
TML TML Pam E-361E

Digitol Stroinm@E@r

TC-31 t{r@

PC ca'rd f,|ash nemory
.d,'vd i,l d b le 8'-. 1 28M B,

(PC, C ara stand4rd. T,;ype fi ,.)'

csw-5A-o5

@ Tokyo Sokki Kenky,r lo Co., Ltd.



Tool thil Ooes

TC-37KTYPE 5238C is an upgraded model accepting Flash memory
card, It succeeds the originality of former model such as fundamental
functions including splash proofing construction (IP-54) and easy
mounting connector, In addition to strain, dc voltage, thermocouple
and PI-RTD measurements, it can be used as a digital multi-meter for
measurement of resistance and insulation resistance, Interual timer
with sleep function is also provided, Measurement data can be stored
using PC card (PCMCIAType IIr S - l28MByte) on the market.
Measured data can easily be processed and analyzed by application
software such as MS-Excel. Ten units of five-channel switching box
CSW-SA can he connected at maximum (for 50 channels) as same as
former model, Control and data transfer are also available by
connecting personal computer using exclusive connection cable.

Design
Designed specifically tor field measurement

luse of Flash memory card
Aflashmemory card (PCMCIA Type II ) which is
acceptablebyPC carddrive equipped as astandard
specihcation for notebook computer can be used.
A card having capacity of 8 to l28MByte should
be used.
Note) SRAM card which is accepted by former
model ofTC-3 lK cannot be used.

.GOMPAGT AND LIGHTWEIGI{T
Weighing only 8509, the unit fits perfectly in your hand.

OounaeLe
The moisture tight case protects the instrument with the IP-54
proof class from incidental moisture encountered in the field,
and it is shock resistant as well. Connector receptacles are
equipped with attached caps to keep moisture out.

.SUPERB PORTABILITY
Everything about its design and construction make it ideal to transport
in the field. Lightweight, easy to grip and battery powered.

to
Convenience at your lingertips

f QUICK MOUNTTEBMINALS
These innovative connectors allow you to quickly and easily connect
and disconnect dif ferent sensors - an essential feature for
measurement and checkins in the field.

The input terminals on the upper end feature a finger-touch design @atent
No.3253202) that facilitates connecting leads; no screws or solder
needed. Leads with arrow and banana plugs can be inserted into the
terminals as well - a real time saver when more than one sensor needs
to be connected and read.

f EASYTO READ DISPLAY
aliquid crystal display with backlight
The display screen shows not only the value measured, but auxiliary
information associated with programming of the instrument, like sensor
mode and scaling parameter to give you a constant visual reminder of
these important setting.
The backlighted display
means you can take
readings in the dark if
necessary.

f FLEXIBLE POWER SUPPLY
aLRo batteries
Alkaline or rechargeable Ni-Cd batteries can power the TC-3lK. The
unitcontinues tomeasure while youchargethebattery on anAC adaptor
(option). A built-in battery protects data from loss when you replace
the batteries. Rechargeable nickel-hydrogen baftery on the market can
also be used as power source. In this case, exclusive charger should be
used to recharge batteries.

iAutomatic power-off
Power is cut automatically after about I 0 minutes of inactivity in order
to preserve the battery.
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Functions
Superb functionality - In a league of its own

I ). Measurement Using OnlytheTC€1K
Strain Gauge Transducer DC Voltage Thermocouple ft BTD

f-L- |---A- /,1\ /-\ /.r-t*- L-t qt v C

xThe above combinations are examples 0nl,
N I : In case 0ftemperature measurement, initial value is
not available Coetficient,Decimal point and Unit are fixed

data versus time. A memory card and printer (optional accessories) can be
connected to the TC-3 I K. Finally, data can be transfened via an RS-232C cable
(optional accessory) to a PC compatible microcomputer.

lData storage using Flash memory card (pCMClA Type II )
Datameasuredand storedbyTC-3 lKcanbenansfenedtoapersonalcomputer
using Flash memory card (PCMCIA Type II; which is accessible inespective
of penonal computer's OS. Flash memory card on the market (8 - tZSMUyte;
can be used.
Note) SRAM card which is accepted by former model of TC-3 I K cannot be
used.

llntervaltimer
You don't have to be on site to record data. Using the five step interval timer in
conjunction with an auto-start function, the unit will activate, record a series of
readings according to the time sequence programmed and then retum to an
inactive state. An indicator light denotes that the insftument is in this 

"sleep

mode".

lcomputer interface
TheTC-3 lKcanbeconnectedtothe serialportof yourmicrocomputerforboth
control of theunit andfordownloadingof datafromthe instrumends memory.
(Use the optional CR-5531 cable.)

Thedatamemoryispartitionedinto20blocks, 00to 19, andeachblockcanhave
itsowninputparametersdefinedindependently. Thisallowsyoutoconnectand
switch between sensors at up to 20 measuring points and to display and record
direct readings of physical quantities. Using the 20 data mernory blocks as a
continuous block, you can record up to 40,000 data readings. Qn ttris case, you
can use only one coefficient, sensor mode and initial value).

2). Measurement Using the CSW-SA Switching Box

The measurements canbe saved in the corresponding datamemory blocks. Each
blockiscapableofrecording2,000dataitems. Twoor moreCSW-5A switchins

PeFonal
compulerRS-232C datacable

cR-5531 1 5m

XWhen the RS-232C cable is not used,
connect drectlyto the mini olN 8-Din connectoron the TC-31K

lAutomatic switching box GSW-SA
The single channel TC-3 lK can be upgraded to multi-channel if there
is a need to monitor more than one device without manually connecting
and disconnecting each to the instrument prior to reading.
The 5 channel switching box allows automatic channe[changing for
those channels. More than 5 channels can be accommodated by the
addition of up to 10 CSW-5A units, although the instrument muit be
manually connected to each 5 channel unit before taking readings. The
CSW-5A-05 is equipped with screw clip connectors for lead wiies, and
7 pin connector plug receptacles are also available as an option.

OExternal display unit EDU-I l
This is an optional display unit used to monitor the measured value indicated on
!!_]tf Q1a distant place. Data cable CR-4520 is required for connecting
EDU- I I to TC-3 I K. Two or more units of EDU- I I can be cascaded to one TC-
31K.
Note) Physical unit is not displayed on EDU- 1 1 .

boxes are manually changeovered to switch for measuement, with a totat oT
2,000 measurement scans. The sensor mode, coeffrcient and initial value data
for up to ten CSW-5A switching boxes (50 points) can be saved in the TC-3 I K's
memory and direct-reading measurements of physical quantities saved in the
datamemory. Thesaveddatacanthenberecordeddirectlyontoaflashmemory
card.

OData visualization and data transfer
Readings saved in the various memory blocks can be accessed in four different
ways.
Forsmall datasesjtmay be convenienttorecall individual readings frommemory
to the screen display. With a few keystrokes, one can create a screen plot ofttrl
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In multi-channel mode,
the memory blocks for channels
5 to 19 cannot be used
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Specifications
[Measurement Mode]

Item Stmin DG Voltaoe Thermocouple PI.RTD
Measurement
Mode

Initial
Direct
Measure

Initial
Direct
Measure

Direct Direct

lnilial laluc $hdnl Ranm+240000 X 10-6 sfain or less -1-24V or less

Sampling Speed Approx.0.25 sec Approx.0.25 sec Approx.0.5 sec Approx. 0.25 sec

Notes 1G3W (Quarter bridge 3-wire method)
l2O.24O or 350d1

2G,4G(Half or Full bridge method)
120c) to 10000

Constant current full bridge:
350c)

Coefficient setting :
+(0.001-9.999)

Input impedance :
V240mV 500MO or more
V24V IMO

Coeffrcient setting :
-l-(0.001-9.999)

Built-in RIC (external
compensation also available)
Digital linearization

Applicable IIS C16M-1997
Pt100 Ro:100.000

RrdRo=1.385
Ro : Resistance at 0(]
Rrm : Resistance at l00C

[Strain / DC Voltage Measurement Accuracy]

+30000 X 10-6 strain
+240000 X 10-6 strain

I X 10-6 strain
2 X 10-6 strain

-F30mV
-t240mV

+0.08+2
+0.08+2
-t-0.08+2
-t_0.08+2

Allowable input voltage V240mV range : t5V
Y24Y range: -f35V

[Temperature Measurement Accuracy - Thermocouple and PI-RTD]

ThemocoupleMeasuremenl Range
Accuracv *(%rdo+dio.l at 23t3b Resolution"c Tempemtwe Goeflicient

*(%dg)/'c
Uadalion with Age
t (%rdg) / yearErlernal RJG lnlernal RJG

K (CA)
-200--100t
-100-+r370c

0.152+0.2
0.094+0.1

0.152+1.5
0.094+0.8

0.1
0.3

0.0086
0.0053

0.076
0.047

T (cc)
-200--100c
-100-+400'c

0.14 +0.2
0.095+0.1

0.14 +1.5
0.095+0.9

0.1
0.1

0.0079
0.0053

0.070
0.047

J (rc)
-200--100c
-100-+1200t

0.143+0.1
0.09 +0.1

0.143+1.3
0.09 +0.7

0.1
0.1

0.0081
0.0051

0.072
0.045

E (CRC)
-200--100c
-100-+1000t

0.138+0.1
0.092+0.1

0.138+1.4
0.092+0.8

0.1
0.1

0.0078
0.0052

0.069
0.046

s -10-+r760t 0.086+0.4 0.086+1.r 0.2 0.0049 0.043

B
+200-+400c
+400-+1760'c

0.04 +1.0
0.053+0.5

0.04 +1.0
0.053+0.5

0.5
0.3

0.0023
0.0030

0.020
0.026

R -r0-+1760'c 0.084+0.4 0.084+0.1 0.2 0.0047 0.042

tl
-200--100c
-100-+1300"c

0.161+0.3
0.092+0.1

0.161+1.7
0.092+0.8

0.2
0.4

0.0091
0.0052

0.081
0.046

Pt.RID -200-*650C +(O.2Vo rdg*O.a digit) 0.1

[Gheck Mode]

lnsulation Resistance Resistance
Measuilng Range 0-500MO o-24ko!

Acculacy *2VordE (0-IOMO)
*Svordg (10-l00MO)
*2j%ords (100-500MO)

+(O.5Vords*2dig.)

Resolution 0.1MO 0.lo(0-2.4ko)
ro(2A-24ko")

Sampling Speed Approx. I sec Approx. 0.25 sec

Notes F.xci tef inn vnl faoe Annrnv ? QV F.vci fat inn crrnenf lOrrA



DIGITAL STRAINMETER

[Com mon specif ications]
Number ol channels 1 (TC-31K itself)

5 (combined use with CSW-5A switchine box)
Display 128X64 dots with backlisht LCD
Time

Settings
Tolerance

Year, Month, Day, Hour, Minute, Second
t2 secs in aday (23+3"C)

Interval timer
Settings

Operation

Measurement interval (upto 99 hrs. 59 mins. 59
sec. In 1-sec. Increments) and measurement
count specifiable
Automatic measurement based on settings,
measurements md times saved in memory
Also automatic shutdown (ON-OFF

switchable)
Data Memory

Capacity Max. 40000 data items
Memory start ENTkey operation(manual) orlnterual timer

power supply is automatically offifno keys re
entered and no signals are received through the
RS-232 interface for l0 minures (ON-OFF

switchable)
PC card drive

Functions
Flash memory (PCMCIA TYPE II )
Storing and reading of intemal memory data

Capacity 8 -128MByte

NOTE): SRAM cardwhich k acceptedbyformer model of TC-3 I K cannot be used
Engineering units 35 kinds including p e ,mm, C, kN, Mpa
RS-232C Interface Optional cable CR-553 I should be required

Functions Receiving control signals and transmitting

File numbers 512

Baud rate
measured data
1200-9600

Vibration tolerance
Shock survival
Drip-proof
Operating temperature

Storage temperature
NOTE):
Operation is available in temperature range of-20 to -10"C onthefollowing

conditions.

ODisplay becomes dim even though the contast is adjusted

OBattery performnce is extremely lowered. AC power adapter should be used.

Power supply 4AA-size alkaline batteries(LR6), or 4 AA-
size Ni-Cd rechargeable batteries (KR-AA), or
special AC adapter (CR-185)29.4m1 s'� (50H2, O.6mm amp.)

4Om/s'
DIN IP-54 with connector cap tight
- 10-+50C, 857oRH orbelor,
(No condensation)
-20-+60t

Continuous operation Approx. l0 hours using alkaline batteries for
strain measurement connected to 350o bridge
Approx. 3 hours using Ni-Cd batteries for
strain measurement connected to 350O bridse

Dimensions l02W X 55H X223Dmm
Weight Approx.8509
Accessories

@ r # . e h h b a , d

[Multi Channel Mode]

Indicates channel being monitored
Indicates Measure mode

#oo [M] / oalzo 12:oo
C=+1 .000 S=16:4GAGE

+  1 2 g p

Data monitored

# x 5  O 8 / 2 O 1 2 : 0 0
x [trl] zo+ 23.oocm

[ M ] 2 1  
- - -  k g f

Iv)zz ---  C
[ l r , t ]zg - - -  mv
lvtlzq *-- tt

Channel No. (0 to 4)

Indicates Measure mode

Connected switching box No.
Here, CSW-SA No. 2 is connected.
("0".displayed when no switching
Dox rS connected..)



SWITCHING BOX

CSW-5A csw-5A-05

IMeasurement with 5 or less channels

The CSW-SA is a 5 channel automatic switching box
which allows multiple channel inputs, Each channel
can be programmed with it s own scaling parameter,
sensor modet etc. through the key pad of the TC-
31K. Up to 70 of these unifs can be usedl giving a
total capabil i ty of 50 channels. In addit ion,
automatic measurement is possible using the
interval timer function of the TC-37K. The CSW-
5A-O5 provides connector receptacles in addition
to the standard screw clips. These are handy for
use with strain gauge based transducers.

O Switching boxes specially designed for the TC-31 K
O Can be used for strain gauge, strain gauge-type

tran sd u cer, DC vo ltage, therm oco u p Ie and p I ati n u m
re s i sta n c e-te m pe ratu re d ev i ce m ea s u re me nts

Olnput connection by screw or soldering
O Compact and light
O CSW-5A-05 provides both terminals and simple,

one-push connectors

Digital
Strainmeter

TC-31K

OUp to 5 channels can be automatically measured using
the TC-31 K interval timer.

Strain Gauge

Strain Gauge-Type
Transducer

DC Voltage

Thermocouple

Pt RTD

f:l-
t - f

ft
@
o
e

Switching Box
CSW-5A

IMeasurement with up to 50 channels

Strain Gauge

Strain Gauge-Type
Transducer

DC Voltage

Thermocouple

Pt RTD

T:1-
t - L |

tr
@
o
e

No.1
No.2

Olnitial values and coefficients can be programmed for up to 50 channels
(10 CSW-SA switching boxes).

OMeasurement is made every 5 channels by using CSW-SA.

csw-5A
Box No.0

Box No.g

Digital
Strainmeter

TC-31K



SWITCHING BOX

ns
Applicable strainmeter TC-3IK (Ver. 2.0A orlater)
No.ofchannels 5

Dlmensions

Strain Measurement
Quaner bridge with 3 wir€s 1200, 240Oor 350Q
Half bridge l20o ro 10000
Full bridge l20f,ito l000(t
Fullbridgewihmnstant@nent 3500
MeasurementRange ConforrnstoTc-3lK
Sensor Cable Extension Cable total resistance of200Cl or less
(full bridge with constant current)

DC Voltage Measurement
Measurement Range Conforms to TC-31K
Input lmpedance IMO ormore

Thermocouple Temperature Measurement
Measurement Range Conforms to TC-31K

Pt RTD Measurement
Measurement Range
MeasurementMethod 3-wiremethod

Measuring Point No, Fixed(CHOtoCH4)
Measurement Point Indlcatot Red LED for each point
Switcher Special sealedrelay
Opelaling Temperature & Humidity -10Cto+50C,857oRHorless(nocondensarion)
PowerSupply SuppliedfromTC-3lK

75(102)*W X 41.5H X 204Dmm (excluding
projected parts)
+: Dual-connector model

Weight Approx. 6509; Dual-connector model 8009
Standard Accessories CR-655 Switching Box Connection Cable

OperationManual

Conforms to TC-3lK

an on 1

O2O-channel operation SW-21 B/SW-21 E
TheSW-21B andSW-2lEare2Gchannelswirchingboxeswhichallowsmultiplechannel
inputs.Thechangeoverofeachchannelismadebymanualoperatioqandadditionalchannels
areavailablebycascadingseveralswirchingboxes.ModelSW-21Bisequippedwithinitial

balancer, andthewidebalancingrange makes itpossible tomeasure strain gauges or strain
gauge based transducers with a large initial unbalance. The balancing adjustnent is done
by I Gtum potentiometer.

GHANNEL 
sw

I  r u  l t

sw-218 slt-21E
Numbel of channels 20
Strain measurement Quarter bridge

Quarter bridge 3-wire
Half bridge (Comnon dunny available)
Full bridge
120,240,350A
120-10000 is available in half and tull
bridge when the balancer is offf.

Quarter bridge
Quarter bridge 3-wire
120,240,350A
Half bridge (Common dummy

available)
Full bridge 120-10000

DG Voltaqe measuremonl Same as TC-31K (with balancer off) Same as TC-3IK
Balanclng melhod Balancerl 0-tum Potentiometer

(Parallel resistance method
Off function ofbalancer oossible

Balancing range tl.SVo of gauge resistance
(approximately t7500X 10-6)

0perctins tem0erature -10-+50C, 857o RH or less (no condensation)
Dimensions 285W X 160H X 350D mm (excludins proiected parts)

Weloht 6kg 5ke



OPT'ON ACCESSORIES

OPTION
I Cn-t eS AC Power Adapter for the TC-31 K
Input: 220V AC Output: 7 5V DC. 480mA

a CR-5531 RS-232C Data Cable

I Flasn Memory card and Card adapter

O opu-nzas Printer

O External Display Unit EDU-11

a CR-451 Printer Connection Cable

( (

Mini DIN 8-pin jack

D-SUB 9-pin plug

tso 9001

001

Approval Certificate No :0957261
Design and manufacture of  st ra in
measur ing equipment and t ransducers
No 2 and No 3 Product ion Div is ions

Specil ications subject to change without prior notice.

Tokyo Sokki Kenky,r io Co., Ltd.' 
www.tml.ip/e

8-2, Minami-Ohi 6-Chome, Shinagawa-Ku, Tokyo 140-8560, JAPAN
TEL: Tokyo 03-3763-561 1 FAX: Tokyo 03-3763-5713
e -mail address: sqles@tml.ip
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