accessories

Trigger function

Data trigger, command trigger, external contact trigger

Analog output

Output connector

BNC

Maximum output

+10 V FS (5 kQ load)

Sensitivity regulator
Atthe time of strain input
Atthe time of voltage input

100, 200, 500, 1000, 2000, 5000 x 10° strain/\/
0.1,0.2,05,1.0,2.0,5.0 VV

Instruction Manual (CD-ROM) ..........covvviiiiiiiiineanne, 1

AC power cable (CR-03) .......ccooiiiiiiiiiiiiiieeene, 1
SYNC IN terminator .........coooviiiiiiiiiiiiieeeeas 1
SYNC OUT terminator ............ccoovevviiiiiiiiniiiieinnns 1
DRA-7162 measurement software (CD-ROM) ............ 1
ViNyl COVEr .o 1
Warranty certificate ............c..coooiiiii 1

Calibration output

Range: + (100 to 10000 x 10°® strain)

SHEL Accuracy: * (0.5% +1 x 107 strain)

Range: + (100 to 10000 mV)
Lzt Accuracy: £ (0.5% + 1 mV)
Nonlinearity +0.1% FS or less
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DRA-162B

External Dimensions
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DRA-7162 measurement software display examples

& DRA-7162 - TestGABIT —5774%)
TNE FTW AW Z0mO  HUEIW

@

o
P

-
o G G 0 o]

wn o o

= L 2] e L am o
85550 BEE] B |2 BT IE s L B e
) . ol £ o oo for (B 11
Q / i} (GHI T
\ / i ne F!
m (3] f 5l 504, 1 1
/ / \ L S 595 T
c ‘ E T a— P
o
=] / -
—
Q@ i
2H s ON/OFF BEE [DRAfE] &V
— GHI ne 1000 on 0 0 0
=5 CH2 “e 1000 ON 0 0 0
7 oHs ve 1000 on 0 0 0
He ve 1000 on 0 0 0
'-" o5 1000 on 0 0 0
cHo 1000 on 0 0 0
c o w o 0 0 0
3 cHe 1000 on 0 0 0
cHo 1000 on 0 0 0
D CHID 1000 on 0 0 0
= BRI CHT R 1000 on 0 0 0
CHI2 1000 on 0 0 0
".‘ CHI3 1000 on 0 0 0
&) . “ E=) B OHI4 1000 on 0 0 0
/ / A | BX | 95, CHIE 1000 ON 0 0 0
7 e =2 CHIB 1000 on 0 0 0
0 1 2 3 4 5 6 7 s g 10 Y sec
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DC-204R / DC-204Ra (Ultraminiature)

® Miniature size of 84 (W) x 42 (H) x 157 (D) for four
channels.

®200 kHz sampling (at the fastest in the one channel
mode).

® Four-channel simultaneous sampling at 50 kHz.

@®Large strain measurement up to 80000 u strain is
possible (when using a 0.5 V carrier).

@ Synchronized connection of eight units is possible with
simultaneous sampling of up to 32 channels.

@ Supports CF card with up to 2 GB and can store a large
amount of data.

® Measurement data is compatible with the DADISP format.

@ External start/stop and external triggers are available.

® Equipped with a sensor open check function.

@®Equipped with a USB interface and control software
included as standard.

System Block Diagram

DC-204R smart dynamic
strain recorder

gl OTHAMIC STRAI
US8 wes iconoen

DC-204Ra smart dynamic strain
recorder (with analog output)

i DC-204Ra

This equipment is a high-speed, compact, four-channel dynamic
strain recorder of a CF card recording type. High-speed sampling of
200 kHz is possible in the one-channel mode, and by synchronously
connecting eight units, simultaneous sampling of up to 32 channels
is possible.

This equipment is connected to a PC via a USB interface and
controlled using the standard included software.

Measurements can be performed using the START/STOP button on
the front panel. It is also possible to start measurements by trigger
setting and to control using an external trigger and external start/
stop signals.

Measurement data is saved in DADiSP format on a CF card. This
data can be processed using DADISP compatible software or the
standard included software. In addition, by performing the CSV
conversion using the standard included software, the data can be
processed using spreadsheet software, such as Excel.

Strain gauge SB-120DD
bridge box etc. CR-6181
— synchronization

Strain gauge cable (optional)
type transducer CR-6180 sensor

cable
% CR-6181 (

synchronization

DC voltage CR-4010 cable (optional) ¢

attenuator cable
O —

Thermocouple  TA-01KT
thermocouple adapter
o

(Up to eight units can be connected)

DC-204R/DC-204Ra
(Combination use possible)

CR-6182 USB PC
cable

—>

USB hub <4—
USB cable

DC-7204 control software or
DC-7630 dynamic strain
recorder measurement data
processing software (sold

<+ separately)

Recorder

S——

Digital indicator
@ Automobile ECU etc.

-

Oscilloscope
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DYNAMIC STRAIN RECORDER

DC-204R / DC-204Ra (Ultraminiature)

Specifications

Measurement part

Recording part

Number of measuring
points

4 points

Input

Strain, voltage (using option CR-4010)

Strain measurement

Applicable gauge
resistance

120 to 1000 Q (4 G bridge)

Bridge excitation

DC 2V, DC 0.5V, ON/OFF control

Five ranges of 1000, 2000, 5000, 10000,

pg?‘agseurement 20000 x 10° strain (when using 2 V bridge
excitation)
+20000 x 10° strain (when using 2 V bridge excitation)

rl!lla?‘agseurement +80000 x 10° strain equivalent (when using 0.5V bridge
excitation)

Measurement

accuracy +0.2% FS

Voltage measurement

(when using option CR-4010)

Measurement range

Five ranges of 1V,2V,5V, 10V, and 20 V

Measurement range

+20V

Measurement accuracy

+ 0.3% FS (when using CR-4010)

Low-pass filter

10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz,
10 kHz (Bessel filter)

Response frequency range| DC to 10 kHz (-3 dB + 1 dB)

Temperature Zero stability: +1 x 10 strain/°C (at max. sensitivity)
coefficient Sensitivity stability: + 0.01%/°C (at max. sensitivity)
Balancing method Electronic

Balancing range + 10000 x 10°® strain

Balancing accuracy |+ 0.06% FS

Balancing time

About 1 sec/CH

A/D conversion

16-Bit (Successive approximation type)

Resolution

Recording media

CF card Up to 2 GB (Designated by us)

Recording format

DADISP compliant

Recording speed
(Sampling interval)

5us”, 10 us”, 20 us, 50 ps, 100 ps, 200 ps,
500 ps, 1 ms, 2 ms, 5ms, 10 ms, 20 ms, 50
ms, 100 ms, 200 ms, 500 ms, 1s

*1 When one channel is used only.

*2  When one or two channels are used only.
Other speed can be used up to four channels.

Recording size

1k, 2k, 4k, 8k, 16k, 32k, 64 k, 128 k, 256 k,

512k, 1M,2M,3M,4M,6 M, 8 M, 12 M, 16 M,

24 M, 32 M, 48 M, 60 M, 120 M, 240 M? data

*1  When one or two channels are used only.

*2 When one channel is used only.

Other speeds can be used for up to four

channels.

* When sampling at high speed, the recording
size is 64 K or more.

Pre-area

Can be set from 0% to 100% in 10%
increments (up to 256 k [one channel])

Number of files created

Up to 255 files

Analog output part [DC-204Ra only]

1000 x 10°® strain range
2000 x 10°® strain range
5000 x 10° strain range
10000 x 10°® strain range

10r0.1x 10° strain
10r 0.1 x 10° strain
1 x 10 strain
1 x 10 strain

20000 x 1° strainrange 1 x 10°® strain

Sampling method

Simultaneous sampling

Sampling speed

One-channel mode fastest
Two-channel mode fastest
Four-channel mode fastest

5 ps (200 kHz)
10 s (100 kHz)
20 ps (50 kHz)

+5V (5 kQ load)

Output level 1 mA
Voltage output accuracy|+ 0.3% FS
Voltage output

balancing accuracy

Within + 5 mV (at 5000 x 10°® strain range)

Zero stability

+ 2 mV/°C (at max. sensitivity)

Calibration output

+1V (superimposed on input value)

Low-pass filter

10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz,
10 kHz (Bessel filter)

DC-100Hz 53 dB or more
. DC - 1 kHz 46 dB or more
SIN ratio DC-10kHz 38 dB or more
(All'in the £1000 x 107 strain range)
Basic part

Measurement function

Start

Possible from front panel key, external signal, and PC

Stop

Possible from front panel key, external signal, and PC

Manual trigger

Possible from front external signal and PC

Balance/open check

Possible from front panel key and PC

Synchronized
measurement

Simultaneous sampling of up to eight units or 32 channels
* By matching the settings, synchronized measurements
with the DC-104R/-104Ra are possible.

Power supply
Rated voltage
Maximum consumption current

DC10 to DC16V
DC-204R MAXO0.4A
DC-204Ra MAX0.4A

Operating temperature /
humidity range

0to +50C° 85% RH or less (No condensation)

Vibration tolerance

49 m/s? (5-55 Hz, three directions)

Outside dimension

84 (W) x 42 (H) x 157 (D) mm (Excluding protrusions)

Mass

500g

Display function

LED

Power status, synchronization status, USB
communication status, and measurement
status are indicated.

Standard accessories

Setting part

Setting method

Setting via USB communication (dedicated
software)

Channel setting

One-, two- and four-channel mode

Trigger setting

Trigger mode

SINGLE, CONTINUE, and FREE RUN

Trigger level

+ (0% to 100%) of full scale in 0.1%
increments

Instruction manual (included in CD-ROM)
Warranty certificate .....

Power cable (CR-1310)

Slope

UP, DOWN

Sensor input cable CR-6180 ...........cccooviiiiiiiiiiiiiens 4

USB power cable CR-6182 ...........ccoceiiiiiiiiiiiiicee 1

CF card (high-speed type) 512 MB  .........ccocoiiiiiiiiinnnns 1

Control software CD-ROM DC-7204v2 ............cccovveennnnns 1

CR-3610 output cable *[DC-204Ra only] .........c.cccveennennn 1
Options

AC Adapter (CR-1868)

AC Adapter [For China] (CR-1868-C)




DYNAMIC STRAIN RECORDER

CF card
Use one of the card products
designated by us.

Up to 2 GB capacity is supported.

Status LED START/STOP
Indicates each operating status. Start and stop of
MES  / During measurement measurement
USB  / Communication status via USB Balanced state
cable Press and hold the above button
SYNC / Synchronized status with two for 3 seconds or longer to put the
or more recorders connected into th |
PWR | Powerad ON Siobus recorder into the balance mode.
In the balance mode, each LED flashes. PR/,
sie uds wds M43 DC-204R

Control part

Synchronization is performed
when two or more units are
connected. The synchronization
cable (CR-6181) is required
separately.

e e,
@POWEH'< S A

/ @—_l_ @T* Power

supply
==DC10V-16V 0.4A MAX part

USB interface

Connect the USB cable
(CR-6182). The
measurement setup and
data are transferred to a

Power supply part

This equipment is powered by DC power supply.
Connect the battery and this equipment with the power
cable (CR-1310). An AC power supply can also be used
with the separately sold AC adapter set CR-1866.

Control part

@S?Nﬂab
IN out
CH2 CH3

ER

@POWA A
*®
Cl

USB interface

=DC10V-16V 0.4A MAX
H4

Input channels
Connect strain gauges / various strain gauge type transducers
with a sensor input conversion cable (CR-6180). The voltage
input attenuator cable (CR-4010, optional) and TA-01KT
thermocouple adapter (optional) can also be connected.

Analog output [DC-204Ra only]

This is the analog output installed on
DC-204Ra. By connecting the included
analog output cable (CR-3610), raw
waveforms can be output to an external
recorder.

Measurement software
DC-7204v2 controller (included as standard)

Tool bar

@ DC.72002 - Tooyo Messuring Insruments Laboratory Co .-
Fie St Memue Window Other

P/ Mosw/  Wew | Mes
Sl pomorerties 'S S e
ooz | ooz | e SToP

Setting up of measurement conditions Data processing

(7]
e
c
Q
. g
2 A=l T
¥ v (== =
: V 3 == ®
Channels 4 Channel v 2 ‘ :
B  pomaman AR S =
o e
Fter WkH v WkHz v KH v K v - :
- A =}
e : = [E
sore OFF__jlofF vl v]oFF - . .\,\MW\,/U'\MMfM»,w'|\/WlWLNM4'VVWi"NVNWM\'WVMM/WMNVNMI\‘WNW 8
Level 003 003 003 00 3| rwrs) s i - o o
=
e
Data Sze 64kByte ~ RecTme 31072
==
Cooicert | 100000(2] [ 1000001 [ 100000(z] [ 1.0000012]
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DYNAMIC STRAIN RECORDER

DC'204R/DC'204R3 (Ultraminiature)

External Dimensions

DC-204R

DC-204Ra

B ©® O ok

& &
S S, &
o P

1l
48.5

60
157

4-M3

Back Port Functions

Control part

Connection of up to 32 CH/ 8 units

When connecting two or more units of the DC-204R/DC-204Ra,
simultaneous sampling is possible using the CR-6181 synchronization
cable (optional). At this time, power must be supplied to all recorders.

CR-6181 synchronization cable

External start/stop, external trigger

Connect the inputs, such as the external start/external stop of an
external control signal and external trigger to CONTROL IN. Configure
a switch using the CR-6183 external control cable (optional).

Power supply part

DC power supply
DC power DC 10 to 16 V
Use the included CR-1310 cable.

Battery powered

This recorder can be powered by
battery when combined with the
BA-104 battery pack (optional).

AC power supply
Power can also be supplied from an AC power source using the
CR-1866 AC adapter set (optional).

USB interface part

cable included with the recorder main unit.

The DC-204R/DC-204Ra is connected to a PC using the CR-6182 USB

Analog output part [DC-204Ra only]

The DC-204Ra has an analog output
part and a voltage output of 0 to + 5
V can be obtained by connecting the
included CR-3610 output cable. The
output connector is a four-channel
centralized connector and can output
voltages for four channels from one
output cable to an external recorder.
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| Related Products

Measurement software Visual LOG

@®DC-7630 dynamic strain recorder measurement / data

processing software
This software performs online/offline &
automatic measurements in addition
to calculation expansion channels. It
is equipped with a measurement
data extraction function and thinning
function. It is also possible to display
a real-time graph during sampling.

® WF-7630 waveform display software

This is software to display measurement data in the DADISP format as a list or
waveform. This software can combine, cutout, thin, and conversion of data files
to CSV, as well as perform calculations of maximum / minimum values, FFT
analysis and expansion channels, and draw graphs (X-Y, T-Y, spectrum). With
the frequency processing compatible version WF-7630-H, it is possible to set
frequency analysis conditions and perform frequency analysis of waveform data.

@®DFA-7610 FFT analysis processing software

In addition to the standard included software DC-7204 v2, the
separately sold software DC-7630 performs FFT analysis and
frequency analysis of recorded data files.

CF card

High-speed sampling compatible CF cards 128 MB to 2 GB (sold by us)

CA-10A carrying case

This is an aluminum carrying case that
enhances mobility and portability.

It is used to store the recorder, bridge
boxes, cables, etc.

Size: 390 (W) X 310 (D) X 110 (H) mm

CR-1866 AC adapter set

This equipment is connected to AC 100 V to supply the power.

BA-104 battery pack

It is possible to power by battery in combination with the BA-104
battery pack.

10 AA size dry-cell batteries are used
About 5 hours of measurement
possible with nickel-metal hydride
batteries (20°C)

About 3 hours of measurement
possible with alkaline dry-cell
batteries (20°C)

SB-120DD/-350DD bridge box

These are bridge boxes (optional) dedicated for the DC-204R/DC-204Ra recorder.
SB-120DD-1R  One-gauge method three-wire type : 120 Q

Two-gauge method 1120 Q/350 Q
SB-350DD-1R  One-gauge method three-wire type : 350 Q

Two-gauge method 1120 Q/350 Q
SB-120DD-4R  Four-gauge method 1 120-1000 Q

In addition, the CR-6185 remote sense cable (optional) is also available
to compensate for the sensitivity decrease because of the connection of
an extension cable.

TA-01KT thermocouple adapter

This is an adapter that enables temperature measurement using the type
Tltype K thermocouples. No external power supply is required, and the
connection is made

via the CR-6180 —

sensor input e
conversion cable
included with this \
equipment. @

CR-4010 attenuator cable

This cable is used to perform

voltage measurements. The

measurement range of

voltage signal is + 20 V. The

voltage signal is attenuated

to 1/1000 and input to this A, )
equipment. <]

CR-6180 sensor input conversion cable

This cable is used when connecting a strain gauge transducer with NDIS
connector (load cell, displacement meter, pressure meter, accelerometer,
etc.). (Included as standard)

=i -l

CR-6181 synchronization cable

This cable enables simultaneous sampling by connecting two or more
units of DC-204/DC-104 series.
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DYNAMIC STRAINMETERS

DC-UU4P (PC control type)

Direct writing of data to a PC’s
storage
Easy-to-use control software

® Manual, data trigger, and interval measurements can be
performed simultaneously.

® 50 kHz sampling (at the fastest in the one channel mode).

@ Four-channel simultaneous sampling (12.5 kHz).

@ Capable of measuring large strain equivalent to +80000 x
10" (when using 0.5 V bridge excitation).

@ Long time recording by direct writing to the PC side.

® Powered by USB bus power.

@ Available in four-channel type and two-channel type.

® Measurement data is compatible with the DADISP format.

@ TEDS compatible.

@ Control software is included as standard (DC-7004P).

DC-7004P-T measurement software

04p

DC-o
CIGITAL OYNAMIC STRAI perey

DC-004P PC control type dynamic
strainmeter

This is a dynamic strainmeter that does not have recording media
and records measurement data sequentially to a PC via USB
connection. Since continuous recording is possible, it is ideal for
measurements such as material testing.

It supports high-speed sampling and consists of two software
programs to perform simple measurement operations.

DC-7004P-E data editing software

DC-7004P-T is software dedicated for measurements that controls
the DC-004P PC control type dynamic strainmeter to monitor and
record the measurement values.

@ Manual, data trigger, and interval measurements can be performed simultaneously.

@ Calculations using the four arithmetic operations, trigonometric functions and special
calculation functions are possible.

@ Numerical monitor, T-Y monitor, X-Y monitor, bar monitor, spectrum, circle monitor,
label, OLE object

System Block Diagram

DC-7004P-E checks the measurement data recorded by
DC-7004P-T and performs data processing, such as text
conversion.

@ Data file management
@ Data file editing
@ Graph display function

Input sensor

; Bridge box
Strain - _ .
gauge Optional: SB series

QLYY
= §66%

Strain gauge type transducer Load cell, accelerometer, etc.

<

Q strainmeter

@

DC voltage Thermocouple T/K
Optional:gWhen using  Optional: W?len using DC-004P PC control PC DC-7004P control software
CR-4110 TA-01KT type dynamic (included as standard)
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Screen display examples

Numerical monitor

Spectrum X-Y monitor
Name CH1 CH2 P
Current value 66 133 s o —on-cne
Peak value 225 178 e bttt :Z:
Valley value -254 -185 o L
Unit x 106 x 10 fa
BAR monitor u ”
8000 T-Y monitor
" Circle monitor o
4000 o :z:i
2000 CH1 00 ———CH#
0 1000
o -1000 Wt
4000 g !
-6000 o | Yy J
-8000 e
CH1 CH2 -2000
Function
Status LED  Each operating state is displayed by the LEDs.
POWER  Lights up in green when the powered is turned ON.
UsB When the USB cable is connected: Lights up in

DC-004r

DIGITAL DYNAMIC STRAIN METER

POWER  USB  MEASURE
(9} [9) o

Four-channel type DC-004P

)

FOWER

{
=] S

e
9 § Tt

\ ;\ ;\
\Q t@ Q Input channels
UsB @ ' i

green
During USB communication: Blinking in green

MEASURE During measurement: Lights up in red

Two-channel type DC-004P (-2)

USB interface GND terminal Power connector USB interface GND terminal ~ Power connector
Input channel Connection of various sensors (four-channel type and two-channel type)
USB interface Connection to a PC using the included USB cable
GND terminal Frame grounding terminal
Power connector ~ Connection of the AC adapter (optional)

External Dimensions
4 CH type
120 180
DC-004P 2CH type
roven uss wessne i
° ] ®
J J
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DYNAMIC STRAINMETERS

DC-004P (pc control type)

Specifications / DC-004P PC control type dynamic
strainmeter

Specifications/ DC-7004P-T measurement software/

DC-7004P-E data editing software

Number of
measuring points

4 points (4-channel type), 2 points (2-channel
type)

Input

Strain
Voltage *Optional CR-4110 (1/1000 attenuator
cable) required

Strain measurement

Applicable gauge
resistance

120 Q, 350 Q (4 G bridge)

Bridge excitation

DC2V,DC 0.5V

System
Compatible
measuring DC-004P PC control type dynamic strainmeter x 1
instruments
(oF] Windows 7/8/8.1/10/11
CA model with 2 or more CPUs
Computer

(Core Duo equivalent or better Clock speed: 600 MHz or more)

Disk capacity

5 GB or more of free space
* Awarning is displayed when the free space falls below 5 GB.

+ 20000 x 10° strain (1 range)

Measurement
range (When using 2 V bridge excitation)
Measurement +20000 x 10 strain (when using 2 V bridge excitation)
range +80000 x 10 strain (when using 0.5 V bridge excitation)
glcecausrgrceyment *0.3% FS

Voltage measurement [*Optional: When CR-4110 (1/1000 attenuator cable) is used
Measurement range |+ 20 V (1 range)
Measurement range |+ 20 V
Measurementaccuracy | + 0.3% FS

Response frequency

DC to 2 kHz

Temperature
coefficient

Zero point: 0.5 x 10 strain/°C
Sensitivity: +0.05% FS/°C

Balancing method

Digital calculation method

Balancing range

+ 10000 x 10°° strain (at bridge excitation DC 2 V)

Low-pass filter

Analog filter: 2 kHz, -3 dB + 1 dB
Digital filter: 1 Hzto 1 kHz (Can be setin 1 Hz increments)

High-pass filter

Cutoff frequency‘ 0.6 Hz

A/D conversion

24-bit

Sampling method

Simultaneous sampling

Display function

LED power status, communication status

Interface

USB 2.0

Function

TEDS compatible

Setting function
(Setting via USB
communication)

Channel mode: One, two, and four channels
LPF setting: 0to 1 kHz (0 is Pass)

HPF setting: ON/OFF

Bridge power setting: 0.5/2.0 V

Balance setting: ON/OFF

Recording speed
(Sampling interval)

20 ps™, 40 ps™, 50 ps™, 80 ps, 100 ps, 200 ps,
500 ps, 1 ms, 2 ms, 5ms, 10 ms, 20 ms, 50 ms,
100 ms, 200 ms, 500 ms, 1s

*1  Only for one-channel measurement

*2 Only for one- or two- channel measurement
Other speeds can be used up to four channels.

Power supply DC 10to 16 V
ﬁ:)t((ient;iu\a?ltage 0.3 A max (when powered from the DC jack)
consumption current * Can be powered from USB bus power
?ﬁ:&:ﬂag ::w;:rature 0 to +50C° 85% RH or less (No condensation)

Outside dimension

120 (W) x 50 (H) x 180 (D) mm (Excluding protrusions)

Mass

Four-channel type: About 600 g
Two-channel type: About 500 g

Standard accessories

DC-7004P Control software CD-ROM ..........ccoccevvviiinnnnne. 1

CR-6187 USB cable
Warranty certificate

(miniB-A)

Monitor ’
resollution 1,024 x 768 pixels or more
Interface USB 2.0

DC-7004P-T meas

urement software

Measurement

conditions
Number of 1 to 4 points (When measuring 3 points, measure 4
measuring points | points and record 3 points.)
Sampling According to the measuring instrument

Recording time|

Select with or without recording time specifications.

For measurement time specification, specify the number of data
sets per channel in the range from 1 to 1 G (1,073,741,824).
When not specified, it depends on the capacity of the
recording media (hard disk).

Channel
conditions

Name, bridge voltage, low-pass filter, high-pass filter, balance coefficient,
rated output, capacity, offset, unit, format, upper limit, lower limit

Data reading
from sensor

Settings of TEDS information reading from sensor,
coefficient, and unit

Expansion
Channel

Number of points (up to 10 points), name, function, unit,
format, upper limit, lower limit

Version upgrade
of measuring

Upgrade the firmware version of measuring
instrument

instrument
M ¢ al measurement, data trigger measurement and
mzﬁﬁggemen interval measurement

These three types of measurements can be performed simultaneously.
Data file DADISP format

The measurement value is always displayed while
Monitor the measuring instrument is connected.

* When sampling is slower than 1 ms, the value

measured at 1 ms sampling is displayed.
Monitor Numerical monitor, T-Y monitor, X-Y monitor, bar

display items

monitor, spectrum, circle monitor, label, OLE object

DC-7004P-E data

editing software

Data file List display of all data files in the folder in which the
management data files are recorded

Display of files, change of file names, move of files,

:\:I:nrlggement combining of files, text conversion (save format,

splitting, thinning)

Channel setting, expansion channel: up to 10 points
Data file (name, function, unit, format), data list, graph list, max/min
processing search, cutout (thinning), text conversion (save format,

splitting, thinning, range specification, cursor display), print

Graph display

Displays a graph of any channel selected from the
data file in a window.
Multiple graphs can be added in one window.

Graph display
items

T-Y graph, X-Y graph, spectrum, label, OLE object

Edit items

Save, save text, graph copy, image save (bitmap,
enhanced metafile, PNG), print

I Related Prod

CR-1869 AC adapter

CR-4110 attenuator cable
TA-01KT thermocouple adapter

Bridge box SB series
DC-7972 concrete static elastic

ucts

Power supply to DC jack

Used for voltage measurement

Temperature measurement adapter for type T/
type K thermocouples

For the one-gauge method connection of strain gauge
Static elastic modulus test for concrete

modulus test software

Options

AC Adapter (CR-1869)
AC Adapter [For China] (CR-1869-C)

DC Power Cable

(CR-062)




DYNAMIC STRAINMETERS

DH-14A (Handheld)

Mobile dynamic measurements

@ Four-channel handheld dynamic strainmeter

@ four-channel simultaneous sampling

® Sampling speed: up to 50 psec (20 kHz)

@ (One-channel mode)

® Measurements of strains, strain gauge type converters,
DC voltages, thermocouples

@ Continuous use time up to 6 hours with 4 AA size dry-cell
batteries

@Clear numerical and waveform monitor (color LCD
display)

® Shoulder bag suitable for handheld use is included as
standard.

DH-14A handheld dynamic
strainmeter

DH-14A is a battery powered handheld dynamic strainmeter. This
equipment has four measurement channels and measurement
modes, such as trigger measurement and free-run measurement,
and is capable of easy dynamic strain measurements while
monitoring the numerical value and waveform. It can be utilized in
various measurement scenes, such as fieldwork, measurement of
moving objects, and as a checker to check the sensors and noise.
Four AA size dry-cell batteries allow for continuous measurement for
4 hours (up to 6 hours in power saving mode).
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System Block Diagram

Strain gauge
Bridge box SB
series

Strain gauge type transducer >
Load cell, accelerometer, etc.

Thermocouple

DH-14A dynamic strainmeter
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DYNAMIC STRAINMETERS

DH-14A (Handheld)

Applications

Measurements in combination with the strain checker
FGMH series

Strain checker
Three-axis type FGMH-3A

= (refer to page 82 for
details)

By combining the DH-14A handheld dynamic strainmeter
with the strain checker FGMH series, dynamic strains
occurring in steel materials, such as bridges, can be
easily measured while moving. The strain checker FGMH
series measures a strain by the friction generated at the
boundary surface by pressing the sensing part against a
structure using the attractive force of a magnet.

Dynamic strain measurements in various scenes

This equipment can be utilized to measure hydraulic pressure,
vibration, and load of moving objects.

Sensor operation check

It is also effective for checking the operation and noise of

sensors, such as accelerometers and pressure meters,

before testing.

External Dimensions

| 150 |
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DYNAMIC STRAINMETERS

Screen display examples

Menu display
808 255 [l 3 17:24:21
Input

Meas. Measurement channel |

|
Output ‘ Trigger setting |
Etc ‘

Sampling/Data size |

Measure. environment I

Channel setting

*x Channel setting sk
PASS | [M1]
PASS | [M]]

3| Strain | 2.0V | PASS | [M]]
4| Strain | z.ov | PASS | [M]]

Enter | Cancel |

Coefficient decimal point setting
¥k Coeff/Point/Unit setting sk
0] +1. 00000c+0 B EEE S AT

2| +1.00000e+0 | ue |
+1.00000e+0 i | ue |
4] +1.00000e+0 HiH#EE| ue |

Enter | Cancel |

Measuring mode selection

#88: 255 [ 7 17:24:25

** Measurement mode setting *x

Trigger(Single)
= Trigger{Continue) |

_‘ Free run I

Enter | Cancel |

l Related Products

CR-1869 AC adapter
CR-4110 attenuator cable

TA-01KT thermocouple adapter ~ Temperature measurement adapter for type

Titype K thermocouples
Bridge box SB series

WEF-7630 waveform display software Measurement data edit

Options

Power supply to DC jack
Used for voltage measurement

Specifications

Measurement part

Number of
measuring points

4 points

Input

Strain
Voltage (when using the CR-4110 optional attenuator cable)

Strain measurement

Applicable gauge
resistance

120-350 Q

Bridge excitation

DC2V,DC 0.5V

Measurement 420000 x 10 strain (Bridge excitation DC 2 V)

range +80000 x 10° strain (Bridge excitation DC 0.5 V)

Measurement +0.2% FS

accuracy

(when using the CR-4110 optional attenuator cable, including

VElEgR e sl e the error of CR-4110)

Measurement +20V

range

Measurement +0.3% FS

accuracy

Low-pass filter

10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHz (Bessel filter)

Response frequency

DC to 1 kHz (-3 dB + 1 dB)

Temperature
coefficient

Zero stability

+1 x 10° strain/C®

Sensitivity stability

+0.01% rdg/C°

Balancing range

+10000 x 10° strain

Balancing accuracy

+ 3 x 10° strain or less

Balancing time About 1 sec
Resolution Strain: 1 x 10° strain
Voltage: 1 mV

Sampling method

Simultaneous sampling

Sampling speed

One-channel mode fastest  50psec (20 kHz)
Two-channel mode fastest 100 psec (10 kHz)
Four-channel mode fastest 200 usec (5 kHz)

Maximum 1sec (Trigger measurement, free-run measurement)
Measurement function| Trigger measurement, free-run measurement, open check
Display function
Display unit 3.5-inch color LCD display
Resolution 320 x 240 dots
Menu Various settings, file management, etc.

Value monitor

Display of set channel, monitor value, peak value

Waveform monitor

Display of set channel

Data file

Numerical display, waveform display

LED

Battery level, trigger measurement status, free-run
measurement status

Setting part

Channel setting

Coefficient, decimal point, unit, measure/direct
Reading of TEDS sensor

Trigger setting
Trigger mode SINGLE, CONTINUE
Trigger level -full scale to +full scale

Trigger slope

UP, DOWN

Pre-area

Can be set from 0% to 100% in 10% increments
(Up to 256 k data [one channel])

Energy-saving setting

ECO mode: 5 levels

Recording part

Recording media

CF card, 512 MB to 2 GB (Designated by us)

Recording format

DADISP compliant

Number of files
created

Up to 255 files

Basic part

Power supply

AA size dry-cell battery x 4
AC adapter (optional)

Vibration tolerance

29.4 m/s® (50 Hz, 0.6 mmp-p) three directions

Operating
temperature /
humidity range

-10 to +50C° 85% RH or less (No condensation
* When using dry batteries, the operating temperature
range of the dry batteries shall not be exceeded.

Outside dimension

150 (W) x 63 (H) x 150 (D) mm (Excluding protrusions)

Mass

Approx. 1 kg

For one-gauge method connection of strain gauge

Standard accessories

AC Adapter (CR-1869)
AC Adapter [For China] (CR-1869-C)
DC Power Cable (CR-062)

Instruction Manual...

DH-714 v2 (CSV conversion software) CD-ROM ...... 1

AA size alkaline dry-cell battery
Shoulder bag .........

Warranty certificate
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DYNAMIC STRAINMETERS

DA-17A (Carrier type)

@ Digital sensitivity setting method

@ Electronic automatic balancing

@ Input/output isolation

@ Automatic tracking type capacity balancing

@ Equipped with digital monitor function

@ Dual output method

@ Built-in low-pass filter

@ Equipped with strain bridge insulation check function

@ Capable of external control of balance and calibration

output

@ Dual power supply method of AC and DC

Specifications

Number of
measuring points

1 point

Back of dedicated case
(sold separately)
Interface part

Dynamic
strainmeter
DA-17A

This is a carrier type dynamic strainmeter that can be externally
controlled via a PC. A digital sensitivity setting method is adopted for
sensitivity adjustment to easily perform accurate sensitivity
adjustments. In addition, such functions as automatic tracking
capacity balancing and digital monitoring of measurement values
enable highly reliable dynamic strain measurements. Although this
equipment is designed for one channel use when used alone, it can
be configured for multichannel use by incorporating it into the
dedicated case or rack.

High-pass filter | Coupling AC mode

Applicable gauge
resistance

60-1000 Q

Gauge factor

2.00

Bridge excitation

2 or 0.5 Vrms (5 kHz)

Balancing method

Electronic automatic (remote control possible)

Resistance |Adjustment time: About 2 seconds
Using nonvolatile memory
Capacity Electronic automatic tracking
Balancing range
Resistance |+ 10000 x 10° strain
Capacity 5000 pF
Balancing + 1 x 10° strain or less
accuracy (Bridge excitation 2 Vrms, SENS of 200 x 10° strain or less)

fr:;%f;n oy |Abouto3Hz
For bridge excitation 2 Vrms, maximum output 10 V
60 dBp-p or more
S/N ratio (SENS =100 x 10° strain or more, RO = 1V, LPF = PASS)
64 dBp-p or more
(SENS =200 x 10°® strain or more, RO =1V, LPF = PASS)
Stability
0.1 x 10°® strain/°C (at max. sensitivity)
Zero point |+ 0.5 x 10° strain/24 h (at max. sensitivity)
(Bridge excitation 2 Vrms)
Sensitivity +0.05% FS/C°

+0.2% FS/24h

Rated output (RO)

1to 10 V can be setin 1V steps

For rated output of 1V, 50 to 5000 x 10°® strain

Four-digit 1/2 digital display
(Maximum/minimum values and over display
function available)

21-point LED level meter

Output monitor

Vibration tolerance | 29.4 m/s® (50 Hz, 0.6 mmp-p) three directions

Operating temperature 10 to +50C°

 humidity range 85% RH or less (No condensation)

Power supply

(1) Rated voltage:
Allowable voltage:

AC 100V, 50/60 Hz
AC 90 to 132V, 50/60 Hz

AC power (2) Rated voltage: AC 200V to 240V, 50/60 Hz

supply Allowable voltage: AC 180 to 250 V, 50/60 Hz
(Either (1) or (2) as specified by the customer)
Maximum power consumption: 7.5 VA max. (AC 100 V)
Rated voltage: DC 12t0 24 V

Efpg%we’ Allowable voltage: DC 10 to 30 VV

Maximum power consumption: 0.25 A max. (DC 12 V)

Outside dimension| 40 (W) x 140 (H) x 266 (D) mm (Excluding protrusions)

Mass Approx. 870 g

Standard accessories

Sensitivity For rated output of 10 V, 500 to 10000 x 10° strain
adjustment R & X
(SENS) Bot_h can bg se_t in 1 x 10 strain steps

(Bridge excitation 2 Vrms)

(f&';frf‘dlus‘me"‘ 0to 1 times (OUT 2 only)

Sensitivity 50 x 10° strain, at bridge excitation of 2 Vrms
ouTVv 1V (5 kQ load)

OouT I 12 mA or more (30 Q load)
pgszse“'eme"t + 50000 x 10° strain (bridge excitation 2 Vrms)
Nonlinearity +0.1% FS
Maximum output

ouTVv +10 V (5 kQ load)

OuT I + 20 mA (30 Q load) or +10 V (100 kQ load)
Output shift -10 to +10 V or OFF (can be setin 1 mV steps)
Calibration output

Voltage + (RO, RO/2)

Accuracy +0.5% RO
Response DCto 2.5 kHz (-3dB + 1 dB)

frequency range

(Low pass filter: PASS, with coupling DC)

Low-pass filter

Cutoff

frequency 10, 30, 100, 300 Hz (-3 dB + 1 dB) and PASS
Cutoff Butterworth property

property -12 dB % 1 dB/oct (10 Hz to 300 Hz)

Instruction Manual ...........cccoviiiiiiiieee 1
AC power cable (CR-04)*
Output cable (CR-31)
Accessory box
Dedicated mounting screw (M3 bind screw)
Vinyl washer
Warranty certificate ...

* CR-061 included with DC power supply specification



DYNAMIC STRAINMETERS

DA-18A (Carrier type)

Pursuing ease of use

Resistant to noise
Carrier type

@ Carrier type bridge excitation system that is resistant to

noise

® Equipped with two types of display units: level meter and

digital value

® Low power consumption, 20% less than conventional

products

® Automatic tracking type capacity balancing

IO
ovuAC sTaAW weres
DA-18A

®Reading of TEDS sensor information and automatic SDt¥2i?1rr?1lgter
setting function DA-18A

@ Dual output method
@ Built-in low-pass filter
@ External control of balance and calibration output

Specifications

This is a carrier type dynamic strainmeter that is designed for ease of
use and resistance to noise. A digital setting method is adopted for
sensitivity adjustment to easily perform accurate sensitivity
adjustments. In addition, highly reliable dynamic strain measurement
is possible with such functions as digital monitoring of measurement

values. It can be

configured for multichannel use by incorporating it

into the case or rack.

Number of Cutoff frequency| 10, 30, 100, 300 Hz (-3 dB + 1 dB) and PASS
me_asuring 1 point Butterworth property
points Cutoff property | 1 45 + 1 dBJoct (10 to 300 Hz)
Applicable High-pass filter | Coupling AC mode
?:suig?ance 60-1000 O Cutoff frequency | About 0.3 Hz
For bridge excitation 2 VVrms, maximum output 10 V
Gauge factor 2.00 60 dBp-p or more
Bridge SIN ratio SENS = 100 x 10° strain or more, RO = 1V, LPF = PASS
SO . 2 or 0.5 Vrms (5 kHz) g b o oo )
Balancing (SENS =200 x 10°® strain or more, RO = 1V, LPF = PASS)
method Stability
Electronic automatic (remote control possible) . +0.1 x 10°° strain/°C (at max. sensitivity)
Resistance Adjustment time: About 2 seconds Zero point + 0.5 x 10° strain/24 h (at max. sensitivity)
Using nonvolatile memory . +0.05% FS/C°
Capacity Electronic automatic tracking SN + 0.2%/FS/24h
Balancing range TEDS Reading of TEDS sensor information, automatic

setting of coefficients, display of physical quantities

Resistance +10000 x 10°® strain Four-digit 1/2 digital display
Capacity 3000 pF Output monitor (\/oltage output, physical quar?tity, TE'DS information
+1x 10° strain or less display and over display function available)
Balancin - 21-point LED level meter
accuracyg (Bridge excitation 2 Vrms, SENS of 200 x 10° strain or Vibration tolerance| 29.4 m/s” (50 Hz, 0.6 mmp-p) three directions
less) gsririztilt;grat(:‘r;:eraturel -10to +50C°  85% RH or less (No condensation)

Rated output
(RO)

1to 10 V can be setin 1V steps

Power supply

For rated output of 1V, 50 to 5000 x 10°® strain

(1) Rated voltage
Allowable voltage:

AC 100V, 50/60 Hz
AC 90 to 110V, 50/60 Hz

Sensitivity For rated output of 10 V, 500 to 10000 x 107 strain AC power (2) Rated voltage AC 220V, 50/60 Hz
adjustment Both be set in 1 x 10° strain st supply Allowable voltage: ~ AC 198 to 242 V, 50/60 Hz ‘g
oth can be setin 1 x strain steps (Either (1) or (2) as specified by the customer) c
(Bridge excitation 2 Vrms) Maximum power consumption 6 VA max. (AC 100 V) (1)
Sensitivit 50 x 10° strain, at bridge excitation of 2 Vrms Rated voltage DC12to24V £
4 ! b il oCpower | Allowable voltage DC 100 30 V S
ouT1 1V (5 kQ load) PPl Maximum power consumption 0.25 A max. (DC 12 V) =
OouT 2 1V (5 kQ load) Outside dimension| 40 (W) x 140 (H) x 266 (D) mm (Excluding protrusions) [7)]
Mass Approx. 870 c
pge;agseurement +50000 x 107 strain (bridge excitation 2 Vrms) £p 4 ;’
Nonlinearity +0.1% FS Standard accessories c
Maximum output| Instruction Manual S
OuT 1 +10 V (5 kQ load) AC power cable (CR-04)* )
OUT 2 +10 V (5 kQ load) Output cable (CR-31)... 8
Calibration ACCESSOrY DOX ...oevviiieiiiieiieciie e A S
output Dedicated mounting screw (M3 bind screw).............. 2
Voltage +RO Vinyl washer
Accuracy +0.5% RO Warranty certificate
Response DC to 2.5 kHz (-3 dB + 1 dB) * CR-061 included with DC power supply specification
frequency (Low pass filter: PASS, with coupling DC)

Low-pass filter
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DYNAMIC STRAINMETERS

DA-37A (Carrier type)

@ High response frequency of 10 kHz

@ Digital sensitivity setting method

@ Electronic automatic balancing

@ Input/output isolation

@ Automatic tracking type capacity balancing

@ Equipped with digital monitor function

@ Dual output method

@ Built-in low-pass filter

@ Equipped with strain bridge insulation check function
@ Capable of external control of balance and calibration output
@ Dual power supply method of AC and DC

This is a carrier type dynamic strainmeter that can be externally
controlled via a PC. A digital sensitivity setting method is adopted for
sensitivity adjustment to easily perform accurate sensitivity adjustments.
It is a high-response type with a response frequency of 10 kHz. In
addition, such functions as automatic tracking capacity balancing and
digital monitoring of measurement values enable highly reliable dynamic
strain measurements. Although this equipment is designed for one
channel use when used alone, it can be configured for multichannel use
by incorporating it into the dedicated case or rack.

Specifications
Number of

measuring points | | POint
Applicable gauge i
resistance 60-1000 Q
Gauge factor 2.00

Bridge excitation
Balancing method

2 or 0.5 Vrms (20 kHz)

Electronic automatic (remote control possible)

Resistance Adjustment time: About 2 seconds
Using nonvolatile memory
Capacity Electronic automatic tracking
Balancing range
Resistance + 10000 x 10° strain
Capacity 5000 pF

+1x 10°® strain or less

(Bridge excitation 2 Vrms, SENS of 200 x 10° strain or less)
1to 10 V can be setin 1V steps

For rated output of 1V, 50 to 5000 x 107 strain

Balancing accuracy

Rated output (RO)

DYNAMIC STRAIN METER
DA-37A

Dynamic
strainmeter
DA-37A

Stability
+0.1 x 10° strain/°C (at max. sensitivity)
Zero point +0.5 x 10° strain/24 h (at max. sensitivity)
(Bridge excitation 2 Vrms)
Sensitivity + 0.05% FS/C° + 0.2%/FS/24 h

Output monitor

Four-digit 1/2 digital display (Maximum/minimum
values, open and over display function available)
21-point LED level meter

Vibration tolerance

29.4 m/s? (50 Hz, 0.6 mmp-p) three directions

Operating temperature /
humidity range

-10 to +50C° 85% RH or less (No condensation)

Power supply

AC power supply

(1) Rated voltage AC 100V, 50/60 Hz
Allowable voltage: AC 90 to 110 V, 50/60 Hz
Power consumption 9.2 VA max. (AC 100 V)

(2) Rated voltage AC 110 to 120 V, 50/60 Hz
Allowable voltage ~ AC 99 to 132V, 50/60 Hz
Power consumption 9.8 VA max. (AC 120 V)

Sensitivity For rated output of 10 V, 500 to 10000 x 10 strain (3) Rated voltage AC 200 to 240 V, 50/60 Hz
adjustment (SENS) | Both can be set in 1 x 10° strain steps Allowable voltage  AC 180 to 264 V, 50/60 Hz
(Bridge excitation 2 Vrms) Power consumption 14 VA max. (AC 240 V)
Fine adjustment . (Either (1) or (3) as specified by the customer)
(AaTT) 0to 1 times (OUT 2 only) Rated voltage DC 1210 24 V
Sensitivity 50 x 10° strain, at bridge excitation of 2 Vrms DC power supply | Allowable voltage DC 10to 30V
OouT 1 1V (5 kQ load) Maximum power consumption 0.35 Amax. (DC 12 V)
OUuT 2 12 mA or more (30 Q load) Outside dimension | 40 (W) x 140 (H) x 266 (D) mm (Excluding protrusions)

Measurement range | + 50000 x 10° strain (bridge excitation 2 Vrms)

Mass

Approx. 750 g

Nonlinearity +0.2% FS
Maximum output

Standard accessories

Instruction Manual

OouT 1 +10 V (5 kQ load)

OuT 2 + 20 mA (30 Q load) or +10 V (100 kQ load)
Output shift

Shift range -10 to +10 V or OFF (can be setin 1 mV steps)
Calibration output

Voltage + (RO, RO/2)

Accuracy +0.5%RO
Response DC to 10 kHz (-3 dB = 1 dB)
frequency (Low pass filter: PASS, with coupling DC)
Low-pass filter

Cutoff frequency | 10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHz (-3 dB + 1 dB) and PASS

Cutoff property Butterworth property

-12 dB + 1 dB/oct (10 to 1 kHz)

High-pass filter

Coupling AC mode

Cutoff frequency | About 0.3 Hz
For bridge excitation 2 Vrms, maximum output 10 V
56 dBp-p or more
S/N ratio (SENS =100 x 10° strain or more, RO =1V, LPF = PASS)

62 dBp-p or more
(SENS = 200 x 10° strain or more, RO = 1V, LPF = PASS)

AC power cable (CR-04)*
Output cable (CR-30)
ACCESSOry bOX ....vvvvviiiiiiiiiiieciinn
Dedicated mounting screw (M3 bind screw)..
Vinyl washer ......
Warranty certificate ...

* CR-061 included with DC power supply specification

Digital monitor

Monitor selection

OUT1 average voltage value

+ peak value of OUT1 from
balancing or P/V reset

VH - peak value of OUT1 from
balancing or P/V reset

- Difference between PH and VH
from balancing or P/V reset
OUT2 average voltage value o ™
Bridge insulation resistance

e g
| N
N



DA-38A (carrier type)

DYNAMIC STRAINMETERS

@ High response frequency of 10 kHz

@ Carrier type bridge excitation system that is resistant to

noise

@ Equipped with two types of display units: level meter and

digital value

®Low power consumption, 20% less than conventional

products

@ Automatic tracking type capacity balancing

®Reading of TEDS sensor information and automatic

setting function

@ Dual output method
@ Built-in low-pass filter
@ External control of balance and calibration output

Specifications

Number of

measuring points | | Point
Applicable gauge B
resistance 60-1000 Q
Gauge factor 2.00

Bridge excitation

2 or 0.5 Vrms (20 kHz)

Balancing method

Electronic automatic (remote control possible)

Resistance Adjustment time: About 2 seconds
Using nonvolatile memory
Capacity Electronic automatic tracking

Balancing range

Resistance

+10000 x 107 strain

Capacity

3000 pF

Balancing accuracy

+1 % 107 strain or less
(Bridge excitation 2 Vims, SENS of 200 x 10° strain or less)

Rated output (RO)

1to 10 V can be setin 1V steps

For rated output of 1 V, 50 to 5000 x 10 strain

Sensitivity For rated output of 10 V, 500 to 10000 x 10 strain
adjustment (SENS) | Both can be setin 1 x 10 strain steps
(Bridge excitation 2 Vrms)
Sensitivity 50 x 107 strain, at bridge excitation of 2 Vrms
OuT 1 1V (5 kQ load)
ouT 2 1V (5 kQ load)

Measurement range

+50000 x 10° strain (bridge excitation 2 Vrms)

Nonlinearity

+0.2% FS

Maximum output

OouT 1

+10 V (5 kQ load)

OuUT 2 +10 V (5 kQ load)
Output shift
Shift range -10 to +10 V or OFF (can be setin 1 mV steps)
Calibration output
Voltage *RO
Accuracy +0.5% RO
Response DC to 10 kHz (-3 dB + 1 dB)
frequency (Low pass filter: PASS, with coupling DC)

Low-pass filter

Cutoff frequency

30 Hz, 100 Hz, 300 Hz, 1 kHz (-3 dB + 1 dB) and PASS

Cutoff property

Butterworth property
-12dB * 1 dB/oct (30 Hz to 1 kHz)

High-pass filter

Coupling AC mode

Cutoff frequency

About 0.3 Hz

e
B
20080
-G

Dynamic
strainmeter
DA-38A

This is a carrier type dynamic strainmeter that is compact and
designed for ease of use. A digital sensitivity setting method is
adopted for sensitivity adjustment to easily perform accurate
sensitivity adjustments. It is a high-response type with a response
frequency of 10 kHz. In addition, highly reliable dynamic strain
measurement is possible with such functions as digital monitoring of
measurement values. It can be configured for multichannel use by
incorporating it into the case or rack.

For bridge excitation 2 Vrms, maximum output 10 V
56 dBp-p or more

SI/N ratio (SENS =100 x 10° strain or more, RO = 1 V, LPF = PASS)
62 dBp-p or more
(SENS =200 x 10° strain or more, RO = 1V, LPF = PASS)
Stability
Zero point +0.1 x 10°° strain/°C (at max. sensitivity)
P +0.5 x 10 strain/24 h (at max. sensitivity)
P +0.05% FS/C®
Sensitivity +0.2%/FS/24 h
Reading of TEDS sensor information, automatic
TEDS setting of coefficients, display of physical

quantities

Four-digit 1/2 digital display (Voltage output,
physical quantity, TEDS information display and
over display function available)

21-point LED level meter

Vibration tolerance | 29.4 m/s® (50 Hz, 0.6 mmp-p) three directions

Operating temperature /| _ .
humidity range 10 to +50C

Power supply

Output monitor

85% RH or less (No condensation)

Rated voltage AC 100 to 240 V, 50/60 Hz
Allowable voltage AC 90 to 264 V, 50/60 Hz

AC power SUpPly | 1. i im power consumption 8.5 VA max (AC 100 V)

13 VAmax (AC 240 V)
Rated voltage DC12t024 V
DC power supply | Allowable voltage DC 10to 30 V

Maximum power consumption 0.27 Amax. (DC 12 V)
Outside dimension | 40 (W) x 140 (H) x 266 (D) mm (Excluding protrusions)
Mass Approx. 750 g

Standard accessories

Instruction Manual
AC Power Cable(CR-04)* ..
DC Power Cable(CR-061)*
Output cable (CR-31)....
Accessory box

Dedicated mounting screw (M3 bind screw)................ 2
ViNYl Washer ........oooiiiiiiiiiici e 2
Warranty certificate............ccccoooiiiiiiiii 1

* Specify CR-041 or CR-061 when ordering

(7]
)
c
Q
£
=)
[
=1
(2]
=
(o}
c
=
=)
(2]
(1]
(V]
=

297



DYNAMIC STRAINMETERS

DC-96A / DC-97A (pc type)

® Broadband response frequency
DC-96A: DC to 200 kHz
DC-97A: DC to 500 kHz

@ Digital sensitivity setting. (The amplifier sensitivity is set by
selecting the amplifier’s rated output (RO) in the range
from 1 to 10 V and then setting the corresponding strain
on the four-digit digital setting unit.)

@ Improved performance of electronic automatic balancing.
(The balancing range is 10000 x 10 strain and the balancing
accuracy is 5 x 10° strain.)

®As for the temperature stability of zero-point, high
accuracy of 0.5 x 10°® strain/°C is achieved.

@ Can be used as a DC amplifier.

@®Bridge excitation can be switched between constant
voltage and constant current.

® Dual output system equipped with conventional output
terminals of two systems, voltage and current.

@ Built-in low-pass filter and high-pass filter. V' Dynamic

@ Capable of external control of balance and calibration 0 SDtE:a_iggﬁAetef
output.

@ Dual power supply method of AC and DC.

This is a broadband DC type dynamic strainmeter that is compact
and designed for ease of use. A digital sensitivity setting method is
adopted for sensitivity adjustment to perform accurate sensitivity
adjustments. The range and accuracy of electronic automatic
balancing are improved compared to the conventional ones, allowing
it to be used for a wide range of measurements. In addition, capacity
balancing is not required because this is a DC type. Furthermore, the
bridge excitation can be selected from either the constant voltage
type or the constant current type. When the constant current method
is used for the bridge excitation, there is no sensitivity decrease
because of the resistance of the connection cable to the strain gauge
type transducer, and bridge box. Although this equipment is designed
for one channel use when used alone it can be configured for
multichannel use by incorporating it into the dedicated case or rack.

System Block Diagram

Dynamic Strainmeters
Strain gauge DA-17A/ DA-18A/ DA-37A / DA-38A
DC-96A / DC-97A

Y

Strain gauge type transducer
Load cell etc.
o Analog output
» Recorder
Strain gauge type
Accelerometer etc. PC

High-speed ADC board
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DYNAMIC STRAINMETERS

Specifications

Number of
measuring points

1 point

Applicable gauge

High-pass filter

Coupling AC mode

resistance
3&?:;2“ 60 to 1000 Q (Bridge excitation 2 V)
Constant current| 120, 350 Q

Gauge factor 2.00

Bridge excitation

Constant
voltage

DCO0.5,1,2,5,10V

Constant current

DC about 4.2, 8.3, 17, 42 mA (Bridge resistance 120 Q)
DC about 1.4, 2.9, 5.7, 14, 29 mA
(Bridge resistance 350 Q)

Input resistance

10 MQ + 10 MQ (Balanced differential input)

Balancing method

Electronic automatic (remote control possible)
Adjustment time: About 2 seconds
Using nonvolatile memory

Balancing range

+ 10000 x 10 strain

Balancing
accuracy

+5 x 10° strain or less

Rated output (RO)

1to 10 Vis setin 1V steps
(Bridge excitation 2 V, SENS of 500 x 10°® strain or more)

Cutoff frequency|0.05 Hz + 0.015 Hz (-3 dB)
Cutoff property |-6 dB + 1 dB/oct
For bridge excitation 2, maximum output 10 V
DC-96A DC-97A
PASS 28 dBp-p or more | 30 dBp-p or more
SI/N ratio DC to 10 kHz | 40 dBp-p or more | 46 dBp-p or more
DC to 1 kHz |44 dBp-p or more | 50 dBp-p or more
DC to 100 Hz | 50 dBp-p or more | 56 dBp-p or more
(SENS =100 x 10° strain, RO = 1 V)
Stability
+0.5 x 10° strain/°C (at max. sensitivity)
Zero point +5 x 10° strain/24 h (at max. sensitivity)
(Bridge excitation 2 V)
s +0.01%/C°
Sensitivity +0.05%/24 h
As DC amplifier
. + 0.5 pV/°C (at max. sensitivity)
Zero point + 5 uV/24 h (at max. sensitivity)
oL 10
Sensitivity £0.01%/C

+0.05%/24 h

Sensitivity
adjustment (SENS)

For rated output of 1 V, 50 to 10000 x 10 strain
For rated output of 10 V, 500 to 10000 x 10 strain
Both can be set in 1 x 10° strain steps

(Bridge excitation 2 V)

Output monitor

41-point LED level meter (with over display function)

Self-diagnosis
function

Amplifier sensitivity
Bridge excitation
Open over

As DC amplifier

For rated output of 1V, 0.050 to 10.000 mV
For rated output of 10 V, 0.500 to 10.000 mV
Both can be set in 0.001 mV steps

Common mode
rejection ratio

60 dB or more

Vibration tolerance

29.4 m/s? (50 Hz, 0.6 mmp-p) three directions

Operating temperature
[ humidity range

-10 to +50C° 85% RH or less (No condensation)

Power supply

g'ggﬁg)“s‘me"‘ 1110t0 1 (OUT I only)

Sensitivity 50 x 10°® strain, at bridge excitation of 2 V
ouTVv 1V (5 kQ load)
OUuT I 12 mA or more (30 Q load)

As DC amplifier

At 0.05 mV

ouTVv

1V (5 kQ load)

AC power supply

(Either (1) or (2) as specified by the customer)

OouTI 12 mA or more (30 Q load)
mzz”'eme“‘ +100000 x 10° strain (Bridge excitation 2 V)
As DC amplifier |+100 mV
OUTV  £0.02% FSorless

Nonlinearity

OUT I +0.2% FS or less

Maximum output

(1) Rated voltage| AC 100 V 50/60 Hz
Allowable voltage | AC 90 to 132 V 50/60 Hz

(2) Rated voltage| AC 200 to 240 V 50/60 Hz
Allowable voltage | AC 180 to 250 V 50/60 Hz

N | 16 Va

DC power supply

Rated voltage DC12t024V

Oc','l‘t’;"’;’eb'e DC 1010 30 V

Maximum

consumption 0.7 A max

current

ouTvVv

+10 V (5 kQ load)

Outside dimension

40 (W) x 140 (H) x 266 (D) mm (Excluding protrusions)

Mass

Approx. 1.2 kg

+ 50 mA (30 Q load, when using 120 Q bridge) or

Standard accessories

Instruction Manual

AC power cable (CR-04)*
Output cable (CR-30)...
Flathead screwdriver ...

Accessory box

Warranty certificate

el +10 V (5 kQ load)
Output shift

Function Shifts the output with a multi-turn potentiometer.

Shift range -10to 10 V or OFF
Calibration output

Voltage + (RO, RO/2)

Accuracy +0.5% RO

DC-96A: DC to 200 kHz (-3 dB+ 1 dB)

Response

frequency range

DC-97A: DC to 500 kHz (-3 dB+ 1 dB)
(Low pass filter: PASS, with coupling DC)

Low-pass filter

Cutoff frequency

10, 30, 100, 300 Hz, 1 k, 3k, 10 k, 30 kHz
(-3 dB £ 1 dB) and PASS

Cutoff property

Bessel property
-12 dB £ 1 dB/oct

* CR-061 is included when the DC power option is specified.
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THERMOCOUPLE ADAPTER

TA-01KT

@ Compact and lightweight

@ No external power supply required

@ Built-in reference junction

@ Isolated Input and output

@ Digital linearization provides better linearity than analog

linearization

@ Built-in burnout function
@ Calibration output function enables setting check of

strainmeters

System Block Diagram

TA-01KT thermocouple adapter

The TA-01KT is a K/T thermocouple adapter to perform temperature
measurement with a DC bridge excitation type strainmeter.

Since a power supply from the main unit of the measuring
instrument is used, no external power supply is required, and K/T
thermocouple temperature measurement is possible with most
strainmeters of the DC bridge excitation method. It has a thin shape
and can be directly connected to the connector of strainmeter, so it
does not take up much space.

®

Type KIT

thermocouple

Thermocouple adapter TA-01KT

DC-96A/-97A

Specifications

Number of measuring

points 1 point
Applicable KT
thermocouple ’
Measurement

temperature range

K: -50C° to +1000C°, T: -50C° to +300C°

Response time

20 ms or less (0 — 90%)

Burnout Upper scale out (Output of +1050°C or mode)
Sensitivity 10 uV/°C (When bridge excitation is 2V, 10 x 10° strain/°C)

£(0.2% + 1.0°C) (Ambient temperature: +20 to +30°C)
Accuracy

£ (0.4% + +1.5°C) (Ambient temperature: 0 to +50°C)

Internal reference
junction accuracy

+ 0.7°C (Ambient temperature: +20 to +30°C)
+ 1.0°C (Ambient temperature: 0 to +50°C)

Allowable conductor
resistance

500 Q or less

Allowable input
voltage

30V

Input/output
insulation resistance

100 Q or more (at DC 500 V)

Operating temperature
[ humidity range

0to +50C° 85% RH or less (No condensation)

Power supply (Bridge
excitation)

DC 1.95 to 5.3 V (Constant voltage method)

Consumption current

16 mA max

Outside dimension

22 (W) x 41 (H) x 70 (D) mm (Excluding protrusions)

Mass

Approx. 100 g

| Compatible measuring instruments

DC type dynamic strainmeters
DC-204R / -204Ra. DC-004P
DH-14A

DC-96A / -97A

DS-50A

TMR-321




BRIDGE BOX

Bridge Box

The bridge box is used when connecting a strain gauge using the one-gauge method, two-gauge method to a measuring instrument that supports
the four-gauge method, such as a dynamic strainmeter.

Resistors for bridge configuration are provided inside. In addition, even in the case of a four-gauge method transducer, a bridge box is used to
connect it to the terminal when the tip is a loose wire. Depending on the connection method to a terminal, various bridges can be configured.
(Refer to page 14 of “Strain Gauge Bridge Circuit”)

Model Number of Apgpalif;: ° one-gauge oﬁ:-zgz:: mnauraion Opposite side two- Other functi
odel name meas_urlng f four-gauge . | two-gauge Opposite side two- er functions
points re‘?;?lt]aerlf: € method mitv?;dt;:?e m:vti?:?yt;‘)’reo method gauge method t%wreg?w'inr:tti;':i
One-gauge method two-

SB-122A 246810 | 1200 ° ° ° ° wire gpegcompaﬁble
SB-123A 1 120Q (] [ ] [ ] [ [ [ ] General-purpose compact
SB-353A 1 350Q [ [ ] [ ) [ ) [ ] [ ] one-touch terminal

3 Connector connection
SB-120SB 2,4,6,8,10 120Q [ ] [ ] [ J [ J compatible

.3 Plastic region measurement
SB-120PY 2,4,6,8,10 120Q () [ ] [ ] ([ ] compaﬁb%
SB-120B 1 120Q [ ] [ ] [ ] [ ] [ ] [ ]
SB-350B 1 350Q [ ] [ ] [ ] [ ] [ ] [ J
SB-128A 8 120Q o [ ] [ ) [ ) [ ) [ ]
SB-128A-10 10 120Q [ [ [ ) [ ) [ ] [ ]
SB-358A 8 350Q [ ] [ ] [ [ ] [ ] [ ]
SB-120DD-1R 1 120Q [ ] [ ] Connector direct
SB-120DD-4R 1 - [ ) connection for DC-204R/
SB-350DD-1R 1 3500 ® ® TMR™
SB-120DG-1R2 1 120Q [ ]
SB-120DG-1R3 1 120Q [ ] NDIS connector direct
SB-120DG-4R 1 - [ ) connection one-touch
SB-350DG-1R2 1 350Q [ terminal
SB-350DG-1R3 1 350Q [ )

*1: The values apply to the one-gauge method or opposite side two-gauge method. The values for the two-gauge method and four-gauge method depend on the measuring instrument.
*2: This is supported by the included short bar.

*3: This is supported by shorting B-C.

*4: When using DC-204R/-204Ra, remote sensing is supported by the dedicated extension cable.

Precautions when using the one-gauge method two-wire type

In the one-gauge method, the increase in resistance due to the length of the lead wire of the two-wire type reduces the sensitivity and increases the initial imbalance. Furthermore,
fluctuations in the cable resistance due to temperature changes are a major unstable factor in measurements. To reduce the effect, make lead wires as thick and short as possible
and use the product in a place where temperature changes do not occur.

For cases where temperature changes or the lead wires are long, we recommend the one-gauge method three-wire type. The three-wire type has half the sensitivity decrease because of the lead wire
length as the two-wire type and offsets the effect on the initial unbalance and fluctuations in the lead resistance due to temperature. Therefore, it is an excellent wiring method for stable measurements.

SB-1 22A | One-gauge method two-wire type compatible | C € SB-1 23A/SB-353A c E

®one-gauge method two-
wire type compatible

@ Easy to switch the gauge
method by using switch

® Compact and lightweight

® One-touch terminal

@ Supports all wiring methods

@ Easy to switch the gauge method by
using a switch

@ Easy to multi-channelize

SB-122A-2

The gauge method can be easily switched using a changeover switch and four types of
methods, or one-gauge method two-wire type, one-gauge method three-wire type, two-gauge
method and four-gauge method, are supported.

As for the number of input points per unit, there are five types from 2 to 10 points.

This is a compact general-purpose bridge box that adopts one-touch terminals. All strain gauge
wiring methods, or the one-gauge method, opposite side two-gauge method, two-gauge

Specifications method, and four-gauge method, can be supported.
Number of 2 po!ntsE SB-122A-2 4 po!ntsE SB-122A-4 Specifications
q i 6 points:  SB-122A-6 8 points: SB-122A-8
measuring points . Number of )
10 points: SB-122A-10 measuring points 1 point
Input terminal g3 x 3P, termlrlil Z'Td Scrow tx 2 1200 One-gauge method two-wire type, one-gauge method three-
ne-gauge metnhod two-wire type: . wire type, two-gauge method, opposite side two-gauge
Input One-gauge method three-wire type: 120 Q method, opposite side two-gauge method three-wire type
Two-gauge method: 60-1000 Q Input SB-123A 120 Q
Four-gauge method: 60-1000 Q SB-353A 350 Q
Switch Compact toggle switch two-gauge method, four-gauge method 60 to
Connection terminal| Soldering, screw attachment 1000 Q
ﬂm‘lﬂ:}g g'l:‘gpee’a‘“re 20 to +60C° 85% RH or less (No condensation) g::::ction Compact slide switch
Outside dimension and mass il Clamp type one-touch terminal
SB-122A-2 About 55 (W) x35 (H) x100 (D) mm Approx. 0.4 kg :
SB-122A4 About 105 (W) x35 (H) 100 (D)mm  Approx. 0.6 kg ,olf:mﬂg g’;'g”:’at“” 20t0+60C°  85% RH or less (No condensation)
SB-122A-6 About 155 (W) x35 (H) x100 (D) mm Approx. 0.8 kg Outside
SB-122A-8 About 205 (W) %35 (H) x100 (D) mm Approx. 1.0 kg e 30 (W) x 30 (H) x 90 (D) mm (Excluding protrusions)
SB-122A-10 About 255 (W) x35 (H) x100 (D) mm Approx. 1.2 kg
Mass Approx. 100 g

Standard accessories

Standard accessories

Mounting bracket ... 1 set i -
INStruction ManUal...............cooourooueeeeeeieeeeeeeeeee e 1 DIN rail mounting part ... 1
Warranty CErtifiCate ...............ccooovveeeeeeeeeeeeeseeeeeieeeeen 1 M3 X 6 panhead SCreW ............ccvuiiiiiiiiiiiiieieeeeeas 4

Instruction Manual..............ooiiiiiiiii 1

* The connection cable CR-612 is available as an option.

* The connection cable CR-612 is available as an option.
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BRIDGE BOX

Bridge Box

SB-120SB Ce€

| Plastic region measurement compatible | c €

SB-120PY

@ Equipped with NIDS
connector

®Easy to switch the gauge
method by a slide switch

o ;.m.ﬂ;.ﬁ;_ N

The SB-120SB is a bridge box that can also relay a strain gauge type transducer using the
NDIS connector with one unit. Easy to switch the gauge method with a slide switch. The lead
wires can be connected either by soldering or screw attachment.

As for the number of input points per unit, there are five types from 2 to 10 points.

@ Plastic region
measurement compatible

@ Easy to switch the gauge
method by using a switch

SB-120PY-2

This is a bridge box that can measure plastic region strain using the one-gauge method. The
switch enables to switch among the one-gauge method three-wire type, two-gauge method and
four-gauge methods, as well as between normal measurement and plastic region measurement.
In plastic region measurement, the sensitivity becomes 1/10 and up to 200000x10° strain can
be measured using a dynamic strainmeter with a measurement range of 20000107 strain.

ification
Specifications As for the number of input points per unit, there are five types from 2 to 10 points.
Number of 2 points:  SB-120SB-2 4 points: SB-120SB-4
umberot | §points:  SB-120SB-6 8 points: SB-120SB-8 Specifications
measuring points| " . SB-120SB-10
P - Number of 2 points:  SB-120PY-2 4 points: SB-120PY-4
Terminal : M3 x 5P terminal bind screw 1 . 6 points:  SB-120PY-6 8 points: SB-120PY-8
el s el Connector : NDIS 7P connector measuring points 10 points:  SB-120PY-10
Input One-gauge method (B-C shorted), one-gauge method three-wire type: 120 Q Input terminal M3 x 5P terminal bind screw
Two-gauge method, four-gauge method: 60 to 1000 Q Input One-gauge method two-wire type: 120 Q (by shorting B-C)
Switch Compact slide switch Normal One-gauge method three-wire type: 120 Q
: measurement Two-gauge method, four-gauge method 60 to 1000 Q
ﬁ,‘m‘?ﬁ:f'o" Screw attachment, soldering, NDIS connector 0 t gaug gug
= - "glua stic region One-gauge method two-wire type: 120 Q (by shorting B-C)
perating One-gauge method three-wire type: 120 Q
temperature / -20 to +60C° 85% RH or less (No condensation) measurement gaug P
humidity range Switch Slide switch x 2, toggle switch
Outside dimension and mass oy Soldering, screw attachment
SB-120SB-2  About 55 (W) x35 (H) x100 (D) mm  Approx. 0.6 kg terminal
SB-120SB-4  About 105 (W) x35 (H) x100 (D) mm  Approx. 0.8 kg Operating temperature| 4. .a0ce  85% RH or less (No condensati
SB-120SB-6  About 155 (W) x35 (H) x100 (D) mm  Approx. 1.0 kg I humidity range ° % RH or less (No condensation)

(
SB-120SB-8  About 205 (W) x35 (H) x100 (D) mm  Approx. 1.2 kg
SB-120SB-10 About 255 (W) x35 (H) x100 (D) mm  Approx. 1.4 kg

Standard accessories

Mounting bracket ............ccocooiiiiiii 1 set
Instruction Manual...............cooi 1
Warranty certificate .............cooviiiiiiii 1

* The connection cable CR-612 is available as an option.

SB-120B/SB-350B

Outside dimension and mass

SB-120PY-2  About 55 (W) x35 (H) X100 (D) mm Approx. 0.4 kg
SB-120PY-4  About 105 (W) %35 (H) x100 (D) mm  Approx. 0.6 kg
SB-120PY-6  About 155 (W) %35 (H) x100 (D) mm  Approx. 0.8 kg
SB-120PY-8  About 205 (W) %35 (H) x100 (D) mm  Approx. 1.0 kg
SB-120PY-10 About 255 (W) x35 (H) x100 (D) mm  Approx. 1.2 kg

Standard accessories

Mounting bracket ............cccooviiiiiii 1 set
Instruction Manual.................. 1
Warranty certificate .................ccco 1

* The connection cable CR-612 is available as an option.

SB-128A/SB-128A-10/SB-358A

@ Supports all wiring
methods

® No mechanical parts and
high durability

This is a 1-point type bridge box. Depending on the connection method to the
terminals, various types of bridges, or the one-gauge method, opposite side two-gauge
method, two-gauge method and four-gauge method, can be configured using strain
gauges. The lead wires can be connected either by soldering or screw attachment.

Specifications

Number of

measuring points 1 point

One-gauge method, one-gauge method three-wire
type, opposite side two-gauge method, opposite
Input side two-gauge method three-wire type

120 Q (SB-120B), 350 Q (SB-350B)

Two-gauge method, four-gauge method: 60 to 1000 Q

&o"r:‘ri\ﬁgltion Dual-purpose for screw attachment and soldering
?ﬁ:ﬁgﬂg ::r#gpeerature -10 to +50C° 85% RH or less (No condensation)
::na%lll;loutput ®9 mm, 4-core shielded cable, 3 m, tip NDIS plug

Outside dimension 65 (W) x 40 (H) x 110 (D) mm (Excluding protrusions)

Mass Approx. 0.7 kg

@ Supports all wiring
methods

Specifications

Number of

measuring points| 8 POMS (SB-128A/SB-3584), 10 points (SB-128A-10)

One-gauge method, one-gauge method three-wire
type, opposite side two-gauge method, opposite
Input side two-gauge method three-wire type

120 Q (SB-128A/SB-128A-10) 350 Q (SB-358A)

Two-gauge method, four-gauge method 60 to 1000 Q

Connection

etire Dual-purpose for screw attachment and soldering

Operating
temperature /
humidity range

-20 to +60C° 85% RH or less (No condensation)

SB-128A/SB-358A: 240 (W) x 33 (H) x 150 (D) mm
SB-128A-10: 300 (W) x 33 (H) x 150 (D) mm
(Excluding protrusions)

Outside
dimension

Mass Approx. 2 kg

Standard accessories

Instruction Manual.............coooiiiiii 1
Warranty certificate ... 1

* The connection cable CR-612 is available as an option.



BRIDGE BOX

SB-120DD-1R/4R/ €
SB-350DD-1R

®One-touch connection to
measuring instruments with
mini plug connector

® Compact space-saving and
lightweight

@ Easy connection o loose wire
transducers (SB-120DD-4R)

This is a bridge box for the measuring instruments, DC-204R smart dynamic strain recorder and

TMR-321/-323/-221/-223 multi-recorders that adopt mini plugs (PRC0O7-P8M). Since no cables

are required to the measuring instrument, the area around the measuring instrument can be set

up compactly. The SB-120DD-1R and SB-350DD-1R are compatible with the one-gauge

method three-wire type (the one-gauge method two-wire type is supported by shorting B-B’) and
the two-gauge method, and the SB-120DD-4R is compatible with the four-gauge method.

In addition, when using the DC-204R/-204Ra, the remote sensing function between the
measuring instrument and bridge box is enabled by using the CR-6185 sensor cable. This
eliminates error factors due to cable conductor resistance and ambient temperature changes to
achieving highly accurate measurements.

Specifications

Number of !

measuring points 1 point

Measurement

method

&';‘:;l%a d”gfree_ SB-120DD-1R 120Q

wire type* SB-350DD-1R 350Q

two-gauge SB-120DD-1R 120, 350Q

method SB-350DD-1R 120, 350Q

four-gauge -

et SB-120DD-4R 120 ~ 1000Q

tcegr?‘?ﬁacltion Screw attachment

Operating

temperature / 0 to +50C° 85% RH or less (No condensation)
humidity range

Sutside 14 (W) x19 (H) x59 (D) mm (Excluding protrusions)
Mass Approx. 22 g

Standard accessories

Instruction Manual.............cooiiiiiii 1

SB-120DG-1R2/1R3/4R
SB-350DG-1R2/1R3 q3
For two-wire tvp @ One-touch connection to measuring

instruments with NDIS connector plug
® One-touch terminals allow easy
connection of lead wires
@ Compact and lightweight

" For three-wire type

This is a bridge box that can be connected to a measuring instrument with one touch. Since no
cables are required to the measuring instrument, the area around the measuring instrument
can be set up compactly. The SB120DG-1R2 and SB-350DG-1R2 are compatible with the one-
gauge method two-wire type, and the SB120DG-1R3 and SB-350DG-1R3 are compatible with
the one-gauge method three-wire type.

Specifications
Number of
measuring 1 point
points
SB-120DG-1R2/SB-350DG-1R2
One-gauge method two-wire type
Input SB-120DG-1R3/SB-350DG-1R3

One-gauge method three-wire type
SB-120DG-4R
Four-gauge method

Applicable gauge| SB-120DG-1R2/-1R3 120 Q

resistance SB-350DG-1R2/-1R3 350 Q

Connection

terminal touch

Operating

temperature / -20 to +60C° 85% RH or less (No condensation)

humidity range
Outside dimension
SB-120DG-1R2 / SB-350DG-1R

17 (W) x 18 (H) x 63 (D) mm (Excluding protrusions)
SB-120DG-1R3 / SB-120DG-4R / SB-350DG-1R3

22 (W) x 18 (H) x 63 (D) mm (Excluding protrusions)

Mass ‘ Approx. 50 g

Standard accessories

Instruction Manual..............oooiiiiiiiiii 1
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DYNAMIC STRAINMETERS

Related Products (ior dynamic strainmeters)

Carrying case

Rack

P-6B

This case is used to configure the DA series and DC series as
multichannel type. It is equipped with a power switch,
calibration strain generation switch, and balance button that
allow simultaneous operation of all channels.

7

71 ML LI 1101 100 g

R-10B

This is a JIS standard rack that stores the DA series, DC series, and other series in a
10-channel configuration. It is equipped with a power switch, calibration strain generation

switch, and balance button that allow simultaneous operation of all channels.
Model name ":;#:::;Igf Outside dimension (W x Hx D mm)
PaB p 208%148x308 Model name r‘::w:r?r?;lgf Outside dimension (W x H x D mm)
P-6B 6 288x148x308 R-10B 10 480%149x311
P-8B 8 368x148x308 (Excluding protrusions)
P-10B 10 448x148%308

(Excluding protrusions)

LAN compatible carrying case for DA-37A/DA-17A

P-8AL with 1 unit of dynamic
strainmeter incorporated

Back of case
LAN interface
DC and AC power switches

This case is used to configure the DA-37A and DA-17A as multichannel types. Various settings
of the gain, low-pass filter, etc., operations of balance and calibration strain generation, each
setting value, and monitor values can be obtained via the LAN interface from a PC. It is
equipped with a power switch, calibration strain generation switch, and balance button that
allow simultaneous operation of all channels.

Specifications

Number of 4 units: P-4AL 6 units: P-6AL
measuring points| 8 units: P-8AL 10 units: P-10AL

Ethernet IEEE 802.3, RJ-45 connector
10BASE-T/100BASE-TX

Interface

Balance, calibration strain generation, power supply

R e Simultaneous operation of all channels

Balance, calibration strain generation, power supply

External control ) .
* Simultaneous operation of all channels

AC 100 V 50/60 Hz 8 VA max
DC 12/24 V 0.25 Amax. (DC 12 V)
* Power consumption is rack only.

Rated voltage

AC 90 to 132 V 50/60 Hz

Allowable voltage DC 10 to 30 V

Operating
temperature /
humidity range

-10 to +50C° 85% RH or less (No condensation)

Outside dimension and mass

P-4AL 208 (W) x 148 (H) x 308 (D) mm Approx. 2.3 kg
P-6AL 288 (W) x 148 (H) x 308 (D) mm Approx. 2.7 kg
P-8AL 368 (W) x 148 (H) x 308 (D) mm Approx. 3.1 kg
P-10AL 448 (W) x 148 (H) x 308 (D) mm Approx. 3.5 kg

* Excluding protrusions. Mass is case only.

Dynamic strainmeter fixing base

This is a base when using the DA series, DC series, and other series for one channel alone. Itis
used by attaching it to the bottom of the measuring instrument.

Applicable measuring instrument

Dynamic strainmeter DA series DC type dynamic strainmeter DC series

SB-OT1B one-touch terminal

This terminal block allows one-touch connection of input lead wires. It is used by attaching to the
input terminal of the switch box and bridge box (SB-120SB / SB-120PY / SB-122A). One is
used per lead wire (sold in units of five).




TELEMETRY SYSTEM

DT-221 T/ DT-281R (Telemetry system)

2.4 GHz advanced low-power data communication

System as a whole
® Using the 2.4 GHz band for the wireless band
@ High-speed sampling of 10 kHz (100 us)

DT-221T (Transmitter)

@ Transmitting strain values as digital values

® No calibration is required since the strain value is pre-
calibrated.

® Robust due to the use of materials with high mechanical
strength

@ Easy wiring due to unique terminal block

@ Built-in transmitting antenna

@ Compact: 36 (W) x12.5 (H) x22.5 (D) mm

DT-281R (Receiver)

@ Outputs a voltage equivalent to the strain value.

@ No calibration is required since the voltage output is pre-
calibrated.

@ The voltage output range can be switched among three
types: + 5000, £10000 and + 25000 x 10°® strains.

® Model DT-281R (-04) that supports the voltage output
ranges of + 500, +1000 and * 2500 x 10° is available.

System Block Diagram

Moving object/drive shaft etc.

Strain gauge*3

DT-221T

transmitter | DI'ZB‘R

Strain gauge type s @

transduce Load cell o ]
{ =

- B

o
=<

* 3 A bridge box is required when connecting a strain gauge.

Y

DT-281R receiver

DC1ay
TElEMETRY RE(EIVER
"8R9
:::f’ : lER? .
~Fs . Q
m;"”'ﬁr*t @ oincry
o - G REC&I‘/E
u
| "n . b
S i R
R S
0 Sl
| (] DT-221T transmitter

ANTENNA v

DT-281R receiver w!]
i

This system is a telemetry system developed to perform strain
measurements of rotating object, moving object, etc., which are
difficult to measure with wires. It is effective for measurements when
the target object is large, such as a large machine tool and when the
range of movement is large, resulting in a large distance between the
transmitter and receiver.

Recorder

e Our measuring instrument (TMR-300 series etc.)
¢ Oscilloscope

¢ Recorder

e Customer’s recording system etc.

TMR-300 series
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TELEMETRY SYSTEM

DT-221T/DT-281R

External Dimensions

Transmitter
(DT-221T)

= QI
36
Specifications
Transmitter (DT-221T)

Receiver
(DT-281R)

Strain measurement part

Number of
measuring points

1 point

Applicable gauge
resistance

120 to 1000 Q (4 G bridge)

Bridge excitation

20V +8%

Measurement range

+ 25000 x 10° strain (including initial imbalance)

Measurement
accuracy

+0.2% FS

Sampling frequency

10 kHz (100 ps)

Response frequency

DCto 1kHz (-3 dB £ 1dB)

235 48 9.5 29
TELEMETRY RECEIVER o
® DT-281R @/m @
® K§ ©
.......... -
=0 Qul| g
B e | &
o
(&)
(]
Rl] A8 LI®
5

Receiver (DT-281R)

Resolution

1 x 10° strain

Wireless part

Stability Zero point

+0.8 x 10° strain/C®

Stability Sensitivity

+0.01% FS/C®

Power supply voltage measurement part

Number of
measuring points

1 point

Wireless specifications

2.4 GHz advanced low-power data communication system

Number of channels

16 channels

Antenna connection terminal

SMA connector

Display/operation

Receiving signal strength LED / transmitter battery
voltage LED / wireless channel changeover switch

Measurement range

DC1.3t03.6V

Voltage output part

Wireless part

Wireless
specifications

2.4 GHz advanced low-power data communication system

Number of channels

16 channels

Voltage output connector

BNC connector

Voltage output

+5V Select with the strain output range changeover switch
+25000 x 10° strain

+ 10000 x 10° strain

+5000 x 1strain

Antenna

Built-in

Voltage output accuracy|

+0.5% FS (System as a whole)

Display/operation

Wireless channel changeover switch

Stability Zero point

+0.55 mV/C®

General

Stability Sensitivity

+0.05% FS/C®

Power supply

S/N ratio

47 dB (System as a whole)

Calibration output

+5V

Low-pass filter

100 Hz, 500 Hz, PASS (1 kHz) (-3 dB + 1 dB)

voltage DC1.3t0 3.6V

Consumption - o o
ST 75 mAmax (DC 3 V supplied, 120 Q gauge, +23°C + 5°C)
Operating

temperature /
humidity range

-30 to +80C°, 85% RH or less (No condensation,
excluding batteries)

Balancing range

6000 x 10 strain

Balancing accuracy

+5mV

Vibration tolerance

100 m/s?, three directions

Centrifugal
acceleration
resistance

10000 m/s?, height direction

Display/operation

Strain output range changeover switch
LPF changeover switch / calibration outputchangeover switch
Balancing switch / output level LED

General

Outside dimension

36 (W) x 12.5 (H) x 22.5 (D) mm (Excluding protrusions)

Chassis material

Resin

Mass

Approx. 17 g

Standard accessories

Power supply voltage

DC9to 16V

Consumption current

80 mA max (DC 12 V supplied, +23°C + 5°C)

Operating temperature,
| humidity range

0to +50C°  85% RH or less (No condensation)

Instruction Manual.......
Warranty certificate ....

Outside dimension

48 (W) x 23.5 (H) x 100 (D) mm (Excluding
protrusions)

Mass

Approx. 140 g

Standard accessories

Instruction Manual..............ccoooiiiii 1
Warranty certificate ... 1
BNC coaxial cable (CR-31) ........cooviiiiiiii e 1

DC power cable (CR-062)
Receiving antenna ....

Options

2.4 GHz telemeter antenna cable, 1 m (CR-4701)
2.4 GHz telemeter antenna cable, 3 m (CR-4703)
2.4 GHz telemeter antenna cable, 5 m (CR-4705)

AC Adapter (CR-1869)
AC Adapter [For China]

(CR-1869-C)




TMR-300 series

MULTI-RECORDERS

@ A wide variety of sensor input/output units can be combined.

® Equipped with high-resolution range (strain 4G unit, strain
1G2G4G unit).

@ High-speed sampling of 100 kHz.

® Up to 80 measuring points, up to 320 points with four units
connected synchronously.

@ Supports distributed connection of up to 100 m between
the control unit and measurement unit.

@ Vibration tolerance and compact size suitable for vehicle installation.

@ Suitable for vehicle installation due to DC power operated.

® Data recovery during power outages and measurement
resumption function when power is restored.

@ Supports data storage on SD card (up to 32 GB).

@ Built-in wireless LAN (Only in Japan).

@ Real-time frequency analysis processing (optional) possible.

@ Equipped with long-time recording mode that records data
directly to a PC via LAN.

® TMR-321 supports remote sense and cancels a conductor
resistance change in the sensor input conversion cable.

The multi-recorder TMR-300 series is a compact multichannel data recording

system that can easily combine measurement units for various sensor inputs

according to the purpose. Since it is compact and lightweight, it can be easily

installed and used for measurements not only on existing structures

(equipment machinery, bridges, etc.) with limited installation space but also

on such moving objects as automobiles, aircraft, and ships. The

measurement unit, which serves as the input for various sensors, supports
strain gauges, DC voltages, thermocouples, etc., and can measure up to 80

System Block Diagram

+ Measurement units that can be combined up to 10 units
1 TMR-341 voltage output unit

Recorder

i

o
@
o
@

Cl

[+

Digital indicator

L)

Automobile ECU, etc.

.

Strain gauge

Ct

)

B

¥

Strain gauge type transducer|

DC voltage

S

Thermocouple

<

Rectangular wave
and sine wave

Q0

Charge output piezoelectric
accelerometer

Up to 4 units, 320 points

r-ﬁffa

. . N
analysis library N

(Optional software for TMR-311) >

Control unit synchronization

1Unit extension up to 100 m (Star type)
1Up to 10 measurement units can be connected

points. In addition to waveform recording, real-time frequency analysis
processing (optional) is possible. The control unit and up to 10 measurement
units can be connected to be installed in a space-saving manner. In addition,
the units can also be distributed and installed close to the sensors. The
control unit is equipped with various interfaces, and various settings and
measurement start are operated from a PC or the display unit. Using the
built-in wireless LAN, operation and monitor display are possible using a
tablet PC. In addition, by connecting the display unit, it is possible to control
the multi-recorder in a stand-alone manner, including the setting of various
units, measurement control, monitor, and setting file management.

MR-381 display unit (Setting, monitor, measurement start/stop, etc.)

Connect with the dedicated I/F cable (display
adapter TMR-381-1 and USB cable) or a LAN
cable

(An extemal power supply is required when using a LAN cable.)
Long-time recording mode for recording data directly via
LANLong-time recording mode for recording data directly via LAN
_ (Real-time data recording software)

Control via LAN and USB (Dynamic measurement software)

PC

(Setting, monitor,
measurement result, analysis
processing, etc.)

SD card
N RD-7300 real-time data recording
211 N N software (included as standard)

R-311.01 frequency RD-7300-E measurement data editing

software (included as standard)

RD-7640/RD-7640-M real-time data
N recording software (sold separately)
- N WF-7630/WF-7630-H waveform
ontrol via wireless LAN N disol fow d el
ynamic measurement software) ~ isplay software (sold separately)

(((' Tablet PC

(Setting, monitor,
measurement result,
analysis processing, etc.)

i ~

o0

: Dynamic measurement software

: TMR-7300 (included as standard)

: Visual LOG dynamic measurement

3 software TMR-7630/TMR-7630-H/

: TMR-7630-M (sold separately)

: Visual LOG is a registered trademark
| of us.

TMR-371-1 distribution adapter
* Connect one unit to one measurement unit.

Each measurement unit

the control units

* Up to 10 units in total including the measurement units between
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MULTI-RECORDERS

™ R-311 (control unit)

Controls up to 80 input points (10
various measurement units),
equipped with USB, LAN, and
wireless LAN interfaces

This is a central unit of the multi-recorder compact multichannel data
recording system. It controls various input/output units, supplies the
power, and collects data. One unit of this equipment can perform
measurement of up to 10 various input/output units, up to 80 points.
Equipped with wireless LAN*1, its operation and monitoring are
possible using a tablet PC.

*1: Wireless LAN is only available in Japan.

Supports SD cards of up to 32 GB capacity

Measurement data is saved on an SD card. It supports SD cards of
up to 32 GB capacity that enables long-time continuous data
recording and supports recording in the high-speed mode of 0.01
ms.

Recording time of 16 GB SD card (included as standard)

Automatic measurement mode  Free run
Sampling 1ms
Number of CHs Recording time
8 (1 unit) Approx. 277 hours
80 (10 unit) Approx. 27 hours

Three-digit, seven-segment LED to display the status of
measuring instrument

The three-digit, seven-segment LED on the front of the TMR-311
displays the settings of IP address and errors, so the status of this
unit can be checked easily.

Display contents of the seven-segment LED display
IP address
UPS charging rate
WLAN status
Serial number
SD card information
Power reduction
Error

Histogram recording system

By adding the TMR-311-01 frequency analysis library (software
option) to the control unit TMR-311, the multi-recorder system
becomes a histogram recording system that digitally processes the
measurement data according to a preset program and records it as
a frequency count.

The frequency analysis result is recorded in real time, so the results
can be checked immediately.

Front

USB port

Connect the CR-6187 USB cable
included with this unit. Install the
USB driver in the software

LAN port

Connect to a PC using a LAN cable with
RJ-45 connector. (For direct connection, a
cross cable is used.)

included.

Status LED

LED

SD card slot

Synchronization connector 4 G to 32 GB card

DC power connector

Connect the CR-10 DC power cable included with this unit. No power ON/OFF
switch is provided. The unit operates at the same time when the power is
connected.

TMR-311 control unit

3

Specifications (TMR-311)

Number of

measuring points Up 10 80 points

0.01t00.09 ms  (0.01 ms increments)
0.1t0 0.9 ms (0.1 ms increments)

1to 1000 ms (1 ms increments)

512 Hz, 1024 Hz, 2048 Hz, 4096 Hz, 8192 Hz

Sampling

128 M words (when used in the high-speed mode and no SD card inserted)
The data is divided by the recording points in eight-point increments.
When recorded eight points or less: 16 M data/point,
when recorded 16 points or less: 8 M data/point

When recorded 32 points or less: 4 M data/point, when
recorded 64 points or less: 2 M data/point

When recorded 80 points or less: 1.6 M data/point

Data memory

Trigger function

Data of arbitrary channel

Rataiitiogey (Arbitrary input level, relative level from the start)

Command trigger | Command from interface

Timer trigger Actual time, interval

External trigger External trigger input from TMR-353

Sampling and trigger synchronization up to TMR-311 x
4 sets (up to 320 points)
Up to 100 m between control units

Synchronization of
multiple units

Recording media SD card, 4 GB to 32 GB (SDHC high-speed mode, class 10)

Interface LAN, USB, wireless LAN (AP mode, fixed IP)*1

Display Status LED (Status display, IP address, etc.)

DC 10 to 30 V, 0.6 Amax (when 12 V is supplied, stand-alone)
AC 100 to 240 V, 50/60 Hz, 100 VA max (when using
the optional AC adapter CR-1895)

Power supply

Operating temperature /

humidity range 010+50C

85% RH or less (No condensation)

Vibration tolerance

29.4 m/s? (10-55 Hz) three directions

200 (W) x 50 (H) x 100 (D) mm

S dlhnensien (Excluding protrusions)

Seven-segment

Mass Approx. 900 g (Including rubber protectors)
Standard accessories
Instruction Manual............ccooiiiiiii 1
Warranty certificate ... 1
Power cable (CR-10)* ..o 1

Ground wire (CR-2020) .
CR-6187 USB cable .... .
SD card (16 GB)  ...vviiiiiiiiee e 1
TMR-7300 dynamic measurement software

RD-7300 real-time data recording software

RD-7300-E measurement data editing software (CD-ROM) ... 1
Software instruction manual (included in CD-ROM) ............ 1

*CR-1011 is included for CE-compliant countries
Options

AC Adapter (CR-1897)
AC Adapter [For China] (CR-1897-C)

Back The back of this unit is equipped with a flat cable connector for

cascade connection of up to 10 measurement units. Connect
using the CR-6490 control cable provided with the
measurement unit.

CR-6490 control cable




TMR-3

a1 (Display unit)

MULTI-RECORDERS

Stand-alone control of the

TMR-311

Specifications for the TMR-381

Display unit

Color TFT LCD display, 320 x 240 dots
(with touch panel)

Various settings
Control of measurement start / stop / balance

Function Numerical monitor / waveform monitor
Frequency monitor Measurement data display /
frequency analysis result display

Interface Dedicated I/F, LAN

P Supplied from TMR-311 using the dedicated I/F

ower supply

Or USB power feeding (Micro USB B connector)

Power supply

DC5V

voltage

Consumption

current 0.6 Amax

Operating

temperature / 0 to +50C° 5% RH or less (No condensation)

humidity range

doilrlrtzir‘\iseion 200 (W) x 30 (H) x 110 (D) mm (Excluding protrusions)
Mass Approx. 750 g (Including rubber protectors)

Standard accessories

Instruction Manual..

Warranty certificate
CR-6188 dedicated

TMR-381-1 display adapter

I/F cable .

Connection examples of the TMR-381 display unit

TMR-381 display unit

TMR-381
DIsPLAY UNIT

9]

TMR-300 Series

visplay unit TIMIR-38 1 |

Cce

By connecting the TMR-381 display unit, it is possible to control the multi-recorder in a stand-
alone manner, including the setting of various units, measurement control (balance /
measurement start and stop / automatic measurement setting), monitor (T-Y Sweep / Y-T Cont.
/ X-Y I numerical / frequency) and setting file management. When using the dedicated I/F cable,
no external power supply is required, and this unit is powered by the power supplied from the
TMR-311 control unit. In addition, it also supports connection via a LAN cable, allowing for
extension up to 100 m. As for power supply, it can be powered by a USB mobile battery.
Additionally, the display unit is powered independently of the TMR-311 control unit. Even if the
power supply of the display unit is tumed OFF after automatic measurement was started, the
measurement is continued. It is possible to connect when stopping the measurement or
checking the data. Graph display of the measurement data recorded on an SD card and display
of the frequency analysis result are possible.

Control connection o 41388 gedicated I/F cable
- Power is supplied from the TMR-311

TMR-381-1
() /displayadapter
B —]

LAN connection

+ - Extension distance Up to 100 m
- * AUSB power supply is used.
(USB power supply capable of supplying 600 mA or more)
USB power supply,
mobile battery, etc.
&

0~ CONNECTION
LAN P
CONTROL PORT
=
0
1

& DISPLAY

TMR-321
MODE ~ RANGE
46 2v 20008
46 2y 20000
46 2y 20000
46 2v 20000
46 2v 20008
46 2y 20000
46 2v 20000
46 2v 20000

CANCEL

2

GND LV

START AJUTO

Connection setting screen

Setting screen by unit

T/0iv EEEE 4

= MAIN MENU

UNIT 82 THR-321 Strain full bridge unit

83 THR: Thermocouple unit
B4 NONE
B5 NONE
etc. B6 NONE
87 NONE
B8 NONE
B9 NONE
18 NONE

MEASURING

2 MINITOR
Balance result screen

NONE
8 NONE

9 58-

v ENTER 3 MINITOR

RETURN

HONI HONI

81 +3649

v

START AUTO BAL MENU
Y-T graph display (sweep display)

BAL MENU

MEASURING

Y-T Cont. monitor

Y-T graph display (continuous display)

UNIT Sampling freauency/Data

SET. Coeff..unit,point.balance MEASURING

etc. Data trigger measurement etc.

Program measurenent
Version information

3 MINITOR 3 MINITOR

Graph display function of measurement data
O » 578 REIwE: []

START
Progran me, nent START

Data trigger meas. START

d trigger meas. START

Automatic measurement

RETURN

HONI
-4800
-4008

MONT
a1 +436
Jo1 +436

CENTER
oIV ] &l >
START ) BAL MENU

| 645
v
START AJTO BAL MENU
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MULTI-RECORDERS

TMR-300 series (various units)

TMR-321 strain 4G unit

I t unit f trai t d d Egtl_’é:‘r::::;g + 3 x 10° strain or less
Sgu lilm or strain gauge type ransducers an Zero stability [ +1 x 10° strain/°C (at max. sensitivity)
8 v_ottalge " ggl‘:“'ltt';"ty +0.05%/°C (at max. sensitivity)
pointsiuni Voltage measurement| (When using the option CR-4010)
Measurement
s +20V
Measurement |+ 20/10/5V range +0.2% FS (at 23°C + 5°C)
accuracy + 2V range +0.3% FS (at 23°C + 5°C)
Measurement |+ 20/10/5 V range (1 mV resolution)
range + 2V range (0.1 mV resolution)
Response frequency| DC to 10 kHz
TMR-321 C € Low-pass filter
P Digital filter
Specifications for the TMR-321 Cutoff 1 Hz to 1 kHz (Can be set in 1 Hz increments)
Number of ) frequency and PASS (Analog filter 10 kHz)
measuring points o pone -13I-(|jBti ;] EIE 12 dB/ 48 dB/
Input Strain, volt hen using option “CR-4010" 210 1 kHz: - oct or - oct
Sntf:in rain, voltage (when using option ) Cutoff property | Butterworth filter or Bessel filter
Y ENLETIE PASS (10 kHz): -12 dB/oct Bessel filter
Applicable High-pass filter
gauge 120 to 1000 Q Cutoff Digital filter
resistance frequency 0.2 Hz, 1 Hz and PASS
Bridge excitation| DC 0.5V, 2V AID converter 24bit
Measurement | + 20000 x 10° strain (Bridge excitation DC 2 V) Display Channel LED (Open, over, etc.)
range +80000 x 10° strain (Bridge excitation DC 0.5 V) Unit number setting switch _
+20000/10000/5000 x 10° strain range Powersupply | - {0 V1030, 02 Amax (12V) (Supplied from TMR-
Measurement +0.1% FS gat 23°C + 5C°) Operating t i
accuracy +2000 x 107 strain range it o '€/ 0 to +50C° 85% RH or less (No condensation)
+0.2% FS (at 23°C + 5C°) umidity range
M ctiemnant " - Vibration tolerance | 29.4 m/s® (10-55 Hz) three directions
range +20000/10000/5000/2000 x 10 strain range Outside dimension | 200 (W) x 25 (H) x 100 (D) mm (Excluding protrusions)
+20000/10000/5000 x 107 strain range Mass Approx. 550 g (Including rubber protectors)
1 x 10°® strain (Bridge excitation 2 V) Standard -
Resoluti 4 x 10 strain (Bridge excitation 0.5 V) andard accessories
esoiution +2000 x 10° strain range Operation manual (A3 folded in one-eighth)....................... 1
0.1 x 10°® strain (Bridge excitation 2 V) Warranty certificate ............cocoviiiiiii 1
0.4 x 10° strain (Bridge excitation 0.5 V) CR-6490 control cable 1
Balancing method| Electronic automatic CR-6186 sensor input conversion cable ...............ccceeeeei. 8
Balancing range| + 10000 x 10° strain
TMR-322 strain 1G2G4G unit
. . . . . . Balancing method | Electronic automatic
Various strain measurement bridge circuit compatible one- Balancing range | + 10000 x 10° strain
gauge method, two-gauge method and four-gauge method Balancing accuracy | + 3 x 10° strain or less
Zero stability +1 x 10° strain/°C (four-gauge method, at max. sensitivity)
Sensitivity stability| + 0.05%/°C (four-gauge method, at max. sensitivity)
Response frequency | DC to 10 kHz

TMR-322

Bridge box@ ,,,,, e
inal block & —<4"...._ oy g
terminal block V7 Jé

Specifications for the TMR-322

]

Low-pass filter

Cutoff frequency

Digital filter

1 Hz to 1 kHz (Can be set in 1 Hz increments)
and PASS (Analog filter 10 kHz)

-3dB+1dB

Cutoff property

1 Hz to 1 kHz: -12 dB/oct or -48 dB/oct
Butterworth filter or Bessel filter
PASS (10 kHz): -12 dB/oct Bessel filter

High-pass filter

Number of "
measuring points 8 points Cutoff frequency Ch_annel LED (O_pen, oyeL, etc.)
Input Strain Unit number setting switc
> A/D converter 24bit
Strain measurement
Applicable gauge Display Channel LED (Open, over, etc.)
e 120 to 1000 Q Unit number setting switch
Bridge excitation | DC 0.5V, 2V Power supply DC 10V to 30V, 0.2 Amax (12 V) (Supplied from TMR-311)
Measurement + 20000 x 10° strain (Bridge excitation DC 2 V) Fmﬁgﬂs :I&;)eerature 0 to +50C° 85% RH or less (No condensation)
o . ’ o
e 280000 X 10_sirain (Bridge oxaitation DG 056 V) Vibration tolerance| 29.4 m/s’ (10-55 Hz) three directions
" 0 o ° strain range Outside dimension| 200 (W) x 25 (H) x 100 (D) mm (Excluding protrusions)
L £ 0.1% FS (at 23°C + 5C7) Mass Approx. 550 g (Including rubber protectors)
accuracy + 2000 x 10° strain range Standard ! :
+0.2% FS (at 23°C + 5C°) tandard accessories
Measurement range | + 20000/10000/5000/2000 x 107 strain range Operation manual (A3 folded in one-eighth)...... 1
+ 20000/10000/5000 x 107 strain range Warranty certificate ...................ccc.... 1
1 x 10°® strain (Bridge excitation 2 V) CR-6490 control cable 1
Resolution 4x10° strain (Bridge excitation 0.5 V) Four-gauge terminal block ........................... 8
2000 x 10" strainrange Small flathead screwdriver ........................... 1
0.1x10""strain (Bridge excitation 2 V) SB-120T, SB-350T bridge box ..................... 8 (factory selection)
0.4 x 10” strain (Bridge excitation 0.5 V)




MULTI-RECORDERS

TMR-323 carrier type strain unit

A carrier-type dynamic strain measurement unit
ideal for measurement sites with a lot of
induction noise, commercial power noise, etc.

TMR-323

]

Specifications for the TMR-323

Balancing method

Software type

Zero stability

+0.1 x 10°® strain/C° or less

Sensitivity stability|

+ 0.05% FS/ C° or less

Response frequency

DC to 2.5 kHz

Low-pass filter

Cutoff frequency

Digital filter

5 Hz to 1 kHz (Can be set in 1 Hz increments)
and PASS (Analog filter 2.5 kHz)
-3dB+1dB

Cutoff property

5 Hz to 1 kHz: -48 dB + 1 dB/oct
Butterworth filter or Bessel filter
PASS (2.5 kHz): Butterworth filter

High-pass filter

. . Digital filter
High-pass filter | ; 511z, 1 Hz and PASS
A/D converter 18-bit

Number of

measuring points 8 paints

Display

Channel LED (Set, over, etc.)
Unit number setting switch

Input Strain

Power supply

DC 10 Vto 30V, 0.3 Amax (12 V) (Supplied from TMR-311)

Strain measurement

Applicable gauge

e — 120 to 350 Q

Operating temperature|
/ humidity range

0 to +50C° 85% RH or less (No condensation)

Vibration tolerance

29.4 m/s? (10-55Hz) three directions

Bridge excitation| 0.5 Vrms, 2 Vrms, 5 kHz

Outside dimension

200 (W) x 25 (H) x 100 (D) mm (Excluding protrusions)

Mass

Approx. 660 g (Including rubber protectors)

Standard accessories

Measurement +20000 x 10° strain (Bridge excitation 2 Vrms)
range +80000 x 10° strain (Bridge excitation 0.5 Vrms)
Measurement o o o

accuracy +0.3% FS (at 23°C + 5C°)

Measurement 1 x 10°® strain (Bridge excitation 2 Vrms)
resolution 4 x 10°® strain (Bridge excitation 0.5 Vrms)

Balancing Resistance| + 10000 x 107 strain

range Capacity | 3000pF

TMR-331 voltage input unit

Measures DC voltage * 52 V

TMR-331

Specifications for the TMR-331

Number of .

measuring points 8 points (BNC connector)

Input Voltage
Single end (unbalanced)

LIELRS e Inter-channel insulation

Input impedance | About 100 kQ

Measurement

range +52V

Measurement o

accuracy +0.2% FS (at 23°C + 5C°)
+ 52 Vrange (5 mV resolution)

M t +20 Vrange (2 mV resolution)

ra%agseuremen +10 V range (1 mV resolution)
+5Vrange (0.5 mV resolution)
+1 Vrange (0.1 mV resolution)

Zero stability + 0.1 mV/°C (at max. sensitivity)

g&':)s"iitti;ity + 0.05%/°C (at max. sensitivity)
Response
frequency DC to 10 kHz

Low-pass filter

Operation manual (A3 folded in one-eighth)........................ 1
Warranty certificate .............ccooiiiiii 1
CR-6490 control cable ...............cccoiiiiiiiii 1
CR-6186 sensor input conversion cable ........................... 8
Digital filter
Cutoff 1 Hz to 1 kHz (Can be set in 1 Hz increments)

frequency and PASS (Analog filter 10 kHz)
-3dB+1dB
1 Hz to 1 kHz: -12 dB/oct
Cutoff property| Butterworth filter or Bessel filter

PASS (10 kHz): -12 dB/oct Bessel filter

A/D converter

24-bit

Display

Channel LED (Set, over, etc.)
Unit number setting switch

Power supply

DC 10 V1030V, 0.25 Amax (12 V) (Supplied from TMR-311)

Operating
temperature /
humidity range

0 to +50C° 85% RH or less (No condensation)

Vibration 29.4 m/s? (10-55 Hz) three directions
Outside 200 (W) x 25 (H) x 100 (D) mm

dimension (Excluding protrusions)

Mass Approx. 550 g (Including rubber protectors)

Standard accessori

es

Operation manual (A3 folded in one-eighth)........................ 1

Warranty certificate
CR-6490 control ca

ble
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MULTI-RECORDERS

TMR-300 series (various units)

TMR-332 thermocouple voltage unit

Temperature measurements with
thermocouples T, K and J, and measurements
of DC voltage + 20 V

TA-02T

thermocouple
measurement
terminal block

VA-02T voltage

measurement

terminal block

Specifications for the TMR-332

Voltage measurement

Number of
measuring points

8 points (when using the voltage measurement
terminal block)

Input method

Single end (unbalanced)
Inter-channel insulation

Input impedance

About 100 kQ

Measurement range

+20V

Measurement range

+ 20 V range, 2 mV resolution

Measurement
accuracy

+0.5% FS

Zero stability

+ 2 mV/°C (at max. sensitivity)

Sensitivity stability

+ 0.05%/°C (at max. sensitivity)

Response frequency

DC to 10 kHz

Low-pass filter

Digital filter
Cutoff 1 Hz to 1 kHz (Can be set in 1 Hz increments)
frequency and PASS (Analog filter 10 kHz)

-3dB+1dB

1 Hz to 1 kHz: -12 dB/oct
Cutoff property| Butterworth filter or Bessel filter

PASS (10 kHz): -12 dB/oct Bessel filter

AID converter

24-bit

Channel LED (Set, over, etc.)

Thermocouple Display Unit number setting switch
me:ls“'i"‘e": Power supply DC 10V t0 30V, 0.25 Amax (12 V) (Supplied from TMR-311)
umber o ! ) !
measuring 8 points (when using the thermocouple Operating temperature 0 to +50C° 5% RH or less (No condensation)
points measurement terminal block) [ humidity range
i Vibration tolerance | 29.4 m/s” (10-55 Hz) three directions
Applicable TKJ
thermocouple | " ™ Outside dimension | 200 (W) x 25 (H) x 100 (D) mm (Excluding protrusions)
T -200 to 400C° Mass Approx. 550 g (Including rubber protectors)
Measurement K 200 to 1300C° :
range - 0 Standard accessories
J -200 to 1200C Operation manual (A3 folded in one-eighth)........................ 1
T -200 to 400°C 0.1°C resolution Warranty certificate ......................... .1
maiu'eme"t 20010 600°C  0.1°C resolution CR-6490 CONtrol Cable ................ococvvereverrerenn, 1
9 K.J 2200 to 1300°C  0.2°C resolution TA-02T thermocouple measurement terminal block .
External £ (0.5% rdg + 1C°) (23C°+ 5C°) VA-02T voltage measurement terminal block ..................... 4
Measurement | reference junction| + (0.5% rdg + 2C°) Thermocouple measurement terminal block “TA-02T”
accuracy Internal reference| + (0.5% rdg + 1.5C°) (23C°+ 5C°) Number of
junction + (0.5% rdg + 2.5C°) ml;?stfrrir?g points 2 points
Response
DC to 10 Hz i
frequency thermacouple | 1Y
Linearization Digital calculation Operating t t
/I?:;:cll?tg r:r[:lg:ra Ure| 0 to +50C° 85% RH or less (No condensation)

TMR-341 voltage output unit

Performs analog conversion of strain and
temperature data measured by other
measurement units to output as voltages.

TMR-341

g

* Connect the voltage output unit directly below the control unit.
Specifications for the TMR-341

Outside dimension

42 (W) x 14 (H) x 25 (D) mm (Excluding protrusions)

Mass

Approx. 20 g

Voltage measurement terminal block “VA-02T”

Number of
measuring points

2 points

Input impedance

About 100 kQ

Operating temperature
| humidity range

0 to +50C° 85% RH or less (No condensation)

Outside dimension

42 (W) x 14 (H) x 25 (D) mm (Excluding protrusions)

Mass

Approx. 20 g

Number of output
points

8 points (BNC connector)

Output signal

Voltage output of the measurement data of another
measurement unit (corresponding measuring
points are set arbitrarily), output of addition/
subtraction results for up to 4 points

Sensitivity a
stability +0.05%/°C

i Channel LED (Set, over, etc.)
Display

Unit number setting switch

Power supply

DC 10V 10 30 V, 0.3 Amax (12 V) (Supplied from TMR-311)

Operating temperature
| humidity range

0 to +50C° 85% RH or less (No condensation)

Output level

+10V, 25V, 0 to +5 V (5 kQ load)

Vibration tolerance

29.4 m/s? (10-55 Hz) three directions

Output accuracy|

+0.5% FS

Outside dimension

200 (W) x 25 (H) x 100 (D) mm (Excluding protrusions)

Calibration output

Arbitrary output at zero and within the output level
range

Output accuracy

+0.5% FS

S/N ratio

50 dBp-p or more (for maximum output 10 V)

Zero stability

+0.5mV/C®

Mass

Approx. 550 g (Including rubber protectors)

Standard accessori

es

Operation manual (A3 folded in one-eighth)........................ 1

Warranty certificate
CR-6490 control ca

ble ..o 1




MULTI-RECORDERS

TMR-351 CAN unit

Built-in CAN interface allows data recording / output

via CAN bus

Simultaneous measurements of vehicle integrated

control signals

and acceleration / torque / stress are

possible, enabling analysis of control systems.

CAN signal

TMR-351

Data reception Number of recordable IDs: 0 to 64
Data transmission Number of signals: 0 to 8

Specifications for the TMR-351

Supported protocol

CAN Specification V2.0B active compliant
1SO 11898 (High Speed)

Communication speed

10 k to 1 Mbps

Number of messages|

Up to 64 (Receiving: up to 64, sending: up to 62)

Number of signals

Up to 512

Data receiving

Records the message with the specified ID

Number of recordable IDs: 0 to 64

Data length: 1 to 8 Byte

When monitoring / recording with TMR-311, up to 80
signals (80 channels)

(The maximum number of recordable signals depends
on the unit configuration.)

TMR-353 digital I/O unit

Data sending

Data output of the specified channels
Potential output of data 0 to 64
Data length: 16-bit (2 Byte)

Recording

Up to 32 Mbytes (Internal RAM)
After recording data of other measurement units with
TMR-311, all messages are recorded separately.

Function

Data bit specification, endianness setting

For the sent message, data frame, remote frame, or
return when receiving remote frame can be selected.
The message sending cycle can be selected.

The listen-only mode can be selected.

Display

Unit number setting switch
CAN SIGNAL: CAN bus signal
RECEIVE: Receiving

SEND: Sending

Connector

D-Sub 9-pin connector (male)
CAN input withstand voltage -27 V to 40 VDC (max)

Power supply

0.5 Amax (12 V) (Supplied from TMR-311)

Operating temperature o ’

I humidity range 0 to +50C 85% RH or less (No condensation)
Vibration 5 -

tolerance 29.4 m/s? (10-55 Hz) three directions

Outside . "
Mineneion 200 (W) x 25 (H) x 100 (D) mm (Excluding protrusions)
Mass Approx. 530 g (Including rubber protectors)

Standard accessori

es

Operation manual (A3 folded in one-eighth)........................ 1

Warranty certificate
CR-6490 control ca

ble ....

CR-6480 CAN power cable ...

Equipped with functions for counting and frequency
conversion of digital pulse signals of rotary encoders, speed
sensors, etc. In addition, digital inputs and outputs required
for various measurements, such as trigger (measurement
start) signal input, sampling clock signal input/output and
alarm (upper and lower limit setting) output, are possible.

TMR-353

Specifications for the TMR-353

Power output

Output voltage: 5 V/12 V
Output current: 5 V/50 mA, 12 V/25 mA
(It is not possible to use 5 V and 12 V at the same time.)

Count range

0 to 29,999 count
0 to 899,999,999 count (1CH + 2CH, 32-bit counter mode)

Function

Frequency measurement, count measurement, rotary
encoder calculation

A-phase/B-phase count calculation, A-phase/B-phase/
Z-phase angle calculation

Digital input part

Number of input points | 4 points

Insulation method Photocoupler insulation
Maximum applied voltage | 15 V

Operating current |4 mAto 25 mA

Input pulse width

0.5 ms or more (Response frequency: 1 kHz or less),
negative logic

Power output

Output voltage: 5V Output current: 50 mA

Function

Trigger input, external sampling input, marker signal input, balance
signal input, calibration output signal input (zero/+/-), measurement
start (RUN), measurement stop (HALT), measurement pause
(PAUSE) (Can be set arbitrarily for each input)

Frequency measurement and pulse count part

Number of input points

4 points

Input signal waveform

Rectangular wave or sine wave

Digital output part

Number of
output points

Trigger signal output: 1 point
Alarm (upper limit): 1 point

Sampling signal output: 1 point
Alarm (lower limit): 1 point

Output format

Open collector output

Maximum applied voltage: 15 V
Maximum load current: 5 mA

Maximum voltage when ON: 0.5 V or less

Sampling output

Output signal frequency: 1 kHz or less

Maximum input voltage | +15 V

LI Minimum input signal: 50 mVp-p  Maximum input signal: +12
voltage range

Response frequency | 1 Hz to 100 kHz

Threshold level

Low level -15 mV
Low level -100 mV
Low level -1.0 V

Low High level +15 mV
Middle  High level +100 mV
High High level +1.0 V
Digital  TTL, CMOS

Arbitrary Setting range: 10 V Can be setin 0.1V increments

Display Unit number setting switch

Power supply 0.5 Amax (12 V) (Supplied from TMR-311)

Operating temperature o ’

/ humidity range 0 to +50C 85% RH or less (No condensation)

Vibration tolerance

29.4 m/s? (10-55 Hz) three directions

Outside dimension

200 (W) x 25 (H) x 100 (D) mm (Excluding protrusions)

Mass

Approx. 550 g (Including rubber protectors)

Threshold level

+15mV: £ (15 mV + 5mV)

Standard accessories

accuracy Other than the above: * (1% rdg + 50 mV)
Frequency +01% FS
measurement accuracy )

Frequency range

100 kHz range (10 Hz resolution), 50 kHz range (5 Hz resolution),
10 kHz range (1 Hz resolution), 5 kHz range (0.5 Hz resolution),

1 kHz range (0.1 Hz resolution), 500 Hz range (0.05 Hz resolution),

100 Hz range (0.01 Hz resolution)

Warranty certificate

Operation manual (A3 folded in one-eighth)........................ 1
...................................................... 1
ble .o 1

CR-6490 control ca

Small flathead screwdriver

Frequency/pulse count terminal block ....................c.... 4
Digital input/output terminal block ...................cooo 2
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MULTI-RECORDERS

TMR-300 series (various units)

TMR-354 GPS unit

Records a satellite-based positioning system,
such as the GPS, and time adjustment using the
GPS is also possible.

Behavior understanding during long-distance
transport using position information and timing
synchronization with other equipment and
images using accurate time data are possible.

TMR-354

| Related Products

GPS receiver --- TMR-GPSC

Longitude in 0.0000001° units, latitude in 0.0000001° units
Altitude in 1 m units, time in 0.1 sec units, speed in 0.1 km/h

GPS data units, distance in 1 m units, azimuth direction in 0.1° units
*Depends on the GPS receiver used.

GPS time TMR-311 time adjustment with the GPS time data

adjustment * The regional time is used.

Recording of the received GPS data

When monitoring / recording with TMR-311, the GPS data is selected.
(The maximum number of recordable data depends on the
unit configuration.)

Data receiving

Up to 32 Mbytes (Internal RAM)
After recording data of other measurement units with
TMR-311, all GPS data are recorded separately.

Recording

Setting of channels to be monitored / recorded
Setting of recording format

Setting of regional time

Setting of the TMR-311 time adjustment

Function

Unit number setting switch
STATUS: GPS receiver signal
RECEIVE: Receiving

Display

D-Sub 9-pin connector (male)
RS-232C compliant x 1
CAN compliant x 1

Connector

Power supply 0.2 Amax (12 V) (Supplied from TMR-311)

Operating temperature|

| humidity range 0o +50C°

5% RH or less (No condensation)

* Contact us for compatible GPS receivers.

Specifications for the TMR-354

Vibration tolerance

29.4 m/s? (10-55 Hz) three directions

Outside dimension

200 (W) x 25 (H) x 100 (D) mm (Excluding protrusions)

Mass

Approx. 530 g (including rubber protectors)

Maximum number

of connectable units|

1 unit for TMR-311

Standard accessories

Supported GPS

General-purpose RS-232C type
Communication speed: 11520 bps  NMEA protocol (without power supply)

Operation manual (A3 folded in one-eighth)........................ 1
Warranty certificate ..............co.ccooiiiin

CR-6490 control cable
* GPS receiver and connection cable are sold separately.

receiver CAN type
Communication speed: 250 kbps (with power supply)
Positi GPS/Galileo/GLONASS/BeiDou
m?esalsll??ement Positioning accuracy: 2.5 m CEP
accuracy Update cycle: 1 Hz

* Depends on the GPS receiver used.

TMR-361 charge amplifier unit

Compatible with piezoelectric accelerometers that

are characteri

zed by high frequency characteristics

and a high operating temperature range.

TMR-361

Specifications for the TMR-361

Number of input

. 4 points
points
Compatible piezoelectric Charge output accelerometer, charge sensitivity
accelerometer 0.1 to 10 pC (m/s?)

Input connector

10-32UNF miniature connector

Allowable charge

o 10000 pC
LR +3% FS (100 Hz, at 23°C + 5C°)
accuracy
250 pC range  0.01 pC resolution
Equivalent to 250 m/s? at charge
sensitivity 1 pC/(m/s?)
2500 pC range 0.1 pC resolution
LU P 9 Euni)vaIent to 2500 m/s? at
[EEE charge sensitivity 1 pC/(m/s?)
10000 pC range 0.4 pC resolution
Equivalent to 10000 m/s? at
charge sensitivity 1 pC/(m/s?)
Response frequency| 1 Hz to 10 kHz

Low-pass filter

Digital filter
Cutoff 1 Hz to 1 kHz (Can be set in 1 Hz increments)
frequency and PASS (Analog filter 10 kHz)

-3dB +1dB

1to 1 kHz: -12dB + 1 dB/oct
Cutoff property | Butterworth filter or Bessel filter
PASS (10 kHz): Bessel filter

High-pass filter

Cutoff Digital filter

frequency 1 Hz fixed

. Channel LED (Set, over, etc.)
Display

Unit number setting switch
0.35 Amax (12 V) (Supplied from TMR-311)

Power supply

Operating
temperature /
humidity range

0 to +50C° 85% RH or less (No condensation)

\ibration 29.4 mis? (10-55 Hz) three directions

Outside I .
Mimenaien 200 (W) x 25 (H) x 100 (D) mm (Excluding protrusions)
Mass Approx. 550 g (including rubber protectors)

Standard accessories
Operation manual (A3 folded in one-eighth)........................ 1
Warranty certificate ................cocois
CR-6490 control cable

Connector shapes of compatible accelerometers

The input connector of the TMR-361 is a 10-32UNF miniature
connector. It can be connected if the cable connector of the charge
output accelerometer is the 10-32UNF (male type).



MULTI-RECORDERS

TMR-362 IEPE unit

Specifications for the TMR-362

This is an IEPE sensor unit designed for use with
the TMR-300 Series Multi Recorder.

It is compatible with ICP® / IEPE Sensors.

*|EPE: Integrated Electronic Piezo-Electric.

TMR-362

@ Supports up to 4 measurement channels

® Two selectable measurement ranges: +5000 mV and
+500 mV (for high-resolution measurements)

® High-speed mode with a maximum sampling rate of 1
MHz and frequency response up to 100 kHz

Number of

measuring points

Applicable Integrated Piezoelectric Sensors with Built-in
Sensors Amplifier (IEPE)

Input Connector

BNC Connecto

Sensor Power
Supply

Constant Current Supply (4 mA, DC 24 V)

Measuring range

+5000 mV

ngjr”a’g;“e“t +3%FS (at 23:5C°)
Measurement 15000 mV range
Range +500 mV range
Resolution 0.25 mV resolution (at £5000 mV range)
0.025 mV resolution (at +500 mV range)
E?sqp‘fn“scey 0.02Hz to 100kHz
Digital Filter
Cutoff 10 Hz to 10 kHz (adjustable in 10 Hz increments)
Frequency | and PASS (analog filter at 100 kHz)
-3dB +1dB
";g‘;vs- 10 Hz to 10 kHz:
Filter -12 dB/oct or -48 dB/oct Butterworth or Bessel
Cutoff filters
Characteristics
PASS (100 kHz):
-12 dB/oct Bessel filter
AID Converter 16bit
Low Speed  0.01msec to 0.09msec
0.1msec to 0.9msec
Sampling Rate ' 1msec to 1000msec
High Speed 0.001 msec (1MHz)

0.002msec (0.5MHz)
0.005msec (0.2MHz)

Data Memory
(Used when
sampling interval
is less than 0.01
ms)

16M Words (divided among channels)

Recording 1 channel: 16M data points per channel
Recording 2 channels: 8M data points per channel
Recording 4 or fewer channels: 4M data points per
channel

Channel LEDs (e.g., Set, Overload indicators)

Display Unit Number Setting Switch
Power Supply 0.4 AMAX (12 V) (Supplied from TMR-311)
Operating

Temperature and
Humidity Range

0 to +50C°, up to 85% RH (non-condensing)

Vibrati -
Rlesriastlg:ce 29.4 m/s® (10-55 Hz), 3 direction

Dimensions 200 (W) x 25 (H) x 100 (D) mm (excluding protrusions)
Weight Approx. 550 g (including rubber protector)

Standard accessories

Operation manual (A3 folded in one-eighth) ««+«=seeeeeeeeeeeees 1

Warranty certificate «++++++-+

CR-6490 CONIrOl CADIE  +++++rereesrsrrreesssrrrreesirieeenniiseeeenans 1

* After recording, data is transferred to the control unit, so
continuous measurement is not possible.
When the maximum memory is full, each unit requires about 10
minutes before the next measurement.
Sampling below 0.01 ms prevents recording from other units.

Note: Synchronized measurement with multiple TMR-311 units is not

supported.
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MULTI-RECORDERS

TMR-300 series (various units)

TMR-371 distribution unit

Specifications fo

r the TMR-371

The measurement units are distributed to realize
a wide range of dynamic measurements.

TMR-371

The TMR-371 distribution unit and the TMR-371-1 distribution
adapter are units that enable distribution and extension of the
measurement units of the TMR-300 series. By connecting the
distribution unit to the control unit and connecting the distribution
adapter to the measurement unit to be extended, the distance
between the control unit (distribution unit) and the measurement unit
(distribution adapter) can be extended up to 100 m.

Up to 10 measurement units can be connected to one distributed
unit. With 10 measurement units distributed and extended, sampling
of up to 100 kHz is possible, the same as when not extended. Since
power supply to the measurement units is performed from the
distribution unit via the connection cables, one connection cable
enables communication, synchronization, and a power supply.

TMR-371-1 distribution adapter

Extends the distance between the distribution unit
and the measurement unit to up to 100 m.

Wiring saving is possible because the measurement
unit can be installed near the sensors.

Measurement unit

.‘\ installation example

TMR-371-1 distribution adapter

Number of distribution . .

A e 1 unit (for 1 unit of the TMR-311)

Number of measurement | 10 units (including the measurement unit that is
unit connections connected directly to TMR-311)

Power supply

0.2 Amax (12 V) (Supplied from TMR-311)

Operating temperature|

I humidity range 0 to +50C° 85% RH or less (No condensation)
Vibration 29.4 mis? (10-55 Hz) three directions

Outside dimension

200 (W) x 50 (H) x 100 (D) mm (Excluding protrusions)

Mass

Approx. 800 g (including rubber protectors)

Standard accessories

Operation manual (A3 folded in one-eighth)........................ 1

Warranty certificate

CR-6490 control cable ............cooeviiiiiiiiiii e 1

® Measurement units can be distributed and arranged in a
star configuration.
The distance between the TMR-371 distribution unit and each

measurement unit
(up to 100 m) usin

(TMR-371-1 distribution adapter) can be extended
g the STP cable, and synchronized measurements

of sensors scattered over a wide area is realized easily.

@ Power supply from the distribution units

Each distributed

and allocated measurement unit is powered

by the power supply from the TMR-371 distribution unit, so

there is no need
® Wiring saving
Since the mea

to install power supply equipment.

surement unit can be allocated near the

sensor, wiring saving of the sensor cables is possible and
the digital signal from the measurement unit enables

stable measure

ment.

@ The number of measurement unit connections is up to 10 units.

Up to 10 units

in total including the measurement units

between the control units can be connected. In addition,

one distribution

unit can be connected to one control unit.

Specifications for the TMR-371-1

Number of
distribution
adapter
connections

10 units (for one unit of the TMR-371)

Number of
measurement unit
connections

1 unit

Extension
distance

100 m

Operating
temperature /
humidity range

0 to +50C° 85% RH or less (No condensation)

Vibration 29.4 m/s? (10-55 Hz) three directions

tsid ) .
doilrlnzlnseion 130 (W) x 25 (H) x 50 (D) mm (Excluding protrusions)
Mass Approx. 150 g

Standard accessori

es

Warranty certificate




MULTI-RECORDERS

TMR-372 synchronization unit

Specifications for the TMR-372

Realization of synchronized measurement with

the TMR-211

TMR-372

Connection of synchronization unit

The TMR-372 synchronization unit is a unit that enables
synchronized measurement of the TMR-300 series and the TMR-200

series. By combining the TMR-211 control units, sampling and trigger

synchronized measurement of up to four units is possible.

PC

(Setting, monitor,
measurement result,
analysis processing, etc.)

——

=

—7

LAN or USB |

TMR-211 control unit (Slave)

I |
TMR-311 control unit
(Slave)

|

TMR-311 control unit
(Malster)

CR-6461 synchronization cable

CR-872M synchronization cable, etc.

Visual LOG dynamic measurement
software TMR-7630 (sold separately)

Synchronizable unit | TMIR-211
Number of the TMR- :
211 connections Up to 3 units

Synchronization
of multiple units

Up to 4 units (including master)

« TMR-311 x 1+ TMR-211 x 3

« TMR-311 x2 + TMR-211 x 2

« TMR-311 x 3 + TMR-211 x 1

* Only one TMR-372 can be used in one system.
When there are multiple TMR-311s, connect
them to the master side.

*As for the TMR-311 to which TMR-372 is
connected, the number of units that can be
connected is limited to 9.

When measurement is started from the TMR-311
with the fastest sampling rate of 100 kHz (10 ps),
the TMR-311 data will be delayed by 390 ps relative

Delay time to the TMR-211 data. When measurement is started
from the TMR-211, the TMR-311 data will be
delayed by 350 ps relative to the TMR-211 data.

Display Unit number setting switch

Power supply

0.25 Amax (12 V) (Supplied from TMR-311)

Operating temperature /
humidity range

0 to +50C° 85% RH or less (No condensation)

Earthquake resistance

29.4 m/s? (10-55 Hz) three directions

Outside dimension

200 (W) x 25 (H) x 100 (D) mm (Excluding protrusions)

Mass

Approx. 500 g (Including rubber protectors)

Standard accessori

es

Operation manual (A3 folded in one-eighth)........................ 1

Warranty certificate
CR-6490 control ca

ble ... 1

CR-6461 synchronization cable ...............ccooeiiiiiiiinnnnns 1

*When using the synchronization unit, use the TMR-7630

measurement software.

TMR-311-01 frequency analysis library (Software option of the TMR-311)

This is a software option to add the frequency analysis function to
the TMR-300 multi-recorder system series. It realizes a histogram

recording system

that digitally processes measurement data

according to a pre-set program and records it as a frequency count.

Before conducting measurements, it is necessary to see the
frequency measurement. Specify the channel to perform frequency
measurement and set the analysis method, slice level, full scale, etc.
Frequency measurement can perform up to 80 analyses in low-
speed mode with a sampling interval of 1 ms or more. In addition, it
is also possible to set multiple analysis methods for the same

channel.

Specifications for the TMR-311-01

Analysis method

Peak-valley method, max-min method, time method,
amplitude method, level crossing method, rain flow method

Number of analyzes|

80 analyses (arbitrary channel)

Number of slices

Up to 100
(Arbitrary setting for up to 100 slices within the range of +100)

Full scale

200 to 20000 x 10° strain

Count capacity

About + 4.2 billion count / slice

Invalid amplitude

4 to 5000 x 107 strain (Effective for analyses other
than the time method)

File function

File recording frequency data
(Frequency data files at regular intervals and
cumulative frequency data files can be created)

*As analysis conditions, the sampling speed is slower than 1 ms
and an SD card is inserted.

AR
AR

B
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Frequency measurement setting screen and graph display screen using the TMR-381 display unit
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MULTI-RECORDERS

TMR-300 series (various units)

Related Products (For multi-recorders)

CR-1897 *AC Adapter for China (CR-1897-C)
This product connects the TMR-311 to AC 100 V to supply the power.

SB-120T / SB-350T bridge box

This is a bridge box for the TMR-322
strain 1G2G4G unit.

Number of measuring points 1 point

Applicable gauge resistance 120 Q (SB-120T)
350 Q (SB-350T)

one-gauge method three-wire type, two-gauge method
85% RH or less (No condensation)

Wiring method
Operating temperature 0 to +50C°

/ humidity range
Outside dimension 20 (W) x 14.5 (H) x 25 (D) mm (Excluding protrusions)
Mass Approx. 10 g

Handle

This is a handle for transport and fixing.
(Dedicated screws included) CEa?

Bracket

This is an L bracket for installation.
(Dedicated screws included)

Display unit mounting stand

Attraction type stand

This is an attraction stand that fixes
the display unit to the windshield, etc.
(Dedicated screws included)

Tilt type fixing stand

This stand is installed on the
recorder main unit and the
angle of the display unit can be
adjusted freely. (Dedicated
screws included)

Attached Software

CR-4010 attenuator cable

This cable is used when performing voltage measurements
with the TMR-321.
Voltage measurement range: + 20 V

BNC connector %) ®

Extension control cable

This cable is used to extend the connection between the control unit and
the measurement unit. It can be used up to extension of 5 m in total.

Model name Cable length
CR-6491 1m
CR-6493 3m
CR-6495 5m

CR-6491

Distribution adapter extension cable (STP cable)

This is an STP (Shielded Twisted Pair) cable that connects the
TMR-371 distribution unit and the TMR-371-1 distribution adapter.
It can be extended up to 100 m.

Model name Cable length
CR-8805 5m
CR-8810 10m
CR-8820 20m
CR-8850 50 m
CR-8899 CR-8899 100m

Control unit synchronization cable

This is a synchronization cable that connects between the
TMR-311 control units. It can be extended up to 100 m.

Model name Cable length

CR-872M 2m

CR-875M 5m

CR-8701 10m

CR-8702 20 m

CR-8705 50 m
CR-8701 CR-8710SYNC 100 m

| TMR-7300 Dynamic measurement software

The TMR-7300 dynamic measurement software controls one TMR-311 and
can perform online and offline measurements. It is possible to perform data
monitoring, data collection, data editing (table creation, drawing), data
processing, and calculations using expansion CHs. In offline measurement, it
is possible to perform the free-run, data trigger and program measurements.

| RD-7300 real-time data recording software

The RD-7300 real-time data recording software collects and records the data
measured by the TMR-300 series directly to a PC. It can perform long-time
and large-capacity measurements without depending on the data memory or
SD card capacity of the TMR-311. In addition, the RD-7300-E measurement
data editing software, which is also attached, is used for data processing.

I RD-7300-E measurement data editing software

This software is used to perform data processing such as
management of data files recorded by the RD-7300, batch
processing of multiple data files and drawing

. Standard attached :
Compatible software i Optional software
Dynamic measurement MR-7630
sgftware TMR-7300 TMR-7630-H (Frequency processing)
TMR-7630-M (Video compatible)
Real-time data recording RD-7300 RD-7640
software
Measurement data editing RD-7300-E WF-7630
software




OVERVIEW ‘

Stress Frequency Analysis

What is frequency analysis?

There are many phenomena around us that change over time. There are
many cases where the physical quantities handled by measuring
instruments change over long periods of time, such as the behavior of
machine / structure, or changes in the surrounding environment, such as
temperature and humidity. In order to accurately grasp the meanings of
such quantities, it is necessary to know not only the change in waveform
but also the frequency distribution and the correlation between two
quantities. That is, what quantities and proportions occurred in changing
phenomena over a long period of time, or how two phenomena occurred
with what relationship.
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When considering commonly existing phenomena like this, a histogram, or
frequency distribution, has very important implications.

In order to know the frequency distributions of various phenomena, physical
quantities are continuously measured by suitable sensors and recorded on a
recorder. Next, the required frequency distribution is calculated from the
quantities, but this is usually a very complicated task. Typically, the longer the
measurement time, the greater the amount of processing, and the analysis
also takes a considerable amount of time.

Frequency analysis using spreadsheet software is a complicated and time-
consuming task. We offer various measurement software programs equipped
with frequency processing functions. By using the TMR-7630-H dynamic
measurement software (frequency processing), the WF-7630-H waveform
processing software (frequency processing), and the DFA-7610 FFT analysis
processing software, frequency analysis can be performed in post-processing
from the data recorded by dynamic strainmeters, such as a multi-recorder.

Fatigue Life Estimation and Features

Stress frequency measurement reveals the frequency distribution of stress intensity
occurring in a member.

It is possible to evaluate the presence or absence of damage to the member, the
effectiveness of repair, and the degree of fatigue damage (estimation of fatigue life)
using the cumulative fatigue damage law.

The fatigue life when subjected to an irregular fluctuating load can be estimated
using the cumulative fatigue damage law from the frequency processing result of
the actual operating waveform generated in the member and the and S-N diagram.

The S-N diagram is data that shows the number of times a material breaks because
of repeated stress for each stress value. Various levels of stress are applied to actual
structures, and the magnitude and number of times are quantified to give the stress
frequency result. The degree of cumulative fatigue damage is the result of
accumulating damage from each level of stress and the number of repetitions, and
when the cumulative value reaches 1, the member will be destroyed. The
presumption leading the destruction is made by stress frequency measurement.

o :Local maximum e:Local minimum

For example, when the bearings of a rotating machine deteriorate,
phenomena, such as greater variation in the gap between the rotor and
stator and increased vibrations associated with rotation appear.
Frequency analysis can be used to quantitatively grasp the phenomena to
determine whether or not the parts need to be replaced or repaired.
Accelerometers are used to measure vibrations and gaps, and the
frequencies of local maximum / minimum valuesand time frequency are
obtained. By reading out the frequencies at regular intervals, when the
distribution exceeds a certain range, it can be determined that a repair is
required. Therefore, the analysis is effective to optimize the replacement
timing of machine parts.

Acceptable
Local
maximum /
minimum,
time, etc. Not acceptable
V2
Frequency
- <—— Standard —>+
Vibration, gap, etc.
>
5]
c
[0)
3
> 2
o
[

Measurement value (Local
maximum, local mini-mum)

The histogram (frequency) of the stress generated in a member is
obtained by frequency analysis of dynamic waveform data recorded by
dynamic strainmeters.

The TMR-300 multi-recorder system series offers a Frequency Analysis
Library (optional) that eliminates such time and labor and records the
frequency analysis results in real time. The histogram recording system
function with which a histogram can be obtained immediately after
measurement with simple initial settings is added to the multi-recorder.
Once measurement is started, data is collected continuously, and the
specified analysis processing is performed at the same time. The
processed data is recorded in the form of counts for each level of physical
quantity. Long-term measurement exceeding a year is also possible.

Damage due to fatigue occurs

Fatigue limit

B - -_--2
Range in which fatigue damage does not occur even if the number of repetitions increases

—> Stress amplitude: S

—_ Number of repetitions: N
Fatigue S-N diagram
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OVERVIEW

Stress Frequency Analysis

Application Examples of Histogram Recording

@ Estimation of material fatigue life

It is well known that a material eventually breaks when repeatedly subjected to a load
above a certain level, and that there is a certain relationship between the magnitude
of the load that causes the destruction and the number of repetitions. Random loads
are constantly acting on the members that make up vehicles, machines, building
structures, etc. and it is important to know what sort of fatigue damage these loads
cause to the members. By measuring the actual operating stress that a material is
subjected to and performing frequency analysis, it is possible to evaluate the fatigue
life from the S-N diagram of the material and the linear cumulative damage law.

Vibration / shock levels during running

A
Stress amplitude

Degree of fatigue damage

Multi-recorder

Main Frequency Analysis Methods

@ Peak-valley method (PEAK-VALLEY)
This method is used to measure quantities that fluctuate in a short period,

such as mechanical vibrations.

i ﬂ A Cell number| Loc:ount df;:al
3 / \ / \ i minimum
oL e/ \a [\ 6 | 2 | 0
5 G ]9 W\ T\ v | 0 | o
8 o & 210
Q4 +2 0 2
'(% —2 \U/ +1 2 0
—3 =7 0 4
—4 —2 0 0
=5 -3 0 1
O:Local maximum —4 0 0
®:| ocal minimum 5 0 0
@ Max-min method (max-min)
5
4 /ﬂ\ /A\ Cell number M(;zunt da’;alN
3
2 N / \ iy / \ +5 2 0
B I AVARRVAY I\ I I
g ] ‘A A1\ /[ % [0 [ o
o —1 P W\ [ \o/ +2 0 0
S_, / \ / +1 2 | o
@ _g / = 0 4
—4 / -2 0 0
-5 / -3 0 1
Judgment level = “o” O:MAX —4 0 0
®:MIN -5 0 0

@ Behavioral measurement of structures

Outdoor structures, such as steel towers, are subject to various influences
from weather conditions. By using appropriate sensors and multi-recorder
system, frequency data on wind speed, direction and temperature can be
obtained, along with the stress of structural member, wire tension, and
vibration. Data on the micromotions that occur in normal times, maximum
tension that occur during strong winds, and vibrations are obtained in the
form of organized histograms. Therefore, it is useful for measuring the
behavior of structure under actual operational conditions.

Vibration / tension levels
due to wind

Local maximum / minimum,
time, amplitude, etc.

Frequency

Mutti-recorder

- <+— +
Physical quantity

Local maximum

When the signal wave changes from a positive slope to a negative slope, this is defined as
a local maximum. When the local maximum is positive, the frequency of the local maximum
between slice levels N-1 and N is accumulated in cell number N. When the local maximum
is negative, the frequency of the local maximum between slice levels N+1 and N is
accumulated in cell number N. In practice, by setting invalid amplitude X, the data is valid
only when it reaches amplitude X+1 or more on a positive slope and then reaches
amplitude of X+1 or more on the next negative slope.

Local minimum

When the signal wave changes from a negative slope to a positive slope, this is defined as a
local minimum. When the local minimum is positive, the frequency of the local minimum
between slice levels N-1 and N is accumulated in cell number N. When the local minimum is
negative, the frequency of the local minimum between slice levels N+1 and N is accumulated
in cell number N. As with the local maximum, the invalid amplitude becomes valid.

Overcount
When the local maximum / minimum exceeded the full scale, it is accumulated in the
maximum cell number and the overcount data.

Max

The maximum value is defined as the highest level reached while the signal
wave passes through the judgment level with a positive slope and then passes
through the judgment level with a negative slope, and the frequency of the
maximum value between slice levels N-1 and N is accumulated in cell number
N. In practice, by setting invalid amplitude X, the data is valid only when it
reaches amplitude X+1 or more on a positive slope and then reaches
amplitude of X+1 or more on the next negative slope.

Min

The minimum value is defined as the lowest level reached while the signal
wave passes through the judgment level with a negative slope and then
passes through the judgment level with a positive slope, and the frequency of
the minimum value between slice levels N +1 and N is accumulated in cell
number N. As with the maximum value, the invalid amplitude becomes valid.

Overcount
When the maximum / minimum values exceeded the full scale, it is
accumulated in the maximum cell number and the overcount data.
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@ Amplitude method (AMP)
The number of repetitions of phenomenon and fluctuation range can be

known.
4 6 6
5 - - Count dat;
4 W Cell number Posi(\‘:;n :eagative
/ \ / \ amplitude amplitude|
3
_ Szl T\ [ oo
S AV LN 4 gl ] |\ 9 | 0 | 0
o 1
s VAl T\ /8 | o] o
S_, LN T \/ 7 0 0
D_, \|/ 6 1 1
-3 /AN 5 0 0
—4 4 2 3
=5 3 1 0
2 2 2
1 0 0

@ Time method (TIME)
This method is useful to know within what range the phenomenon

occurred.

i /ﬂ\ //\\ Cell number Count data

+5 1

z N \ N / +4 0

§ 1 [VIVA i \ +3 0

2, / \RA N \ / 2 1

.8—1 v \ / v +1 1

Bp \\// = :

=) —2 0

—4 -3 0

-5 —4 0

‘ ‘ 1 e -5 0

At: Sampling interval

@ Level crossing method (LEVEL)
Each time the input waveform passes through a slice level, the
corresponding slice level is counted.

Slice level

O:Positive level
®:Negative level

@ Rain flow method (RAIN)
This method is a type of amplitude method and is used to estimate the

degree of fatigue damage of a material subjected to repeated loads.

Slice level

Count data
Cell number [5itve Negative

level level

+5 2 0
+4 2 2
+3 4 2
+2 2 4
+1 5 2
—1 1 5
—2 1 1
-3 0 1
—4 0 0
—5 0 0

Cell number Count data
10 0
9 0
8 2
7 0
6 2
5 0
4 0
3 0
2 9
1 0

Positive amplitude

When the signal wave changes from a positive slope to a negative slope, this is defined as a local maximum,
and when it changes from a negative slope to a positive slope, this is defined as a local minimum. However, in
practice, invalid amplitude X is set. As for a local maximum, the data is valid only when it first reaches
amplitude X+1 or more with a positive slope and then reaches amplitude X+1 or more with a negative slope. As
for a local minimum, the data is valid only when it first reaches amplitude X+1 or more with a negative slope
and then reaches amplitude X+1 or more with a positive slope. Therefore, the amplitude difference between
the local minimum and the next local maximum is defined as a positive amplitude, and when the absolute value
of this amplitude difference corresponds to the slice level between N-1 and N, the frequency of this positive
amplitude is accumulated in cell number N.

Negative amplitude

When the order of occurrence of the local minimum and local maximum in the above definition is reversed, that
is, the amplitude difference between the local maximum and the next local minimum is defined as a negative
amplitude, and when the absolute value of this amplitude difference corresponds to the slice level between N-1
and N, the frequency of this negative amplitude is accumulated in cell number N.

Overcount
When the local maximum / minimum exceeded the full scale, it is accumulated in the overcount data.

Time

When the data during the sampling interval At is positive and is between slice
levels N-1 and N, it is accumulated in cell number N. When it is positive and is
between slice levels N+1 and N, it is accumulated in cell number N. Additionally,
the setting of invalid amplitude X is ignored.

Overcount
When the sampling data exceeded the full scale, it is accumulated in the
maximum cell number and the overcount data.

Positive level crossing

When the signal wave passes through positive slice level N with a positive slope, it
is accumulated into cell number N+1. (N = 0)

When the signal wave passes through negative slice level N with a positive slope,
it is accumulated into cell number N. (N <0)

Negative level crossing

When the signal wave passes through positive slice level N with a negative
slope, it is accumulated into cell number N. (N>0)

When the signal wave passes through negative slice level N with a negative
slope, it is accumulated into cell number N-1. (N = 0)

Level crossing method
When the signal is positive, it is accumulated in the crossing frequency of positive level (N 2 0), and
when the signal is negative, it is accumulated in the crossing frequency of negative level (N < 0).

Overcount
When the local maximum / minimum exceed the full scale, it is accumulated into
the maximum cell number and the overcount data.

The rain flow method is an analysis method that separates and accumulates small amplitude
components and large amplitude components from the entire input waveform. In the waveform analysis
using the rain flow method, the peaks and valleys of strain change are continuously connected with the
passage of time on the vertical axis, and the straight lines between each peak and valley and between
each valley and peak are regarded as multiple roofs; imagine a raindrop flowing off a peak (or valley) at
a high position of one roof. The flow of raindrops is deemed to stop when any of the following three
conditions are met. The horizontal axis of the path of the flow is measured to calculate amplitude.

“Three conditions for raindrops to stop flowing”

A raindrop flowing upward stops flowing when a peak (or valley) appears below the peak (or valley)
where the flow began. (1-2-2-4, 5-6, 7-8, 9-10-10*-12) A raindrop flowing downward stops flowing
when a peak (or valley) appears above the peak (or valley) where the flow began. (0-1, 2-3, 4-5-5-7-
79, 10-11, 12-13) No two raindrops flow off one roof. The raindrop that starts flowing first has priority,
and when it meets the path of another raindrop, its flow stops. (3-2', 6-5', 8-7', 11-10°) When the
amplitude calculated as above is between slice levels N-1 and N, it is accumulated into the cell
number. For the definition of amplitude, refer to the amplitude method.

Overcount
When the local maximum / minimum exceed the full scale, it is accumulated into the
maximum cell number and the overcount data.
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Indicators

Indicators are used to measure and display physical quantities in
combination with strain gauge type transducers. These are equipped with
analog outputs and upper / lower limit setting outputs. The panel mount
type is used for instrumentation. Battery-powered handheld types, high-

There are four types of TEDS compatible models that automatically
recognize converter information: TD-96A, MM-014L, MM-014, and
TD-30L. The TD-30L is a high-precision indicator with a high resolution of
0.01 x 10 strain.

resolution, high-precision indicators, and strain converters (DSCUSB) that
can be displayed on a PC are available.

Model List

Model name Shape Display Analog output| Digital output | Peak hold Hr’:\?f;g?t‘x\g Others Page
Digital () @RS-232C
TD-98A Panel mount +99999 AD/A converter ABCD [ ] [ ] Color TFT 323
Digital TEDS compatible
K A
TD-96A Panel mount +09999 [ ] RS-485 [ ) [ ] Remots sensing 324
PC display
DSCUSB Terminal type Software - @USB CSV storage 325
Digital @RS-232C Built-in battery
LD Handheld £9999999 . @5D card 1 . TEDS compatible 326
. Sleep interval
Digital @RS-232C iy
MM-014 Handheld +9999999 - @50 card - - Buﬂt-l(:\ol:;iri’g,leTEDS 327
Digital @RS-232C Sleep interval
L R Handheld £9999999 . @50 card - . Built-in battery 328
Digital @RS-232C Sleep interval
L ihy Handheld £9999999 . @50 card . . Built-in battery 329
Digital @RS-232C TEDS compatible
MERE - Portable £9999.99 - o LN - - Remote sensing 330
TD-91B Panel mount ?é%'t;gl [ ] - [ ) o - 331
TD-91BB Desktop type ?é%'gg [ J - [ ) [ J - 331
@:Standard specifications  A: Factory option
Major Functions
@ Shape @ Peak hold

. Handheld: The shape fits neatly in one hand. This type can be
easily operated while held in the hand.

. Portable: The shape enables easy carrying.

. Panel mount: This type is installed in an instrumentation panel
and used for industrial measurements.

This function detects and displays the extremum of measurement
quantity that fluctuates during measurement . It is possible to know
the maximum value even for high-speed phenomena that cannot
be read on the display. The MM-014L, TD-98A and TD-96A can
also detect local minimums.
. Desktop type: This is a panel mount type housed in a dedicated @ Upper/lower limit setting

case. It is possible to extract a contact output by comparing the measurement
value with a preset value. This function can be used to operate / stop a
machine or to give an alarm based on the measurement value.

@ Reading of TEDS sensor
The TEDS (Transducer Electronic Data Sheet) has the sensor

information stored on an IC chip inside the sensor. This function allows a
TEDS compatible measuring instrument to automatically recognize a
sensor by reading the parameters from this information.

. Terminal type: This type uses the display of a PC as a display
screen.

@ Analog output
This function outputs an analog value corresponding to the
measured value. There are voltage output and current output.
The types for instrumentation are available with 1 to 5 V output or 4
to 20 mA output.

@ Digital output
This function is used for data transfer to a PC or connecting a
printer.
In addition, DSCUSB can perform all operations and displays with
the software and can save the data in the CSV format.

System Block Diagram

Attached functions (depending on models)

Peak hold

Digital indicator
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Strain gauge type transducer D56 e
Load cell plr;zsure meter, Voltage/current Recorder, control system etc|
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‘-=|I-. Digital output PC/Printer
Upper/lower limit

setting ON-OFF control
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TD-98A

DIGITAL INDICATOR

® High-speed processing of 2000 times/second
® Analog monitor output

@ Eye-friendly large color display

@ Graphic display possible

@ Easy-to-operate touch panel

@ Equipped with analog/digital filters

@ Extensive hold functions

@ Two types of holds possible at the same time

This is a digital indicator used for the measurement of strain gauge type
transducers. It is equipped with an eye-friendly TFT color LCD and a
touch panel that allows intuitive setting operations, achieving both visibility
and operability. With a high-speed processing of 2000 times/second,
waveform display function and upper/lower limit comparison function, it is
ideal for automatic production equipment, sorting machines, testing

DIGITAL INDICATOR

TD-98A

devices, etc.

Specifications

Measurement point

1 point

Bridge excitation

Select from DC 2.5V, 10 V (Output current: 120 mA or less)

Applicable gauge
resistance

87.51t0 350 Q

Measurement
range

6.0 mV/V (at bridge excitation DC 2.5 V)
+3.0 mV/V (at bridge excitation DC 10 V)
(Including initial imbalance)

Balancing method

By digital calculation

Nonlinearity

0.02% FS + 1 digit or less (at 3.0 mV/V input)

Zero stability

0.5 uV/°C RTl or less

Sensitivity stability

0.01%/°C or less

A/D converter

Speed 2000 times/second

Effective resolution About 1/15000 for 6.0 mV/V input
(At bridge excitation DC 2.5 V)
About 1/30000 for 3.0 mV/V input
(At bridge excitation DC 10 V)

Analog filter Select from 30 Hz, 100 Hz, 300 Hz, 1 kHz
Monit About 0.5V per 1 mV/V input (at bridge excitation DC 2.5 V)
o&"‘)'u‘t” About 2 V per 1 mV/V input (at bridge excitation DC 10 V)
(Load resistance 2 kQ or more)
. . 3.5-inch TFT color LCD module
Display unit

(Display area: 71 x 53 mm) 320 x 240 dots

Display range

+99999 (5 digits)

Calibration method

Equivalent input calibration, actual load calibration

Equivalent
input
calibration

0.5mV/V to 6.0mV/V (at bridge excitation DC 2.5 V)
0.5mV/V to 3.0mV/V (at bridge excitation DC 10 V)
Error range: £ 0.1% FS or less

Hold function

1) Sample hold, 2) Peak hold, 3) Bottom hold, 4) Peak-

to-peak hold, 5) Average hold, 6) Inflection point hold,

7) Local maximum hold, 8) Local minimum hold,

9) Extremum difference hold

* There are a section setting for 2) to 5) (All section,
external, external + time, level + time, level (peak
hold/bottom hold only))

Comparison | Ahigher higher limit (HH), a lower lower limit (LL), OK,
function higher limit (HI), lower limit (LO)

Calibration value selection| Four types of calibration values can be stored and switched.
Ext | Higher / lower limit comparison output (HH, HI, OK; LO, LL), normal operation
oﬁtzma output (RUN), hold end output (H/E), graph drawing end output (EVENT)

Open collector output (30 Vmax, 30 mA max)

External input

Work selection input (WORK0, WORK1, WORK2, WORKS3), hold control
input (T/H, SECTION), digital zero input (DZ), graph drawing control input
(GRAPHTRIG), calibration value selection input (CALO, CAL1)

RS-232C
Interface Synchronous

Baud rate: 9,600 bps to 57,600 bps
Power supply | DC 24 V (+15%)

voltage

* AC adapter set (CR-1812-C) required for use with AC 100V

Operating temperature o o
I humidity range -10C° to +40C

Storage temperature o o
Ihumidity range | ~20C° to +60C

Outside dimension| 96 (W) x 96 (H) x 138 (D) mm (excluding protrusions)
Panel cut dimensions| 92 x 92 jmm (Thickness: 1.6 to 3.2 mm)

85% RH or less (No condensation)

85% RH or less (No condensation)

Mass Approx. 1.0 kg

Standard accessories

Instruction Manual..............ooooiiiiii 1
Warranty certificate ............oocooiiiiiiii

Connector for external input/output ...
Crimp terminal for power terminal block
Connector for BCD output (when the BCD option is equipped with) 1

Mini-driver (when DAV/DAI option is equipped with) ............ 1
| Options
NDIS relay connector ~ (CR-616)
RS-232C cable (CR-5720)
AC adapter set (CR-1812-C)

One of the following 3 products can be selected.
@ TD-98A BCD (BCD data output)
Open collector output (30 Vmax, 30 mAmax)
Select from output rates of 10, 20, 50, 100, 200, 500, 1000 and 2000
times/second
@ TD-98A DAV (D/A converter voltage output)
Voltage output (DAV) -10 Vto +10 V (RL>2 kQ)
Zero output and full scale can be digitally adjusted.
Zero adjustment range +10% FS
Gain adjustment range +10% FS
Zero stability 0.6 mV/°C or less (Voltage output)
Sensitivity stability 50 ppm/°C or less
Nonlinearity 0.05% FS
Responsiveness Depends on the AID conversion speed of the main unit

@ TD-98A DAI (D/A converter current output)
Current output (DAI) 4 to 20 mA (RL<350 Q)
Zero output and full scale can be digitally adjusted.
Zero adjustment range About +10% FS
Gain adjustment range About £10% FS
Zero stability 0.5 pA/°C or less (Current output)
Sensitivity stability 50 ppm/°C or less
Nonlinearity 0.05% FS
Responsiveness Depends on the A/D conversion speed

Panel cut drawing
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DIGITAL INDICATOR

TD-96A

@ High-speed processing of 4000 times/second

@ Eye-friendly color graphic display

@ Equipped with equivalent input function, easy sensitivity
adjustment regardless of the actual

@Higher and lower limits, higher higher limit, and lower
lower limit comparisons are possible

@ Supports a variety of hold functions

@ Easy setting with TEDS

® Remote sensing compatible

® Equipped with voltage / current outputs

@ Ideal for incorporating into test machines due to DIN size

This is a digital indicator to measure loads, pressures, etc. using strain
gauge type transducers. Since the indicated value judgment is displayed
using an eye-friendly color graphic display, the operating status can be
grasped intuitively. Equipped with a high-speed sampling, waveform
display function and higher/lower limit comparison function, it is ideal for
automatic production equipment, sorting machines, testing devices, etc.

DiGITAL INDIcATOR
SAMPLE “yose
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Specifications
Number of f
measuring points 1 point
ﬁgﬁg&a‘iﬁ Strain gauge type transducer Setting Item
Bridge excitation| DC 10V, 2.5V + 10% (Current: Max. 30 mA, remote sense available) Calibration | Zero calibration/span calibration (TEDS calibration,
settin Lo h ; Lo
Measurement £3.0mVV ing actual load calibration, equivalent input calibration)
Lange Higher limit, lower limit, higher higher limit, lower lower limit,
Balancing range | +2.0mV/V comparison mode, hysteresis, near zero, moving average
Calibration . processing, low-pass filter, motion detect, zero tracking, static strain,
! ! E:{:fgg’n digital zero, digital taring, section specification, hold mode, key lock,
Range 0.31t03.0 mvV minimum scale, display count, bridge voltage, digital zero limit, digital
0.1% FS However, when the sensor sensitivity is set to zero clear, comparison output pattern, comparison output control,
Accuracy 0.5 mV/V or more data output selection, D/A converter, and remote sense
Method Actual load calibration, equivalent input calibration, Power supply | AC 100 to 240 V, 12 W (when using the included AC adapter)
etho TEDS calibration voltage DC12t024VI9W
Accuracy ﬂf:m;g :::;:rature 0C° to +40C° 85% RH or less (No condensation)
Nonlinearity | 0.01% FS + 1 digit or less (when the input is 1 mV/V or more) Storage temperature |
e -20C° to +60C°  85% RHor | N d ti
Zero stability | 0.5 pV/°C or less (input conversion value) humidity range ° ; or less (No condensation)
Sensitivity stability) + 0.005% FS/°C or less doilrlrtzl:seion About 96 (W) x 53 (H) x 132 (D) mm (Excluding protrusions)
AID conversion | 4000 times/second Panel cut .
speed When using hold mode: 20000 times/second (24-bit A/ID conversion) dimensions | 9270 (W)x 457§ (H)mm (Thickness: 0.8 to 5 mm)
Insulation output Voltage output: 0+1to +10V,in 1V Mass Approx. 300 g

D/A output steps, or current output: 4 to 20 mA, 4000 times/second
Depending on the setting, only one of two is output.”
Comparison
judgment output
Number of | 5, i (HH, HI, OK, LO, LL)
terminals Y T
Output format | Open collector output

Terminal capacity|

Collector current: Max. 20 mA/30 V

Control signal input

Standard accessories

Instruction Manual.............oooiiiiiii

Warranty certificate
AC Adapter [Type A Plug]
Panel mounting bracket

DIN rail mounting bracket

Connector for external input/output ...............ccooeiiiiiinnnn, 2
Micro flathead screwdriver ... 1

Number of | 6 points (hold, judgment, clear, digital zero, setting value

terminals memory selection 1, setting value memory selection 2)

Input format| Insulated from the main unit circuit by a photocoupler
Digital filter Select from 3 Hz (-6 dB/oct), 10/30/100/300/1000 Hz (-12 dB/oct), none
TEDS function | IEEE 1451.4, class 2, mix mode interface

Hold function

Sample hold, peak hold, bottom hold, peak-to-peak hold, peak and
bottom hold, average hold, section specified hold (excluding sample hold)

Comparison
function

Higher higher limit (HH), lower lower limit (LL), higher
limit (HI), lower limit (LO)

Display

Display unit

320 x 240, color LCD display

Indication range

-99999 to 99999

Decimal point

Display position can be selected

Number of displays

Select from 4, 6, 10, and 20 times/second

Display mode

Standard display, bar meter display, indicated value
magnified display, waveform display

* When installed in the optional case, only voltage output can be used.

I Options
AC Adapter (CR-1869)
AC Adapter [For China] (CR-1869-C)
DC Power Cable (CR-062)
RS-485 output option
TD-96A dedicated case For 1 input

* When using the dedicated case, the RS-485 output option cannot be used.
Panel cut drawing
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DSCUSB

USB STRAIN CONVERTER

Displaying on a PC or display
Data writing to a PC online

@ Pocket-sized and weighs just 45 grams

® No power supply required (USB bus power used)

®Recording in the CSV format. Data reduction using
spreadsheet software you are familiar with

® Measurements with multiple units also possible (using a
USB hub)

@ Conversion cable with NDIS connector included

External Dimensions

O——ri
51

20 71

micro USB plug

\Sensor input conversion cable

USB cable length: About 1.5 m

©> DSC Toolkit

Information

Serial Number: 0016975706
Firmware Version: 4.02

Module serial number 0016975706 on COM3

Value monitor

Sensor input conversion

cable included

USB strain converter
DSCUSB

Made by Mantracourt, UK c €

DSCUSB is an online type measuring instrument that connects to a PC
via a USB interface. A sensor input conversion cable is included, allowing
direct connection of a strain gauge type transducer. It is compact and no
power supply required. Measurements can be performed easily, and a

report can be created immediately.

Specifications

Number of measuring points

1 point (Multiple units can be used)

Applicable transducer

Strain gauge type transducer (four-gauge method, 80 to 5000 Q)

Bridge excitation

DC5V

Measurement range

+3 mV/V (6000 x 10° strain)

A/D conversion

24-bit

Sampling frequency

1,2, 5,10, 20, 50, 60, 100, 200 Hz

Recording interval

Can be set to any value between 10 ms and 32 s.

Filter

Recursive filter (IIR) programming possible

Interface usB
0s Windows 7/8/8.1/10/11
?ﬁmgrtg :::'gp: rature| 4oce 1o +85C° 95% RH or less (No condensation)

Outside dimension

71 (W) x 20 (H) x 51 (D) mm (Excluding the connector)

Mass

45 g (Main unit only)

Standard accessories

Instruction Manual (Japanese simplified version) ............... 1
Sensor input conversion cable ..., 1
USB cable (microB-A1.5m) .......ccooiiiiiiiiiiiiieieeee 1

Download the standard software DSCUSB Toolkit from the URL below.
URL: http://www.mantracourt.com/

© DSC Toolkit

Trend Chart

Module serial number 0016975706 on COM3

Waveform
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POCKET ROAD METER

MM-014L

T-ZACLCS

@ Direct reading measurements of load, displacement, etc.

® Compact, lightweight, and easy to carry

@ Peak hold function

@ Simultaneous display of monitor value and peak value

@ Retains settings for up to 20 transducers for easy setting

@ Collective setting of coefficient, unit, display digit and
offset value using the “sensor ID”

@ TEDS sensor compatible

@ Easy data collection using an SD card

This is a compact, lightweight, and easy-to-carry handheld type
measuring instrument that can directly read physical quantities by simply
combining it with a strain gauge type transducer, such as a load cell or
displacement meter, and setting the capacity and rated output. The peak
hold function allows measurement values and peak values to be
displayed and recorded. The measured data can be saved in the built-in
data memory and on an SD card, allowing for easy and smooth data
collection. A reflective color LCD is adopted for the display screen to
provide excellent visibility even outdoors. Function switches linked to the
icon displays in the screen are used for the operation, allowing intuitive

T-ZACLCS 3
=] ) AUTO 19/07/11 16:44: 14

[DIRECT] CH.00 ID: CHO0000
CV BIRK 60s LPF: ﬂ

+

LOW PEAK

WED DATAGO02. osv NEXT: 15/07,

T-ZACCS3
MM-014L pocket load meter

operation.

Specifications

Strain measurement

Recording

Number of measuring points|

1 point

Bridge excitation

Constant voltage method: DC 2 V
Constant current method: 5.7 mA (2 V with 350 Q bridge)

Applicable transducer

Strain gauge type transducer (four-gauge method)

Built-in memory

Recording of measurement data

Function Saving and reading of the setting

Capacity Up to 6000 data

Recording method Interval timer, ENTER key (Manual)

Applicable gauge

Constant voltage method: 120 to 1000 Q

. Recording of measurement data
Function

resistance Constant current method: 350 Q Recording and reading of setting file

Constant current mode Cable round-trip resistance: 45 Q or less SD card Physical format FAT 16/32

extension Distance ) Recording format CSV format

Measurement range | + 30000 x 107 strain Capacity 512 MB (Designated by us)

Resolution 1 x 107 strain Interface

Sampling speed 0.2 seconds RS-232C RS-232C compliant (various settings, measurement,

Balancing range |+ 16000 x 10° strain data collection)

Input Terminal block/connector (EPRC07) Built-in battery

Peak hold Built-in battery | Lithium-ion battery

Peak hold contents | +peak value, -peak value Battery capacity | 1900mAh

Peak hold method | Analog detection, digital hold Continuous use |About 6 hours * Conditions: Atmospheric temperature:
DC to 100 Hz 1% FS time 23°C £5°C Measurement: Monitor (350 Q bridge)

eanliold 100 to 200 Hz + 3% FS Charging time Approx. 3 hours

accuracy

200 to 300 Hz £ 5% FS (when the low-pass filter is set to PASS)

External power supply

Low-pass filter

30, 100, 300 Hz and PASS -3dB +1dB

Power supply

\ Dedicated USB type AC adapter AC 100t0240V 50 Hz/60 Hz

Function

Connection terminal

| USB Type-C (1.5A max @DC5V)

Measuring mode

Initial, direct, measure

Environment

Program setting

Coefficient  +(0.00001 to 999999) (CAP, RO setting)
Unit 40 types including pe, kgf, N, Pa, mm
Decimal Display after the decimal point can be
point set arbitrarily with 0 to 5 digits

Operating

Number of sefings 20 points

temperature / -10 to +50C° 85% RH or less (No condensation)
humidity range

Charging

temperature / 0 to +40C° 85% RH or less (No condensation)

Offset To be written arbitrarily humidity range
Sensor D Funcion Reading and setting of sensor ID Others
Writing of sensor ID Outside dimension | 136 (W) x 32 (H) x 71 (D) mm (Excluding protrusions)

Sensor ID . IEEE 1451.4, class 2 compatible Mass Approx. 300 g

TEDS Standard:  remplate No. 33 :

_ (Template No. 33) : Standard accessories
Function Reading and setting of sensor information

Interval function Function Measurement at the set time interval Instruction Manual.............coooiiiiii 1

Set time 1,2,3,5,10,20,30sec 1,2,5,10, 15,20, 30 min Warranty certificate ............cocoooiiiiiii 1

Zero tracking
function

When the value is equal to or less than the set value
within the set time, it is regarded as zero sequentially.
Set time 10to 60 sec 10 sec intervals

Set the value 1 to 10 digits 1-digit intervals

NDIS conversion cable (CR-8140).
4G Terminal block

AC Adapter (CR-1970) [Type APIUG].......ccuviviiiiiiiiiieanns 1

Automatic power
OFF

When no operation is received for an arbitrary set time,
the power is turn off automatically (ON/OFF setting of
the automatic power OFF function is possible)

Options

Display/operation

SD card (512 MB)
External printer (Applicable models: DPU-S245)

RS-232C cable (CR-5532)
Printer cable (CR-4511)

NDIS conversion cable (Remote sense) (CR-8141)

Display unit 2.7-inch TFT LCD display

Resolution 400 x 240 dots

Point defect 10 dots or less (excluding aging deterioration)
Operation Function key: 1/2/3, UP/DOWN keys, ENTER key, power key




STRAIN MEASUREMENT POCKET DATA LOGGER

MM-014

T-ZACLCS

® Adopted a reflective color LCD display that is clearly
visible even outdoors on a sunny day (supports Japanese
/ English display)

@®Long-time operation by battery (8 hours continuous
operation)

@ Equipped with automatic measurement function (equipped
with sleep function, 2,800 hours of measurement possible
with 1 hour interval measurement)

@ Collective setting of coefficient, unit, decimal point, and
sensor type by Sensor ID

@ TEDS sensor compatible

® Secure data retention by recording to the built-in data
memory

@ Easy data collection using an SD card

This equipment is a compact and lightweight measuring instrument that
can easily perform strain measurements. Our unique measurement
method enables highly accurate and stable measurements. Adoption of a
reflective color LCD screen provides excellent visibility and long-term
operation with low power consumption. It is compact with low power
consumption and is equipped with a highly accurate sleep function,
enabling stable automatic measurement over a long period of time.
Function switches linked to the icon displays in the screen allow intuitive
operation. By connecting to a sensor, it is possible to check the numerical
value of the signal being measured in real time. SD cards are adopted to
record all measurement data, allowing for easy and smooth data
collection.

Specifications
Strain measurement
Number of measuring points| 1 point

Bridge excitation

DC1V

Applicable transducer|

Strain gauge type transducer (four-gauge method)

Applicable gauge resistance

120 to 1000 Q

Measurement range

+30000 x 10 strain

Resolution

1 x 10 strain

Initial value storage range

+ 16000 x 107 strain

Input

Terminal block/connector (EPRCO07)

Function

Measuring mode

Initial, direct, measure

Program setting

Coefficient +(0.00001-999999)

Unit 41 types including pe, mm, N, Pa

Decimal Display after the decimal point can be
point set arbitrarily with 0 to 5 digits
Offset To be written arbitrarily

Simple measure

Coefficient: +1.00000 Unit: y¢  Decimal point: 0

GL input function

Water level measurement function
GL - Offset of water surface depth

Reading and setting of sensor ID

Sensor ID  Function Writing of sensor ID

Sensor ID Standard: IEEE 1451.4, class 2 compatible
TEDS " (Template No. 33)
Function Reading and setting of sensor information
When no operation is received for an arbitrary set time,
Auto power the power is turn off automatically (ON/OFF setting of

the automatic power OFF function is possible)

Interval timer

Function

Measurement at the set time interval

Time interval

1,2,5,10,15,20,30 min 1,2, 3,4,6, 12, 24 hours
(Measurement start time can be specified)

Sleep function

Turns the power ON/OFF automatically from the end
of scanning to the start of scanning

T-ZACCS3
MM-014 strain measurement
pocket data logger

Recording

Recording of measurement data

Function Recording and reading of setting file

Built-in memory

Capacity  Up to 10000 data

Recording method Interval timer, ENTER key (Manual)

Recording of measurement data

Function Recording and reading of setting file

SD card Physical format FAT 16/32

Recording format CSV format

Capacity 512 MB (Designated by us)
Interface
RS-232C RS-232C compliant (measurement data output)
Battery
Built-in battery | Lithium-ion battery
Battery capacity | 1900 mAh

Continuous use
time

About 8 hours (Conditions: Atmospheric temperature: 23°C +
5°C Measurement: Monitor (350 Q bridge))

Charging time

About 3 hours (at standby)

External power supply

Power supply

Dedicated USB type AC adapter AC 100t0 240V 50 Hz/60 Hz

Connection terminal

USB Type-C (1.5A max @DC5V)

Environment

?ﬁfmﬂs ::wg:rature -10 to +50C° 85% RH or less (No condensation)
l(:l?:lrngiidnigyt:e:r\‘zzrature 0 to +40C° 85% RH or less (No condensation)
Others

Outside dimension

136 (W) x 32 (H) x 71 (D) mm (Excluding protrusions)

Mass

Approx. 300 g

Standard accessories

Instruction Manual

Warranty certificate ..............coooiiiiii

NDIS conversion cable (CR-8140).

4G Terminal block

AC Adapter (CR-1970) [Type APIUG].....ceueeeiiiiiieiiieenes 1

Options

Clock

Setting Year, month, day, hour, minute, second
Display/operation

Display unit 2.7-inch TFT LCD display

Resolution 400 x 240 dots

Point defect 10 dots or less (excluding aging deterioration)
Operation Function key: 1/2/3, UP/DOWN keys, ENTER key, power key

SD card (512 MB)

External printer (Applicable model: DPU-S245)

RS-232C cable (CR-5532)
Printer cable (CR-4511)

NDIS conversion cable (Remote sense) (CR-8141)
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VOLTAGE MEASUREMENT POCKET DATA LOGGER

MM-01V

T-ZACLCS

@ Adopted a reflective color LCD display that is clearly
visible even outdoors on a sunny day (supports Japanese
/ English display)

®Long-time operation by battery (8 hours continuous
operation)

® Equipped with automatic measurement function (equipped
with sleep function, 2,800 hours of measurement possible
with 1 hour interval measurement)

® Secure data retention by recording to the built-in data
memory

®Records up to 10000 measurement data in the built-in
memory

This equipment is a compact, lightweight, and easy-to-carry handheld
measuring instrument for measuring DC voltages.

The measured data can be saved in the built-in data memory and on an
SD card, allowing for easy and smooth data collection. A reflective color
LCD is adopted for the display screen to provide excellent visibility even
outdoors.

Function switches linked to the icon displays in the screen are used for
the operation, allowing intuitive operation.

Specifications

DC voltage measurement
Number of
measuring points
Measurement range |+ 30.000 V

1 point

T-ZACLS 3

T-ZACCS3
MM-01V voltage measurement
pocket data logger

Interval timer

Function

Measurement at the set time interval

Time interval

1,2,5,10,15,20,30 min 1,2, 3,4,6, 12, 24 hours (Measurement
start time can be specified)

Resolution 0.001V
Initial value storage range | +16.000 V

Sleep function

Turns the power ON/OFF automatically from the end of scanning to
the start of scanning

Clock

Accuracy + (0.08% rdg + 3 digits) - .
Temperature . Setting Year, month, day, hour, minute, second
coefficient of accuracy *0.002% rdg/C Accuracy Daily error: +1 sec (at 23 + 5°C)
Aging change of accuracy |+ 0.05% rdg/year Display/operation
Input Terminal block Display unit 2.7-inch TFT LCD display
Function Resolution 400 x 240 dots
Measuring mode | Initial, direct, measure Point defect 10 dots or less (excluding aging deterioration)
Coefﬁcient + (0.000Q1 to 999999) Operation Function key: 1/2/3, UP/DOWN keys, ENTER key, power key
Program |ijm't | éo tylpes |fr;c|utﬂ|ng He, C‘], kgf,tmm — Recording
setting ecimal | Display arter the decimal point can be se ) Recording of measurement data
point  |arbitrarily with 0 to 5 digits Built-i Function R di d readi £ setting fi
Offset | To be written arbitrarily (AT i ecording and reading of setting file
- memory Capacity Up to 10000 data
Coefficient | +0.001 - ;
. - Recording method | Interval timer, ENTER key (Manual)
Simple Unit \Y -
R Decimal Function Recording of measurement data
point Three digits displayed after the decimal point Recording and reading of setting file
TR TED When no command is received from the operation or interface s Ehysg_al f]f)rmatt g/g/1f6/ 32 n
OFF P for an arbitrary set time, the power is turned OFF automatically ecording forma ormat_
(Auto power OFF function can be set to ON/OFF.) Capacity 512 MB (Designated by us)
Others Interface
B RS-232C |[RS-232C compliant (measurement data output)
Standard accessories Battery

Instruction Manual.................. 1
Warranty certificate .
AC Adapter (CR-1970) [Type APIUG]. ... eeueeeieiiiieiieeene 1

Built-in battery

Lithium-ion battery

Battery

5 1900 mAh
capacity
Continuous Approx. 8 hours
. * Condition: Atmospheric temperature: 23°C + 5°C
use time

Measurement: During monitor MM-01V (+10 V input)

Charging time

About 3 hours (at standby)

External power

supply

Power supply |Dedicated USB type AC adapter  AC 100 to 240 V, 50 Hz/60 Hz
Connection terminal | USB Type-C

Consumption current| 1.5 A max@DC5V

Environment

Opera'tlpgtemperature -10 to +50C° 85% RH or less (No condensation)
| humidity range

Charg.m'g temperature 0 to +40C° 85% RH or less (No condensation)
[ humidity range

Others

Outside dimension 136 (W) x 32 (H) x 71 (D) mm (Excluding protrusions)
Mass | Approx. 300 g

Options

SD card (512 MB)
External printer (Applicable models: DPU-S245)

RS-232C cable (CR-5532)
Printer cable (CR-4511)




TEMPERATURE MEASUREMENT POCKET DATA LOGGER

MM-01T

@ Adopted a reflective color LCD display that is clearly
visible even outdoors on a sunny day (supports Japanese
/ English display)

®Long-time operation by battery (8 hours continuous
operation)

® Equipped with automatic measurement function (equipped
with sleep function, 2,800 hours of measurement possible
with 1 hour interval measurement)

@ Secure data retention by recording to the built-in data
memory

® Records up to 10000 measurement data in the built-in
memory

T-ZACLCS

T-ZACLS 3
Cl 21
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T-ZACCS3
MM-01T temperature measurement
pocket data logger

This equipment is a compact, lightweight, and easy-to-carry handheld
measuring instrument for measuring thermocouples.

The measured data can be saved in the built-in data memory and on an
SD card, allowing for easy and smooth data collection.

A reflective color LCD is adopted for the display screen to provide
excellent visibility even outdoors.

Function switches linked to the icon displays in the screen are used for
the operation, allowing intuitive operation.

Specifications Interval timer

Thermocouple temperature measurement (JIS C 1602 - 1995) Function Measurement at the set time interval
Number of Time interval |1,2,510,1520, 30min 1,2,3,4,6, 12, 24 hours (Measurement start time can be specified)
measuring 1 point Sleep function | Tums the power ONIOFF automatically from the end of scanning to the start of scanning
point_s Clock
Applicable TKJ Setting Year, month, day, hour, minute, second
thermocouple T S 1 . Accuracy Daily error: £1 sec (at 23°C + 5°C)
Measurement | 30C° to +400C . Display/operation
K:-140C° to +1,370C . - - -
range J:-180C° to +1.200C° Display unit  |2.7-inch TFT LCD display
Accuracy Measurement range Accuracy se‘sotll:'tl:nt 11180dx t240 TOtS udi ing deteriorati
(at 23°C £ 5°C) T |-130C° to +400C° | (0.11% rdg + 0.2C°) oin .e ec gs or less (excluding aging deterioration)
(External K |-140C° to +1,370C |+ (0.11% rdg + 0.2C°) Operation Function key: 1/2/3, UP/DOWN keys, ENTER key, power key
R , +(0.11% . .
reference N N ) . Recording
junction) -180C” to +1,200C° |+ (0.13% rdg + 0.2C°) Recording of measurement data
Accuracy Measurement range Accuracy . Function Recording and reading of setting file
°C + 5°C S 5 o S Built-in
(at23°C£5°C) | T |-130C°to +400C° |+ (0.11% rdg +0.9C°) T :
(Internal K |-140C° to +1,370C° |+ (0_11% rdg + 0_90°) Capacity Up to 10000 data
reference i i
o 180C° to +1,200C° | (0.13% rdg + 1.1C°) Recording method Interval.tlmer, ENTER key (Manual)
junc '0"2 Function Recording of measurement data
Resolution 0.1C Recording and reading of setting file
Te'“f‘f’_efa‘“'ef +0.002% rda/C" SD card Physical format |FAT 16/32
::u:::ento - o r°9 Recording format | CSV format
- i1 Capacity 512 MB (Designated by us)
Aging change + 0.05% rdg/year
of accuracy P07 Tdgly Interface
Input Terminal block RS-232C RS-232C compliant (measurement data output)
- Battery
Function o P
Sensor mode |T K. J g:::te-ln battery |Lithium-ion battery
Reference R . ) y 1900 mAh
. . Internal junction, external junction capacity
Junction Approx. 8 hours A
When no command is received from the operation or Continuous . PP " ) o o 'E
. . . . X Condition: Atmospheric temperature: 23°C £ 5°C
Auto power interface for an arbitrary set time, the power is turned use time M ¢ Dur it MVOTV (+10V input [}
OFF OFF automatically : i leasurement: During monitor 01V ( input) E
(Auto power OFF function can be set to ON/OFF.) Charging time |About 3 hours (at standby) =
Others External power supply :
Standard accessories Power: supplly Dedicated USB type AC adapter  AC 100 to 240 V, 50 Hz/60 Hz g
Connection terminal |USB Type-C i
Instruction Manual.............cooiiiiiii 1 Consumption current | 1.5 A max@DC5V o
Warranty certificate .. Environment c
AC Adapter (CR-1970) [Type APIUG].......ccvvveeeeiiieeeaennn... 1 : =
Operaltllng femperature -10 to +50C° 85% RH or less (No condensation) =]
| humidity range 7]
Chargllnlg temperature 0 to +40C° 85% RH or less (No condensation) 8
| humidity range
Others =
Outside dimension| 136 (W) x 32 (H) x 71 (D) mm (Excluding protrusions)
Mass Approx. 300 g
Options

SD card (512 MB) RS-232C cable (CR-5532)
External printer (Applicable models: DPU-S245)  Printer cable (CR-4511)
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DIGITAL INDICATOR

TD-30L (High-precision)

TD-30L high-precision digital
indicator

The TD-30L is a digital indicator that supports measurements requiring
particularly high precision, such as the calibration of force standard
machine in combination with load cells and other strain gauge type
transducers. It has a resolution of 0.01 x 10 strain and more stable
measurements can be performed by switching the bridge excitation or
combining moving average.

<

High-precision load cell
(Remote sensing
compatible)

Our force standard machines (Max. 10 MN)

Information on calibration contract services

We provide calibration services for various measuring instruments.

In accordance with our calibration work standards, we perform highly
reliable calibration using calibration equipment and methods that are
traceable to the national measurement standards.

This indicator is ideal for JCSS calibration in combination with a load
cell.

External Dimensions

210
(253)

Ideal for calibration work with
high resolution and high stability
@ Excellent accuracy and stability

@ High resolution of 0.01 x 10 strain

@ Information of up to 8 sensors can be registered and read
out by switching them

® Remote sensing compatible*
@ TEDS sensor compatible*
® LAN and RS-232C interfaces are equipped as standard

Specifications

Number of measuring points | 1 point

Applicable gauge

resistance 3500

Bridge itation |DC 5V (Normal), DC 10 V (High stability)

Initial value storage range

+600.00 x 10 strain

Measurement range

+6000.00 x 10° strain

Resolution

0.01 x 10° strain

Measuring speed

500 ms

Accuracy

+ (0.01% rdg + 2 digits) 23C°+ 5C°

Sensitivity stability

+0.0002%/C°

Moving averaging

ON/OFF

Remote sensing function* | Can be extended up to 10 m (using the dedicated cables)
Display

Display unit 7-segment LED (Polarity + 6 digits)

Unit display LED (N, kN, MN, mV/V, pg, blank display)

Status display

LED (Power, Key lock, ZERO, H.S., AVE.)

Setting

Capacity

+ 0.00001 to 999999

Rated output

+0.00001 to 9.99999 (mV/V)

Decimal point

Display after the decimal point can be set arbitrarily with 0 to 6 digits

Unit

N, kN, MN, mV/V, pg, blank

Eight types of sensor settings can be registered and switched

Memory * Reading of initial value, capacity, rated output, decimal point,
and unit settings
TEDS function* Reading and setting of TEDS sensor information
Interface LAN, RS-232C

Power supply

Rated voltage

AC 100 V - 240 V 50/60 Hz

Allowable voltage

AC 90 - 264 V 50/60 Hz

Maximum power
consumption

40 VA

Operating temp: range

0 to +50C° 85% RH or less (No condensation)

Outside dimension

210 (W) x 88 (H) x 280 (D) mm (Excluding protrusions)

Mass

Approx. 3 kg

Standard accessories

Instruction Manual

Warranty certificate .............cooviiiiiiii 1

AC power cable (CR-03) .

Ground Wire (CR=20) ..o

*TEDS and remote sensing cannot be used simultaneously.




DIGITAL INDICATOR

TD-91B (for instrumentation) /T D-91BB (desktop type)

@ Compact and lightweight

@ Equipped with

analog peak hold function and upper / lower

limit setting function

® Wide balancing range

@ Easy operation with jog dial

@ Direct reading and display of physical quantities possible
by equivalent input calibration

@ Eye-friendly monitor with wide viewing angle

@ Equipped with voltage / current outputs

® Panel mount (TD-91BB: Desktop type)

Panel cut drawing

45'9°

92'38

Specifications

Measurement part

Number of measuring points|

1 point

Bridge excitation

DC 5 V+ 5%
60 mA

Applicable sensor range

120 Q, 350 Q, 350 Q sensor x 4

i 1ot

Zero t range

-3 mV/V to +3 mV/V

Measurement range

-3 mV/V to +3 mV/V

Accuracy

SPAN/SPIN x 0.1% + 1 digit
When directly reading strain 3 digits

Sampling speed

About 2.5 times/second

0.5 mV/V
Calibration value | 1.5 mV/V
2.0 mV\V
Stability 0.4 x 10° strain/C° in input conversion
Display
Display Red/green 7-segment LED (Character height: About 20 mm)

Display value

-9999 to +9999 (4 digits)

Decimal point

Arbitrary setting possible

Digital filter

400, 800, 1000, 2000, 5000 times moving average

Hold function

(1) Peak hold

(2) Valley hold

(3) Peak-valley hold

(4) Start hold

(5) Analog peak hold

(6) Analog/digital peak hold

Comparison output part

Comparison judgment|

value range

-9999 to +9999

Output circuit

Open collector output by photocoupler

Photocoupler output

DC 30V 20 mA

F Y

Comparison
function

External output
Upper limit setting HI
Upper limit or less, lower limit or more GO
Lower limit setting LO

*Comparison external output is only available for TD-91B.

Analog peak hold

Response speed

Minimum input width: 2 ms

Droop speed

0.025% FS/s (1.5 x 10° strain/s)

Accuracy

+0.5% FS

D918

3m':,-'
Ll

DIGITAL INDICATOR
\__/
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Enter  Mode >

Instrumentation
TD-91B

Desktop type
TD-91BB

This equipment is an instrumentation digital indicator to measure loads,
displacements, and pressures using strain gauge type transducers.
Equipped with an LED display with character height of about 20 mm and
a jog dial, achieving an indicator with excellent operability. Equivalent
input calibration and actual load calibration allow easy setting of input
range and physical quantity display. In addition, the upper and lower limits
and the measured value are compared to output the result as an open
collector signal. The TD-91B is a panel mount type and the TD-91BB is a
tabletop type.

Reset control time | 800 ms or more

Analog output part

Response speed | Approx. 0.5 seconds

S/N ratio 26 dB or more (50 mVp-p)
Accuracy +0.5%FS

Voltage output: 0to 1V (10 kQ load or more)
Output 0to 10 V (10 kQ load or more)

1to 5V (10 kQ load or more)

Current output: 4 to 20 mA (550 Q load or less)
*The TD-91BB can only output voltage.

Start hold terminal
Analog peak hold terminal
Digital peak hold terminal
Digital zero terminal
Relay reset terminal

External control
part

* The external control terminal is only available for TD-91B.
* The TD-91BB has the analog peak hold control switch only.

General specifi

Operating
temperature /
humidity range

-10C° to +50°C  35% to 85% RH or less (No condensation)

Power supply

AC power supply | o 100 1o 240 V 50/60 Hz

Ratedvoltage | ;s 90 14 240 v 50/60 Hz
Allowable voltage
B .| 13 VA max
Maximur power consumption
Warm-up time 30 minutes
Outside TD-91B 48: 48 (H) x 96 (W) x 99.5 (D) mm (Excluding protrusions)
dimension TD-91BB: 81 (H) x 170.5 (W) x 120 (D) mm (Excluding protrusions)
TD-91B: Approx. 450 g
e TD-91BB:  Approx. 1.6 kg

Standard accessories

Instruction Manual..............cccoooviiiiiiiin 1

Warranty certificate .............ccocoiiiiiin 1

AC power cable (CR-05A) ........cocoviiiiiinienns 1 (TD-91B only)
Crimp terminal (TMEV1.25-3S) ........c.ccovvveennnn. 12 (TD-91B only)
Output cable (CR-30) .....ccovvieiiiiiiiiiaiiacieannen 1 (TD-91BB only)
Unit sticker ... 1

* Specify plug type when ordering TD-91BB
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RELATED PRODUCTS

Strain checker

CB-2R

@ The bridge resistance can be selected from 120 Q or 350
Q. (As specified at the time of order)

@ The polarity of calibration strain and 2 types of calibration
strain values can be selected.

@By switching the terminal connection, calibration is
possible in the one-gauge method, one-gauge method
three-wire type, two-gauge method, and four-gauge
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method.
This equipment is a highly stable checker used for sensitivity calibration,
monitoring of zero-point movement, etc. of strainmeters. The bridge
resistance is 120 Q or 350 Q. Two types of calibration values are
generated by switching the switch.
Specifications

Bridge resistance 120 Q or 350 Q (As specified at the time of order)

One-gauge method, one-gauge method three-wire type,
Bridge configuration | two-gauge method, four-gauge method (wire connection
at the terminal)

Any 2 points in the 120 Q bridge or any 2 points of the

Calibration value 350 Q bridge

For 120 Q bridge For 350 Q bridge
500 x 10 strain (0.25 mV/V) -

1000 x 10° strain (0.5 mV/V) 1000 x 10° strain (0.5 mV/V)
2000 x 10 strain (1.0 mV/V) 2000 x 10° strain (1.0 mV/V)
3000 x 10° strain (1.5 mV/ V) 3000 x 10 strain (1.5 mV/V)
4000 x 10 strain (2.0 mV/V) 4000 x 10° strain (2.0 mV/V)
5000 x 10° strain (2.5 mV/V) -

10000 x 107 strain (5.0 mV/V) -
20000 x 10° strain (10.0 mV/V) -

The calibration valuesfor the one-gauge method and the one-gauge method three-wire type are negative (compression) only.
The calibration valuesfor the two-gauge method and the four-gauge method are positive (tension) or negative (compression).

Initial unbalance
value

one-gauge method

+1000 x 10° strain or less

one-gauge method
three-wire type

+200 x 10° strain or less

two-gauge method

+200 x 10° strain or less

four-gauge .

method + 200 x 10™ strain or less
Stability

Zero point +1 x 10° strain/C®

Calibration value

+0.001%/°C

Aging change

Zero point

+50 x 10° strain/year

Calibration value

+ 0.02%/year

Operating
temperature /
humidity range

0 to +50C° 85% RH or less (No condensation)

Outside dimension

100 (W) x 45 (H) x 70 (D) mm (Excluding protrusions)

Accuracy ‘ +0.1%

Mass

Approx. 500 g

Standard accessories

Connection cable (CR-61A) ........oooiiiiiiiiie, 1

Instruction Manual..

Warranty certificate




Averaging junction box

RELATED PRODUCTS

JB-2/JB-4

This equipment is used to connect two or four strain gauge type
transducers to average their outputs. When combined with a digital
indicator, an average value can be easily measured.

‘ Strain gauge type transducer }—l;

(20r4)
‘ Strain gauge type transducer }—Ii

@ The transducers that can be connected are limited to
those with the same capacity, rated output and input/
output resistance.

@ The input/output resistance of transducer as seen from the
measuring instrument is calculated as (Input/output
resistance of transducer alone) / (Number of transducers
connected). Use the equipment within the range where
this value satisfies the specifications of the measuring
instrument.

Digital indicator

el Data logger, etc.

Example of use as branching box

Since 7 wires (A to G) are wired inside the junction box, it can also
be used as a branching box when extending an ASW/SSW switch
box.

(*A 7-core relay cable is required.)

Switch
1 system box s
-2 or
S~ 1B-4 Data logger
witcl
2 systems box

Specifications

Number of input
points

JB-2

2 points

JB-4

4 points

Input connector

NDIS one-touch connector (receptacle)
(Transducers with tip NDIS plug can be
connected.)

Included cable

CR-611 (¢9 mm, 4-core shielded cable, 1.5 m,
tip NDIS plug) (*)

Operating
temperature /
humidity range

0 to +50C° 5% RH or less (No condensation)

Outside dimension

80 (W) x 50 (H) x 120 (D) mm
(Excluding protrusions)

Mass

Approx. 220 g

Standard accessories

Cable (CR-6110r CR-61) .....ccoooiiiiiiiiiiiiiiiie 1

* It can be changed to a tip loose wire when specified.

(2]
)
c
(«})
S
=)
S
=]
(2]
=
o)
c
=
=}
(72)
©
(V]
=

333



=
(1]
Q
(72}
c
=
=
(o]
=]
(1)
=N
=
c
3
o
=
-
(7]

334

CABLE

Cable/ Connector

Power Cable

Power Cable

I CR-03 AC power cable Horizontal type 3P(P)-3P(J) 3m

-

CR-19 conversion adapter included

| CR-04 AC power cable 3P(P)-12P(J) 3 m

LD

CR-19 conversion adapter included

Data logger TS-963/-960, TDS-540
Switch box SSW, ISW, IHW, SHW
Indicator  TD-30L

DS-50A dynamic strainmeter

DA/ DC series dynamic strainmeter
* When storing in a case or rack, the
CR-01 is used.

I CR-05A AC power cable 2P-Loose wire Crimp terminal) 2m

TD-91B indicator

I CR-1010 DC power cable 4P(J)-Loose wire 1.5m

MF-660 six-component force analyzer
| CR-12 DC power cable 3P(P)-3P(J) 1.5m

Power supply relay

@OQ

I CR-1310 DC power cable 3P(J)-Loose wire 5m

TS~

%/

I CR-152M Battery connection cable Loose wire-Loose wire 1.5m

DC-204R smart dynamic strain recorder

For DC power wiring

(e

I CR-02 AC power cable Vertical type 3P(P)-3P(J) 2m

DRA-162B dynamic strainmeter

;‘ ; No straight type for overseas use

CR-19 conversion adapter included
I CR-061 DC power cable 12P(J)-Loose wire 3 m

DA/ DC series dynamic strainmeter

I CR-10 DC power cable 3P(J)-Loose wire 5m

TMR-311 multi-recorder

| CR-11 DC power cable 3P(J)-12V cigarette 5 m

| CR-1210 DC power cable 4P-4P 0.25m

| CR-1320 DC power cable 3P(J)-12V cigarette 5m

Supplies power from the cigarette
lighter of automobile
TMR-311 multi-recorder

Supplies power to the second and
subsequent MF-660 six-component
force analyzer

Supplies power from the cigarette
lighter of automobile to the DC-204R
smart dynamic strain recorder

| CR-17 DC power branch cable 3P(P)x2-3P(J) 0.2m

Power branching




CABLE

Ground Wire / Output Cable / Attenuator

Ground Wire

| CR-20 Ground wire 5m

Various data loggers

Output Cable

| CR-2020 TMR ground wire 5m

Various models of the TMR-300 series

| CR-30 Output cable BNC-Bananatip 1.5m

Dynamic strainmeter DRA, DA and DC
series

@w TMR-331/-341 multi-recorder

| CR-33 Output cable BNC-Alligator 1.5 m

DRA, DA and DC series dynamic
strainmeter
TMR-331/-341 multi-recorder

| CR-32 Output cable Pin jack-Alligator 1 m

An analog output cable for connecting
the voltage output terminal of the
DC-96A / DC-97A dynamic strainmeter
to an external recorder

5

| CR-3620 Output cable 8P(P)-BNC x4 1.5m

Smart dynamic strain recorder
An analog output cable of DC-204Ra

@ (four-channel)
obEs

Attenuator Cable

| CR-31 Output cable BNC-BNC 1.5m

Dynamic strainmeter DRA, DA and DC
series
TMR-331/-341 multi-recorder

| CR-3320 Output cable BNC-Loose wire 1.5m

| CR-3610 Output cable 8P(P)-Loose wire 1.5m

DRA, DA and DC series dynamic
strainmeter

An analog output cable of the
DC-204Ra smart dynamic strain

) )

| CR-3630 Output cable 2P-Loose wire 1.5m

An analog output cable for connecting
the output terminal of the MF-660 six-

: component force analyzer to an
> external recorder

| CR-4010 Attenuator cable
CR-4010 Attenuator cable
Attenuation rate 1/1000

DC-204R smart dynamic strain
Y recorder, TMR-321 mul-ti-recorder

| CR-4020 Attenuator cable

>

(< N

Attenuation rate  1/100
DC-204R smart dynamic strain
recorder, TMR-321 multi-recorder

| CR-4110 Attenuator cable

Attenuation rate 1/1000

Expands the measurement range when
measuring voltage with the DC-004P /
DH-14A dynamic strainmeter

| CR-4120 Attenuator cable

Attenuation rate  1/100

DC-004P PC control type dynamic
strainmeter, DH-14A handheld dynamic
strainmeter
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CABLE

Data Cahle

Data Cable

I CR-4511 Printer cable

I CR-4512 Printer cable

For connecting the TC-37K / -32K
handheld data logger and the DPU-S245
‘ printer

For connecting the TC-35N handheld
measuring instrument and the DPU-
S245 printer

| CR-50 GP-IBcable 2m

For connecting the TDS-150 portable
data logger or TC-351F FWD-light
dedicated indicator and the DPU-S245
printer

| CR-501 GP-IBcable 4m

or connecting to equipment with the
GP-IB interface

I CR-502 GP-IB cable 0.5m

For connecting to equipment with the
GP-IB interface

I CR-531 RS-232C cable (A) 25P-25P 1.5m Forward connection (Through)

For connecting to equipment with the
GP-IB interface

| CR-532 RS-232C cable (B) D-sub 25P-25P 1.5m Reverse connection (Cross)

For connecting to equipment with the
RS-232C interface

| CR-533 RS-232C cable (C) D-sub 25P(P)x25P(J) 1.5 m

For connecting to equipment with the
RS-232C interface

I CR-5353 RS-232C cable TC-37K / -32K-8P Forward connection (Through)

For connecting to equipment with the
RS-232C interface Reverse connection
(Cross)

For connecting the RPC-05A remote
power controller and the TC-37K / -32K
handheld data logger

For connecting the RPC-05A remote
power controller and the TDS-150
portable data logger

For connecting the TS-360 / TDS-540
data logger or TC-351F FWD-light
dedicated indicator and the RS-232C PC
interface

For connecting the TC-35N handheld
measuring instrument and a PC

For connecting the TC-35N handheld
measuring instrument and a PC

For connecting the TS-560 data logger,
T-ZACCS3 MM-014/MM-014L or
TC-37K / -32K handheld data logger and
the RS-232C PC interface

For connecting the MD-111 monitoring
system controller or TC-37K / -32K
handheld data logger and the RS-232C
modem interface



CABLE

Data Cable

| CR-5720 RS-232C cable
For connecting the TD-98A digital

e N indicator and a PC
mini DIN-D-Sub 9P, cross, 1.5 m

| CR-61 Connection cable NDIS(P)-Loose wire, 4-core 1.5m

For the CB-2R strain checker or TGA-
1A/-1B temperature gauge adapter and

@\a a measuring instrument

| CR-612 Connection cable NDIS(P)-NDIS(P), 4-core 3 m

For connecting the SB-128A/-120SB
bridge box and a measuring instrument

| CR-616 NDIS relay cable NDIS(J)-Loose wire, 4-core

A cable for connecting a transducer with
- tip NDIS plug to the TD-96A/TD-98A
‘ indicator

| CR-6180 Sensor cable PRC8P(P)-NDIS(J)

For connecting the DC-204R smart

dynamic strain recorder and a transducer

& . with the NDIS(P) connector or a bridge
< box

| CR-6182 USB cable

For connecting the DC-204R smart
dynamic strain recorder to a PC

| CR-6184 DC-204R sensor cable

This is an extension sensor cable for the
DC-204R smart dynamic strain recorder
and the TMR-321 multi-recorder. A
change in conductor resistance for the
cable is eliminated.

(Remote sense compatible)

| CR-5810 1G4W dedicated adapter

An adapter for connecting a strain gauge
with 1G4W modular connector to the
TC-37K / -32K handheld data logger

i
8
g

| CR-611 Connection cable NDIS(P)-NDIS(P), 4-core 1.5m

| CR-615 Connection cable NDIS(J)-Loose wire, 4-core 0.2 m

For connecting the JB-2/-4 averaging
junction box and a measuring instrument

A cable for connecting a transducer with
tip NDIS plug to the TD-91B indicator

- ——
5 L e

| CR-6160 Remote sense cable NDIS(P)-NDIS(J), 7-core 0.2 m

For the remote sense function of the
DRA-162B dynamic strainmeter

| CR-6181 Sync cable

oy,

| CR-6183 External control cable

A synchronization cable for two or more
DC-204R smart dynamic strain recorders

For inputting external control signals to
the DC-204R smart dynamic strain
recorder

| CR-6186 Sensor cable PRC8P(P)-NDIS(J)

For connecting the multi-recorder’s TMR-
321/-323 strain gauge unit to a

0/’__\(. transducer with the NDIS(P) connector
% )
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CABLE

Data Cable

Data Cable

| CR-6185 Bridge box SB-DD sensor cable

This is an extension sensor cable for the
DC-204R smart dynamic strain recorder
and the TMR-321 multi-recorder
dedicated SB-120DD bridge box. A
change in conductor resistance for the
cable is eliminated.

(Remote sense compatible)

| CR-6189 USB cable USB(C)-USB(A) 1.5m

USB Type-C compatible
For connecting T-ZACCS3 TS-360 and a
PC

| CR-65 Switch box connection cable NDIS(P)-NDIS(P), 7-core 1.5m

For connecting the SSW-50D switch
boxes to each other, for connecting a

@ data logger and the SSW-50D switch
box

| CR-670 Connection cable NDIS(P)-Loose wire, 7-core 1.5 m

. |
©

| CR-872M Control unit synchronization cable 2 m

D

| CR-8141 MM-014/MM-014L cable

For connecting the NZ-7C and the SSW
switch box

This is a synchronization cable that connects
between the TMR-311 control units.

It can be extended up to 100 m.
CR-875m (5 m), CR-8701 (10 m),
CR-8702 (20 m), CR-8705 (50 m),
CR-8710SYNC (100 m)

For connecting the MM-014/MM-014L
and a transducer with NDIS(P) connector

/-\ Remote sense compatible

External Starter

| CR-6187 USB cable miniB-A 1.8 m

For connecting the TS-963/-960, TDS-

540 data loggers, TC-37K / -32K

handheld data logger, TDS-150 portable

data logger or DC-004P PC control type
” dynamic strainmeter and a PC

| CR-6462 LAN cable 3 m (Straight)

Used for an Ethernet Hub connection of
a LAN compatible measuring instrument
and as a synchronization cable of
DS-50A

I CR-655 Switch box connection cable NDIS(P)-NDIS(P), 7-core 0.5m

For connecting the TC-37K / -32K
handheld data logger and the CSW-5B
switch box

I CR-671 Connection cable NDIS(J)-Loose wire, 7-core 1.5m

| CR-8140 MM-014/MM-014L cable

For connecting the NZ-7C and the SSW
switch box

For connecting the MM-014/MM-014L
and a transducer with NDIS(P) connector
TEDS compatible

I CR-6930 Dedicated TML-NET cable 3P(P)-Loose wire, 2-core 1.5m

[ )N

For connecting the TS-360 or ND-100
and a network module

| CR-9180 External starter

A push-button switch for remote

operation of measurement start of the
N DC-204R smart dynamic strain recorder



CABLE

Switch Box Extension Cable / AC Adapter

Switch Box / Measurement Box Extension Cable

| CR-892M Connection cable for EX 2m

For connecting the EX-50 H measurement
box and the TS-963/-960 data logger, and
for connecting EX-50 Hs to each other
CR-895M (5 m), CR-8901 (10 m),
CR-8902 (20 m), CR-8905 (50 m),
CR-8910 (100 m)

| CR-842M Extension optical fiber cable for ISW/IHW 2 m

For connecting the ISW/IHW switch box
and the TDS-540/-630 data logger, and for
connecting the ISWs/IHWs to each other
CR-845M (5 m), CR-8401 (10 m),

P CR-8402 (20 m), CR-8405 (50 m),
CR-8410 (100 m)

AC adapter

| CR-832M Extension cable for the ISW/IHW RS-422 2 m

For connecting the ISW/IHW switch box
and the TS-560/TDS-540/-630 data
logger, and for connecting ISWs/IHWs to
each other

synchronously connecting the TMR-311
multi-recorder control unit

| CR-872M TML-LINK connection cable 2 m
CR-875M (5 m), CR-8701 (10 m),
CR-8702 (20 m), CR-8705 (50 m),

For connecting the TDS-630 data logger
and the IHW-50 H switch box, and for
CR-8710 (100 m)

| CR-800 Extension cable NDIS(P)-NDIS(J), 7-core 5m
For connecting the switch box SSW

series and a data logger
CR-801 (10 m), CR-802 (20 m), CR-803
i (30 m), CR-805 (50 m), CR-810 (100 m),
. : -7 CR-812 (200 m)

® o

@

| CR-185B/CR-185-C AC power adapter (AC 100 to 240 V)

TC-35N handheld measuring instrument

| CR-1869/CR-1869-C AC power adapter (AC 100 to 240 V)
TS-560 data logger

data logger

TC-37K / -32K handheld data logger
TDS-150, TS-360 portable data logger
Digital telemeter receiver

DT-281R, DT-281R-1, AU-50M, ND-100,

DT-282R

| CR-1897/CR-1897-C AC adapter

Output connector 3P(J)
- 4 TMR-311 multi-recorder control unit

—

I CR-1970 MM AC power adapter

MM-014/ MM-014L, MM-01T, MM-01V

TS-360 T-ZACCS BOX AU-50M portable

| CR-1868/CR-1868-C AC power adapter set (AC 100 to 240 V)

S

& —

| CR-1870 AC power adapter (AC 100 to 240 V)

DC-204R smart dynamic strain recorder

TC-351F FWD-light dedicated indicator

Ve

| CR-1812-C AC adapter set

For the TD-98A digital indicator

‘P
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OTHER RELATED PRODUCTS

Printer Paper / Precision Fixed Resistor, Connector

Printer Paper / Precision Fixed Resistor

| P-80 80 mm (Width) x 25 m (Length), 5 rolls/box

TDS-540 data logger

| KOR Precision fixed resistor

Fixed resistors 120 Q and 350 Q used

. H for bridge configuration

Connector

| TP-S245L-1 58 mm (Width) x 19 m (Length), 10 rolls/box

DPU-S245 printer

| NDIS plug PRC03-12A10-7M

The seven-pin plug allows one-touch
attachment / detachment. This connector is
used at the tip of the included cable and
extension cable for converters, switch
boxes (ASW, SSW type) and bridge boxes.

| NDIS jack PRC03-32A10-7F

This jack can be combined with the NDIS
plug. It is used in combination with the
NDIS plug at the tip of a converter
extension cable, switch box extension
cable, etc.

I NDIS receptacle (Square flange) PRC03-21A10-7F

This receptacle can be combined with the
NDIS plug. It is used for the input
connector of dynamic strainmeters (DRA,
DA and DC series).

I NDIS receptacle (Round flange) PRC03-23A10-7F

This receptacle can be combined with the
NDIS plug. It is used for the input
connector of switch boxes. (Optional for
some models)

I waterproof plug TC1108-12A10-7M

This is a seven-pin plug. The inner
circumference of the ring has a thread for
mating with a jack or receptacle. It is used
for the tip of a cable included with a
transducer or an extension cable (on the
transducer side).

I Waterproof jack TC1108-32A10-7F

This is a jack that to be combined with a
waterproof plug.

| Waterproof receptacle TC1108-23A10-7F

This receptacle can be combined with a
waterproof plug. It is used for the input/
output connector (on the transducer
main unit side) of load cells and
pressure meters.

This connector is used to relay two BNC
plugs.

I BNC connector JPJ

This connector is used to branch a BNC
output terminal of a dynamic strainmeter,

etc. into two.
I BNC connector JJJ
This connector is used to branch a BNC
l plug into two.

I Smart dynamic strain recorder / multi-recorder plug  PRC07-P8M

This is a mini plug for the DC-204R
smart dynamic strain recorder and the
TMR-321 multi-recorder.
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TML Korea Co., Ltd.
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Gyeonggi-do,14580, Republic of Korea

TEL: +82-32-247-0602 PHONE: +82+10-3171-8539
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JCSS 0090

Accredited
Calibration

Tokyo Measuring Instruments Laboratory Co., Ltd. (TML) is accredited
by Japan Calibration Service System (JCSS), conformed to international
standards JIS Q 17025 (ISO/IEC 17025) under the laboratory
accreditation body ISO/IEC 17011. International Accreditation Japan
(IA Japan) plays as the accreditation body of JCSS and is a signatory to
MRA of Asia Pacific Accreditation Cooperation (APAC) as well as
International Laboratory Accreditation Cooperation (ILAC). Our Kiryu
factory is certified as a JCSS-accredited laboratory working in
compliance with an international Mutual Recognition Arrangement
(MRA). The accreditation number of the Kiryu Factory is 0090.

The contents of this catalog are subject to change without prior notice.
The contents of this catalog are as of October 2025.
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