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! Safety devices for protecting machinery from potentially
damaging mechanical and i
Both mechanical and electrical types are available

Creating device safety and control

From safety mechanisms like Torque Limiters, Torque Guards and Shock Relays, to controlling devices
like Torque Keepers and Shock Monitors, SAFCON provides your vital machinery
with top-notch safety and control.
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Friction type Separation type Linear actuating type Current type ED Series
Digital type

Ministry of Economy, Trade and
Industry picks for
Good Design Award product

SAFCON

Tsubaki Emerson Safety and Control devices

- Shock Monitor

 device and load sensor
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Ministry of Economy, Trade and
Industry picks for
Good Design Award product
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ariation

Safety

Overload
Protection

Mechanical type

What it detects

Thrust Load

Disconnection (trip) method

Griotion type) (Ball type)

Reset after trip

(Manual ) (Automaticﬂ (Automatic)

Construction

(See!led) (Open ) ( Open ) ( Open )

One position reset

(ves | [ VYES |

( No

Backlash

(o) (oes)

NO

(ves)

(NIOJ

(NIOJ

Motor current

Display function

Display method

@igital displa)) @nalogdisplay)( Manual )

Standard
functions f

Multi-

unctions)

(

Select by trip torque

)(Select by trip Ioad) [ Select by motor capacity

Torque Guard
TGB Series

Set torque:0.294~7154Nm
Max. rpm:80~1200r/min
Consecutive repeated

trip torque fluctuation:£10%
Backlash:+0.3"

Torque Guard
TGM Series

Set torque:1.5~902Nm
Max. rpm:150~600r/min
Consecutive repeated

trip torque fluctuation:+5%
Backlash:0

Torque Guard
TGX Series

Torque Limiter

Set torque:1.0~9310Nm
Max. rpm:500~1800r/min

P57

Set torque:1.7~784Nm
Max. rpm:480~1400r/min
Consecutive repeated

trip torque fluctuation:+3%

Torque Guard
TGZ Series

Set torque:2.4~251Nm
Max. rpm:1800r/min
Consecutive repeated

trip torque fluctuation:10%

Axial Guard

Backlash:0

Set load:147~3430N
Trip load repeatability: +15%

Backlash:0

Backlash:+0.3° n
ﬁta pe7

P49

Shock Relay
Shock Relay Shock Relay
ED Series 150 Series
Motor capacity: Motor capacity:

AC200V0.1~5.5kW
AC400V0.1~11kW

AC200V0.2~90kW
AC400V0.2~90kW

P83 P89
Shock Relay Shock Relay
SD Series SS Series
Motor capacity: Motor capacity:

AC200V0.1~11kW
AC400V0.2~22kW

P86

AC200V0.1~75kW
AC400V0.2~132kW



Electrical type

What it detects

Reset after trip

Functions

[

Standard Limited
functions

functions

)

Motor capacity

Motor power

Load detection level

( Fixed ) [ Follow )

Multi- Limited
functions | | functions

((02~37kw ) ((0.06~024W

Select by motor capacity

)

Shock Relay
50 Series

Motor capacity:
AC200V0.2~3.7kW
AC400V0.2~3.7kW

Shock Monitor
TSM3000 Type

Shock Monitor
TSM3000H2 Type

Motor capacity:
AC200V0.1~110kW
AC400V0.1~110kW

Motor capacity:
AC200V0.1~110kW
AC400V0.1~110kW

P122
P99
Shock Relay Shock Relay
SA Series SM Series

Motor capacity:
AC200V0.1~75kW
AC400V0.2~132kW

ﬁj P96

Motor capacity:
Three-phase:AC200V60~200W
Single-phase:AC200V60~200W

Shock Monitor
TSM3000H1Type

Motor capacity:
AC200V0.1~110kW
AC400V0.1~110kW

Single-phase:AC100V25~90W

u
P101

Slipping clutch
and brake

Power sensor

Mechanical type Electrical type

bl

wwww

What it detects What it detects

TL Series

Slip torque

Purpose of use

Contact Wear Crusher
( Large ) ( Small ) [detection) detectionJ( control ]

Shock Relay

WWWWWWWW

TFK series

( Select by slip torque ) ( Select by motor capacity )

Torque Keeper Shock Monitor

M Torque Keeper

Torque Keeper Shock Monitor Shock Monitor
TFK Series TSM3000M1 Type TSM3000C1 Type
Set torque: Motor capacity: Motor capacity:

0.59~650Nm AC200V0.1~110kW AC200V0.1~110kW
AC400V0.1~110kW AC400V0.1~110kW

P103 P124 P126 "

<]

e

2

MINI-KEEPER Shock Monitor x

MK Series TSM3000M2 Type ko

(%2}

Set torque:1.96~39.2N-cm

(I' P115

Motor capacity:

AC200V0.1~110kW
AC400V0.1~110kW

P125
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Starting with the examples below, SAFCON meets a wide range of industrial equipment safety and control needs.

Selection
guide

Category

Transport
equipment

Environmental
equipment

Pump

Packaging
machine

Food
processing
machine

Machine
tools

Metalworking
machinery

Iron and steel
Plastic
processing
machines
Textile
machines

Printing
machines

IT

Others

Machine

Safety or Control

Page
Crane S
Hoist S
Chain block S
Overhead conveyor S
Belt conveyor S
Chain conveyor S
Roller conveyor S
Screw conveyor S
Bucket elevator S
Industrial robot S

Garbage disposal equipment S
Water treatment equipment S

Water gate S
Pump S
Compressor S
Blower S

Bag making and filling machine S
Cartoning machine S
Vacuum packaging machine S
Flour mill S
Noodle-making machine S
Bakery equipment S
Beverages S
Turning machine C
Machining C
Grinding machine C
Tapping machine C
Cutter (0]
Chip conveyor S
Press S
Casting S
Rolling machine S
Injection molding machine S
Extruding machine S
Spinning machine C
Textile weaving loom C
Printing machine C
Book binder S
Printer C
Liouid crystal manufacturing device S
Semiconductor production device S

Crusher S
Raw garbage processor S
Mixer S
Kneading machine S
Feeder S
Stage device S

Lighting system S

Protection, detection, applications

Overload protection for machine overload, jamming, etc.
Overload protection for machine overload, jamming, etc.
Overload protection for machine overload, jamming, etc.

Chain breakage protection

Belt breakage protection

Chain breakage protection

Roller axis damage protection

Screw damage protection

Prevents chain breakage due to bucket jamming
Drive portion, pivot portion overload protection
Overload protection for garbage conveyor
Overload protection due to chain breakage for scraper and dust collector
Gate and rack damage protection

Motor protection

Motor protection

Motor protection

Qverload protection for film feeding and seal/pillow packaging machine cutter
Overload protection for workpiece conveyor and packaging equipment
Overload protection for workpiece conveyor and packaging equipment
Overload protection for milling, mixing and sifting machine
Overload protection for mixer and roller/extruder
Prevents chain breakage for fermentation oven and cooler
Overload protection for bottle/can conveyor and dehydrating press
Tip breakage detection

Drill wear detection

Grinding stone contact detection

Tap breakage detection

Saw contact detection

Prevents damage due to jammed chips

Punch and transfer portion protection
Overload protection for conveyor unit

Overload protection for conveyor unit

Screw, mold clamping protection

Screw, gear protection

Winding-off portion tension control

Winding portion tension control

Printed material tension control

Protects pressure portion and conveyor from overload damage
Printed material tension control

Conveyor unit overload protection

Conveyor unit overload protection

Crusher blade protection

Mixing blade damage protection

Mixing blade damage protection

Mixing blade damage protection

Workpiece jamming detection

Floor mechanism overload protection
Overweight detection for lifting devices
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Application Safety

Tsubaki Emerson mechanical and electrical safety devices

provide overload protection for various applications.

Packaging machine

Cutter drive portion
overload protection

TEM
product
used

Torque Guard
TGB Series P15

Features

@ Automatic reset
@ Trip torque repeatability
+10%

Index table
Indexer protection

Providing optimal
overload protection

TEM
product
used

Torque Guard
TGX Series P31

Features

©Non-backlash

@ Automatic reset

© 0ne position

@ Precise trip torque

@ Economical (£3%)
Pump TEM : - Extruding machine TEM
Protects the pump Bg%céuct Trips to protect the machine Bg%céuct
from highly viscous material H: and screw from overload
Torque Guard - to the screw Torque Guard
TGM Series P41 Q TGZ Series P49
Features ii Features

© Sealed construction
©0ne position

@ Works with high rpom
© Rotates freely after trip

Conveyor

Protects the machine from
overload due to jamming

TEM
product
used

Torque Limiter P57

Features

@ Automatic reset

@ The sprocket can be
directly mounted,
making it easy to use

Pusher

Protects the mechanical system
from overload due to the work
piece getting
caught up in
the machinery

TEM
product
used n ﬁ

Axial Guard P67

Features

@ Can protect from overload
on the axial direction

Lifting and lowering device
Detects overweight

product

used
NEW

Shock Relay
ED Series P83

Features

@ While verifying motor
current during operation, the
load value can be precisely
set on the digital display

© Economical

Overhead conveyor
Prevents chain breakage

TEM
product
used

Shock Relay
SD Series P86

Features

@ Motor current can be
verified on the digital
display during operation

@®Warning output




Mechanical type features

Electronic type features

Waste treatment plant,
transfer conveyors

Overload protection

TEM
product
used

Shock Relay *
150 Series P89

Features

® Current can be verified
using an analog meter
© Easy to set

Dishwasher

Stops overload when spoons or
other utensils get jammed
in the machine.

Due to cutting the peak load, overload does not occur.
Excessive power to the loaded axis can be shut off.

All models are equipped with the start time function.
Price stays same regardless of motor size.

TEM
product
used

Shock Relay
SS Series P93

Features

®Compact and economical

Shredder

Temporarily stops the shredder
when the load becomes heavy

TEM
product

used }

Shock Relay
SA Series P96

Features

©®Makes frequent stops
®Convenient automatic
reset

Chip conveyor
Detects chip jams

C—

TEM |

product
used

Shock Relay

SM Series ‘P1 01

Features

©Simple to set current value

©®Compact @®Economical
@®Economical

Multi-spindle drilling machine | tem Bread making machine TEM

Overload protection and DFO%UCt Prevents oven chain breakage DFO%UC'(

breakage detection for each tool | US€ use

: Shock Monitor Shock Monitor

TSM3000 Type P122 TSM3000H1 Type P122
Features Features

"y

®Detects overload and tool
breakage when machining
with high precision

®The set value for each tool
can be changed (8 types)

®Accurately detects
overload to protect your
valuable machines from
damage

Water treatment equipment
Sewage collector

chain breakage
prevention

TEM
product
used

Shock Monitor
TSM3000H2 Type

L T

P123

Features

@ Because of the load following
function, the set value can be
followed and abnormal load can
be detected precisely even if
there is a small efficiency change
in the high gear ratio reducer

Safety and Control devices

SAFCON

J

Torque Guard

wwww

Shock Relay

M Torque Keeper
WWWW
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Shock Monitor

TL Series

w

SD series | ED Series

150 Series

TFK series



e E—

- Slipping clutch and brake

Because it is possible to use even with continuous slipping, it is ideal for braking, accumulation and dragging.

Multistory parking facility | tem

When the table strikes the stopper | Product
and stops, the Torque Keeper slips,
protecting the drive portion.

used

TFK Series

Features

®Long life

Stopper

Torque Keeper

@Stable slip torque

@®Simple layout

Wire winding machine

By installing a MINI-KEEPER to
the roll, constant tension allows
the wire to wind smoothly

P103

TEM
proc(ijuct (;
use! i

@
MINI-KEEPER
MK Series P115
Features

@Continuous slip is possible
@Gives ideal amount of
tension for the work piece

Power sensor

Preventitive device maintenance and automation can be realised by detecting minute overload variation

for grindstone work piece contacts, tool wear, crusher automatic operation, etc.

Internal grinding machine

The grinding cycle and grindstone
processing starting points can be
found by detecting grindstone
and work piece contact

TEM
product
used

Shock Monitor
TSM3000M1 Type P124

Features

@ Can off-set the load ratio at no
load operation before contacting
the work-piece, can only detect a
tiny contact load

Lathe Crusher

Chip wear detection @ Automatic forward and reverse

TEM
product
used

Shock Monitor
TSM3000M2 Type P125

Features

@ Intergrates power consumption
during working by detecting minimal
load variations due to wear, thus
allowing the user to know the

operation when overloaded

appropriate time to change the tips

TEM
product
used

Shock Monitor
TSM3000C1 Type P126

Features

@ Accurately detects hard foreign
objects that get caught up in the
crusher, thus protecting expensive
crushing blades from damage

@ With just one Shock Monitor, complex
device control can be achieved




Mechanical Type

Torque Guard, Torque Limiter, Axial Guard

Features, variation -~ p9~p10
Selection guide -~ pll~pl2
Applications - p13~pl14

. Torque Guard TGB Series - p15~p30

a Torque Guard TGX Series p31~p40

[ T SOOI - A0 I

—— .F.__'.-'_I-hl-r_.l--




Mechanical type safety devices

Torque Guard, Torque Limiter, Axial Guard

B General use, Torque Guard

= . )
economical I'GB Series \/
Ministry of Economy,
Trade and Industry picks for
Good Design Award product

Easy to operate and reasonably priced. Can be used with almost all machines.

high rigidity TGX Series

No backlash and unsurpassed operation rigidity.
Ideal for machines that require precision positioning.

©

Ministry of Economy,
Trade and Industry picks for
Good Design Award product

. Sea|6d Torque Guard
construction TGM Series

The sealed type possesses unsurpassed precision.
Excels in wet, oily and dusty environments.

B High precision,  Torquecuara —

Torque Guard

B ON-OFF, release TGZ Series

As a release type protection device, as well as an ON-OFF clutch,
its simple layout makes it easy to use.

Y/
&)

Ministry of Economy,
Trade and Industry picks for
Good Design Award product

B Friction type Torque Limiter

Traditional friction type. Super low price and easy to use.

B Linear actuating
type Axial Guar

This is a new type of overload protection device with ball
and groove construction.




SAFCON

Mechanical safety mechanism variation

In order to meet the diverse needs of our customers, we provide a wide range of
mechanical safety products. Refer to the chart below to choose the functions and
device characteristics that best suit your safety needs.

Torque range N-m
{kegf-m}
Consecutive repeated
trip torque fluctuations

Reset method

Torque indicator

0.294~11.76 9.8~1080 441~7154 9.8~1080
{0.03~1.2} {1.0~110} {45~730} {1.0~110}
6~16 10~70 45~130 10~70
+10% +10% +10% +10%
None Almost none Almost none Almost none
Automatic Automatic Automatic Automatic
TG Sensor TG Sensor TG Sensor TG Sensor
(option p.28) (option p.28) (option p.28) (option p.28)
Yes Yes Yes Yes

Torgue range N-m
{kgf-m}

2.4~451

1.0~9310

Bore range (mm)

Backlash

Overload detection

{0.17~80} {0.15~92} {0.24~46} {0.1~950}
_ _ _ _ 147~3430
{15~350}
8~70 10~60 10~50 8~130 =
+15%
+3% +5% +10% - (trip load)
None None Almost none None None
Automatic Automatic External force (manual) Automatic Automatic
TG Sensor Limit switch TG Sensor Proximity switch, TGA Sensor
(option p.28) P47 (option p.28) tachometer P65 | (option p. 28)
Yes Yes Yes No Yes

Exterior

@




The right mechanical type safety mechanism for your
particular needs is available. Using the chart below,
select the device that is most right for your machines.

For machinery like positioning
and indexing machines that require

preciseness.

One position function

TGX Series YES
TGM Series YES
TGB Series YES
TGZ Series YES
Torque Limiter NO

Resetting preciseness after trip

TGX Series +10s
TGM Series +10s
TGB Series +20s
TGZ Series +20s

Backlash (during normal operation)

TGX Series @]

TGM Series @]

TGB Series +=0.3°

TGZ Series +=0.3°

Torqgue Limiter @]

Rigidity

TGX Series Superior

TGM Series Regular

TGB Series Regular

TGZ Series Regular
Rigidity

| TEX series !____.- Trip torque

Other series
Torque

—= Torsional angle

1

One position

Because of its unique construction, the drive and
driven sides only mesh in one position. After
tripping the Torque Guard resets and meshes in
its original position.

Reset precision

Phase deviation between drive side and load side
after tripping and resetting again.

Phase deviation

~==~.
\i

f Driven side
‘\
g \/ é Rest

Drive side

Backlash

Connecting clearance between drive side and
load side at normal operation.

e
Driven side
g \/ § Rest

Drive side

Rigidity

Rigidity refers to the degree of deforming ability
of a solid material.

It is especially important when a system is driven
by a servomotor, etc. (It indicates the input and
output side's relative rotational deviation.)

»l la

Driven side

Rest

Drive side



Trip torque repeatability
TGX Series +3%
TGM Series +59%
TGB Series +10%
TGZ Series +10%

For the machine that you want to
automatically reset after removing

overload after trip

TGX Series
TGB Series Automatic
TGM Series reset

Torque Limiter

For the machine that you
want to freely rotate

after trip

: Complete
TGZ Series release

Arbitrarily shutoff the rotary
power transmission as an

ON-OFF clutch

- Reset by
TGZ Series external force

For the machine that is used
in a highly humid
environment

. Sealed
TGM Series construction

SAFCON

Trip torque repeatability

Side-by-side trip torque fluctuation when the trip
is repeated.

o
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Automatic reset
After overload is removed, the overload detection

function resets automatically by inching either
the drive or load side.

SHei=

Complete release

After tripping, this function completely
eliminates transmission of the drive side rotation
to the load side. While in the case of an
automatic reset mechanism, the overrunning of
the drive side after tripping generates reset
shock. This complete release function is best
suited for a high speed rotation axis.

oL 7
ON-OFF

The ON-OFF function.
Arbitrarily transmit or shutoff torque by

external force.
<=
E[I =

Sealed Construction

Sealed construction using O-ring. Under normal
usage conditions it is not necessary to refill the
grease.

L [




& Applications

Electromagnetic clutch

1 TGBSO-M Phase is an important factor
TGB Series I'\\ / }Vorm reducer for the single motor multiple

-1 drive system. The Torque

Ei \ —-[Ii Motor Guard is most suitable for this
..-’I_-' . . . "

4‘ application because of its one

position function", of which the
— phase never shifts.

TGE20-L Cardboard box
Cardboard box f_ﬂ‘

Electromagnetic brake - Axial Guard

o

|| | —

Corrugated cardboard
J casing machine
Up-and-down

TGX S eri es Precise positioning is possible

because of its non-backlash and
high rigidity characteristics. The
TGX Series instantly trips when
overload occurs, preventing
costly machine damage.

Servomotor

\\ Torque Guard

Table positioning

Reducer

TGM Series

Limit switch
(for overload detection)

Torque Guard
Its sealed construction allows the TGM
Series to perform well in wet and dusty
environments. As well, the grease or oil
does not splatter.

% Pump Pump




TGZ Series

Materials

Screw shaft Torque Guard
'.II TGZS0-HC

\ - f
\ ) gy .f

5 L)
I:I EISITIITITYT T 1 - @ Motor
L i I 1 1 il ] I .

Due to hardening of the materials or too many materials entering the
machine, there is overload on the screw.

At that time, the Torque Guard trips, protecting the screw portion of the
machine from damage. Because of the direct-coupled motor (high speed
rotation), after trip, the freely rotating TGZ Series is used.

Extruding machine

Axial Guard

Axial Guard

Foreign object

Sliding the machine head.
Pushing the head forward when
Slide base machining.
If the head collides with a
foreign object, the Axial Guard
trips and protects the machine
Cam (Drive side) from damage.

Specialized machinery

Torque Guard

3
L
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Torqgue Guard TGB Series

_Featurss _______F Construction

e
Easy to operate and reasonably »®
priced. This standard model can
be used with a broad range of TGBO8~16 o
applications. ey o
Good Design Award product

Accuracy of consecutive repeated

trip torque fluctuations is within £10%.

Even with repeated trips, the fluctuating trip torque
variation is always within +10%.

Wide variety of sizes available

From 0.294N-m {0.03kgf*m} to 7154N+-m {730kgf+m},
58 sizes are available.

Automatic reset

TGB08,12,16

Torque indicator

After removing the cause of overload, the TGB Series
automatically re-engages by rotating the drive side.

One position type

This uniquely assembled torque transmission element ball .
and pocket configuration only engages in one position. Indicator

Simple torque adjustment

By simply turning the adjustment nut (bolts), trip torque
can be easily adjusted.

Easy to read torque indicator oV
—— - TGB20~130 ( .
By using the indicator and torque indicator, set torque »Qo\«*‘

can be verified at any time. TGB70 and above have a slightly different construction.

Standard stock

The standard TGB Series are stocked as rough bore
products. (Large size TGB90~130 are MTO)

%

Compact and precise

(TGB08~16)
Ideal for use in compact motors, robots, and compact
precision machines.

Non-backlash

(TGB08~16 Does not include a Torque Guard Coupling.)
Because of its special construction there is no backlash.

Standard type overload detection sensor TGB20,30,50 TGB70,90,110,130

Combined with the TG sensor's non-contact type (refer to
pages 28, 29), once overload is detected, the motor can be
stopped and an alarm signal can be sent (optional).

Torque indicator

Torque indicator -
Indicator

/ Indicator

Bore finishing for quick delivery

15



Operating principles

TGBO8~16

(' During normal operation (engagement) )

Center flange (pocket)

Ball Plate

Hub (pocket)

hapd

N
)

Torque transmission is carried out using several
balls. The non-symmetric arrangement of the balls
and pockets allows only one engagement position.
As well, there is no backlash due to non-clearance
engagement between the retained and pressured
balls and pockets.

Torque is transmitted from the center flange
(pockets) — balls — hub (pockets) — shaft.

(As well as the opposite)

TGB20~50

TGB70-130 has the same operating principles.

(' During normal operation (engagement) )

Center flange

Ball ] _ Plate
Hub (pocket)

it WAERE]

Torque is carried out using several balls.
The non-symmetric arrangement of balls
and pockets allows only one engagement
position. Torque is transmitted from the
center flange — balls — hub (pockets) —
shaft. (As well as the opposite)

(" During overload (trip) )

i
)

When the TGB Series trips due to overload, the
ball pops out of the center flange pocket and it
slides between the plate and center flange.

(" During overload (trip) )

=

When it trips due to overload, the ball pops out
of the hub pocket and rolls between the plate
and hub.

When tripping, the rotational portion is entirely
received by the bearings, so it rotates lightly
and smoothly.

Torque Guard

3
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e

& Torque Guard

Transmissible Capacity/Dimensions Table

HETGBO8~TGB16 HETGB20~TGB50

E(h7)

E (h8)

P

(o] ‘ T o LS
| Torque indicator (Amount of sensor plate movement T)

Amount of movement during trip) Blc D |
A | / N-M A

Indicator

(DHub @Center flange (@Plate @Adjustable nut (DHub  @Center flange ®@Plate @Adjustable nut
(®Coil spring  ©®Sliding bearing @Ball ®Bearings

(© Side plate (0Hexagonal screws

® Disk spring  ®Ball (@ Snap ring for shaft ®Lock screw (note)
©8Sliding bearing @sensor plate @DIndicator @ Bearings

Torque indicator
Indicator

Note: One lock screw for fastening the adjusting nut is included with the Torque Guard. After setting to the optimal torque, tighten either lock screw with the torque amount given below.

Lock screw size: M5---:3.8N.m{38.7kgf.cm} M8::-16N.m{163kgf.cm}

Unit : mm
. ®1 Maximum
Model No. Se't\‘rf);c}tl:zfr.?}ge M(:}(rl:;:m Spring color Rg)gih CI‘bore A B C D E P (IZ:.D G H |
diomeer| Clometer
TGBO8-L 0.294~1.47 {0.03~0.15} Yellow
TGB08-M 0.784~2.156 {0.08 ~0.22} 1200 Blue 5 8 39 65| 5 20 40 34 26 33 —
TGBO08-H 1.176~2.94 {0.12~0.3} Orange
TGB12-L 0.686~2.94 {0.07~0.3} Yellow
TGB12-M 1.96~4.9 { 0.2~0.5} 1000 Blue 6 12 47 8 6 23.5 48 40 32 40 —
TGB'IZ-H 294“’588 { 03"'06} Orqnge
TGB16-L 1.47~4.9 {0.15~0.5} Yellow
TGB16-M 2.94~7.84 { 0.3~0.8} 900 Blue 7 16 56 85| 8 27.7 58 50 39 48 —
TGB16-H 5.88~11.76{ 0.6~1.2} Orange
TGB20-H 9.8 ~44 { 1.0~4.5} 700 Orange 8 20 47 7.5 57 25 90 78 62 82 54
TGB30-L 2054 { 20~53) 500 Yelow | 150 30 | 0 | 95| 7 |33 | 13| 100 | 82 | 106 | 75
TGB30-H 54 ~167 { 5.5~17} Orange
TGB50-L 69 ~147 {7.0~15) Yellow
TGB50-M 137 ~412 { 14 ~42} 300 Blue 22 50 81 14.5 8.5 44.8 160 142 122 150 | 116.7
TGB50-H 196 ~539 { 20~55} Orange
Model No. J K L M N t?lasnire?;:' F;c?:r:t‘gr ﬁu?ncgfev: S T W X Sr?:p NLGSS Inertia moment GD?
X X X nng | K€ | X10%g-m? X 107%kgf-m
pitch length length sizeY | %2 | %2 %2
TGBOS8-L
TGB08-M 2950 15| — |[M3| 3 M15X1 M3X 4 — — 09| — | — — | 0.14 0.0025 0.010
TGBO8-H
TGB12-L
TGB12-M 35 20| — | M4 ] 3 M20X1 M4X 6 — — | 1.0 — | — — 1024 0.0065 0.026
TGB12-H
TGB16-L
TGB16-M 45 25| — | M4 3 M25X1.5 | M5X 6 — — |12 — | — — | 0.44 0.0180 0.072
TGB16-H
TGB20-H 48 32 |30 M5 | 4 M32X1.5 | M5X 6 M4X 8 2 1.8 5 2 32 |09 0.058 0.23
71-6530-'- 65 45 425\ M6 | 6 M45X1.5 | M5X 6 M4X10 2 2 6 25| 45 |20 0.20 0.79
TGB30-H
TGB50-L
TGB50-M 98 75 |70 M8 | 6 M75X2 M5X10 M4X14 3 2.7 8 35| 75 |59 1.21 4.84
TGB50-H

%1. All rough bore products are stock items.
2. Mass, inertia moment and GD2 are based on the bores' maximum diameters.
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ETGB70~TGB90

N\
Wz

BTGB110~TGB130

poansess, L.
w4

Torque Guard

k3
W= —
[TTRIO) or | X[ —|T wlwl o al x| - - T
. \ ]
%k Xﬁp (TGBQO only)
NM (9) (TGB70 only) [P
Blc Amount of sensor plate movement T) N-M N (Amount|of sensor plate movement T)
D Torque indicator BIGls)l. D Torque indicator
A S Indicator A
Indicator
(DHub  @Center flange 3 Plate @Adjustable nut GCoil spring ®Ball (DHub  @Center flange 3 Plate @Adjustable nut G)Coil spring  ®Ball
@ Sliding bearing ®Hexagonal screws (@Lock screw (note) (0Sliding bearing (@ Sliding bearing ®Hexagonal screws (©@Sliding bearing (0Center plate
(DCenter plate ®@Indicator (3Bearings (Spring retainer (DIndicator @Bearings @3Ball B (4Spring retainer
(5Adjustable bolt (®Hexagonal nut (5Adjustable bolt (®Hexagonal nut

Note: One lock screw for fastening the adjusting nut is included with the Torque Guard. After setting to the optimal torque, tighten the torque with the amount given below.
Lock screw size: M5---3.8N.m{38.7kgf.cm} M8:--16N.m{163kgf.cm}

Unit : mm
X1 Maxi
Set forque range Maximum . Rough cpamum E F
Model No. N- mikgf-m} /min Spring color | % d.bore A B C D b7 | pCD G H |
diameter lameter
TGB 70-H 294~1080{ 30~110} 160 Orange 32 70 110 | 14.5| 12 68.5| 220 200 170 | 205 | 166
TGB 90-L 441~1320{ 45~135} Yellow
120 42 90 157 | 25 22 88.6| 295 265 236 | 290 | 213
TGB 90-H 931~3140{ 95~320} Orange
TGB110-L 686~1960{ 70~200
{ } 100 Yellow 52 110 | 195 | 30 | 25 |105 | 355 | 325 | 287 | 345 | 278
TGB110-H 1570~5100 {160~520} Orange
TGB130-L 1176~3038 {120~310} Yellow
80 60 130 230 | 35 27 |130 | 400 360 319 | 390 | 316
TGB130-H 2650~7150 {270~730} Orange
O screw | P screw Q screw U screw Snap . )
diameter | diameter | diameter diameter . Mass | Inertia moment GD
ModelNo. | J | K | L | M N X X X ST ring | ke | x10%e-m* | x10%kgf-m?
pitch length length length | sizeY |2 | %2 %2
TGB 70-H 157 | 110 | 106 | M10 6 | M110X2 | M 5X10| M10X28 | 3 3.3 — 110 17.0 6.3 25.2
TGB 90-L
——————— 203 | 130 | 124 | M12 8 M130X2 | M10X20 | M16X35 | 55 | 54 | M 8X16 | 130 37.5 33.8 135
TGB 90-H
TGB110-L
—————————1 266 | 160 155 | M16 6 M160X3 | M12X20 | M16X45 | 7 6 M10X%20 160 69.6 91 364
TGB110-H
TGB130-L
———————— 304 | 190 | 184 | M16 8 MIT90X3 | M16X30 |M20X60| 7 6.6 | M12X24 | 190 |102 167 668
TGB130-H

*%1. The TGB70 is a rough bore stock item. TGB90-130 are MTO.
2. Mass, inertia moment and GD2 are based on the bores' maximum diameters.

Model No. Rough Bore Product Model No.

TGB 50 = H '40 J'25 Set torque value is displayed as a TGB 50 = H
—l— —|— gravitational system of units —l— —|—
-l_— 245N-m{25kgf-m}

(Only when set torque is indicated) Spring Strength
L=weak spring
M=medium spring
H=strong spring

Series Size Series Size
Key way

(J=new JIS standards, E=old JIS 2 type)
Finished bore measurements (only when finished bore is indicated)
Spring strength L=weak spring
M=medium spring
H=strong spring



Transmissible Capacity/Dimensions Table

Torque Guard Coupling
EBTGBO8-C~TGB16-C BTGB20-C~TGB50-C

NN

ol T Jl_ < o —

L= 1
T
) { !
R D AN
®/ B s 14 \c il !(Amou1ofser§orplatemovememT)
§ Tosape edeator BRj ° ¢ > Torque indicator
MXN A M
Indicator
(D Main Torque Guard unit @Coupling hub A 3Coupling hub B @Insert (D Main Torque Guard unit (2 TGB sprocket (3CP sprocket @Roller chain
(®Hexagonal bolt (®Hexagonal bolt
Unit ©: mm
Model No. e MU | g oo thbﬁMG‘i d;bCM‘"gb als|c|o|E|F|G|H]|l
TGBO8-LC 0.294~1.47 {0.03~0.15} Yellow
TGB08-MC 0.784~2.156 {0.08~0.22} 1200 Blue 5 8 — 15 80 [20.6| 39 |19 | — | — |44.5| 24| 33
TGB08-HC 1.176~2.94 {0.12~0.3} Orange
TGB12-LC 0.686~2.94 {0.07~0.3} Yellow
TGB12-MC 1.96~4.9 { 0.2~0.5} 1000 Blue 6 12 — 20 88(19.9| 47 |23.5| — | — [53.6 | 32 | 40
TGB12-HC 2.94~588 { 0.3~0.6} Orange
TGB16-LC 1.47~4.9 {0.15~0.5} Yellow
TGB16-MC 2.94~7.84 { 0.3~0.8} 900 Blue 7 16 — 25 112|127 | 56 |28.3] — | — |64.3 | 38 | 48
TGB16-HC 5.88~11.76 { 0.6~1.2} Orange
TGB20-HC 9.8 ~44 { 1.0~4.5} 700 Orange 8 20 12.5 42 76|25 | 47 |25 |32.6|7.4(117.4] 63 | 82
TGB30-LC 20~54  { 20~59) so0 | Yellow |, 30 18 48 93|28 | 60 |33 |40.5|9.7 [146.7| 73 | 106
TGB30-HC 54~167 { 5.5~17} Orange
TGB50-LC 69~147 { 7.0~15} Yellow
TGB50-MC 137~412 { 14~42} 300 Blue 22 50 18 55 126140 | 81 |44.8/51.0/11.6(200.3] 83 | 150
TGB50-HC 196~539 { 20~55} Orange
vodero. | 3| K| L | MXNXNo. | dmerr amet e | g | s | 7 |w| x | oSS | ME | ieriomamen| GO
of pieces X X X e X10%kg-m? | X10%gf-m
pitch | length | length Cirkplies 2 | w2 %2
TGBO8-LC
TGB08-MC 29.5| 15 — M3X12 ¢ X3 |MI5X1 — — 72113209 | — | — LO75A 0.235|  0.0050 0.020
TGB08-HC
TGB12-LC
TGB12-MC 37 20 — M4X16 £ X3 |M20X1 — — 7.9|113.211 — | — LO90A 0.38 0.0123 0.049
TGB12-HC
TGB16-LC
TGB16-MC 46 25 — M4X20 2 X3 |M25X1.5| — — 110.2|/188[1.2|— | — L100A 0.673| 0.0324 0.129
TGB16-HC
TGB20-HC 54 48 30 M5X12 ¢ X4 [M32X1.5|M4X 8/M5X 6| 4 | 2 |1.8]| 5|2 RS40-26 2.5 0.313 1.25
71-6330-'-(: 75 65 | 425 | M6X16L X6 |[MA5X1.5[MAXTO|MEX 6| 5 | 2 |2 6125 RS50-26 4.8 0.948 3.79
TGB30-HC
TGB50-LC
TGB50-MC | 116.7 | 98 70 M8X20 ¢ X6 |M75X2 |M4X14|M5X10| 5 | 3 |27| 8 |35 RS60-30  [12.2 4.43 17.7
TGB50-HC

3¢1. All rough bore products are stock items.
2. Mass, inertia moment and GD2 are based on the bores' maximum diameters.
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SAFCON

TGB series

°
BTGB70-C~TGB90-C HBTGB110-C~TGB130-C 5
o
3)(5)4) _E 2 5
—E 5
0 (0] -
T MXN P/@ P
rd
olr +—H _ilxe|ol— CRE= x| s|=
i Q \u
Q (Amount of sensor plate movement T
= (Amount of sensor plate 1) R S D
R s|. D Torque indicator B\ o] Torque indicator
B ) A c Indicator A
Indicator
(DMain Torque Guard unit (2TGB sprocket (3) CP sprocket @Roller chain  (®Hexagonal bolt
Unit : mm
Set forque range Maximum |, . Torque Guard Coupling
Model Ne N-mikgfm clmin_| P8 Tt b g ol A | B ) € P E P )G
TGB 70-HC 294~1080 { 30~110} 160 Orange | 32 70 28 75 | 165| 45| 110 | 68.5| 64.8/15.3|283.2 107 | 205
TGB 90-LC 441~1320 { 45~135
{ } 120 Yellow |-, 90 | 33 | 103 |242| 80 |157 | 88.6| 78.518.2(394.4) 147 | 290
TGB 90-HC 931~3140 { 95~320} Orange
TGB110-L1C 6861960 { 70200} 100 Yellow 52 110 38 113 | 303 | 100 | 195 105 | 99.2|21.9 (473.4| 157 | 345
TGB110-HC 1570~5100 {160~520} Orange ' ' '
TGB130-LC 1176~3038 {120~310
{ } 80 Yellow |45 | 130 | 53 | 145 | 365|120 | 230 130 [127.3) 29.1 [534.2 197 | 390
TGB130-HC 2650~7150 {270~730} Orange
BN dOsz:rew ;screw dQscrew <;Jscrew Mass Inerfia moment GD?
o. iameter | diameter | diameter iameter
Model No. | J K L of pieces X X X | RS | T | CIREEN | Sprocket | kg |\ gakg me | X107k m?
pitth | length | length length U 1
TGB 70-HC 166 157 106 | M10X252 X6 |MI110X2|M10X28|M 5X10{ 10 |3 |3.3 — RS80-32 | 32.0 22.43 89.7
TGB 90-LC
——— 213 203 124 | M12X352 X8 | M130X2|M16X35|M10X20| 5 |5.5|5.4|M 8X16 |RS100-36| 71.1 117.32 469.29
TGB 90-HC
TGB110-LC
————— 278 266 155 | M16X452 X6 | M160X3|M16X45|M12X20| 8 |7 |6 |MI10X20|RS120-36(130.5| 314.15 1256.61
TGB110-HC
TGB130-LC
“TGBI30-HC | 316 304 184 | M16X50 £ X8 | M190X3|M20X60|M16X30| 15 |7 | 6.6 |M12X24|RS160-30(202.3] 632.66 2530.63

%1.Mass, inertia moment and GD2 are based on the bores' maximum diameters.

Model No.
TGB 50 - L C- T35JXC45E-10
—l— _|_ T T C Set torque value is displayed as a gravitational system of units

245N.m {25kgf.m}

(Only when set torque is indicated)
Key way (J=new JIS standard, E= old JIS 2 type)
Coupling side finished bored measurements (only when finished bore is indicated)
Key way (J=new JIS standard, E= old JIS 2 type)

Torgue Guard side finished bore measurements (only when finished bore is indicated)

Series Size

oo Dine e Rough Bore Product Model No.
L=weak spring TGB 50 = M C
M=medium spring -1 T T —Coupling type
H=strong spring Series  Size

Spring strength g L= weak spring
(M:medium spring)

H=strong spring
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Transmissible Capacity/Dimensions Table
With Sprocket TGB

BTGB20- |~TGB50-[] BTGB70-]
9 6712 3 )X10[12)5 4 {1111 1) 9)6 )2 7 X3)10(12(5)13)11)(4)1514

_ 1 o 4

N N
[ITATRNO) | X| 5| —| T W (| ¢ | X || —| T

Ly

=11 :
(Amount of sensor plate movement T) 9 S
B,[IC] / D Torque indicator /(AEunmsensorp\atemovememT) Torque indicator
A Indicator B||C D Indicator
A

S

@ Hub @ Center sprocket 3 Plate @O Hub @ Center sprocket (3 Plate

@Adjustable nut ® Disk spring  ® Ball (@Snap ring for shaft @Adjustable nut  ® Disk spring  ® Ball
®Lock screw (note) (@Slipping bearing (@Snap ring for shaft ®Lock screw (note) (@Slipping bearing
10 Center plate (DlIndicator (@Bearings @0 Center plate @DIndicator @Bearings

@3 Spring retainer (9Adjustable bolt (5Hexagonal nut

Note: One lock screw for fastening the adjusting nut is included with the Torque Guard. After setting to the optimal torque, tighten the torque with the amount given below.

Lock screw size: M5---3.8N.m{38.7kgf.cm} M8:--16N.m{163kgf.cm} Unit © mm
Set torque range Maximum Sprocket . Rough | Maximum E
Model No. o | b A B C D E G | H |
odel No N- m{kgf-m} r/min specifications gy Tk digr::er dia;:er PC.D
RS40-22T 96 | 89.24
TGB20-H-[] 9.8~44 { 1.0~4.5} 700 Orange 8 20 47 | 5.9 7.2125 62| 82| 54
RS40-27T 116 [109.4
TGB30-L- 20~54 2.0~5.5 RS60-19T Yell 126 |115.74
= { L 500 M1 12 | 30 | 60|48 [11.6]33 82106| 75
TGB30-H-[] 54~167 { 5.5~17} RS60-24T Orange 156 | 145.95
TGB50-L-[] 69~147 { 7.0~1 5} RS80-20T Orange 176 1162.37
TGB50-M-[] 137~412 { 14~42} 300 Yellow 22 50 81 |8.4214.5|44.8 122 1150| 116.7
TGB50-H-[] | 196~539 { 20~55) RS80-25T [ Orange 216 1202.66
TGB70-H-[] | 294~1080{ 30~110} 160 RS100-221 Orange 32 70 110 (8.9 |17.5|68.5 240 223,10 170 |1 205| 166
RS100-26T 9 ' ' | 281 |263.40
O screw P screw Q screw Snap | M. : GD?
Model No. J K L diameter diameter diameter S T A% X rin ass Inerhqrmoment y
X pitch Xlength Xlength sizng ke X10%g-m? | X10%gf m?
0.94 0.255 0.064
TGB20-H-[] 48 32 | 30 M 32X1.5 M5X 6 M 4X 8 2 1.8 5 2 32
1.15 0.486 0.121
TGB30-L- 2.21 1.06 0.264
7‘:\ 65 45 | 425 M 45X1.5| M5X 6 M 4X10 2 2 6 2.5 45
TGB30-H-[] 2.78 2.07 0.517
TGB50-L-[] 6.35 6.10 1.52
TGB50-M-[1| 98 75| 70 M 75X2 M5X10 M 4X14 3 27 8 3.5 75
T 1GB50-H-[] | 7.66 | 107 2.68
17.8 29.4 7.35
TGB70-H-[] | 157 | 110 | 106 M110Xx2 M5X10 M10x28 3 3.3 — — 110
19.9 42.5 10.6
1. All products have a short delivery time. 4. Sprocket specifications go in the box at the end of the model number. As well, refer to
2. Specify the preferable sprocket size. the below chart for Model No.
3.Mass, inertia moment and GD2 are based on the bores' maximum diameters.
Model No. Sprocket Indication Method
TGB 50 - H - 08025 - 50 J - 30 Slet t(ojrque Vglue_gst(_'iis- | Model No. | Sprocket specifications | Indication of Model No.
played as a gravitationa
T T T system of units 16820 RS40-22T 04022
Series Size 294N.m{30kef.m} RS40-27T 04027
p (Only when set torque is indicated) e RS60-19T 06019
ey way
(J=new JIS standard, E= old JIS 2 type) RS60-24T 06024
Finished bore measurements 1GB50 RS80-20T 08020
(only when finished bore is indicated) RS80-25T 08025
Sprocket model No.
Spring strength / L=weak spring TGB70 RS100-22T 10022
M=medium spring RS100-26T 10026

H=strong spring 2
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Finished Bore Torque Guard TGB/Torque Guard Coupling TGB-C

o
Finished bore products have a short delivery time 3
.. o
MBore/finished keyway z
TGB20-TGB70 and TGB20-C-TGB70-C finished bore is standard =
BFinished Bore Measurements Chart Unit : mm
Torque Guard TGB Finished bore dimensions
Torque Guard Model No. Torque Guard Coupling Model No. Torque Guard side Coupling side (Torque Guard Coupling only)
14,15,16,17,18,19,20,22,24,25,28,29,
TGB20 TGB20-C 12,14,15,16,17,18,19,20 30,3233 35.36,38 40,42
20,22,24,25,28,29,30,32,33,35,36,38,
TGB30 TGB30-C 16,17,18,19,20,22,24,25,28,29,30 40.42.43.45.46,48
25,28,29,30,32,33,35,36,38,40,42,43, 20,22,24,25,28,29,30,32,33,35,36,38,
TGB50 TGB50-C 45,46,48,50 40,42,43,45,46,48,50,52,55
35,36,38,40,42,43,45,46,48,50,52,55, 30,32,33,35,36,38,40,42,43,45,46,48,
TGB70 TGB70-C 56,57,60,63,65,70 50,52,55,56,57,60,63,65,70,71,75
Delivery time Ex.-Japan 4 weeks by sea
Model No.
Torque Guard Torque Guard Coupling
TGB30 - H - 30J TGB50 - MC - T40J X C50J
Size | T—New JIS key standard type Size | T—gﬁwn;;?dkg,%e
Spring type Bore diameter Spring type Coupling side bore
. . diameter
Torque Guard side bore diameter

New JIS key standard type

(PO B2
e

Q

STh

~

Keyway portion enlargement

This diagram displays the Torque Guard Coupling

T Torase Guard Sid Coupling Side M Bore Diameter and Keyway
orque fuar orque buard vide (Torque Guard Coupling only) SpeC|f|Cat|0nS
Torque Guard . N * Bore diamter tolerance is as follows:
Torque Guard G e 2 Set screw Set screw position Set screw Set screw position 4 18 and below0~+0.021mm
Model No. No. L1 L2 ¢ 19 and above*+-H7
TGB20 TGB20-C 2-MAx 4 4 2MAx 4 3 - The keyway is new JIS (JIS B 1301-1996)
"standard".
TGB30 TGB30-C M S 5 ZMSx 5 10 - Set screws are included in the delivery
TGB50 TGB50-C 2-Méx 6 6 2-Méx 6 12
TGB70 TGB70-C 2-M8x 12 6 2 M8x 12 15 Bore diameter Chamfer dimensions
1. Set screws are located at 2 positions, on the keyway and 90° CW from it. ¢ 25 and below C0.5
¢ 50 and below C1
¢ 51 and above Cl.5

72



& Torque Guard

e Roller chain and sprocket selection
For more information on roller chain and sprocket
selection and handling, refer to the Tsubaki drive chain
catalog.

e Sprocket specifications
Sprockets are hardened.

M Installation example

e Sprocket lubrication
- For more information on sprocket lubrication, refer to
the Tsubaki drive chain catalog.
+ If the Torque Guard is lubricated in an oil bath or by the
rotary plate or forced pump, there is a possibility that the
indicator and name sticker may come off.
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Selection

As a safety device, the Torque Guard will be most effective if it is installed in the place nearest to where overload is

thought to most likely occur on the driven machine.

For most situations, avoid using the Torque Guard with human transportation or lifting devices. If you decide to use a
Torque Guard with these devices, take the necessary precautions to avoid serious injury or death from falling objects.

1. Setting trip torque

_60000x P

Tr=TLXSF= D) XSF
T n

7, = 974XP
n

xXSF

Te=Trip torque N-mikgf-mj|
P =Transmittance power kW

T.=Load torque N-mikgf-mj}
S.F =Service factor
n=rpm r/min

(1)From the machine's strength and load, as well as other information, set
the trip torque at the point where it should not go any higher.

(2)When the limit value is not clear, calculate the rated torque by using the rpm of
the shaft where the Torque Guard is installed and rated output power. Then,
depending on the conditions of use, multiply by the service factor in Table 1.

Table 1.

Service factor
1.25
1.50

2. When rpm is relatively high
When rpm is relatively high (more than 500r/m), or when load inertia is
large, depending on the motor's start up torque, there is a chance the
Torque Guard will trip. In this case, determine the inertia ratio and calculate
the torque used in the Torque Guard during start up, then multiply it by the

service factor and make this the trip torque.
k= LtL { K= GDiAGD! } T KT+

Operating conditions

In the case of normal start up/stop, intermittent operation

In the case of a heavy shock load or forward-reverse driving

L GD! 1K Tp=SF-Tt

K Inertiaratio
I. ! Drive side inertia moment (kg-m°)
{GD? : Drive side GD* (kgf-m*)}

23

I.  : Load side inertia moment (kg-m?)

{GD: : Load side GD* (kgf-m?)}

I :Torque Guard inertia moment (kg m?®

{GD! : Torque Guard GD* (kgf-m?)}

T. : Motor starting torque (N-m){kgf m}

T: : Torque in Torque Guard during start up (N-m) {kgf-m}
T. : Load torque (N-m){kgf -m}

Te  Trip torque (N-m){kgf - m}

SF . Service factor

Note) Use the equivalent value to the shaft in which the Torque Guard
is installed for each inertia moment, GD® and torque value.

3. Precautions when deciding trip torque
Compared with load torque, if the torque used when starting up becomes
large, the setting trip torque value also becomes large, causing a problem from
the viewpoint of the overload protection device. (Compared with the load
torque, the trip torque is too large.) In this case install it as close to the load
side as possible.

4. Choosing the model number
Choose a model where the calculated trip torque is within the minimum to
maximum setting range.

5. Verifying bore diameter
Verify that the shaft where the Torque Guard will be installed is in the
possible range (refer to the dimensions table) of the bore diameter of the
Torque Guard model you selected.
If the shaft diameter is larger than the possible bore range, select a model
one size larger that uses a weak spring.

6. Confirming rom
Confirm that the Torque Guard rpm used is within the maximum rpm value
in this catalog.




Handling
1. Setting trip torque

(1) TGB Torque Guard are all set at the "0" point (minimum
torque value) for delivery. Confirm that the torque
indicator is set at "0" when you receive the Torque Guard.
(Refer to each size in the graphs below)

(2) For the TGB70~130, loosen the three hexagonal lock-
nuts for adjusting bolts.

('The adjusting nuts of TGB08-50 can be turned as is.)

(3) From the "Tightening Amount - Torque Correlation
Chart" (below), find the adjusting nut's (bolt) tightening
angle equivalent to the predetermined trip torque. Set at
60° toward the determined tightening value, then install to
the machine and conduct a trip test. Gradually tighten and

set at optimum trip torque.
Each product's trip torque does not always correspond
with the value listed in the "Tightening Amount - Torque
Correlation Chart", so use them only as a rough guide.

(4) For the TGB20~50, tighten one lock screw for the
adjusting nut.

For the TGB70~130, use a hexagonal nut to lock it. (The
TGB08~16 adjusting nut is locked with a nylon coating.)
(5) Do not turn the adjusting nut (bolt) more than the torque
indicator's maximum value. Doing so will put it in a locked
position, and there will be no leeway for the disk spring to

bend. (TGB08-16 uses a coil spring)

2. Tightening Amount-Torque Correlation Chart
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& Torque Guard

3. Bore finishing
TGB0O8~16

o The hub's materials are made up of a surface-hard-

ened iron based sintered alloy.

(1) Loosen the adjusting nut and disassemble all
components. Make sure not to get any dust or dirt on the
components.

(2) Chuck the hub flange's outside diameter and center the
hub portion. The hub's material is a surface-hardened iron
based sintered alloy, so we recommend the cutting tool be
made of a hard material (JIS 9-20, K-01).

(3) Keyway machining should be carried out directly below
the setscrew tap.

(4) After bore finishing is completed and you are
reassembling the Torque Guard, make sure to coat the
ball and bearings with grease.

]

/
‘> 1 | 003 |A

&)
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TGB20~130

® The hub has been thermally refined.

(1) Loosen the adjusting nut and disassemble all
components. Remove both the snap ring and the center
plate. Make sure not to get any dust or dirt on the
components.

(2) Chuck the hub flange's outside diameter and center the
hub portion.

(3) Keyway finishing should be carried out directly below
the torque indicator's gap space.

(4) Tapping for the set screw should be machined at the
torque indicator's space and at 90° phasing from it. This
tapping should be on the torque indicator.

(5) After bore finishing is completed and you are
reassembling the Torque Guard, make sure to coat the
ball and bearings with grease.

=

Hub




Handling
4. Resetting

As it is an automatic reset system, just re-starting the

drive side can automatically reset it.

(1) When the Torque Guard trips due to overload, stop
the rotation and remove the cause of the overload.

(2) When resetting, reset (re-engage) with input rpm at

less than 50r/min or by inching the motor.

A\ To avoid injury, do not reset the Torque Guard by hand.
(3) A distinct clicking sound is made when the ball settles in
its pocket.

Drive member selection and manufacture

A sprocket, gear and pulley can be installed in the Torque Guard to act as the drive member (center member).
When selecting and manufacturing a drive member, refer to the precautions listed below.

(1) Use the outer diameter of the center flange as the spigot
facing, and fix the drive member with bolts.
Verify the diameter of the Torque Guard's spigot facing
with that of the drive member.
Each spigot is as listed in the chart below.

Unit: mm
Model No. Spigot diameter Model No. Spigot diameter
TGBO8-L,M,H 40 (h8) TGB50-L,M,H 160 (h7)
TGB12-L,M,H 48 (h8) TGB70-H 220 (h7)
TGB16-L,M,H 58 (h8) TGB90-L H 295 (h7)
TGB20-H 90 (h7) TGB110-LH 355 (h7)
TGB30-L H 113 (h7) TGB130-L H 400 (h7)

(2) Center flange installation

*+ TGB08~16
The center flange's installation tap hole is penetrated. If
the bolt's length is longer than the center flange, it will
make contact with the plate. Make sure it does not stick
out on the plate side.

*+ TGB20~130
The center flange's installation tap hole is penetrated. If
the the bolt's length is too long there may be contact with
the sensor plate.
The recommended bolt screw lengths are listed in the
chart below.

Unit: mm
Model No. Bolt screw length Model No. Bolt screw length
TGB08-L,M,H 4 TGB50-L,M,H 9~11
TGB12-L,M,H 5 TGB70-H 13~15
TGB16-L,M,H 7 TGB90-L H 23~25
TGB20-H 6~7 TGB110-LH 26~28
TGB30-L,H 8~10 TGB130-L H 28~30

(3) Refer to the chart below for drive member bolt
diameters (JIS B1001-1985).

® Bolt bore diameter JIS B1001—1985 Unit: mm

Nominal screw diameter| 3 4 5 6 8 10 |12 16

Bolt bore diameter| 3.4 | 45 | 55 | 6.6 9 11 | 1351175
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® Recommended dimensions for drive member finishing

B

$E

Drive member finishing dimensions

Series name A B C ) E P
TGB08-L,M H 34 3 3.4 40x7 28 3
TGB12-L,M,H 40 3 4.5 48,7 33 3
TGB16-L,M H 50 3 4.5 5847 41 3
TGB20-H 78 4 5.5 907 64 3
TGB30-L,H 100 6 6.6 113w 84 4
TGB50-L,M,H 142 6 9.0 16047 124 5
TGB70-H 200 6 11 22047 172 5
TGB90-L H 265 8 13.5 29545 | 240 5
TGB110-L,H 325 6 17.5 35508 | 292 5
TGB130-L,H 360 8 17.5 400k | 325 5

M Installation example
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& Torque Guard

eUsable sprocket minimum number of teeth

Sprocket
ModelNo.| RS25 | RS35 | RS41 | RS40 | RS50 | RS60 | RS8O | RS100 | RS120 | RS140 | RS160
TGB size

TGBO8-LM,H | (24) (17) (14) 14 12 |13(10)
TGB12-LMH | (28) (20) (16) 16 13 [13(11)
TGB16-LMH | (32) (23) (18) 18 15 14

TGB20-H (48) (34) (26) 26 22 19 15 13 [13(11)

TGB30-L,H (60) (41) (32) 32 26 22 18 15 13

TGB50-L,M,H (57) (43) |45(43)| 35 30 24 20 17

TGB70-H (58) |60 (58) (48 (47)| 40 (32(31)| 26 |24(22)

TGB90O-L,H 62 52 40 33 28 25 22
TGB110-LH 74 62 48 39 33 29 26
TGB130-L,H 83 70 53 43 37 32 24

% The teeth number in parentheses are not standard A Type sprockets.
Make sure to use a sprocket that has a one size larger number of teeth.

% The above are the smallest possible installable sprockets. Sprocket transmissible power is not considered,
so refer to Tsubaki's drive chain catalog for more information on sprocket selection and handling.

Maintenance
1. Torque Guard (TGB)

Lightly coat the balls and bearings with grease once per year or every 1,000 trips.

oGrease
Exxon Mobil Showa Shell Japan-Energy Idemitsu Nippon Oil Corporation Kygnus Cosmo Oil
! Daphny .
. . Alvania EP L Epinoc Grease Kygnus EP Cosmo Dynamax
Mobilux EP2 Listun EP2 Rizonics EP 2 Eponex Grease
Grease 2 Ep 2 AP(N)2 Grease 2 EP Grease 2

2. Coupling portion (TGB20-C~TGB130-C)

+ Coat the roller chain and sprocket with grease once per month.
Use the same grease for the Torque Guard.

3. Sprocket portion

+ For more information on sprocket and roller chain maintenance, refer to Tsubakimoto Chain's drive chain catalog.

* If operating with a sprocket and roller chain for a long period of time, even if the trip frequency and number of times is
very low, it is possible for the sprocket to wear. Inspect the sprocket for wear on a regular basis. Refer to the
Tsubakimoto drive chain catalog for inspection procedures.

Lock screw/tightening torque

reference chart Precautions:
When re-tightening the lock screws, make sure to take the following
Hgxagpn sacket | Tightening torque N mikgf-cm} precautions:
M5 3.8 {38.7} 1. Confirm that the plug tip has not been removed. If a lock screw is used with
M8 16 {163} a tipless plug, the hub's thread may be damaged or the hub's pocket may get
jammed.

2. Confirm that the plug's tip has not been heavily damaged. If a lock screw is
used with a heavily damaged plug tip, the hub's thread may be damaged.

*If 1. or 2. is found to be the case, exchange the damaged parts with new
ones.
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3
TG Sensor 3
The TG Sensor is a Torque Guard specific proximity switch AC type DC type
system overload detecting sensor. After detecting Torque Model no. TG-58 TG-58D E
Guard overload, the motor can be stopped and the alarm can o el Rafing AC24~240V DCT2~24v 3
) ) s ] voltoge | Range fo be used | AC20~264V (50/60Hz) DC10~30V g
be signaled. It is of course possible to install the TG Sensor Current consumption | Less than 1.7mA (at AC200V) Less than 13mA g
on other series' and sizes as well. Confol oot foening and osing cpaciy) 5~100mA Max. 200mA =
Indicator lamp Operation indicator
Ambient operating femperature -25~+70C (does not freeze)
Ambient operating humidity 35~95%RH
Ot fom | g ond desing sl s dislayec)
Operation mode NPN
Insulation resistance | More than M (ot DC50Y megger) In between the energized part and the case
Mass Approx. 45g (with 2m code)

Less than

. . 2.0V
Residual voltage | Refer to characteristic data {load current 200mA<oce length 2|

BEDimensions Diagram

oAC type TG-S8 oDC type TG-S8D
2-Tightening nut Tooth lock washer
40 7, 2000 ) M8 P=1 Operation lamp
13 36 ‘ ‘
1T (] ]
D l ' < i ==
e Operation lamp
M-8 P=1 \2-Tightening nut 13 3 8
3 Tooth lock washer 26
30 7] 2000

BTG Sensor Handling Do not swing, excessively pull or strike the detecting portion with an object.

AC type TG-S8 DC type TG-S8D

e Circuit diagram o Circuit diagram

Brown

TG Sensor

AC24~240V

Blue

No need to consider the polarity of TG sensor

(brown,blue). J __DC

® Precautions for wiring

e Make sure to turn on the power after connecting the
load, or the machine will likely be damaged.

AC24~240V

e In order to prevent damage due to surge and noise
when an electric/power line runs close to the TG sensor
code, use a single and separate wiring pipe.
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B Selecting overload and wiring information (AC type for TG-S8)

e Connecting to a power source
Make sure to connect via load. A direct connection
will damage the internal elements.

AC power supply

e Using a metal pipe to prevent malfunction/damage
In order to prevent malfunction or damage, insert
the proximity switch code inside a metal pipe when
it runs close to the power cable.

e Surge protection
The TGA Sensor has built-in absorbing circuits, but
when the TGA Sensor is used near a device such as a
motor or arc welder where a large surge occurs, make
sure to insert a surge absorber such as a varister in the
source.

e Influence of consumption (leakage) current
Even when the TG Sensor is OFF, in order to keep
the circuits running, a small amount of current
flows as current consumption. (Refer to the
"Consumption (leakage) Current" graph)
Consequently, because there is a small amount of
voltage on the load, it may cause the occurring load
to malfunction when resetting. Before using the
sensor, confirm that this voltage is less than the
load reset voltage. As well, when using the relay as
load, be aware that due to the relay's construction
when the leakage current is OFF, a buzz will
sound.

e When load current is small
When load current is less than 5mA, load residual
voltage becomes large in the TG Sensor. (Refer to
the Residual Voltage Load Characteristics graph.)
In this situation, connect the breeder resistance and
load in a parallel formation like in the diagram
below. If load voltage is above 5mA make residual
voltage less than load reset voltage. The breeder
resistance value and allowable power are calculated
using the below calculation.
To be on the safe side, it is recommended to use 20k ()
1.5W (3W) and above at AC100V, 39kQ 3W (5W) and
above at AC200V.

*When the effect from heat build up becomes a
problem, use the wattage in () and above.

Vs P : Breeder resistance W
R= —i (kQ) number (As a practical
- matter, use the number of
Péivii (mW) W several times or more)

i :Load current (mA)

1 Load [

Breeder resistor R

m

AC power supply
Voltage Vs

® The large inrush current load
A load with large inrush current such as a lamp or
motor can cause damage or deterioration to open-
close elements of the sensor. In this type of
situation, use the sensor via a relay.

e Consumption (leakage) Current Characteristics
1.4

) <
e When power supply voltage is low E
When power supply voltage is smaller than AC48V g 12
X g
and load current is less than 10mA, the output 3 10 \\ L ——
. . . [}
residual voltage when the TG Sensor is ON will g s
become large, and the load residual voltage will 2
become large when it is OFF. (Refer to the Residual 06
Voltage Load Characteristics graph.) Take note of 04l N —
operating voltage load when using a relay, etc. ) ®
o2 CfD © Ore
Proximity switch power
(OFF po‘sition) . . )
® Load residual voltage characteristics 0 50 100 150 200 250 300
Power supply voltage (V)
Load residual voltage characteristics Load residual voltage characteristics
AC24V AC100V AC200V
_. 30 __120 T T __ 240 TTTTIIT T T 717
2 2 Output residual voltage 2 Output residual voltage
s s s
PO e 1 e P e e e o o e | m ik i 5 200k~ o L
g & - ON &
_g 20 § 80 Tg 160
B Output residual voltage B B
3 1o 3 3
15 2 EEEERNIL 60 L 120
\'A
AC100V
10 40 — 80
f AC24V
5 Load \ @ e 20 Load 40 Load
idual| N idual | N idual | |
e MY Vofage || L ] [N orr
1 3 5 10 30 50 100 300500 o1 3 5 10 30 50 100 300500 1 3 5 10 30 50 100 300 500

Load current (mA)

29

Load current (mA)

Load current (mA)



Overload detection
BTG Sensor handling

- The detecting distance of a TG Sensor is 1.5mm. Set the
Torque Guard at non-trip condition with the dimensions
(s, t) in the chart below.

- Install the TG Sensor at the tripped position. Then, while
rotating the Torque Guard by hand, verify that the TG
Sensor is functioning (LED at the side is lighting) and
there is no interference with the plate. Finally, reset the

Torque Guard .

e Installation diagram TGB20~50

t

Unit: mm

' Amount of sensor

== [

plote movemen
M TGB20-H | 1.8~33] 18
. TGB30-LH | 2.0~3.5 2.0
TGB50-LMH | 2.7~4.2 2.7

.
il

Special specifications
1. With sprocket type

We accept orders for with the sprocket the type that are not
included among our standard products. Contact Tsubaki

Emerson to help you with your selection.

3. Forward-reverse type

Depending on Torque Guard rotation direction, the trip
torque set value can be changed. Contact TEM for more

information.
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® [nstallation diagram TGB08~16

Unit: mm

Amount of sensor
plote movement

TGBO8-LMH |19.2| 1.2 0.9

TGB12-LMH (22.7| 1.2 1.0

TGB16-LMH (27.5 1.2 1.2

e [nstallation diagram TGB70~130

Unit: mm

Amount of sensor
plote movement

TGB70-H | 3.3~4.8 3.3
TGB90-LH | 5.6~6.8 54
TGB110-LH| 6.2~7.4 6.0
TGB130-L,H| 6.8~8.0 6.6

2. Adapter specifications

It is convenient to use sprockets and pulleys with a small
outside diameter. Contact Tsubaki Emerson for more

information on the sprocket and pulley you will install.

2

Adapter

"
Ll
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Torque Guard TGX Series

Features

Non-backlash. Provides superb

rigidity during normal operation.

Ideal for applications that require

highly accurate positioning. e O sy e foc e &
Good Design Award product

Highly accurate trip

The lost motion during trip is very small.
Accuracy of consecutive repeated trip torque
fluctuations is within £30%.

Non-backlash

Due to its innovative ball and wedge construction (PAT.),
there is almost no backlash.

Coupling function

For the coupling, the ball and wedge construction absorbs
the angle, parallel and axial displacement misalignment.

One position

The unique assembly of the TGX Series means the ball
and wedge configuration engages in only 1 position.

Easy torque adjustment

Just by turning the adjusting nut, trip torque can be
freely adjusted.

Verifying set torque

The easy to read rpm and angle indicators makes
verifying the torque setting easy.

Standard type overload detection sensor

It can detect overload by the non-contact type TG
Sensor (refer to pages 28, 29),and stop the motor or
output an alarm.

Standard stock

Rough bores are a stock item

Bore finishing for quick delivery

Finished bore products can be made for quick delivery.
(Refer to page 35)

TG Sensor
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Construction and
Operating Principles
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Torque Guard

Angle indicator

A
No. of rotation indicator
e
e
L
Coil spring
Adjustable nut Ball
Driven flange ) ‘ﬁa
/ Hub
Driven flange
. Hub .
View B View A-A

Ball and Wedge Mechanism

Torque transmission is transmitted from the hub — steel ball — driven flange. (As well as the reverse direction.)

Due to the force of the coil spring, the steel ball is retained in between the hub and driven flange, and the contact portion of
the metal balls are tapered, and the clearance between the steel balls and V-shape retaining portions are always zero.

(View A-A)

In addition, because of the 2 points contact of steel balls with the driven flange at V-shaped pocket, there is no backlash.
(View B)

This mechanism is a ball and wedge mechanism (PAT.).

During overload the steel balls pop out from their pockets and start rolling.

Because of this not sliding but all rolling mechanism, the friction torque when idling is extremely small and it is a highly
durable mechanism.

Reset is carried out by an automatic reset system. As operation is resuming, the steel ball resets to its pocket.

As well as the TGB Series, the non-symmetric arrangement of the 5 steel balls and pockets allow only one engagement
position, and there is no phase shift.

Model No.
TGX20—H—15J-5.0

Size 4 Set torque (unit: kef.m, no. not displayed if torque not set)

Fastening method
For special type there is no key way---J: new JIS standard type or E: old JIS 2type
Power Lock---no. of Power Locks

Coil spring type

Bore diameter
(no number is displayed if bore is not finished)

Coupling type

TGX50—MC—-T352XC502—-9.5

Size ] -[ C Set torque

Coil . (unit: kef.m, No. not displayed if torque not set)
oll spring type Fastening method

Torgue Guard side bore diameter For special type there is no key way:-
(no number is displayed if bore is not finished) J: new JIS standard type or E: old JIS 2type

Fastening method Power lock---No. of Power Locks

For special type there is no key way---J: new JIS standard type or E: old JIS 2type C(:r%unalrlnnbagddgnggg i?é?)p;gt;?ort finished)
Power lock:--no. of Power Locks




¢ Torque Guard

Transmissible Capacity/Dimensions Table
Torque Guard (high precision TGX Series)
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Min. point position (+, from outside of hub)

(—, from inside of hub)

= J ]
TU -
2- ¢ R drilled hole depth S
(isoteric) D E LF : :
PQ / B c
(isoteric) A mount of movement when tripping

(DHub @Driven flange @Plate @Adjustable nut GFixed nut ©®7Bearing A (®Bearing B
(@Bearing C (0Sideplate (Ball @Coil spring @3Lock screw
%1 TGX35 consists of @)Bearing B, ®Bearing C, and (@ Bearing D.
*2 TGX10 does not have ®@)Bearing A and (@Bearing. Only the ball is set. (35 piecesX2lines)
* 3 Adjustable nut for fixing the lock screw (1) is included with the Torque Guard. After setting appropriate torque, tighten with the
following torque to avoid interference with the hub's pocket.
Lock screw size: M5---3.8N.m{38.7kgf.cm} M8:--16N.m{163kgf.cm}

=

a
=

=

Angle indicator

No. of rotations indicator

Unit © mm
] s Rough = C amount of F

Torque Guard Set torque range Max: Coil spring bore Max. A 8 | movement | D E | min. point G H | J

Model No. N-m {kgf-m| r/min | color < number | .~ | bore during i ‘tion h7 | PCD PCD
diamter) .~ er uring frip posi

TGX10-L 1.7~6.4 {0.17~0.65} Yellow x 3
TGX10-M 5.4~15 {0.55~1.5 1400 |Redx3 7 15 53 |22 1.4 75| 6.6 +0.3 62 54 42 | 34
TGX10-H 11~29 1.1~3.0} Red < 6
TGX20-L 6.5~24 {0.66~2.4} Yellow x 6
TGX20-M 13~34 {1.3~3.5 1100 |Redx3 8.5 25 64 | 35 1.6 10 13.4 +0.7 86 74 60 | 50
TGX20-H 25~68 {2.6~6.9} Red % 6
TGX35-L 23~68 (2.3 ~ 6.9} Red x 5
TGX35-M 43~98 {4.4~10} 800 | Greenx5 12 35 68 | 37.5 2.0 11 11.6 -0.5 107 88 70 | 60
TGX35-H 87~19618.9~20t Greenx 10
TGX50-L 45~11814.6~12| Red < 5
TGX50-M 90~19619.2~20} 600 | Greenx5 18 55 92 1548 2.6 15 19.5 +0.3 148 | 130 | 105 | —
TGX50-H 176~392{18~40} Greenx 10
TGX70-L 127~363{13~37} Red % 8
TGX70-M 265~510{27~52} 480 | Greenx8 23 70 98 |61 3.5 15 19.2 +1.0 185 | 164 | 135 | —
TGX70-H 392~784{40~80} Green x 12

Torque Guard Q Screw U, screw *Mass *¢Inertia moment % GD?
Model No. K L M N (@] P Idlqmterx R S T | diamete x| V kg « 10’2kg'm2 « 10’2kgf-m2

ength length

TGX10-L
TGX10-M 25| 30| 56| 58| 618 4 |M 4x 6 5,10 | 4 M4x7 | 30 0.75 0.0293 0.117
TGX10-H
TGX20-L
TGX20-M 40| 40| 70| 73| 86 6 |M5x 8 5|10 6 M4 x7 | 37 1.67 0.134 0.535
TGX20-H
TGX35-L
TGX35-M 50| 55| 88| 91107 6 |Mé6x 7 6|10 | 6 M5x8 | 46 2.51 0.333 1.33
TGX35-H
TGX50-L
TGX50-M 80| 80123129148 6 |M 8x13 117 | - - 64 7.03 1.83 7.32
TGX50-H
TGX70-L
TGX70-M 100 | 100 | 148 | 153|185 6 |M10x13| 10| 18 - - 76 | 11.4 4.88 19.5
TGX70-H

*¢In the case instantaneous stop after tripping by sensor is available, it can be used higher than maximum speed (must be within 3000r/min).
Instantaneous stop is not possible, TGX Series is recommended.

*Mass, inertia moment and GD2 are based on the bores' maximum diameters.

*¢Maximum bore diameter is with key installation. In case of Power-Lock installation, refer to p 38.
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Torque Guard Coupling
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1 c
Amount of movement when Irippm

4.0

A

ing torque to avoid interference with the hub's pocket.

2-4R drilled hole depth S

T (Indicator outside diameter)

Min. point position (+, from outside of hub)

(—, from inside of hub)

D Hub @Center flange (@Plate @Adjustable nut ®Flange ®Boss (7)Bearings ®Side plate
@Ball (0Coil spring ()Lock screw ([@Hexagonal bolt (3Hexagonal bolt (@Spring washer

* Adjustable nut for fixing the lock screw (1) is included with the Torque Guard. After setting appropriate torque, tighten with the follow-
Lock screw size: M5---3.8N.m{38.7kgf.cm} M8:--16N.m{163kgf.cm}

Angle indicator

No. of rotations indicat

Unit ©: mm
Torque Guard Set torque range fo Coil spring Jere e ezl A B C D:;::‘ E F 6 | H
Model No. N-m {kgf-m| r/miﬁ color x number ROlIJgh bore x ' Roygh bore % . Esiﬁon PCD | PCD
diameter | Max. bore diameter | diometer | Max. bore diamefer P
TGX10-LC 1.5~5.4 10.15~0.55 Yellow x 3
TGX10-MC 4.6~13 {0.47~1.3} 700 Red x 3 7 15 7 19 69| 24 | 1.3 |+0.3] 62| 42| 33| 25
TGX10-HC 9.3~25 10.95~2.4 Red < 6
TGX20-LC 52~19 {0.53~1.9} Yellow x é
TGX20-MC 9.8~27 {1.0~2.8} 550 Red x 3 8.5 25 8.5 35 84| 24 | 1.6 |+0.3] 89| 66| 55| 35
TGX20-HC 21~55 {2.1~5.6} Red x 6
TGX35-LC 19~57 1.9~5.8] Red x 5
TGX35-MC 36~84 {3.7~8.6} 400 | Greenx5 12 35 12 50 88|24 (1.9|-05/113| 83| 70| 35
TGX35-HC 74~16717.5~17} Greenx 10
TGX50-LC 40~98 {4.1~10} Red x 5
TGX50-MC 81~17618.3~18} 300 |Greenx5 18 55 18 60 114 34 | 24 | +0.2|158 |112| 92| 45
TGX50-HC 167~343{17~35} Greenx 10
TGX70-LC 118~3231{12~33} Red % 8
TGX70-MC 235~4611{24~47} 240 | Greenx8 23 70 23 80 124 | 36 | 3.3 | +0.6/200 | 145|116 | 50
TGX70-HC 353~696136~71} Green < 12
Torque Guard Pscrew | Q screw % X segp:  Mowable ongular Allowable Allowable
Model No. I/ J] K| L|M|NJO | diameter | diameter | R | S | T | Mass |Inerfia moment| 0-*kgf-m? misalignment parallel mis- shgft direction
% length | % length kg | x10-%kg-m? (deg.) alignment | displacement
TGX10-LC
TGX10-MC |2 (42| 30| 56| — 74| 74/M 4x18|M 4x10| 5|10|30| 1.07 0.0555 0.222 0.6 0.1 +0.5
TGX10-HC
TGX20-LC
TGX20-MC |3 |46| 40| 70| — 98| 98/M 5x20(M 5x12| 5|10|37| 2.38 0.231 0.924 0.6 0.1 +0.5
TGX20-HC
TGX35-LC
TGX35-MC |3 |50| 55| 88| — [125|125|M 6x25|M 6x15| 6|10|46| 3.92 0.663 2.65 0.6 0.1 +0.5
TGX35-HC
TGX50-LC
TGX50-MC 4165| 80|123|128|174|174|M 8x32|M 8x20| 9|17 |64|10.9 3.35 13.4 0.6 0.1 +0.6
TGX50-HC
TGX70-LC
TGX70-MC 4170(100|148|152|218|218|M10x22|M10x38|10|18|76|16.3 8.93 35.7 0.6 0.1 +0.7
TGX70-HC

*In the case instantaneous stop after tripping by sensor is available, it can be used higher than maximum speed (must be within 3000r/min).
Instantaneous stop is not possible, TGX Series is recommended.

*%Mass, inertia moment and GD2 are based on the bores' maximum diameters.

»*¢Maximum bore diameter is with key installation. In case of Power-Lock installation, refer to p 38.
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¢ Torque Guard =

Torque Guard TGX, and Torque Guard Coupling TGX-C with Finished Bore

Finished bore products can be made for quick delivery

BMBores and keyways are already finished before delivery.
The finished bores for TGX10~TGX70 and TGX10-C~TGX70-C are standard.

lFinished Bore Dimension Chart

Unit: mm
Torque Guard TGX Bore dimensions
Torque Guard Model No. Torque Gard Coupling Model No. Torque Guard Side Coupling side (Torque Guard Coupling only)
TGX10 TGX10-C (10),(11),12,14,15 10,11,12,14,15,16,17,18,19
10,11,12,14,15,16,17,18,19,20,22,24,25,28,
TGX20 TGX20-C (14),(15),(16),(17),18,19,20,22,24,25 29,30.32,33.35
. (14),(15),(16),(17),18,19,20,22,24,25, 14,15,16,17,18,19,20,22,24,25,28,29,30,32,
TeX35 TEX35-C 28,29,30,32,33,35 33,35,36,38,40,42,43,45,46,48,50
20,22,24,25,28,29,30,32,33,35,36,38, 20,22,24,25,28,29,30,32,33,35,36,38,40,42,
TGX50 TGX50-C 40,42,43,45,46,48,50,52,55 43,45,46,48,50,52,55,56,57,60
25,28,29,30,32,33,35,36,38,40,42,43, 25,28,29,30,32,33,35,36,38,40,42,43,45,46,
T6X70 T6X70-C 45,46,48,50,52,55,56,57,60,63,65,70 48,50,52,55,56,57,60,63,65,70,71,75,80
Delivery EX.-Japan 4 weeks by sea
Finished bore dimensions with ( ) at Torque Guard side are applied only for Torque Guard Coupling.
Model No.
Torque Guard Torque Guard Coupling
TGX20-H - 15J TGX50 - MC - T35JxC50J
Size | -LNew JIS key standard type Size - T—New JIS key standard type
Coil spring type Bore diameter Coil spring type Coupling side bore diameter
Torque Guard side bore diameter

New JIS key standard type

a9 .
Q&

STh

Keyway portion enlargement

This diagram displays the Torque Guard Coupling

, Coupling side MBore diameter and
s T T [epeantce ot @l g il keyway specifications
e G o Set scrow Sef scrow - Bore diameter tolerance is as follows:
Tc;:\qlée |G ,\llmrd Coupling di Boret Setscrew | position | . Borer Set screw | position 18 mm and below":-+-0~+0.021mm
odel No. Model No. iameter 0 iameter 12 19 mm and above--+---H7
TGX10 TGX10-C  |415andboow]| 2-Mdx4 | 21 |§19andbelow| 2-Mdx 4 8 ' geyway is New JIS (JIS B 1301-1996) Normal
pe
023 and below| 2-M5x 5 . incl )
TGX20 TGX20-C 205 |§3Badbdow| 2M5x5 | 12 Set serews are included
$24,25 | 2-M4 x4
Bore diameter Chamfer dimensions
TGX35 TGX35-C ¢35 and below| 2-Mé < 6 20.5 $50 and below| 2-Mé < 6 11
25 mm and below C0.5
TGX50 TGX50-C $55 and below| 2-Mé x 6 24.5 $60 and below| 2-Mé < 6 13
50 mm and below C1
TGX70 TGX70-C $70 and below| 2-Mé % 6 25 $80 and below| 2-Méx 6 15
s 51 mm and above C1.5
1.Set screws are located at 2 positions, on the keyway and 90° CW from it.

2.For Torque Guard Couplings, only the TGX10-C has a different keyway phase between the Torque Guard side and the coupling side.
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Selection

SAFCON

As a safety device, the Torque Guard will be most effective if it is installed in the place nearest to where overload is

thought to most likely occur on the driven machine.

For most situations, avoid using the Torque Guard with human transportation or lifting devices. If you decide to use a
Torque Guard with these devices, take the necessary precautions to avoid serious injury or death from falling objects.

1. Setting trip torque

60000 X P %S T
2m ' n

Te=Trip torque N-mikgf-m}
P =Transmittance power kW
n=rpm r/min

Tr=TxSF= =%

xSF

T.=Load torque N-mikgf-m}
S.F =Service factor

(1)From the machine's strength and load, as well as other information, set
the trip torque at the point where it should not go any higher.

(2)When the limit value is not clear, calculate the rated torque by using the
rpm of the shaft where the Torque Guard is installed and rated output
power. Then, depending on the conditions of use, multiply by the service
factor in Table 1.

Table 1

Service factor Operating conditions
1.25 In the case of normal start up/stop, intermittent operation
1.50 In the case of a heavy shock load or forward-reverse driving

2. When rpm is relatively high
‘When rpm is relatively high (more than 500r/m), or when load inertia is
large, depending on the motor's start up torque, there is a chance the
Torque Guard will trip. In this case, determine the inertia ratio and calculate
the torque used in the Torque Guard during start up, then multiply it by the
service factor and make this the trip torque.

- o285] -

. Inertia ratio
. Drive side inertia moment (kg-m®)

Handling

1. Setting trip torque

(1) TGX Torque Guards are all set at the "0" point (minimum torque
value) for delivery. Confirm that the torque indicator is set at "0" when
you receive the Torque Guard. (Refer to pages 33, 34)

(2)From the "Tightening Amount Torque Correlation Chart" (below),
find the adjusting nut's (bolt) tightening angle equivalent to the pre-
determined trip torque. The torque indicator is at every 60° pitch.
Set at 60° toward the determined tightening value, then install to
the machine and conduct a trip test. Gradually tighten and set at
optimum trip torque. Each product's trip torque does not always cor-

I+
Is

_ GDi+GD;
GD:

K-Ts+Tu
1+K

K= Tp=SF-Tt

K
s

HETightening Amount-Torque Correlation Chart

{GD:
I

* Drive side GD* (kgf-m?*)}
: Load side inertia moment (kg-m?)

{GD? : load side GD? (kgf-m?)}

s : Torque Guard inertia moment (kg-m?)

{GD} : Torque Guard GD? (kgf m?)}

T. ! Motor starting torque (N-m){kgf-m®}

Tt :Torque in Torque Guard during start up (N-m){kgf-m’}
T.  :Load torque (N-m){kgf -m}

Te  : Trip torque (N-m){kgf-m}

S.F. : Service factor

Note) Use the equivalent value to the shaft in which the Torque Guard is
installed for each inertia moment, GD? and torque value.

3. Precautions when deciding trip torque
Compared with load torque, if the torque used when starting up becomes large,
the setting trip torque value also becomes large, causing a problem from the
viewpoint of the overload protection device. (Compared with the load torque, the
trip torque is too large.) In this case install it as close to the load side as possible.

4. Choosing the model nhumber
Choose a model where the calculated trip torque is within the minimum to
maximum setting range.

5. Verifying bore diameter
Verify that the shaft where the Torque Guard will be installed is in the
possible range (refer to the dimensions table) of the bore diameter of the
Torque Guard model you selected.
If the shaft diameter is larger than the possible bore range, select a model
one size larger that uses a weak spring.

6. Confirming rom
Confirm that the Torque Guard rpm used is within the maximum rpm value
in this catalog.

respond with the value listed in the "Tightening Amount - Torque
Correlation Chart", so use these values only as a rough guide.
(3)After setting torque, screw the lock screw to the adjusting nut.
(4)Do not turn the adjusting nut (bolt) more than the torque indicator's maxi-
mum value. Doing so will put it in a locked position, and there will be no
leeway for the disk spring to bend. Refer to page 27 for the lock screws'
tightening torque and precautions.

TGX35(C)

TGX series

Torque Guard

. Ikgf-m} N-m
kef-m! TGX10(C) Nem Kef-ml TGX20(C) Nem | I
T 20 1 200
3.0 T2 30 ;S
W 7 70 5
25 ’\fj'/ o0 G
' s T & o g s ¥ 0
A &
2 20 ok 20 R ~C 3 L1 sC
g / g o = _
5 e | W 5 4 U w0 2 10 39 100
2 s - x% o Lw = LA 1o
= = 3 X0 C |
S N = 3 &“; T TeX35L
0 0 v TG
1.0 % TGRV 10 2 “,XZ“’MC TeX20-L — 2 5 - | — s
— ToXI0-L = [ —F [ ——F TomiC
TGX10-L J —_— . |
. o o .0
r/min 360° 720° 1080° ° vmin 0 360° 720° 1080 i'r/{gi'”‘ . e %0 e
indicator __ L A . 4 L X indicator .+ .+« 4. cato T 2
value 0 ! 2 3 value ! 2 vale Adjustable nut rotation angle (d
Adjustable nut rotation angle (deg.) Adjustable nut rotation angle (deg.) justable nut rotation angle (deg.)
Ikef-mi TGX50(C) Nem Kef-mi TGX70(C) Nem
40 400 80 = 800
35 " 70 wﬂ“"'\ —
50
30 16K 300 60 e 6001
o o
g 2 R I L M
L 5 s / oS —
2 20 i 200 o 40 =W 400
= . TGX5°'M | ——— = ,/ 1]G
10 TexsoMC 20 L 200
ToXS0-L —— 100 20! 1lGx10-LC
5 TGX50-LC 10 I
. . o 0
r/min 0 180° 360" 540° 7200 ° r/min 0 180° 360" 540
indicator . L " PR L L L ) indicator ¢ L L n i L L L L )
value 0 1 2 value 1

Adjustable nut rotation angle (deg.) Adjustable nut rotation angle (deg.)
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& Torque Guard

Centering method

(1) Centering method I Table 1
a. Separate the flange from the hub and center flange.

b. Move the flange, then set to the I dimensions shown in ez el IE e
Table 1. ML

c. Fix a dial gauge to the hub (coupling side hub), then TGX20-C| 3 I |
measure the run-out of the hub's end face and outer cir- TGX35-C| 3
cumference. TGX50-C| 4

(2) Centering method T 1GX70-C | 4

a. Separate the flange and the center flange.

b. Fix a dial gauge to the shaft, then measure the run-out of
the hub's end face and outer circumference.

c¢. Move the boss (coupling side hub), then set to the I
dimensions shown in Table 1. ]]

Make sure to secure it using the | dimensions
Note | in Table 1, otherwise the Torque Guard can
not be used because backlash will occur.

Allowable Misalignment Unit: mm For reference: Hub end face run-out per angular misalignment 6= 010" it mm
Model No Allowable angular | Allowable parallel | Allowable axial Model No. Outside diameter Hub end face run-out
: misalignment deg. misalignment misalignment TGX10-C ¢ 53 0.092
TGX10-C 0.6 0.1 +0.5 TGX20-C »75 0.131
TGX20-C 0.6 0.1 +0.5 TGX35-C 98 0.171
TGX35-C 0.6 0.1 +0.5 TGX50-C ¢ 138 0.241
TGX50-C 0.6 0.1 +0.6 TGX70-C H177 0.309
TGX70-C 0.6 0.1 0.7 Make angular misalignment as small as possible when installing the Torque Guard.
Maintenance
Lightly grease the balls and bearings once per year or every 1,000 trips.
Grease
Exxon Mobil Showa Shell Japan-Energy Idemitsu Nippon Oil Corporation Kygnus Cosmo Ol
. . Alvania N Daphny Eponex|Epinoc Kygnus EP Cosmo
Mobilux EP2 Listun EP2 EP Grease 2 Rizonics EP 2 Grease EP 2 Grease AP(N)2 | Grease 2 gyrgg:;a; EP
Bore finishing
Refer to the instruction manual for more information on . .
Torque Guard TGX and Torque Guard Coupling TGX-C Chuck the hub's end face, then Chuck the flange's outer
disassembly for bore finishing, finishing and assembly. | center and finish it as shown diameter, then center and
- ) in the diagram below. finish it as shown in the
Bore Keyway Set Screw Dimensions diagram below.
Modelr?re"sm Ax screw diameter | B x screw diameter | C x screw diameter| a b c
TGX10 |21 xM5andbelow]  —— — 30 — | — T orew) —es)
TGX20 |20.5x M5 — — 4] — | —
TGX35 |20.5xMé — — 55 — | —
TGX50 |24.5xMé — — 80| — | — -
TGX70 |26 xMé — — 00| — | — S
TGX10-C 8%M 4andbelow |21 x M5 and below| — 33| 30 B .
TGX20-C — 12xM 8 ond below |20.5 % M5 — | 55| 40 —
TGX35-C 11xM10 ond below [20.5 % M6 — | 70| 55 T - ‘ -
TGX50-C 13xM10 and below |24.5 x M6 — | 92| 80 B} L
TGX70-C — 15XM10 and below |25.2 x M6 — [116] 100 S g |- —H- —18

Torque Guard ) Torque Guard Coupling
Overload Detection

TG Sensor Installation

@The detecting distance of a TG Sensor is 1L5mm. Set the Torque Guard in a non-trip condition with the dimensions (s, t) in the chart below.

@Install the TG Sensor with the Torque Guard at the tripped position. Then, while rotating the Torque Guard by hand, verify that the TG
Sensor is functioning (LED at the side is lighting) and there is no interference with the plate. Finally, reset the Torque Guard.

Installation } _ Unit: mm Installation . Unit: mm
d iagram B Dimensions Amount of d iagram Dimensions Amount of
= J.' ]. S t plate o= A =| l — S t plate
TGX Series = Model No: ARG TGX-C e o s Model No> movement
N H TGX10 [299] 1.2 1.4 Series = T - TGX10-C| 365[21~28] 1.3
' ‘i'l L TGX20 (28.3| 1.2 1.6 — TGX20-C| 45 | 2.4~3.1 1.6
LRl I-_L TGX35 [29.5 1.2 2.0 TGX35-C | 59 |27~3.4 1.9
TGX50 |356| 1.2 2.6 TGX50-C| 83 |3.2~39 2.4
TGX70 |34.5 1.2 3.5 T TGX70-C |105 | 4.1~4.8 3.3
‘_'.n Note: The TG Sensor which is installed to : 1| Y- j Note: TEM reccomends that the TG Sensor installed to the
qu '.‘!' i the Torque Guard can only be (& = L Torque Guard Coupling should be installed in a
- T, installed in the radial direction. i horizontal direction. Contact TEM for a consultation
in the case you want to install it in the radial direction.
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SAFCON

Combination with a Power Lock
1. Applicable range

It is possible to combine Torque Guards and Torque Guard Couplings with the Power Locks listed below. TEM will also sup- g g
ply the Torque Guard combined with Power Lock and special pressure flange and bolts upon request. The chart shows Power ECNks
Lock transmissible torque for 1 set. In the case of multiple sets, multiply the coefficient below to get the transmissible torque. %
N S N = Number of Power Lock sets ©
S = coefficient
2 1.55 (Example) TGX20: Shaft Diameter = 10 mm Power Lock: PLO10X013E 2 sets in series
3 185 1.10 x 155 = 1.705
g Pressure bolt tightening torque  N-m{kgf-m} g Power Lock transmissible tforque  N-m{kgf-m}
2- | Power Lock 2- | Power Lock
% Model No. TGX10(C) | TGX20 TGX3§ (C) | TGX50(C)|TGX70(C) % Model No. TGX10(C) | TGX20 TGX3§ (C) | TGX50(C)|TGX70(C)
El F F F i s F F El F F F s F F
10 poroxonae| 238 (1581 10| Po10x013E | 3G | e
12| PLOI2XO15E| 335 | 53] 12| PO12%015E | 1%0 | 1%
13| PLO13 % O16E 505 13| PLO13x01¢E 160,
14| PLOT14xO18E e [ FLO14>O18E a0
1| 3% [2%18% 15 PLo15 0198 331358383
16| PLO16 % 020E ot 4313?}3 052 16/ PLO16 > 020E .00l | (4-10) IR
17 PLO17 % 021E A 130 85 17, PLO17021E 40| 450 | 450,
18| PLOTE x 022 a5 185188 18| PLO18x022¢ 4501|3201 5201
19| PLOT9 x 024E o {gﬁg%i 5841 19| PLOT9 < 024F 4301 | 12801 %0
20| PLO20 x 025E o5a et ;8:‘5% 20| PLO20 < 025E ijfgc])} a0 Ig%% 12.24(7)%
22| PLO22 x 026E o ezl A 22| PLO22 > 026F 750 550 55
24| PL024 028 SR gse| &5 24 PLO24x 028 5301, 530, 1530
25| PLO25 x 030E o3 oaa | oS B 1025 030F 501 100l | 6.0
28 | PLO28 x 032E oo e | o534 28| PLO28 < 032E g 25 | 1125
30| PLO30x 035E il 075 | 63y 30| P030x035E N Nas | (a4
32| PLO32 x 036E it 073 | 060 32| PLO32x 036E N2 ned | Hea
35| PLO35 x 040E o 093 | 074 £l PL035> 040E a0l @201 | 20
36| PL036 x 042¢ | 83| 65a e|mossxoax YA
38| PLO38 x 044E non | e R PLO38 < 044E Bedt | o)
40 | PLO4O x 045E ;} .]1';| {8;3;; 40| PLO40 > 045E {33 1] .%3% {33 1] .%3}
42| PLO42 x 048E ;} ?2-3’;} {?;8& 42| PLO42 > 048E igﬁ% {ggﬁi
45| PLO45 x 052E ;}%} {}.‘%; 45| PLO45 > 052E 13?;.%} igg.%l
48| PLO48 x 055E ﬁ%} {}%g 48| PLO48 x 055E {433%% {55432 |
50| PLOSO x 057E ;} %} {} _%4 50| PLO5S0 x 057E {212]3 {5565?3}
55| PLO55 x 062E e 55| PLO55 x 062E 637,
56| PLO56 % 044E : {} 343} 56| PLO56 x 064E : 16509.%
60 | PLOGO x 068E H _34(7); 60| PLOGO x 068E {231.‘;}
63| PLO63 % 071E n3 63| PLO63 % 071E o9
65| PLO65 x 073E e 65| PLO65 x 073E 726
70| PLO70 x 079E ﬂ%; 70| PLO70 < 079E {7732.‘;3;
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Unprocessed pressure flange

Special pressure flange and pressure bolts are MTO upon Bore diameter/Power Lock applicable range

request.

Special pressure bolts are JIS Strength Class 10.9.
Pressure flange is installed with tap holes at the hub or
boss (coupling side hub) end faces.

Only when installing the Power Lock for the TGX35 fixed
nut side is the S-Type finishing flange used. (Use the tap
hole specifically made for installation.) Refer to page 40
for the recommended finishing dimensions.

F type
adjustable nut side

F type fixed nut side
(Only the TGX35 is S type)

Coupling type

F type ke

H- ¢ J drilled

Rough Bore Pressure Flange Dimensions Unit: mm

JajeWRIp aiog

Power Lock

Model No.

Pressure flange type

TGX10

TGX20

TGX35

TGX50

TGX70

Adjustable
nut side

Fixed
nut side

Adjustable
nut side

Fixed

nut side

Adiistabl

4
nut side

Fixed |Adj

nut side

nut side

Fixed
nut side

Ad:
|

nut side:

Fixed
nut side

F

F

F

F

F

S

F

F

F

F

PLO10x013E

PLO12x015E

PLO13 x016E

1o N

PLO14<018E

PLO15x019E

PLO16 % 020E

PLO17 x021E

PLO18 x 022E

V(0N |W[N|O

PLO19 < 024E

e|qpoor|ddp

20

PLO20 < 025E

22

PLO22 < 026E

24

PLO24 < 028E

25

PLO25 x 030E

28

PLO28 < 032E

30

PLO30 < 035E

32

PLO32 x 036E

35

PLO35 x 040E

36

PLO36 x 042E

38

PLO38 x 044E

40

PLO40 < 045E

42

PLO42 < 048E

45

PLO45 % 052E

48

PLO48 %< 055E

50

PLO50 < 057E

55

PLO55 x 062E

56

PLO56 x 064E

60

PLO60 % 068E

63

PLO63 % 071E

65

PLO65 < 073E

70

PLO70 x 079E

Bore diameter/Power Lock applicable range

Power Lock

Model No.

Pressure flange type

TGX10-C

TGX20-C

TGX35-C

TGX50-C

TGX70-C

Torque Guard
side

Coupling
side

Torque Guard
side

Guard T

Guard

Coupling

oupling|T

4| Coupling

Coupling| Torg

side

side

side

side

side

q
side

side

F

F

F

F

F

F

F

F

F

F

PLO10x013E

PLO12x015E

PLO13x016E

PLO14x018E

PLO15x019E

PLO16 % 020E

PLO17 < 021E

PLO18 < 022E

3 ; :l. ; ; : G ; 5 JajPWRIp Yoysg

PLO19 x 024E

N
(=]

PLO20 x 025E

N
N

PLO22 x 026E

N
N

PLO24 < 028E

N
(%]

PLO25 < 030E

N
©

PLO28 < 032E

wW
o

PLO30 x 035E

w
N

PLO32 x 036E

w
O

PLO35 < 040E

w
o

PLO36 x 042E

w
©

PLO38 x 044E

IS
o

PLO40 x 045E

IS
N

PLO42 %< 048E

IS
O

PLO45 < 052E

Rough bore

Pressure flange
Model No.

A

B

©

o

E

F

G
PCD

Inertia

N
o]

PLO48 < 055E

*1
Mass
kg

3

moment
g'm

#2 GD?
kgf-m?

Pressure bolt size
% the number

Tap side screw

lfective deph

1%
o

PLO50 x 057E

TGX10-F

30

14.9

10.1

11

22

4.5

0.037

0.043

0.173

Max 140

4

Mdx 80

(%]
O

PLO55 x 062E

TGX20-F

40

248

10.1

12

32

4.5

0.080

0.150

0.600

M4x140

Max 84

[od
o

PLO56 %< 064E

TGX35-F

55

39.8

15.1

6
6
6

12

47

4.5

0.16

0.598

2.39

MAx140

M4x 80

o
o

PLOS0 < 068E

TGX35-S

70

39.8

15.1

8

14

60

oo o |

55

0.29

1.698

6.79

M5x160

M5x 80 %3

o
w

PLO63 x071E

TGX50-F

81

56.8

20.2

5
6
6
6
7

10

17

69

8

6.6

0.53

4.240

16.96

M6%220

6
8
6
8

M6x120

TGX70-F

101

78.7

25.2

7

10

17

89

10

6.6

0.87

10.83

43.33

M6x220

10

Méx120

%1, Weight and 2 GD2 are together as 1 set of pressure flange (max. bore) and pressure bolt.

#3Already finished at fixed nut (note).
All products are MTO.

o
O

PLO65 x 073E

N
(=}

PLO70 x 079E
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2 . Pressure flange recommended
finishing dimensions

(1) Centering - L B E’
Chuck and center based on the flange external 'L 0.03 [ =r | = o=
diameter. ' 4 | Bl s

(2) Recommended dimensions i | i "§
];)epe{lding' on P9wer Lock size, choose the . | I .
finishing dimensions from the chart below. | L i l J | |

| | L]
Pressure v =
flange I
X i
Chuck
Pressure flange centering and processing diagram
Unit: mm
o S TGX10(C) TGX20 (C) TGX35(C) TGX50 (C) TGX70(C)

diameter F F F-S F F
{mm) Model No. doS, | ditd | dod 1 A | dol, | &Y | dol | A7 | dol, | di Y

10 PLOTO % 013E 129 | 101 129 | 101 ! |

12 PLOT2x O15E 149 1 121 149 1 121 : |

13 PLO13 % 016E i 159 131 i i i

14 PLO14 % 018E i 179 141 i i i

15 PLO15 % O19E } 189 | 151 189 | 151 189 | 151 }

16 PLO16 x 020E 19.9 16.1 19.9 16.1 19.9 1 161 }

17 PLO17 x 021E 20.9 17.1 20.9 17.1 20.9 17.1

18 PLO18 x 022E 21.9 18.1 21.9 18.1 21.9 18.1

19 PLOTS x 024E 238 | 192 | 238 | 192 | 238 | 192

20 PLO20 x 025E 248 | 202 248 | 202 248 | 202

22 PLO22 x 026E 258 | 222 258 | 222 i

24 PLO24 x 028E 278 | 242 278 | 242 3
25 PLO25 x 030E i i 298 | 252 298 | 252 298 | 252
28 PLO28 x 032E i i 318 | 282 318 | 282 318 | 282
30 PLO30 x 035E 348 30.2 348 | 302 348 | 302
32 PLO32 x 036E 358 32.2 358 322 35.8 322
35 PLO35 x 040E 39.8 35.2 39.8 35.2 39.8 35.2
36 PLO36 x 042E 418 36.2 418 36.2
38 PLO38 x O44E 438 | 382 | 438 | 382
40 PLO4O x 045E 448 | 402 448 | 402
42 PLO42 x 048E 478 | 422 478 | 422
45 PLO45 x 052E 3 3 3 518 | 452 518 | 452
48 PLO48 x 055E } } } 548 | 482 548 | 482
50 PLO50 x 057E } } } 568 | 502 568 | 502
55 PLO55 x 062E 618 | 552 61.8 55.2
56 PLO56 x 064E 63.8 56.2
60 PLOG0 x 068E 67.8 60.2
63 PLO63 X 071E 708 | 632
65 PLOG5 x 073E 728 | 652
70 PLO70 x 079E ! 787 | 703

Refer to the instruction manual for information on hub bore finishing when installing the Power Lock.
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Torque Guard TGM Series

Highly accurate sealed type.
Excels in wet, oily and dusty environments.

Sealed construction

The sealed construction is highly resistant to dust,
oil and water penetration, and oil leakage as well.

Highly accurate trip torque

Accuracy of consecutive repeated trip torque fluctuations
is within £=5%.

Single-position

Because the cam follower and pocket of the cam shaft
engage together, there is no phase shift between the
drive side and the driven side.

Non-backlash

There is no backlash.

Automatic reset

Long life

Can withstand more than one hundred thousand trips.

LS detection plate for overload detector

If the Torque Guard trips, the limit switch is actuated
because the LS detection plate slides along the axial
direction.

Simple torque adjustment

By simply turning the adjusting screw with a hexagonal
Allen wrench, precise torque can be set.

No greasing necessary

The Torque Guard TGM Series is packed in high
quality grease before shipment, so greasing is not
necessary.

@High precision trip torque

Accuracy of consecutive repeated trip torque fluctuations is
within = 5%.

One (1) high precision cam follower pressurizes tightly from
the radial direction in the precisely machined pocket. A highly
rigid and stable load rate rectangular spring is used. Trip
movement is a rolling movement, so even a repeat trip
produces almost no torque variation.

8 s [EESEEREERE RS ~80
S Trip torque
7 : IR IOTANE F70
E 6 F60
i £
( 4| Transfer torque . w Huwe
g 3 : ! i .30'2
2 pinninmamnnin
-'9- 2 et \ e 120
! il torque( 10
0 e |
Time —=5ms/DIV

@Sealed construction

Covered in a special aluminum alloy casing, the TGM Series is
sealed, so it is almost impossible for dust, oil or water to
penetrate it. Therefore, it does not affect trip torque precision,
making it an ideal overload protection device.

@Single-position
The cam follower and pocket engage together, so there is no
phase shift between the drive and the driven sides.

@®Non-backlash
The cam follower and pocket's engagement is a 2 point contact
pressed against each other, meaning there is no backlash.

O© o

@Automatic reset

Once the cause of overload is removed, the Torque Guard
automatically moves back to its original position by rotating the
input side a little (at less than 50r/min), or by inching the motor.

Resets by
rotating the

Trip input side

@®Long life

The TGM Series is able to withstand more than one hundred
thousand trips. Due to strong materials, thermal processing and
precision machining, the cam follower and pocket can
withstand even severe repeat trips and not collapse. During
trip, the idling part uses a heavy-duty needle bearing, so there
is almost no friction.

4




@LS detecting plate for overload detector

When the Torque Guard trips the LS detecting plate
slides in the axial direction, so it is easy to actuate the
limit switch, shut off the power or set off the alarm.

When tripping it can be used whether it stops on the
camshaft side or the housing (Torque Guard case) side.
The LS detecting plate can be mounted on all models.

@®Easy to use

The camshaft and case can be used on either the drive or
driven sides. As well, it can be used in either direction of
rotation. For the drive member, you can choose between
using a chain, pulley or gear. Assembling with a coupling
is also possible. Refer to page 44 to see the assembly of a
Torque Guard coupling with a roller chain coupling.

Construction and
Operating Principles

Bearing B
Camshaft

Cam follower

Thrust washer

Coil spring A
Bearing A
Adjusting nut

1. The cam follower transmits torque by engaging with the
camshaft pocket in a radial direction.

When the machine is overloaded, the cam follower pops out of
the pocket, and completely separates from the overload.

2 . The cam follower pocket is precision machined and heat
treated, so it is able to maintain high torque precision for
extended periods of time.

3. The cam follower and pocket are non-backlash, with a 2-point
contact system.

4 . Using the leverage on one rectangular coil spring pressurizes
the cam follower, so it is able to give high precision pressure.

Drive side * LS detection

(driven‘side)

@Torque setting is easy

By simply turning the adjusting screw with a hexagonal
Allen Wrench, precise torque can be set. As well, the
adjusting nut is on the outer surface of the Torque
Guard, so torque setting can be done easily.

®No need to lubricate
The Torque Guard TGM Series is packed in high quality
grease before shipment, so greasing is not necessary.

@Adjusting screw
@Coil spring A
©Spring seat
OCase
@Lever
@Fulcrum pin
@Bearing B

%2 @Roller pin

W ©Cam follower

~ OGasket
®Seal
@®Bearing A
®Thrust washer
®Cam shaft
®Cover
LS detecting plate
@Cam actuation plate
®Coil spring B
®Spring pin
@Hexagonal bolt
@Hexagonal set screw
@Hexagonal set screw

5. Torque level is infinitely adjustable.

6 . Due to overload, the idling during trip is received by 5 needle
bearings, so there is no slide, and idling friction torque is
minute.

7 . Because the housing and cover are made from a solution
treated aluminum, it has a light but strong construction.

8 . Due to its sealed construction, it is highly difficult for dust,
water or oil to penetrate the TGM Series.

9.1If the Torque Guard trips because of overload, the LS
detecting plate slides in the axis direction, so by operating the
limit switch, overload detection is easy.

1.Torque is transmitted by the engagement of the cam follower and the pocket
with a 2 point contact system.

Torque Guard

TGM Series

The method to pressurize the cam follower to the cam pocket is to hold it by
one rectangular coil spring in a radial direction.

Therefore there is no backlash, allowing it to function as a high trip torque
precision overload protection device. Reset is carried out using an automatic
reset system, so as the cam follower settles into its pocket position, operation
resumes. As it is a two-point contact, there is no phase shift from the original
position.

_Driven

side
(drive
side)

plate
Cam actuating

Before trip plate

During normal operation
During normal operation

2 . When overloaded, the cam follower comes out of its pocket and starts rolling
on the outer diameter of the camshaft. As there is no slide section, the idling
friction torque is small, making it a highly durable device. As well, the simple
one position engagement construction of the TGM Series means its high trip
torque precision does not diminish.

Spring
3.When the Torque Guard trips, the LS detecting plate slides in the axis
p

Amount of movement

Cam and pocket correlation

During overload
LS detection plate movement

During overload

direction. From this point, the limit switch can be actuated and the power
can be turned off. The alarm can also be sounded. For each one trip, the LS
detecting plate slides three times.

After tri
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¢ Torque Guard =

Dimensions

Amount of LS detecting plate movement | X E D

Adjustment screw (hexagon head cap screw) |
subtense dimension M

Note: The 45° angle of the * is 60" for TGM20 and below models. Screw P of installation seat side for TGM6 and below models are at 2 positions, at the keyway portion and its left side.

3-Y Depth Z

3-P screw

B Transmissible capacity Unit : mm
Model No. Set torque range Max. rpm Bore | Stock bore diameter | Semi-standard bore diameter | |nertia moment GD? Mass
N-m {kgf-m} 3% r/min range H7 H7 x 10 2%kg-m? | x10 %kgf-m?| kg
TGM3 1.5~3.7 {0.15~0.38] 600 10~14 14 10,12 0.0425 0.17 0.6
TGM6 2.5~6.4 10.26~0.65| 600 10~14 14 10,12 0.0425 0.17 0.6
TGM20 6.4~20 {0.65~2.0} 500 14~20 20 14,16,18 0.168 0.67 1.1
TGM60 20~69 {2.0~7.0} 300 20~30 30 20, 22, 25,28 0.938 3.75 2.5
TGM200 | 68~225(6.9~23} 200 28~50 50 30, 35, 40, 45 4.03 16.1 5.4
TGM400 |225~451{23~46} 150 38~60 — 60 40.0 160 17.2
TGM800 | 451~902{46~92} 150 38~60 — 60 40.0 160 17.2
#¢1.Cam shafts for semi-standard bore diameters are in stock for quick delivery.
2.Please contact TEM for a consultation if you want to use the Torque Guard at an rpm at or above the maximum speed.
3.The keyway is made with JIS1301-1996 (new JIS standard) dimensions.

HEDimensions Unit - mm
Model No. A B C D E F G :7 | J K L M P Q| &1 £ HS7 u | wj|X Y VA
TGM3 60| 57| 2 48| 3 80|22 30| 50| 3| 40| 8 5| M4 | 40| 4 6|14 (163 5| 4 |[M 4] 8
TGM6 60| 57| 2 48| 3 80|22 30| 50| 3| 40| 8 5| M4 | 40| 4 6|14 (163 5| 4 |[M 4] 8
TGM20 70| 66| 3 57| 3 |100(30 40| 60| 4| 50| 10 6| M4| 50| 4 7 | 20 (228 6| 4 |[M 510
TGM60 89| 81| 3 68| 5 |133(47.6] 60| 86| 7 | 73| 14 | 12 | M5 | 76| 6 12 | 30 |33.3] 8| 6 |[M 4| 13
TGM200 110|100| 3 85| 5 |178(69.9| 82133 | 14 |114| 20 | 12 | M6 |105| 7 | 14 | 50 |53.8| 14 | 6 |[M10]| 19
TGM400 1571147 9 |131| 5 [273(88.2(114|190| 17 | 165 28 | 17 | M8 |124| 7 | 16 | 60 |64.4| 18 | 8 |[M12| 28
TGM800 1571147 9 |131| 5 |273(88.2(114|190| 17 [165| 28 | 17 | M8 |124| 7 | 16 | 60 |64.4| 18 | 8 |[M12| 28

»%¢1.The model numbers in bold are stock items, and the rest are assembled for shipment.
3.Minimum torque is set temporariry when shipped.

Semi-standard

1. Torque setting

If necessary, torque can be set at TEM's factory before
shipment. Torque setting tolerance is within *5%. The
set torque value is on the nameplate, and the adjusting
nut is coated with Loctite 242, or its equivalent, and tight-
ened. When ordering, indicate set torque value (kgf - m)
after bore diameter. (Please refer to the table on the
right)

2. Weak spring and strong spring specifications

For when it is necessary to operate with a trip torque

other than the standard torque value range:

(1)TGM6 and TGMS800 do not have weak spring specifica-
tions.

(2)The standard torque range can be replaced by the
weak or strong spring torque ranges on the nameplate.

(3)The minimum and maximum torque indicator on the
nameplate does not change for the weak and strong
springs.

(4)When ordering, indicate weak spring (WS) or strong
spring (SS) in the last part of the product number.

2.The keyway is made with JIS1301-1996 (new JIS standard) dimensions.

Model No. | Weak Is\plar:‘rlg{i(rgc;r?:}e range ReinForc,zd.::ri{r;(gg,Ft.or:]}ue range
TGM3(C) 0.59~1.5{0.06~0.15} —
TGMé(C) — 6.0~12.7{0.61~1.3}
TGM20(C) 3.7~12{0.38~1.2} 7.3~23{0.74~2.3}
TGM60(C) 7.6~2610.78~2.7} 44~1051{4.5~10.7}
TGM200(C) | 30~98(3.1~10} 101~289{10.3~29.5}
TGM400(C) | 118~235{12~24} —
TGM800(C) — 532~1060154.3~108]
Model No.
TGM60—D30—WS—2.5
Size T Set torque

Bore diameter

43

(unit: kef.m, No. not displayed if torque

not set)
Spring specifications

SS : Reinforced spring
WS : Weak spring
Nothing : Standard spring
Note 1) Bore diameter tolerance is H7, keyway is made with JIS1301-1996 (new JIS
standard) dimensions.
2) In case trip torque is required to set before shipment, allowable tolerance
of setting torque is *5%.



SAFCON

Torque Guard coupling-sprocket combination
B Torque Guard coupling

This is the Torque Guard and roller chain coupling com- driven machines. (In the case it is coupled with a non-
bination series. It is a Torque Guard with high trip torque backlash coupling, contact TEM for a consultation.)
accuracy and an easy to use roller chain coupling, all in

one. It is ideal for direct coupling between the drive and

o
=
<
S

O
[}
E
2
3
o

-

@
2
=
-
o
=
O
-

Transmissible capacity/dimensions

o A H o
B C_ D
Dy L@
j\ @ @
:ME////*/
] [ (MTorque Guard
@TG sprocket
- sE|  —HRT - —1— ¢F| 4G 3)CP sprocket
] @Chain
4 (®Hexagonal bolt
q _
v+ AN
H: The space necessary for inserting the joint link

Unit : mm
Torque Torque Guard b
Max. que Guard bore A )
Guur.d Set forque range rpm | Stndord bore diameter | Semi-standard bore diometer A B |C|D|E|F|G|H| A A A GJD
Coupling | N-m {kgf-m} 5 i A A kg | x10%kg:-m?|x 10-2kgf-m?
Model No. ) H7 H7
TGM3C 1.5~3.710.15~0.38]
600 14 10,12 12.5| 30 | 90 64.2| 58/20| 80| 50| 70| 9|RS35-20| 1.12 0.07 0.28
TGM6C 2.5~6.410.26~0.65}
TGM20C | 6.4~20 0.65~2.0/| 500 20 14,16,18 12.5| 32 |100 72.2| 5.8/22|100| 53| 82| 7 |[RS35-24| 1.78 0.218 0.87
TGM60C | 20~69 {2.0~7.0f 300 30 20,22,25,28 12.5| 42 |120.6| 88.2| 7.4/25|133| 63|117|17|RS40-26| 4.15 1.21 4.81
TGM200C | 68~22516.9~23| 200 50 30,35,40,45 |18 55 |163.3[111.7|11.6/40(178| 83|188|26|RS60-28/11.8 6.80 27.5
TGM400C | 225~451 {23~46}
150 - 60 18 75 (221.9(161.6|15.3/45|273|107|251| 38 |RS80-28| 31 50.8 203
TGMB800C | 451~902146~92}

1. All model numbers are MTO.
2. Apply the lubricant such as molybdenum disulfide to the chain and top of the sprocket teeth periodically (every 2000 hours).
3. If you intend to use the Torque Guard at a higher rpm than that listed above, contact TEM for a consultation.

BSprocket combination svaiesnse  Model No.
When using a sprocket with a drive mem-

ber, select the appropriate sprocket from TGM60C—D30xC40J—SS—10.0

:[Il‘ls. ch'illrt l)?l(?[w. Size Set torque
1S chart lists: . : it: kef.m, No. not displayed
. . . Torque Guard side bore diameter {unit: kgfm, nay
(1)Available sprocket machining dimen- Couling side bore diamet Itoraue ot set)
. oupling side bore diameter ; -
sions . (No symbol if bore not finished) Spnng s%%(:_gca)ﬁ!onsd .
(2)The minimum number of sprocket WeWeak spring. e

teeth and chain size, so the roller Nothing:Standard spring

chain and Torque Guard do not inter-
fere with each other.

Tightening method
Keyway: J: new JIS standard, E: old JIS second grade, Special: no symbol

Unit : mm
Torque Guard Finished sprocket dimensions Min. No. of sprocket teeth
Model No. dir D Y RS 25 | RS 35 | RS 40 | RS 50 | RS 60 | RS 80 | RS100 | RS120
TGM3 30 40 4.5 *30 #30 24 20
TGMé 30 40 4.5 *30 *30 24 20
TGM20 40 50 55 *34 *37 *28 24 20
TGM60 60 73 6.6 #32 26 30 26 20
TGM200 82 114 11.0 *37 30 26 20 17
TGM400 114 165 14.0 #41 35 27 24 20
TGM800 114 165 14.0 #41 35 27 24 20

»*¢Not the standard number of sprocket teeth.
Note: Verify the chain transmissible capacity when determining the number of sprocket teeth.
Note: Insert the joint link from the outside of the sprocket.
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& Torque Guard

Selection

As a safety device, the Torque Guard will be most effec-
tive if it is installed in the place nearest to where overload
is thought to most likely occur on the driven machine.

For most situations, avoid using the Torque Guard with
human transportation or lifting devices. If you decide to
use a Torque Guard with these devices, take the neces-
sary precautions to avoid serious injury or death.

1. Setting trip torque

_60000x P

XSF Tr=
T n

Tr=TixSF= P

XSF
Te="Trip torque N-mikgf-m}
P =Transmittance power kW
n= rpm r/min

T.=Load torque N-mifkgf-m}
S.F =Service factor

(1)From the machine's strength and load, as well as
other information, set the trip torque at the point
where it should not go any higher.

(2)When the limit value is not clear, calculate the rated
torque by using the rpm of the shaft where the
Torque Guard is installed and rated output power.
Then, depending on the conditions of use, multiply by
the service factor in Table 1.

Table 1

Service factor

Operating conditions

1.25  |In the case of normal start up/stop, intermittent operation

1.50  |In the case of a heavy shock load or forward-reverse driving

2. When rpm is relatively high

When rpm is relatively high (more than 500r/m), or
when load inertia is large, depending on the motor's
start up torque, there is a chance the Torque Guard
will trip. In this case, determine the inertia ratio and
calculate the torque used in the Torque Guard during
start up, then multiply it by the service factor and
make this the trip torque.

I+

Is

K-Ts+T
1+K Tp=SF-Tt

K= K

GD:

2 2
_GD!+GDi } Ti=

K Inertia ratio

Is  : Drive side inertia moment (kg-m?®)

{GD? : Drive side GD* (kgf-m?)}

L : Load side inertia moment (kg-m?)

{GD? : load side GD* (kgf-m?)}

I I Torque Guard inertia moment (kg-m®)
{GD?: Torque Gard GD* (kgf-m®)}

Ts : Motor starting torque (N-m) (kgf-m?
T.  : Torque in Torque Guard during start up (N-m){kgf-m}
T. :Load torque (N-m)ikgf-m}

Te : Trip torque (N-m)kgf m}

S.F. : Service factor

Note) Use the equivalent value to the shaft in which the
Torque Guard is installed for each inertia moment,
GD? and torque value.

3. Precautions when deciding trip torque
Compared with load torque, if the torque used when
starting up becomes large, the setting trip torque value
also becomes large, causing a problem from the view-
point of the overload protection device. (Compared with
the load torque, the trip torque is too large).In this case
install it as close to the load side as possible.

4 . Choosing the model nhumber
Choose a model where the calculated trip torque is
within the minimum to maximum setting range.

5. Verifying bore diameter
Verify that the shaft where the Torque Guard will be
installed is in the possible range (refer to the dimen-
sions table) of the bore diameter of the Torque Guard
model you selected.

If the shaft diameter is larger than the possible bore
range, select a model one size larger that uses a weak
spring.

6. Confirming rpm
Confirm that the Torque Guard rpm used is within the
maximum rpm value in this catalog.

45



Torque setting

By simply turning the adjusting screw with a hexag-

SAFCON

Do not set torque lower than the minimum torque

onal Allen wrench, precise torque can be set. (torque indicator 1 on the nameplate). If it is neces- 2

1. The minimum torque value is set for shipment. The sary to use a torque level lower than the minimum, 3
top surface of the adjustable screw is adjusted to the use a weak spring type. % 8
minimum torque (torque indicator 1) printed on the Do not turn the adjusting screw when the Torque '§ 2
nameplate. This is the base tightening quantity. Guard is in a tripped state. (=]

6 . Torque setting before shipment is available. (Please

refer to page 43).

Model No. Amount of torque variction per one (1) rofation | - Total nur.nber

N-m {kgf-m} of rotations

TGM3 0.2810.029} 8

TGMé 0.48{0.049%} 8
TGM20 1.02{0.10} 13
TGM60 4.9010.5} 10
TGM200 9.801{1.0} 16

2. Bef(.)re setting th.e torque, apply Loctite 242 or an TGMA400 20.612.1] n
equivalent adhesive to the exposed surface of the TGMBO0 242 >
adjustable screw's thread portion. After setting 2142
torque, it becomes anti-loosing.

3. From”the Tlgh.temng Am.oun.t Torque Cf)rrelat.lon Set torque = min. torque + (amount of torque
Chart (belf)w), find the adjusting s.crew t}ghtenmg variation per one (1) rotation X
angle equalvalent to the prede.termu?ed tI‘l.p torque. total number of rotations of the
Set at 60° toward the determined tightening value, adjustable screw)
then install to the machine and conduct a trip test.

Gradually tighten and set at optimum trip torque.
Each product's trip torque does not always corre-
spond with the value listed in the "Tightening
Amount - Torque Correlation Chart", so use these
values only as a rough guide.
Tightening Amount-Torque Correlation Chart
TGM3(C) TGMB(C) TGM20(C) TGMB0(C) TGM200(C) TGM400(C) TGM800(C)
2.5 -25 25 —+250 125
24 24 120
23 23 115
222 22 110
2.1 21 105
2.0 420 20 4200 100 J*1000
19 19 95
e TGM20(C) - TGMZ00(C) . 2
/| TGM800(C) | A

= 16 / 16 80 —+800

5 10 TI5 £ 15 —+150 £ 75

= 1.4 o4 : 70 —+700

@ / g‘n 1 E 65 A

35 1.3 /7 g = 3 g //

g 2 % =z 3 z 8 60 — 1600 €

£ 0 L4 g o 55 z

(% 1.0 // +10 g 10 / 4100 g 50 4500
09 7 » B o TGM400(C)
08| LA s[4 a0 - 1400
0 V ; TGM60(C) 35 >
06 4 - [EE 6 30 P +300
05 ,/ 15 5 450 25
04 — 4 20 +200
03 | _—T|TGM3(C) 3 15
02— 2 10
01 [ | 5
L 0 1
0 0 0 0 T 23456789100

12345678910111213“ 12345678910111213141516‘

No. of rotations of the adjustable screw. No. of rotations of the adjustable screw. No. of rotations of the adjustable screw.
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& Torque Guard

Overload detection

Using the limit switch, overload can be detected easily.

If the Torque Guard trips due to overload, the cam follow-
er will disengage from the pocket and the camshaft and
main unit (case) will idle. At the same time, the LS detect-
ing plate slides in the axial direction.

The limit switch detects this movement, shuts the power

(3)Connect the limit switch's "b contact" parallel to the
start button's contact.

(4)Diagram 4 shows an example of a typical circuit.
TEM recommends using a built-in holding circuit.

. . Chart 4
off and sets off an alarm. Whether the stopping side is on
the camshaft side or the main unit ide, overload can Amount of movement Force when
e camshaft side o e main unit case side, overload ca Model No. g
be detected. For every one trip, the LS detecting plate mm N {gfi
slides three times. TGM3 4 3.9 {400}
TGMé 4 3.91{400}
1 .
(1)Chart 4 .ShOW.S LS detecting plate movement and 1GM20 4 3.9 1400)
force during trip.
Choose a limit switch from chart 4 that meets the "move- €D 6 3.9 1400}
ment until operation” and its "necessary amount of force'. TGM200 6 5.41550}
(2)Diagrams 2 and 3 are limit switch installation exam- TGM400 8 5.9 1600}
ples. TGM800 8 5.91600}
BELimit Switch Installation Example BCircuit Example
Diagram 1 Diagram 2 Diagram 3
_ Almtoum of LS d‘electing TL
BT — - R
movement
! Start button
] ' @» H Stop button | L
%_{ 1 %“ OCR
j 7 LS detection
MC OCR plate

-

ttmt @ﬂ I

Limit switch ‘

Limit switch

Installation

1. Installing to the axis

® A bore diameter tolerance of H6 or H7 for installing
the Torque Guard to the shaft is recommended. Use
a JIS 1301-1996 (New JIS standards) parallel key.
Allow some clearance between the top of the key
and keyway

® When installing the cam actuating plate to the shaft,
tighten bolts in three places. (For the key, 1 place; for
the shaft, 2 places)

® When mounting the Torque Guard to the end face of
the shaft, depending on the installation method, the
cam actuating plate set screws cannot be used. In
this case use the tap holes on the mounting seat side.
Set screws for these tap holes are not included, so
use bolts with a length that fits the bore diameter.
Take care to ensure that the head of the set screws
do not come out from the outer diameter of the
camshaft.
If the head of the screws come out, they will inter-
fere with the inner diameter and lateral side of the
mounting seats when the Torque Guard trips.

® [f during operation there is a chance vibration will
cause the screws to loosen, apply Loctite 242 or an
equivalent for anti-loosening.

2. Installation of drive member

® By utilizing 3 mounting seats, tighten the bolts with
the torque shown in chart 2 to install the sprockets,
pulleys, gears and couplings to the housing.

® Refer to page 44 for sprocket installation. If it is nec-
essary to combine a Tsubaki Power Lock (keyless
locking device) with a non-backlash coupling, contact
TEM for a consultation.

Installation diagram

I

h Mounting seat

Clam actuating

plate X E,

ik

4



SAFCON

3. Installation bolts
The screw-in length of the mounting seat installation bolts and their tightening torque recommended values are listed
on table. As well, use JIS B1001 2 class and higher class prepared holes for installation bolts.

o
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<
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O
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E
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3
o

-

Table 2
Model No. Bolt screw-in length (mm) Bolt tightening torque N-m {kgf-m} Prepared hole diameter for installation bolt (mm) 2
TGM3 6~ 7 2.0~2.910.2~0.3} 4.5
TGMé 6~ 7 2.0~2.910.2~0.3} 4.5
TGM20 8~ 9 3.9~5.910.4~0.¢} 55
TGM60 9~11 6.9~11 {0.7~1.1} 6.6
TGM200 15~17 34~51 {3.5~5.2} 11.0
TGM400 18~25 59~89 {6.0~9.1} 14.0
TGM800 18~25 59~89 {6.0~9.1} 14.0

4. Connecting
The input/output connection is placed between the variator, reducer or indexing drive device and the device/machine.
Diagrams 1, 2 and 3 show typical connecting examples.

Diagram 1 Diagram 2 Diagram 3
it
G —_ ; Torque Guard{ - "
Torque Guard quipmen - uipmen !
a aup Coupling Torque Guard
—
L - - Equipment
E Gear motor
L
Gear motor Gear motor
Resetting Grease
As it is an automatic reset system, just re-starting the Torque Guard TGM Series are packed in high quality
drive side can automatically reset it. grease before shipment, so they can be used as is. Under
1. When the Torque Guard trips due to overload, stop normal conditions greasing is not necessary.
the rotation and remove the cause of the overload.
2. When resetting, reset (re-engage) with input rpm at Grease used:
less than 50r/min or by inching the motor. To avoid Been NMasil
injury, do not reset the Torque Guard by hand. Mobilux EP2 ‘ Listun EP2

3. A distinct clicking sound is made when the cam fol-
lower settles in its pocket.
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Torque Gard TGZ Series

TGZ Series can be used as a
simple layout release type

Operating Principles
protection device or an ON-OFFMinistry A o

clutch. Industry picks for CDuring normal operation (when meshing))

Good Design Award product

Driven flange

Release type

After tripping due to overload, the input side freely rotates.
Even a high-speed shaft can be operated worry-free.

Resetting by external force

After the Torque Guard has been stopped, remove the
cause of overload. Then give load to the axial direction
manually or with external force.

V groove

ON-OFF function

The rotation (ON) or shut-off (OFF) functions are available
arbitrarily. They can be used as an accurate mechanical

Torque transmission is made by ball A which
is pressurized and retained at the hub
pocket and the driven flange.

The non-symmetric arrangement of the balls
type ON-OFF clutch. and pockets allows only one engagement
position per one rotation, and there is no
phase shift after tripping.

Single-position type

This uniquely assembled torque transmission element ball
and pocket configuration only engages in one position.

(During overload (when tripping))

Accuracy of consecutive repeated
trip torque fluctuations is within £10%.

Even with repeated trips, the fluctuating trip torque |
variation is always within +10%. E

Easy torque adjustment
Just by turning the adjusting nut, ;

4

trip torque can be easily set.

Easy to see torque indicator

By using the revolution indicator and angle indicator,
set torque can be monitored at any time.

When overloading (when OFF), ball A
instantly pops out of its pocket, and the plate
and ball B simultaneously move to the
adjusting nut side.

Ball A comes completely out of its pocket and

Standard type overload dEtECtlng sensor ball B enters the hub outer circumference V-
groove, and the pressure from the springs is

It can detect overload by the non-contact type TG Sensor not transferred to the plate. Therefore, ball A

(refer to pages 28, 29) and stop the motor or output an freely rotates without resetting to its pocket.

alarm.

Standard stock
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Torque Guard
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Torque indicator
<The position in the diagram)
is not the min. poin

F Angle indicator

No. of rotations
indicator

Model No.
TGZ30—L—25)—1.8

. The torque set value is displayed
Torque Guard Series _: as the gravitational system of units

17.6N-m{1.8kgf-m}

(When the torque setting is indicated)
Finished bore dimensions
(¢ 25H7, keyway new JIS normal type: J, old JIS second grade: E)
(In case bore finish is required.)

Spring strength [ L=weak spring
M=medium strengthen spring
H= strengthen spring

Size

Coupling type

TGZ30—LC—T25JXC35E—1.8

The torque set value is .
displayed as the gravitational
system of units
17.6N-m{1.8kgf-m}

(When the torque setting is indicated)

Finished bore dimensions coupling side
(¢ 35H7, keyway new JIS normal type: J, old JIS second grade: E)
(In case bore finish is required.)

Finished bore dimensions Torque Guard side
(¢ 25H7, keyway new JIS normal type: J, old JIS second grade: E)
(In case bore finish is required.)

———— Coupling type
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& Torque Guard

Applications classified by use

The other machine

1. Overload protection

Torque Guard
— TGZ Series

Torque Guard
TGZ Series
Torque Guard
TGZ Series

Torque Guard
TGZ Series

Reducer

2. ON-OFF clutch

As demonstrated in the dia-
gram on the left, the TGZ
Series can be installed with
any motor shaft, reducer
(variator) or other machines.
When considering the layout,
make sure to leave sufficient
space to adjust torque and
for resetting procedures.
After removing the cause of
overload, do not reset the
machine while it is running.

A\If the Torque Guard is
reset during rotation, the
machine will suddenly run.

By using manual or mechani-

cal external force (pneumatic,

hydraulic, etc.), the plate can
oFF N be moved, cutting off the

- | Amount of
movement

input rotation (OFF) or trans-
mitting it (ON). The neces-
sary axial load for turning the
machine ON or OFF is writ-
ten in the table below.

Necessary shaft direction load when ON-OFF

ctuation | OFF~ON ON—OFF | Amount of ctuation | OFF—ON ON—OFF | Amounf of

Model No: N {kgft N {kgf! m°‘r"fr':e“' Model N&: N fkef N [kef mo‘r/:rr:ent
TGZ20-L 491 5} 2451 25 TGZ40-L 1571 16} 7741 79}
roz2om i i 4! TGZ40-M 4211 43 20871213 59 Axial load fluc-
TGZ20-H 176118} 8621 88 TGZ40-H 833| 85| | 4155/424) tates depend:
TGZ30-L 98 {10} 4701 48} TGZ50-L 4511 46} 2269 (231} Zfiﬂ:ﬁinfand
TGZ30-M | 23524 11761120} 47 TGZ50-M | 902 92| | 45181461} 7 usage condi-
TGZ30-H 470148} 2352 {240} TGZ50-H | 13821141} 6919 {706] oxd with mar

3. ON - OFF handle reference diagram

- During rotation the pin
touches the TGZ plate, so
w r"*;ui apply lubrication to the
o e pin's surface.
w } Ml o
1 i T
l il | ©
of 4 AR
B A
A B C D E F G H Stroke max. | Shaft direction | pjp .
Model no. . . . . axial force . Max. pin length
min. min. min. min. deg. N {kgfl diameter
TGZ20 23.5 50.5 60 70 170 230 4.5 49 3.9° 225123} &7 13
TGZ30 24.5 59.0 70 90 210 280 4.5 60 3.9° 588 {60} &7 15
TGz40 32.5 68.5 90 100 250 340 5.0 77 3.8° 10981112} ¢8 16
TGZ50 34.2 80.3 110 120 300 410 6.0 90 3.3° 18521189} $9.5 20
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Transmissible capacity/dimensions
Torque Guard (TGZ Series)

-—]

ey,

¢P
4Q
R
#S

P, o
5 N
35|33 -
(@)
=)
o
R
L—I—t:
Wd ——5(1 |
Movement
T-U H |during trip
(%K) DlEl F

@

|G Min. point position

=

*

A

(D Hub @ Center flange @ Driven flange @ Plate () Ball cage (® Adjustable nut

(7 Bearing (ZZ type) (® Ball (@ Coil spring (0 Snap ring for bore () Snap ring for shaft

(@ Lock screw (3 Hexagon socket head bolt (4 Spring washer (@5 Hexagon socket head set screw

% Adjustable nut for fixing the lock screw (1) is included with the Torque Guard. After setting appropriate torque, tighten with the following
torque to avoid interference with the pocket of hub. Lock screw size: M5-:-3.8N.m{38.7kgf.cm} M8-:-16N.m{163kgf.cm}

2- ¢V hole, depth W

Torque indicator
(The position in th
is not the min. po

No.

Angle indicator

indicator

e diagram)
int

of rotations

Unit : mm
Torque Guard Set forque range  |Max. rpm Gl gpilag Rough | Max. m(ii. cmtlaun? K
Model No. N-m fkef-mi /min color X d.bore' d.borere A | B CcC | D E F point H ;irr:m/:r-_ J a5
the number [ClaMeter|diameier position ing frip
TGZ20-L 2.4~8.3 10.24~0.85} Yellow X 3
TGZ20-M 4.1~16 10.42~1.6} 1800 |Blue X3 8 20 74 7311 8 6 [13.5/ 08 |11 4.1 96| 86
TGZ20-H 8.2~31 {0.84~3.2| Blue X6
TGZ30-L 5.9~21 {0.6~2.1} Yellow X 4
TGZ30-M 20~52 {2.0~5.3 1800 |Red X 4 12 30 83.5 82| 1.5 8 6 (145 1.1 |11.5] 47 | 118|106
TGZ30-H 39~1081{4.0~11} Red X8
TGZ40-L 25~93 {2.6~9.5 Blue X5
TGZ40-M 44~127 {4.5~13 1800 |Red X5 17 40 101 | 100 | 1 9 8 |20 1.1 |14 59 152|139
TGZ40-H 88~245{9.0~25 Red X10
TGZ50-L 63~15716.4~16| Red X5
TGZ50-M 127~304{13~31} 1800 |Red X10 22 50 |114.5 112 ] 2.5 | 10 9 1202 1.2 |16 7 178 | 162
TGZ50-H 245~451 {25~ 46} Green X10
X Y LS
USEEACTe : M| N |P| Q R S | T [screw cLlJiamefer V | W | screw size screw size | Mass | Inertia moment XSDZ‘ )
Model No. h7 Xlength X length X length kg | x10-%kg-m? X 10 kghm
TGZ20-L
TGZ20-M 72(35|24.5/32| 57| 70| 88| 4 M5x10 5110 M5x10 M5x10 2.57 0.273 1.09
TGZ20-H
TGZ30-L
TGZ30-M 87 |45|27.5|45| 75| 88|108| 4 M6 %12 6 10| M5x10 Méx 10 4.17 0.695 2.78
TGZ30-H
TGZ40-L
TGZ40-M 114 |65(32.5/65|103 119|141 | 6 Méx 12 8 |14 M8x10 M8 x 10 8.71 2.40 9.60
TGZ40-H
TGZ50-L
TGZ50-M 133|75|37 |75|113|138|166| 6 M8 x 16 9114 M8x10 M8x10 |13.7 5.30 21.2
TGZ50-H

*¢Mass, inertia moment and GD2 are based on the bores' maximum diameters.
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& Torque Guard

Torque Guard Coupling

Combined with TEM's

@ " . .
® @ @ @ Jaw Flex Coupling L Series
AN
W\

l

| A}
o
8 =
5 ] o
W =3 S
$%3g S - - j‘%
I'L: ! é::: Torque indicator
— 120 The position indicated in
S Iy the diagram is not the min.
point
— Angle indicator
E —
2 c D/ | £, No. of rotations
- - indicator
/ B
o
| / J
(D Coupling hub A 2 Coupling hub B 3 Insert @ Adapter
(B Hexagon socket head bolt ® Spring washer (7) Hexagon socket head bolt Spring washer
Unit : mm
Torque Guard Set torque range  |Max. rpm Torque Guard Coupling A B c D P P E F
Model No. N-m {kgf-m} r/min | Rough [ Max. Rough [ Max. ! ?
re bore bore bore
diameter | diameter | diameter | diameter
TGZ20-LC 2.4~8.3 10.24~0.85}
TGZ20-MC 4.1~16 10.42~1.6/ | 1800 8 20 12.7 35 146 83 188 | 27.2 | 27 73 — 96
TGZ20-HC 8.2~31 {0.84~3.2|
TGZ30-LC 59~21 {0.6~2.1}
TGZ30-MC 20~52 {2.0~5.3 1800 12 30 18.0 47 180 93.5| 226 | 32.5 | 429 82 — 118
TGZ30-HC 39~108{4.0~11}
TGZ40-LC 25~93 {2.6~9.5
TGZ40-MC 44~127 |4.5~13] 1800 17 40 19.1 58 213 | 111 26.1 329 | 54 100 34.9 152
TGZ40-HC 88~24519.0~25
TGZ50-LC 63~15716.4~16}
TGZ50-MC 127~304{13~31} 1800 22 50 19.1 63 242 | 127.5| 26.1 40.4 | 63.5 112 34.9 178
TGZ50-HC 245~451 |25~ 46|
I J Allowable
Torque Guard No. of pieces-No. of pieces-| K : xGD? e No. angular A||owab|? A"OV:/Gbl.e
G H . . Mass | Inertia moment of coupling| K | .7 parallel mis- | shaft direction
Model No. screw size X | screw size X x 10-kgf-m? m|sa||gnment li t | disol t
|ength |ength kg X ]O—zkg.mz used ( deg.) alignmen isplacement
TGZ20-LC
TGZ20-MC 64.3| — 3-M6x20 | 4-M5x22 | 4.34 0.44 1.76 LO99-H | 27 0.5 0.38 +0.5
TGZ20-HC
TGZ30-LC
TGZ30-MC 84.1| — | 6-M6x22 | 4-Mé6x22 | 7.77 1.22 4.86 L110-H | 40 0.5 0.38 +0.7
TGZ30-HC
TGZ40-LC
TGZ40-MC 114.3|101.6| 6-M6x25 | 6-M6x25 | 15.4 4.05 16.2 L190-H | 54 0.5 0.38 +1.0
TGZ40-HC
TGZ50-LC
TGZ50-MC 127 |107.9| 6-M8x25 | 6-M8x 25 | 23.2 8.63 34.5 L225-H | 60 0.5 0.38 +1.0
TGZ50-HC
%*¢Mass, inertia moment and GD2 are based on the bores' maximum diameters. Note: All products are MTO.
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Selection

As a safety device, the Torque Guard will be most effective if it is installed in the place nearest to where overload is

thought to most likely occur on the driven machine.

For most situations, avoid using the Torque Guard with human transportation or lifting devices. If you decide to use a

SAFCON

Torque Guard with these devices, take the necessary precautions to avoid serious injury or death from falling objects.

1. Setting trip torque

To=TixsF=-00000XP g |y, - I7AXP , o
T n n
Tr="Trip torque N-mikgf-m} T.=Load torque N-mikgf-m}

P =Transmittance power kW SF = Service factor

n=rpm r/min

(1)From the machine's strength and load, as well as other information, set
the trip torque at the point where it should not go any higher.

(2)When the limit value is not clear, calculate the rated torque by using the
rpm of the shaft where the Torque Guard is installed and rated output
power. Then, depending on the conditions of use, multiply by the service
factor in Table 1.

Table 1

Service factor Operating conditions
1.25  |In the case of normal start up/stop, intermittent operation
1.50 |In the case of a heavy shock load or forward-reverse driving

2. When rpm is relatively high
When rpm is relatively high (more than 500r/m), or when load inertia is
large, depending on the motor's start up torque, there is a chance the
Torque Guard will trip. In this case, determine the inertia ratio and calculate
the torque used in the Torque Guard during start up, then multiply it by the
service factor and make this the trip torque.

I n-
K Inertia ratio
I : Drive side inertia moment (kg-m?®)

Handling

1. Bore finishing

(1) Before finishing
The Torque Guard TGZ Series is shipped set at the minimum
point (minimum torque value). Once received, confirm that the rev-
olution indicator and angle indicator are set at zero.

(2) Disassembly
Loosen the setscrews, remove the adjusting nut and take out the
coil springs, ball cage, plate and balls. Next, take out the shaft snap
ring, and remove the bearing and driven flange. When disassem-
bling, take care not to lose the ball B at s ball cage. Make sure the
Torque Guard parts do not become dusty or dirty.

I+
Is

K-Ts+Tu

K= T+K

{K: GD} +GD?

GD: Tp=SF-Tt

{GD? : Drive side GD* (kgf-m*)}
Il : Load side inertia moment (kg-m?)
{GD : load side GD* (kgf-m?)}
I :Torque Guard inertia moment (kg-m?)
{GD? : Torque Guard GD? (kgf-m2)}
T. . Motor starting torque (N-m){kgf-m®}
T, :Torque in Torque Guard during start up (N-m){kgf-m}
T.  :Load torque (N-m){kgf-m}
To :Trip torque (N-m){kgf -m}
S.F. . Service factor
Note) Use the equivalent value to the shaft in which the Torque Guard is
installed for each inertia moment, GD® and torque value.
3. Precautions when deciding trip torque
Compared with load torque, if the torque used when starting up becomes
large, the setting trip torque value also becomes large, causing a problem from
the viewpoint of the overload protection device. (Compared with the load
torque, the trip torque is too large.) In this case install it as close to the load
side as possible.
4. Choosing the model nhumber
Choose a model where the calculated trip torque is within the minimum to
maximum setting range.
5. Verifying bore diameter
Verify that the shaft where the Torque Guard will be installed is in the
possible range (refer to the dimensions table) of the bore diameter of the
Torque Guard model you selected.
If the shaft diameter is larger than the possible bore range, select a model
one size larger that uses a weak spring.
6. Confirming rpom
Confirm that the Torque Guard rpm used is within the maximum rpm value
in this catalog.

(3) Chucking
Chuck the hub flange's outside diameter and center the hub por-
tion.

(4) Keyway
Keyway machining should be carried out directly below the setscrew
tap at the hub flange portion.

(5) Reassembly
After bore finishing is completed and you are reassembling the
Torque Guard, make sure to coat the pockets of the ball As and
ball Bs, and the V-groove with grease.

Centering - Chuck Set screw position
diagram A
Unit: mm
Model No. A
TGZ20 24.5
TGZ30 27.5
V groove No. of rotations TGZ40| 32.5
L L indicator TGZSO 37.0
Sprockets that can be used with the TGZ Series
S ket
162 Model No.|  RS25 RS35 RS41 RS40 RS50 RS60 RS80 RS100 RS120
size
30 24 20 16 13 3
WP i (51) (35) (28) (28) 23) (12)
35 30 24 8 16 4
IEPAEDL, A (62) (43) (33) (33) 27) 23)
45 35 30 24 % 16
TGZ40L, M, H (54) (41) (41) (34) (24) (23)
62 48 40 35 26 21 4
TGZ50L, M, H (48) (39) (33)

% The teeth number in parentheses are not standard A Type sprockets. Make sure to use a sprocket that has a one size larger number of teeth.

2 . Trip Torque setting
(1)Torque Guard TGZs are all shipped with torque set at the mini-
mum point (min. torque value). Confirm that the angle indicator

and the revolution indicator are set at zero. The revolution indica-
tor can be read at the end face of the adjusting nut. Refer to page
52 for more information.

Torque Guard
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¢ Torque Guard

(2)From the "Tightening Amount Torque Correlation Chart" (below), (3)After setting torque, screw the lock screw to the adjusting nut. Refer
find the adjusting nut tightening angle equivalent to the predeter- to page 52 for lock screw tightening torque and points of caution.
mined trip torque. Set at 60° toward the determined tightening (4)Do not turn the adjusting nut (bolt) more than the torque indica-
value, then install to the machine and conduct a trip test. Gradually tor's maximum value. Doing so will put it in a locked position, and
tighten and set at optimum trip torque. there will be no leeway for the disk spring to bend.

#*Each product's trip torque does not always correspond with the value listed in the "Tightening Amount - Torque Correlation Chart",
so use these values only as a rough guide.

TGZ 20(C) Nem TGZ 40(C) N-m
35 30
3.0 301 25 1
o) 250
! 2s Ao 5 W),
B &l 2 2001
x| 20 (C) 204 4 5 N
2 M ® © — 150
1y L ; i e —C
=l — q =
05— ——— 5 504
1 2 3 No. of rotations inodi_cator 0 ] 1 2 3 No. of rotations ind?cator
0 12072407 ¢ 1207 2407 ¢ 1207 240° Q" Angle indicator 0" 1207 240 01207 2407 O 120° 240° Q' Angle indicator
TGZ 30(C) o TGZ 50(C) -
15 50 © 500
s >
40 - 400
— \,\@ =l 3
El 10 100 £ pot We
i w 300 4
2 / 2 % _— l
[} [} ]
S M(C\ S| 20 ) 200 4
3 ° 50 gl s L
10 ]
— ) | e 100
0 1 2 3 No. of rotations ingicator 0 1 2 No. of rotations indlq:;tor
0 12072400 01200 2400 0" 1207 240° 0" Angle indicator 01200 240 O 1200 2407 @ Angle indicator
3. Resetting Axial load Amount of B
Model No. N Ikaf displacement
Match up one hole of the driven flange with the hub side's setscrew tkgff A mm mm
position. (This position is the pocket and ball's correct phase.) Next, TGZ20-L 4915}
apply axial load to the plate to reset (refer to the right chart). To
determine whether the Torque Guard has completely reset, verify it TGZ20-M 8819 4.1 13.5
using the measurements of the diagram below (displacement A). TGZ20-H 176118
o disol TGZ30-L 98110}
ate displacement
TGZ30-M 235124} 4.7 14.5
TGZ30-H 470148}
TGZ40-L 157116}
Set screw - - TGZ40-M 421143} 5.9 20.0
TGZ40-H 833185}
= TGZ50-L 451 {46}
Driven flange L b TGZ50-M 902192 7.0 18.2
== 1
Hole A TGZ50-H 13821141}
B
Maintenance
L”XS;‘%BI;'O” Use the end-plate to keep the Torqus Grease the ball and ball cage either once per year
Guard from coming off the shaft. or every thousand trips.
1Y Grease
: A= Exxon Mobil Showa Shell | Japan-Energy |  lldemitsu
_ 9] . Daphny
H Mobilux EP2 | Listun EP2 ?Fl’vgnla o | Rizonics EP 2 | Eponex
S H rease Grease EP 2
m 7 = —
Nippon Ol Corporation | Kygnus Cosmo Oil
Je== ;
Epinoc Grease | Kygnus Dosmo Ep
End plate AP(N)2 EP Grease 2 | /0000
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Overload detection
TG sensor installation

® The detecting distance of a TG Sensor is 1.omm. Set the Torque Guard in a non-trip condition with the dimensions (s, t) in

the chart below.

® Install the TG Sensor with the Torque Guard at the tripped position. Then, while rotating the Torque Guard by hand,
verify that the TG Sensor is functioning (LED at the side is lighting) and there is no interference with the plate. Finally,

reset the Torque Guard.

SAFCON
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Installation diagram TGZ Series
el
B
‘I | i Unit: mm
:. :'_ Ll measurement] Am?unl of
[ e T S t plate
"'! ] II i mc.)de movement
L3 §BE TGZ20 | 40 | 42~56| 41
TGZ30 | 50 | 4.8~6.2 4.7
X TGZ40 |66.5| 6~7.4 5.9
TGZ50 | 79 |7.1~85 7.0

Installation diagram TGZ Series

i

1

J

Unit: mm

measurement| Amount of

msde S f mgl::enf
TGZ20 | 9.5 1.2 4.1
TGZ30 |102| 1.2 47
TGZ40 15 1.2 5.9
TGZ50 |122| 1.2 7.0

Special Specifications

TGXZ Series

Non-backlash and complete release type. With its high-speed specifications (up to 3000r/min),
it is ideal for when instant stop isn't possible. Please contact TEM for more information.

BTGXZ Series only

BCoupling type

TGZ Large Series

For the application of setting torque 451N - m {46kgf - m} and above, please contact TEM for more information.

BTGXZ Series only

B Coupling type
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Torque Limiter

Traditional friction type Torque Limiter

Economlca"y pnced and easy to use Once attached to the shaft, torque transmission is

conveyed through roller chains, belts and gears.

Easy torque adjustment Torque Limiter with sprocket

The torque of finished bore Torque Limiters with

Slip torque setting and adjusting can be done by simply machined sprockets is factory pre-set.

tightening the adjusting nut or bolts. The friction of the

friction facings and the center member transmits torque, Torgue Limiter coupling
so overload is guaranteed to cause the Torque Limiter to . o ) .
slip, thus protecting the machine. A combined Torque Limiter and roller chain coupling.

Autom atic reset Torque Limiter with sprocket

If overload occurs the Torque Limiter will slip. If overload
is removed it will automatically reset and begin to rotate.
Because there are no parts to replace like a shear pin,
the Torque Limiter requires little labor to keep it operating.

Can be fixed to each type of drive

Sprockets, gears, pulleys, etc. can be fixed to the center
member.

A wide variety of Torque Limiters are available TL250

From small capacity to large, all standard models can be T1200~TL700

used in all transmission conditions. Torque Limiter (rough bore)

Finished bores for quick delivery

Finished bore products can be made for quick delivery.
(Refer to pages 61, 63)

TL10

TL200~TL20

Torque Limiter coupling (rough bore)

TL500-C

TL200-C~TL20-C
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Construction and operating principles

4 Hub Friction facing Friction facing  Plate Lock washer
AU

g \

Y

Bush | Disk spring Adjustable nut

- During normal operation, the disk spring inserted between the center member and friction facings applies pressure to the

center member. Below the set torque, the frictional force transmits rotation.
- If the operational torque exceeds the set torque due to overload, the center member will slip between the friction facings.

When overload is stopped, it automatically resets.

Model No.

1.Torque Limiter

TL350—1—-B6.5—20)

Size -[ Keyway type
(J: New JIS normal type, E: Old JIS 2nd grade,No symbol: special keyway)

No. of disk springs
1---1pc Shaft diameter
2---2pcs (No symbol if shaft bore is not finished)

1L---weak spring Bush lengthNo symbol if there is no bush)

2.Torque Limiter coupling

TL350—2C—T20J XC40J—9.0
S —

Size Set torque
) . (Unit: kef.m, No symbol if there is no torque setting)
No. of disk springs
1--1pc Keyway type
(J: New JIS normal type, E: Old JIS 2nd grade, No symbol: special keyway)

2---2pcs
1L---weak spring

Coupling side bore diameter
(No symbol if there is no finished bore)

Torque Limiter side bore diameter K
(No symbol if there is no finished bore) eyway type .
(J: New JIS normal type, E: Old JIS 2nd grade , No symbol: special keyway)

When using the Torque Limiter

Before installing a Torque Limiter rough bore product to the shaft, it is necessary to finish the bore, keyway and center

member as well as torque setting.

- Refer to page 66 for more information on Torque Limiter selection and center member selection/machining.
- Before assembling the Torque Limiter, remove any oil, rust or dust from the hub, friction facings, plate or center member

(gear, pulley, etc.).
- Refer to page 64 for more information on setting torque.
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& Torque Limiter

Transmissible capacity/dimensions

TL200 TL250 - TL350
DR @ @ (5 (® (6 @@@i@@
\ |
o VAT
N | N~
;‘ 5S|(§
T__1¢9° AP A | a (DHub
| e (Friction facing
- (3)Bush
I @Plate
LS | (®Disk sprin
T 2]s pring
t = T .
L L 7|_7' B (®Adjustable nut

(DHexagon socket head set screw
+ TL200-1L, TL250-1L and TL350-1L have a spacer between the disk spring and lock washer. ~ ®Lock washer

Unit : mm

Dimensions
Mass

Model No Set torque range  |Max.rpm Rough bore| Mox. bore| Bush | Bush outer | Center member

) ) e . . bore diamete s Adjustable nut | Set screw
N-m fkgf-m} [(r/min)| dimeter | diometer | length | diameter ore diamefer | D | Dy | L | & | T |t | > | A|C dlarLeterXplich el kg

TL200-IL 1.0~20 0.1~0.2 38
TL200-1 29~98 {0.3~1.0} 7 | 14 6:0 30 5% 30 "5 502429 |65(26|25| 7 |— 38| M24x10 | — | 0.2
TL200-2 6.9~20 0.7~2.0}

TL250-IL 29~69 0.3~0.7}

TL250-1 69~27 07~28/1,800| 10 | 22 :'2 41 2998 4179 | 65(35(48|16|4.5(32] 9 | 4 |50| M35%x1.5 | M5 | 0.6
TL250-2 14~54 {1.4~5.5) '
TL350-IL 9.8~20 {1.0~20 4.5
TL350-1 20~74 20~7.4| 17 | 25 | 6.5 | 4923% 497°9% 189 (42(62|19(4.5(32| 16 | 6 |63 | MA2x1.5 | M6 | 1.2
TL350-2 | 34~149{35~15.2 9.5

Note: 1. The products in bold are stock items. The rest are MTO.
2. The hexagon socket head set screw is included.
3. On TL200, setting to the shaft by hexagon socket head set screw is not possible.
Use a snap ring for the shaft or end plate.

TL500, TL700

POERREHOE

(DHub  @Friction facing 3Bush @Plate (®Disk spring ®Pilot plate (?)Adjustable nut ®Adjustable bolt (@Hexagon socket headcap set screw

Unit : mm
Set torque range  [Max.rpm| Rough bore| Max. bore| Bush Bush Cenfer member Bimensions Mass
Model No. N-m fkgf-m} | (r/min)| diometer | diometer |length YT borediometer| D [ D | L | 2 | T+ .S | A Adi'-'smble nut Adiusk:b|e b.°|' Set screw ke
diameter i Max diamefer X pitch | diometer X pitch | diameter
TL500-1L 20~ 491 2.0~ 50 65
TL500-1 47~210{ 48~21.4 20 42 |74 0% | 7473127657622 6 |3.2] 16| 7 | M65x1.5 M8 x 1 M 8 | 3.5
9.5
TL500-2 88~420{ 9.0~429)
1,800
TL700-1L 49~118] 5.0~12 | °
5
TL700-1 116~569(11.8~58.1| 30 64 105299%2|105°8%°11781 95 | 98 | 24| 8 3.2 29 | 8 | MP5x 1.5 | MIOx1.25| MI0O | 8.4
12.5
TL700-2 223~1080 22.8~111f

Note: 1. The products in bold are stock items. The rest are MTO.
2. The hexagon socket head set screw is included.
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H
H
H
1

911

(MDHub  @Friction facing (3Bush @Plate (A)

TL10

TL14, TL20

(®Pilot plate  @Adjustable bolt (0Snap ring for shaft (DSpirolox ®@Spring pin

R s
\ \\ ) it

(®Plate (B) ®Disk spring (7)Spring retainer

Unit : mm
Model N Set torque range | Max.rpm|Rough bore| Max. bore| Bush | Bush outer | Center member izt : Mass
odet INo. N-mikgf-m} | (r/min)| diometer | diameter | length | diameter | borediometer | D | Dy | L | 2 | To | T2 | + mjx. C d’?zldrrl:"esi';b)l(ep?iuc'h kg
TLI0-16 392~1247| 40~130] 12.5
10— 24 1500 0190 1,000 | 30 72 | 155| 13573%: 13578 1254|100|115| 23 [8.5| — |4.0| 24 | 19| MI8x1.5 21
- ~ ~ 19.5
TL14-10 882~2666| 90~272 15.5
T4—15 gT—— 40 100 | 19.5| 183739 18375 |356|145|150| 31 | 13| 13 |4.0| 29 | 27 | M26x1.5 52
- ~ ~ 23.5
500
TL20— 6 | 2450~4900/250~500) 15.5
12012 YR 50 130 | 19.5 | 226239 2263 |508(185|175| 36 | 15| 18 | 4.0| 31 36 | M32x1.5 117
- 4806~93101470~ 23.5

Note : 1. All products are MTO.
2. If the model larger than TL20-12 is required, contact Tsubaki Emerson.
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Finished bore Torque Limiter with sprockets

BFinished bore Torque Limiter and finished sprockets are avail-
able for quick delivery. If sold as a combination, torque is pre-
set before shipment.

BWith sprocket
Sprocket comes standard with TL200 to TL700.

BBores and keyways are already finished
Bore finishing is standard for Torque Limiter TL200C to 700C.

BEasy torque setting

Because the adjustable nut or adjustable bolt is set at the predeter-
mined 120°, it is easy for the customer to set torque.

(Subject models for torque pre-setting)

Sprocket and bore finishing dimension table

[?r;%:: Finished bore Sprockets Mass
Model No, diameter(mm] Type F(mm) Bus(hmlririg'h No. of teeth No. of teeth (kg)
RS35 | 43.0,, | 3.8 | 20,21,22,23,24,2526,27,28,30 - 0.3
TL200 | 11,12,14, 10 ‘
RS40 | 7 9. | 6.0 [16,17,18,19,20,21,22,23,24,25,26 - 0.33
12,1415, RS40 7 0. 6.5 22,23,24,25,26,27,28,30 21,32 0.85
TL250 | 16,18,19, 17 5
20,22 RS50 | 7 9., | 6.5 |18,19,20,21,22,23,24,25,26,27,28 17 0.92
RS40 | 7 0. | 65 | 2627,2830,3234,3536,38 40,42,45 1.55
18,19,20, _ o
350 | o RS0 | 7 0., | 65 | 22,23,24,2526,27,28,30,32 21,34,35,36 1.68
RS60 | 10 9, | 95 - 18,19,20,21,22,23,24,25,26,27,28,30 | 1.91
22,24,25, RS50 | 7 0., | 65 | 30,32,34,3536,38,40,42,45 48,50 43
28,30,32, 0
LS00 | 5'Seuo | 293336 | RSSO | 10 i, | 95 | 252627,28,30,32,3435.36,38 40 47
42 RS8O0 | 13 0, | 9.5 - 19,20,21,22,23,24,25,26,27,28,30 | 5.2
354042 | 323336, | RS60 | 10 8. | 9.5 | 3536,38,40,42,45,48,50,54 - 10.7
TW700 | 4550,55, | Soeoey’ | RSB0 | 13 Q. | 125 | 26,27,28,30,32,343536,38 - 1.2
60,63,64 57 RS100 | 165 5, | 125 - 21,22,23,24,25,26,27,28,30 12.2
Delivery %1 %1 1 %2 -

Delivery %1 = Ex.-Japan 4weeks by sca
%2 = Ex.-Japan 6weeks by sca
1. Delivery dates are listed in each column. If ordering the finished bore and with sprocket combination, the longer time of delivery applies.
2. If a finished bore is a size other than that listed in the chart above or hardened teeth are needed, it may be possible to provide this. Contact TEM for a consultation.
3. The thickness of sprocket F is different from the thickness of the standard sprocket.
4. For Torque Limiter dimensions, refer to pages 59 and 60.
5. The mass of the above is based on rough bore and minimum number of sprocket teeth.
6. On TL200, setting to the shaft by hexagon socket head set screw is not possible. Use a snap ring for the shaft or end plate.

Model No. E Torque setting
- Torque setting is done at 120° on the "Tightening
TL250 2 040 22 20.' 5 o Amount - Torque Correlation Graph" When using the
- - - - L]

Torque Limiter, set the torque based on 120° with the

T ‘ adjusting nuts or bolts.

Size  No. of disk springs | No. of sprocket teeth

B Bore and keyway specifications
- The bore tolerance is H7.
- The keyway is New JIS (JIS B 1301-1996) "normal type"
+ Set screws are included.

Sprocket Model No.(RS40) Bore diameter
New JIS key normal type

Set torque(Unit: kgf.m, no number if no torque setting)

BChamfer and finish

Bore diameter Chamfer dimensions
25mm and less 0.5 e
50 mm and less cl o o /,—‘\
51mm and above Cl1.5 g @

Keyway portion enlargement
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SAFCON

Torque Limiter coupling

The Torque Limiter coupling is a TL200-C TL250-C, TL350-C TL500-C, TL700-C
flexible coupling that uses a L L -
Torque Limiter and special type - | —
sprocket, and is connected by 2 o | ‘ ||
rows of roller chains. - [
Centering the shaft coupling is N |
easy and handling is simple. The . | J ‘
L. a o a (=] ‘ T Ab N | A e
Torque limiter acts as an auto- a NN
matic safety device, protecting ‘ \
] - R
machinery from damage due to :
|
overload. | -
2 '
TL10-C TL14-C TL20-C
— ,
o A

« Torque Limiter unit of TL200-1LC, TL250-1LC and TL350-1LC have a spacer between the disk spring and lock washer.

Unit : mm
s M Rough bore diameter | Max. shaft diameter Dimensions M
Model No. et torque range ax. rpm Couol T Couol T Sprocket ass
N-m {kgf-m (r/min) | “OURINg | forque | Loupling | forque D |[Di| L | & | 2| S ke

side Limiter side | side | Limiter side

TL200-1LC 1.0~20 {0.1~02
TL200-1C | 29~98 [0.3~1.0/ 1200 8 7 31 14 RS 40-16T 76| 50| 55| 24| 29| 7.5 1.0
TL200-2C | 69~20  [0.7~2.0|
TL250-1LC 29~69  10.3~0.7|
TL250-1C | 69~27  [0.7~2.8 1000 13 10 38 22 RS 40-22T | 102 | 56 | 76| 25| 48| 7.4 1.9
TL250-2C 14~54  1.4~55
TL350-1LC 9.8~20  {1.0~20|
TL350-1C 20~74  20~7.4| 800 13 17 45 25 RS 50-24T7 | 137 | 72 |103| 37| 62| 9.7 4.2
TL350-2C 34~149  3.5~15.2
TL500-1LC 20~49  {20~50
TL500-1C 47~210  14.8~21.4 500 18 20 65 42 RS 60-28T | 188 |105|120| 40| 76 |11.6| 10
TL500-2C 88~420 {9.0~42.9|
TL700-1LC 49~118  15.0~12
TL700-1C | 116~569 {11.8~58.1| 400 23 30 90 64 RS 80-28T | 251|150 | 168 | 66| 98153 26
TL700-2C | 223~1080 {22.8~111]
TL10-16C 392~1274  140~130|

300 33 30 95 72 RS140-22T | 355|137 | 1892 | 71 |115|26.2| 66
TL10-24C 588~1860  160~190}
TL14-1 2~2 90~272
oc 8822666 10 ’ 200 38 40 118 100 RS160-26T | 470 | 167 | 235| 80 | 150 [30.1| 140
TL14-15C 1960~3920 {200~400|
TL20-6C 2450~4900 {250~ 500
140 43 50 150 130 RS160-36T | 631 | 237 | 300 | 120 | 175 |30.1| 285

TL20-12C 4606~9310 {470~950}

1. The products in bold are all stock items. The rest are MTO.

2. f you intend to use the Torque Limiter at max. rpm, apply a lubricant like molybdenum disulfide to the chain and sprocket teeth. If you intend to use the Torque Limiter at an rpm above the
maximum listed above, consult with TEM for more information.

3.If the model larger than TL20-12 is required, contact Tsubaki Emerson.
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Torque Limiter coupling with finished bore

Finished bore products are available for quick
delivery.

HMBores and keyways are already finished
Bore finishing is standard for Torque Limiter couplings TL200C to 700C.

BFinished Bore Dimension Chart Unit : mm
Finished bore dimensions
Torque Limiter Coupling Model No.
Torque Limiter side Coupling side

TL200-1LC
TL200-1C 10,11,12,14 10,11,12,14,15,16,17,18,19,20,22,24,25,28,29,30
TL200-2C
TL250-1LC

15,16,17,18,19,20,22,24,25,28,29,30,32,33,35,
TL250-1C 12,14,15,16,17,18,19,20,22

36,38

TL250-2C
TL350-1LC

15,16,17,18,19,20,22,24,25,28,29,30,32,33,35,
TL350-1C 18,19,20,22,24,25

36,38,40,42,43,45

TL350-2C
TL500-1LC

20,22,24,25,28,29,30,32,33,35,36,38,40,42,43,
TL500-1C 22,24,25,28,29,30,32,33,35,36,38,40,42

45,46,48,50,52,55,56,57,60,63,65
TL500-2C
TL700-1LC
117001 32,33,35,36,38,40,42,43,45,46,48,50,52,55,56, 25,28,29,30,32,33,35,36,38,40,42,43,45,46,48,
57,60,63,64 50,52,55,56,57,60,63,65,70,71,75,80,85,90
TL700-2C
Date of delivery Ex.-Japan 4 weeks by sea

1.For finished bore and hardened teeth specifications outside those written in the above chart, please conact TEM for more information.

Model No. BMBore diameter and keyway specifications
- Bore diameter tolerance is H7.
- The keyway is New JIS (JIS B 1301-1996) "Normal

TL250 - 2C - T18)xC30J - 5.0 the

Size  No. of disk springs - Setscrews are included.

Torque Limiter side bore diameter
Keyway type: (J: new JIS normal type)
Coupling side bore diameter
Keyway type: (J: new JIS normal type)
Set torgue (unit: kegf.m, no number is displayed when torgue is not set)

BChamfer and finish

Bore diameter Chamfer dimensions

25mm and less C0.5

50 mm and less C1 ﬁ ? i /,E—g‘\
51mm and above Cl1.5 \J-/ ¢ o
|
| T Keyway portion enlargement




Selection

If using the Torque Limiter with human transporta-
tion or lifting devices, take the necessary precau-
tions with equipment to avoid serious injury or death
from falling objects.
From the machine's strength and load, as well as
other information, set the trip torque at the point
where it should not go any higher. This torque is the
Torque Limiter slip torque.
When the limit value is not clear, calculate the rated
torque by using the rpm of the shaft where the Torque
Limiter is installed and rated output power of the motor.
Then, multiply by 1.5 to 2.0. This is the Torque Limiter
slip torque.
251ip torque should be lower than rated torque.

Using the dimension table, verify that the maximum

allowable bore diameter of the Torque Limiter is
larger than the installation shaft diameter. If the installa-
tion shaft diameter is bigger, use a Torque Limiter one
size larger.
4Depending on the thickness of the center member

which is clamped, use an appropriate length of bush-
ing. For the bush length (thickness), choose the longest
thickness bush, which is shorter than the thickness of the
center member (sprocket, etc.).

SAFCON

Torque setting

Torque Limiter slip torque is set by tightening the
adjusting nuts or bolts.
'I After installing the Torque Limiter to the equipment,
tighten the adjusting nuts or bolts gradually from a
loose position to find the optimal position.
In addition, by using the "Tightening Amount - Torque
Correlation Charts" below, the tightening amount of the
adjusting nut and bolts for slip torque can be found.
However, due to the condition of the friction surface and
other factors, the torque for the fixed tightening amount
changes.
Using the graph as a rough guide, try test operating the
Torque Limiter with the tightening amount slightly loose,
then tighten gradually to find the optimal position. This is
the most practical method.
When slip torque stability is especially important, hand
tighten the adjusting nut or bolts as much as possible,
and then slip approximately 500 times for running-in at a
wrench-tightened 60° more. If the rotation speed is fast,
split several times and subject it to 500 slips.

=

use a finished bore.

With the center member, the torque can be set to

the specified amount. In this case, it iS necessary to

Tlghtenlng Amount TL200, TL250, TL350

and Torque at A (
Correlation Chart
Zero (0) point is the condition _ 150 TL350-2
at which the adjustable nut €' e
or adjustable bolts are tight- E >
ened by hand, and the disk 'G‘J' °
spring is fixed. 2101 oo+
§ 2 TL350-1
a |8
7} 5 D o 604
TL250-1
— T rioo- 2
s ﬁ/itzolo-l
ol

60 120 180 240 300 360
Adjustable nut tightening rotation angle (deg.)

TL200 - IL, TL250-IL, TL350-IL

2.0 20 — ]

1 LT TL350-IL
1.5 15
E
% |E /
X b=
80t 3 10— —T
<) g
2 2
I TL250-IL
BostP 51— -

| TLZDO-IL‘
o 0

0 60 120 180 240 300 360
Adjustable nut tightening rotation angle (deg.)

Slip torque {kgf-m}

Adjustable bolt tightening rotation angle (deg.)

Slip torque {kgf-m}

Adjustable bolt tightening rotation angle (deg.)

=
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0
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<) |1 5 S a000 14-15
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2 400 - o o
2 i — 2 o
o /% ’ | 7] ] TL14-10
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i =T | | 2, ‘
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140 l
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0 |
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Center member selection and manufacture

Sprockets, gears, V pulleys, etc. can be used as a center member with the Torque Limiter. If the customer
intends to select or manufacture the center members by themselves, take the following precautionary steps:

For the Torque Limiter's outer diameter, the mini-

mum diameter of the center member is restricted.
When using a sprocket with a chain drive, refer to page
66 for minimum number of teeth.

Finish the friction face sides of the center member
(both sides) in 3s - 6s.

64

For the bore diameter of the center member,

machine it within the center member bore diameter
tolerance from the dimension table in 3s - 6s.

The width in which the center member is clamped
4should be within the S dimension in the dimension
table.




& Torque Limiter

Torque Limiter's operation detection

When overload occurs, the Torque Limiter slips and protects the machine, but if the driving source is not
stopped, the Torque Limiter will continue to slip. If it continues to slip, the friction facing will be abnormally
worn and become unusually hot, making it necessary to stop the drive source immediately.

The following are examples that detect Torque Limiter slips and stop the drive by using a proximate switch
and digital tachometer.

HInstallation examples

Typel When the driven side experiences overload and the Type 3 When the Torque Limiter is used with a coupling
Torque Limiter's center member stops. type and the center member side stops when over-
Proximate switch load occurs.

|

y ; Proximate switch

,_,/_IV i i i " .
. Driven side shaft Motor side ? _ 1 ; Driven side
1

Motor side shaft

Torque Limiter unit

Type2 When the driven side experiences overload, the Torque Torque Limiter unit
Limiter unit stops. .

Special cams

Proximate switch.

Type 4 When the Torque Limiter is used with a coupling
type, and the main unit side stops when overload
occurs.

For the installation of Type 4, it is quite difficult to install the

special cams, so as much as possible avoid using this type.

When using the Torque Limiter with the coupling type, use

L Motor side shaft

Torque Limiter unit \ Driven side shaft

Type 3.
Slip can be detected within approximately 1 to 10 seconds .Reference Electrical Schematic Diagram
based on the rotational detection speed if the number of s
special cams selected is shown in the chart. PB1
1 R PB2
. . . —oO o—o_o—cb—o_l_o—@—«
Number of special cams and rotational detection speed MC
Number of  [Rotafioncl defection speed range| Number of ~ [Rofafional defecfion speed range
Special cams r/min Special cams r/min ‘
1 6~60 6 1.0 ~10 R
0O O BZ >
2 3~30 7 0.85~8.5
3 2~20 8 075~7.5 Z"j ?
NO RST
4 1.5~15 9 0.67~6.7 e——— O o—q»—o_l_o—®—<b
5 1.2~12 10 0.6 ~6.0 R
&0 o—
Note: In the case of 6 r/min and slower, the range is that of 6~60r/min divided by the MC
number of special cams. Digital
&———————0O O 9
R tachometer
W Special cam dimensions and installation | -
The special cam is fixed by a screw on the driven side. —
Proximity
Use a screw lock to lock the screw. switch
.SDECIE| cam for reference PB1 : Motor start button Digital tachometer:
PB2 : Motor stop button OMRON H7CX-R11
M4 RST : BZ, L reset button
ﬁl MC : Electromagnetic contactor for motor Proximity switch:
8 I R Auxiliary relay OMRON TL-N5ME2
NO : Digital tachometer output a
4 contact Note)
20 4.8 BZ : Buzzer We recommend OMRON digital
L :Lamp tachometers and proximate switches
B Type for the above. For more information,
refer to the OMRON catalog.
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B Sprockets for the center member

SAFCON

When using the sprocket as a center member, refer to the notes below. In the below chart, the sprocket is used as a center

member for the chain drive.

(1)Minimum number of teeth in which the chain does not interfere with the special cam (same as the reference drawing of

the previous page) when using installation types 1 and 2 of the previous page.

(2)Minimum number of teeth in which the chain does not interfere with the friction facings of the Torque Limiter.
(3)Bush length

(4)Sprocket bore diameter (center member bore diameter)

Torque Limiter only and in the case the special cams shown in the previous page are used in type 2.

Sprocket bore Min. No. of sprocket teeth
Torque Limiter diameter RS35 RS40 RS50 RS60 RS80 RS100 RS120 RS140 RS160
Model No. (ﬁznte;.member Min.No.| Bush [Min.No.| Bush [Min.No.| Bush [Min.No.| Bush [Min.No.| Bush [Min.No.| Bush [Min.No.| Bush [Min.No.| Bush [Min.No.| Bush
re diameter) of teeth|length | of teeth |length| of teeth | length | of teeth | length | of teeth |length| of teeth | length | of teeth | length | of feeth |length| of teeth |length
TL200 30+3%3 A20] 3.8 16 6
TL250 414805 20 | 6.5 17 | 6.5
TL350 49305 26 | 4.5 | 21 6.5 18 | 9.5 15 | 9.5
TL500 747305 g?)‘)? 65| 25 | 9.5 19 | 9.5
TL700 1057905 gg? 95| 26 | 95| 21 |125] 18 125
TL10 135897 gg‘; 12.5| 24 | 1554221195
A39 A33
+0.07
TL14 18373 (40) 15.5 (35) 15.5| 229 19.5| A26|23.5
TL20 226+3%7 A54115.5 ég? 15.5| 240 |19.5| A35|23.5
Note : Those marked with "A" are not standard A type sprockets. When using a standard stock sprocket, use the number of teeth in ().
In the case the special cams shown in the previous page are used in type 1.
Sprocket bore Min. No. of sprocket teeth
Torque Limiter diameter RS35 RS40 RS50 RS60 RS80 RS100 RS120 RS140 RS160
Model No. (ﬁznte;.member Min.No.| Bush [Min.No.| Bush [Min.No.| Bush [Min.No.| Bush [Min.No.| Bush [Min.No.| Bush [Min.No.| Bush [Min.No.| Bush [Min.No.| Bush
re diameter) of teeth | length | of teeth |length| of teeth | length | of teeth | length | of teeth |length| of teeth | length | of teeth | length | of feeth |length| of teeth |length
TL200 30+§03 A25( 3.8 19 | 6.0
TL250 414805 24 | 6.5 | 20 | 6.5
TL350 49305 30 | 45 | 24 | 65| 2] 9.5 17 | 9.5
AN
TL500 7473095 32 | 6.5 (3(2)? 9.5 | 21 9.5
28 A23
+0.05
TL700 10573 36 | 9.5 (30) 9.5 (24) 12.5| 20 | 125
TL10 135897 (Aga:;; 12.5| 26 | 155423195
TL14 18373%7 ﬁé; 15.5| 35 |155|A30|19.5|427|23.5
2N56 Yaviv4
+0.07 /\. /\
TL20 22673 (60) 15.5 (60) 15.5 41[19.5 36| 23.5

Note : Those marked with "A" are not standard A type sprockets. When using a standard stock sprocket, use the number of teeth in ().
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Features

The Axial Guard is a new type of
mechanical type overload protection
device for mechanisms where the load
acts linearly, such as pushers or cranks.

Highly accurate trip load

Even with repeated loads, the fluctuating trip load
variation is always within +15%.

Non-backlash

High rigidity means no backlash for overweight axial
loads.

Easy load adjustment

By simply turning the adjustable screw, load can be

adjusted. In the tensile or compression direction, the
Axial Guard trips at almost the same load. Model No
|

Release type

When overload occurs, the Axial Guard immediately TGAII 5 o

trips and the connection between the drive side and Series name j [Maximum setting load (kgf) :
load side is shut off. The drive side's thrust does not 65.150.250.350 (4 sizes)
transmit.

The resetting requires a small load, making it easy to

reset.

Easy installation

The end faces of the case and slide shaft have tap
holes for easy built-in design.

Standard stock

All Axial Guards are in stock.
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Hexagon socket
head set screw

\ Adjustable screw

% Plate
\ Steel balls No. of rotations indicator

2
@
»
<<
(&)
-

Case

Side plate
Slide shaft "
|
L Angle indicator
(' During operation (connected) ) (' During overload (tripped) )
Steel balls Case Slide shaft
Groove
Because the metal ball is held in its groove, thrust When the load exceeds the pre-set value, the
from the case (or slide shaft) is transmitted to the metal ball pops out of its groove; the connection
load side. between the slide shaft and the case disengages,
and moves in a free state.
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Applications

Pusher

Cam (drive side)  Axial Guard

. .
L i_|'_"= ".‘H}..

E‘ hf_-_

Pushing flﬂge_ ;

Work piece

The cam pushes the work piece.
When overload occurs due to the over-weighted work piece or jam-
ming, the Axial Guard trips and protects the machine.

Crank mechanism

Tie-rod of the shaft-mounted reducer

F Axial Guard

at =ia' 1Y
s R ——
Torque_arnj_

It is installed at the torque arm rotation-prevention portion of the
shaft-mounted reducer.

When overload occurs and the moment is higher than the preset
value, the Axial Guard trips.

The machining center's gripper

Cam Clutch Feed portion
- Work piece
Ul ————
5. o W "‘
‘pﬁ . l " Eccentric circular plate
Axial Guard !

S " . .
5 A (drive side)

The combination of the crank and Cam Clutch motion sends the wire
rod. When a foreign object gets caught up in the machine or the wire
rod is deformed, overload occurs and the Axial Guard trips, thus pro-
tecting the feed portion.

69

I The up-down motion by the cam

| Axial Guard
: Gripper arm
gl.‘_z_‘:-—'
{':‘H- _5‘? L - 5 P
"‘\.\_‘___ s L

When a tool is being changed, the gripper portion is driven in the axial
direction by the cam mechanism. When a tool gets caught up or the
gripper hits the obstacle, the Axial Guard trips, thus protecting the
cam and gripper from damage.




SAFCON

Transmissible capacity/dimensions

¥ This tap hole is plugged by plug bolt before shipment.
Q Remove the plug when installing the sensor.
No. of rotations indicator
1-M h5 % N
2-drill hole depth T G 8 1ap, depth 5 -
(180°symmetry) \‘ \ 2-U tap depth V
T (both sides)
G VIR |
<|m|oO 3
AN RS % B - 7 o
¥ | J Angle indicator —
6-X tap, depth Y K L M This diagram displays the min. :?: §
- load (O point). = g
>
_ N < [~
Model No.
(MSlide shaft GPlate
(@Case (®Disk spring TG& SSL
(3®Side plate (7Hexagon socket head set screw (TGABS is M3X5, Max. set load(kgf): 65, 150, 250, 350 (4 types)
@Ball (®Adjustable screw TGA 150-350 is M4X8 Series name
Unit : mm
Trip load set range C E Mass
Model No. N kel AlB | 2D || F|G|H[IT|J|K[L|MIN|PISIT|U|V| XY ke
TGAb65 147~ 6371 15~65 1|33 |23 |14 10| 7 |225/5 2 |40 | 5 5 (42115816 | 5 |75/Mé| 7 |[M3| 6 |0.2

TGA150 588~14701 60~150} | 38 | 28 | 18 | 14 | 10| 24 | 6 2 |43 |7 | 8 |45(19|72|21| 7 | 8 M8/ 10 M4| 8 |04

TGA250 735~24501 75~250/ | 45 | 34 |24 |18 |14 |28 |75| 3 |50 | 10| 15|53 |22|90|24| 8 | 9 |MI2| 14 |M5|10|0.7

TGA350 980~3430{100~350} | 56 | 44 | 28 | 22 |16 | 34 |9 3 |63 |10|20 |66 |24|110|/ 30| 10| 12 [M14| 15 | M6 |10 |1.2

Load Curve (Tightening Amount-Load Correlation Diagram)

70T 700 150 1500
v
60 600 ,/ 1251 1250 — 250 2500 —
—_ = . | —
% 50 500 k7 / =
¥ z 2 1001 Z 1000 22001 Z 2000
E4 P - E4
40+ © 400 ° o
el @ o
g 8 = 8 7513 70 g 1501 & 1500 -
— 301+ o 300 a = a a
=3 = = = i3 =
F o = 200 = 501 s00 = 1001 = 1000 |
/
10 100 5t 250 50 500
0 0 0 0 0 0
0 120 240 0 120 240 0 120 240 o 60 120 180 240 300 360 0 60 120 180 240 300 0 60 120
Adjustable screw angle indicator value (deg.) Adjustable screw angle indicator value (deg.) Adjustable screw angle indicator value (deg.)
L 1 1 1 L J
0 1 2 0 X . . 1 L 1
No. of rotations indicator value No. of rotations indicator value 0 o !
No. of rotations indicator value
350 3500
-
/
3001 3000
__ 250 2500
i z
2001 _ 2000
Rel o
® @
S 150+ 21500
o a
= 1001 F 1000
50 500
0 0

0 120240 0 120240 0 120240 0 120240 O
Adjustable screw angle indicator value (deg.)

| | |
1 2 3
No. of rotations indicator value

TGA350
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Guide to calculating load

In order for the Axial Guard to be most effective as a safety protection device, install it on the driven side in

the area where overload is most likely to occur.

Determining trip load

From the machine's strength and load, as well as other information, set the trip load at the point where it should not go any higher.
When the limit value is not clear, it is decided by the load calculation (refer to the example below). As the low load on the equip-

ment gradually increases, determine the appropriate set load.

Stopper
—
1 %
5
Cam Clutch
o
W f Work piece
- I
buk, " w
LM . Eccentric circular plate
Axial Guard ] (driveside)

This is an example of the combination of the crank and Cam
Clutch motion sending the wire rod intermittently.
The following is a checklist of items for calculating load:

@The generated load due to the acceleration velocity of the

drive side's crank motion.

@The impact load when hitting the work piece

@The load when machining the work piece

@Friction between each part
In addition, after checking the strength of each part, carry out a
working load estimation for the Axial Guard.

Pushing flange
e

5|. Work piece ' Axial Guard / Cam
(drive side)

This is an example of pusher actuation by the cam mechanism.
@ The generated load is due to drive side cam acceleration velocity
@The impact load when hitting the work piece
@The generated load when pushing the work piece
@The friction when pushing the work piece
In addition, after checking if the work piece has been deformed
and verifying the strength of each part, carry out a working load
estimation for the Axial Guard.

Caution

1 For most situations, avoid using the Axial Guard with
human transportation or lifting devices. If you decide to
use an Axial Guard with these devices, take the neces-
sary precautions on the equipment side to avoid serious
injury or death from falling objects.

’, \

[
Y 02"

2 For the Axial Guard, the case and slide shaft can
rotate independently based on each shaft center. In
the case that the prevention of independent rotation
during operation is required, refer to page 73.

3 When resetting, the slide shaft or case rapidly/suddenly-
moves in the shaft direction, causing mechanical shock.
Therefore, do not reset the Axial Guard by hand or touch it
directly.
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How to set the trip load

1 All Axial Guards are shipped with the load set at the
minimum point (min. load). Confirm that the number of
rotations indicator and angle indicator are set at "0".
(Refer to the diagram on the right)

2 Loosen the hexagon socket head set screw to prevent
loosing of adjustable screw.

3 From the information in the "Tightening Amount - Load
Correlation Chart" on page 70, find the tightening angle
of an equivalent adjustable screw for the predetermined
trip load. Tighten to 60° less than the predetermined
angle.

4 Next, carry out a load trip test. Gradually tighten to
optimal trip load and set.

5 When the load has been set, tighten the hexagon sock-
et head set screw to prevent loosing of adjustable screw
portion, and verify that the set screw is locked. (Refer
to the diagram on the right)

Reset

1 Before resetting, stop the machine and remove the
cause of overload.

2 It is reset automatically when restarting the drive side
(motor) to reverse load direction of trip direction. Turn
the input (motor) using low rpm or inching. The axial
load that is necessary for resetting is listed in the chart
on the right.

3 When the Axial Guard resets, it makes a distinct "click”
sound. To check whether the Axial Guard has reset,
refer to dimension A in the diagram on the right.

When resetting, the slide shaft or cover rapidly moves in
the axial direction, causing mechanical shock. Therefore,
do not reset by hand or directly touch the Axial Guard.
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No.

of rotations indicator

Angle indicator

Bar for rotation prevention

Axial Guard

Anti-loosening
|, Hexagon Socket
1 Head Set Screw

SAFCON

The No. of rotations indicator displays
how many times the adjustable screw
has rotated from the minimum load. If
the end face of case is between 0 and
1, it indicates less than 1 rotation (less
than 360° ). As well, the angle indica-
tor indicates how many degrees the
adjustable screw has turned. The
degree amount is indicated by the No.
of rotations indicator indicator's center-
line. The total of the adjustable screw's
number of rotations (1 rotation=360° )
and angle indicator is the rotation
angle of the adjustable screw.
(Example)

If the No. of rotations indicator is
between 0 and 1, and the angle indica-
tor shows 180° , the adjustable screw
is turned to 180° position from mini-
mum torque.

When turning the adjustable screw,
to prevent the Axial Guard from
turning together with the adjustable
screw, insert the bar into the drilled
hole at the outer diameter of the
cover.

Model No. | Axial direction load for reset | Dimension A when resetting
TGA 65 83 N{8.5 kgf} 1
TGA150 196 N{20 kgf} 19
TGA250 343 N{35 kgf} 22
TGA350 490 N{50 kgf} 24
* At Max. load
. Slide shaft

Axial Guard

@
&£
@
»
<<
(&
-
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Auxiliary parts

By incorporating the auxiliary parts in the below diagram, it is easier to use the Axial Guard.

Slide shaft Case
- —
Axial Guard | Axial Guard
i
.Y §
. i
i

~ Guide shaft

| For when the Axial Guard trips, take measures to
| prevent the slide shaft from falling off the case.

= b

e

JreeEHT—— *

[

L]
i
i

l".

i Connecting shaft
This additional shaft is used to connect the drive or
load side, and prevents the slide shaft from falling
from the case when the Axial Guard trips.

Guide sleeve \
Connect the Hollow shaft with flange to the load side
(drive side), o prevent the case coming off from the
slide shaft when tripping.

Axial Guard allowable stroke (Axial Guard unit only)

If the Axial Guard exceeds the stroke limits from the
table below, the slide shaft will come out. In this case, the
ball will fall out and the Axial Guard's functions will be
lost. If after tripping the stroke is more than what is list-
ed in the below table, connect the connecting and guide
shafts.

Model No. TGA65 | TGA150 | TGA250 | TGA350
A direction allowable stroke 14 20 30 38
B direction allowable stroke 14 22 24 26

After trip pop out direction

A direction
E‘E'-‘l _'TJ:H_Ll -
N —

| _I Allowable stroke

B direction -
LA =ie .
L i |_

' Allowable stroke

Connection

1}

After trip

73

The mechanical stop limits stroke after trip

In the case of stopping the stroke at a certain posi-
tion by sensor detection when tripping, it will
become necessary to use a backup mechanism for
stopping. Install a spring or other such buffer materi-
al to absorb the stroke.

Buffer materials (spring, etc.) ._,.-

:_._1-_._;' E?-ﬁ.—_:
1 :_-_..fa"ml_ =

When installing at shaft-mounted reducer tie rod
This is an example of the application being used for
shaft-mounted reducer torque arm as an overload
protection device. Load direction is rotational direc-
tion, and the reducer rotates when tripping. Because
of the reducer rotation, after the sensor detects over-
load and stops the motor, it stops mechanically at a
certain position. For possible applications and model
numbers, contact TEM.

= —ad Axial Guard

ST =
Stopper . 1 .-'.r-' - | | £ =0
(For mechanical stop)




SAFCON

Recommended manufacturing dimensions for auxiliary devices

When installing a connecting shaft, guide shaft, guide sleeve or bolt to an Axial Guard, apply an adhesive for metal to the threaded

portion to prevent loosening. (Loctite, etc.) (TEM recommends Loctite 262.)

1. Guide shaft, connecting shaft

Use the tap hole at the end face of the slide shaft to
connect the guide and connecting shafts. The recom-
mended dimensions of the connecting portion are in

the diagram below.
T é 1]
— - IS = ; ==y

Slide shaft B Connecting shaft
Axial Guard
/ [a]  C4D \ I
. Ol » < |
Ne.
E
B C D E F G H [
Model No. < 02)( 0 screw | screw
-02/\~02 (h7) | (h9) | size size
TGA65 10 6 4 7 10 | M6xP1.0 | M6xP1.0
Select by
TGA150 | 15 9 6 installation 10 | 14 |M8xP1.25|M8xP1.25
TGA250 | 22 | 13 | 9 | length, | 14| 18 Mi2xp175Mi2xp1 75
stroke, etc.
TGA350 | 23 | 14| 9 16 | 22 |MI4xP20|M14xP2.0

* Not necessary for guide shaft

Installation

1. Installing to the machine

(1) Before installing the Axial Guard to the
machine, completely wipe off any dust or dirt
from the slide shaft, the spigot facing of the
case and taps.

(2) Next, connect the slide shaft and the case tap
portion. TEM recommends an adhesive for met-
als be applied to the tap portion or the bolt
outer diameter to prevent any loosening.
(Loctite 262 recommended)

(3) Make sure not to fix both the Axial Guard slide
shaft side and the case side when installing the
Axial Guard. The Axial Guard has no coupling
function, so if it is installed too rigidly it will not
properly function, potentially causing a malfunc-
tion or machine damage.

(4) When the guide sleeve and guide shaft are con-
nected to the Axial Guard there is a possibility
that the inner diameter of the guide sleeve and
the outer diameter of the guide shaft end face
may interfere. Just in case, apply grease to the
portion on the diagram below. (Refer to the
maintenance section on page 74 for information
about grease brands.)

Apply grease lightly

A=
——

2. Guide sleeve

Use the tap holes at the end face of the case to connect
the case and guide sleeve. The recommended dimen-
sions of the connecting portion are in the diagram
below.

e

Installation bolt
0.05 .
L—¢M
0.05 [4] ¢ Guide sleeve

]
z o
P CEia

Model No. (+0.2) . (+g.2>

TGA65 10 ) 3.4 | 23 14 |10.5] 16
Select by
TGA150 15 installation 6 45 | 28 18 | 14.5] 20
TGA250 22 length, 6 55 | 34 24 |118.5|24.5
stroke, etc.
TGA350 23 6 6.6 | 44 28 | 22.5| 31

*k When the Axial Guard is installed vertically,
(lengthwise direction) grease may leak through
the gap between the slide shaft and case or the
adjustable screw. To avoid any problems, make
sure to replenish grease at frequent intervals.
(Refer to page 74 for maintenance information)

*k Do not use the Axial Guard if there is a possibility
that a falling accident of the drive or load side
may occur when tripping. Such an accident may
lead to serious injury or machine damage.

2. Overload detection
When using the Axial Guard, make sure to com-
bine it with the sensor mechanism to ensure that
overload can be properly detected. (Refer to page
75 for overload detection information)

Installation example

Flange B Flange A Axial Guard

Connecting shaft
~onnetiing Shak

Rod end

Axial Guard

2
&
<t
(&)
=
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Overload detection

When using the Axial Guard make sure to use the TGA sensor to detect trip during overload.

TGA Sensor 1
installation example .
M8 N <
N + -
U
Unit : mm
Model No. | A [Thread depth
TGA65 52 ﬂ -
Positioning nut
TGA150 | 54.5 45 $
TGA250 | 58 : Lock nut A
TGA350 | 63.5 ( [ LocknutB
*#This tap hole is plugged by plug bolt [T
before shipment. Remove the plug
when installing the sensor.

Fix the TGA Sensor to the case by screwing it into the
tap holes. After fixing the sensor to the case, screw on
lock nut A last to make it lock in place (double nut).

(The positioning nut is glued with an adhesive, so do not
forcibly rotate it.)

BTGA Sensor Specifications

AC type DC type
Model No. TGA—-S8 TGA —S8D
Powelr Rating AC24~240V DC12~24V
ngﬁ.fgé Possible use range |AC20~264V (50/60Hz) DC10~30V
Current consumption | Less than 1.7mA(at AC200V) Less than 13mA
Confro output[open, close capacify) 5~100mA Max. 200mA

Indicator lamp

Operation indicator

Ambient operating temperature

—5~+707C (no condensation)

Ambient operating humidity

35~95%RH

Output form

NC (Output open/close condition when not detect-

ing sensor plate)

Operation form

NPN

Insulation resistance

More than 500M (at DC50V mega) Charge portion - Case

Mass

Approx. 45g (with 2m cord)

Residual voltage

Refer to characteristic data

Less than 2.0V (Load current
200mA, 2m cord length)

BMeasurement Diagram

oAC type TGA-S8

Fixed nut

Positioning nut
{ [e)

peration indicator lamp

-

18

Awt

6
0 7

2047

*Plastic insulation circle type cord
¢4 (60/¢0.08) 3 cores, standard
length 2m (grease resistant, anti-
seismic type) cord extension
(Single metallic piping) max. 200m

*Plastic insulation cir-
cle type cord ¢4 (60/
¢0.08) 2 cores, stan-
dard length 2m
(grease resistant,
anti-seismic type)
cord extension
(Single metallic pip-
ing) max. 200m

eTGA-S8D
Nut
Positioning nut
M8XP1 o
Operation indicator lamp
1T = — —
B
45 | 3 | 8
13 26
30 7 | 2000

When using the TGA Sensor it is necessary to stop the slide
shaft side and case side rotation. As in the diagram below,
stop rotation by putting the slide key between the guide
sleeve and the guide shaft. For other methods, contact TEM
for more information.

Like the diagram on the left,
fix the slide key to the shaft
with a slotted head counter-
sunk screw (JISB1101). Screw
sizes are listed below.

Reference drawing

Screw with slit

Model No. Screw size
TGA65 M2
TGA150 M2
TGA250 M2
TGA350 M3

BTGA Sensor handling

Refrain from striking, swinging or putting excessive force on the detecting portion.

AC type TGA-S8

HECircuit diagram

TGA Sensor

AC 24~240V

Blue

Not necessary to consider TGA Sensor's polarity (brown, blue)

BPrecautions for wiring

e Make sure to connect the load at first, then turn on the power.
If the power is turned on without connecting the load, it will be
damaged.

Load

AC 24~240V

e In order to prevent malfunction or damage due to surge or noise,
insert the TGA sensor code in a individual piping when it runs

close to the power cable.

DC type TGA-S8D

HCircuit diagram

Brown

)




B About choosing load and wiring

e Connecting to the power source
Make sure to connect to the power source through load.

A direct connection will break the elements inside.

e Metal piping
In order to prevent malfunction or damage, insert the
proximity switch code inside a metal pipe when it runs
close to the power cable.

eSurge protection
In the case where the TGA Sensor is near a device that

generates a large surge (motor, welding machine, etc.),
the TG Sensor contains a surge absorption circuit, but
also insert a varistor to the source.

eThe effect of current consumption (leakage)
Even when the TGA Sensor is OFF a small amount of

current continues to flow to keep the circuit running.
(Refer to the "Current Consumption (leakage) Graph")
Because of this, a small voltage occurs in the load that
can sometimes lead to reset malfunction. Therefore, con-
firm that the voltage of the load is less than the reset
voltage before

use. As well, if Current (leakage) Consumption Characteristics

occur due to the

current leaks

1)

when the sensor
is OFF.

using the relay as ¢ 2.0 - - ———-

o Protective resistance |
load, depending 'g. @ |
on the construc- 2 [ CH1 © @ 1

. 5 TG Sensor AC power |
tion of the relay, S .. 50/60Hz

o \

a resonance may o N\ L

4 N

©

2

<

(3

=

3

o

50 100 150 200 250 3

Power source voltage (V)

Residual Voltage Characteristics

AC 24v

SAFCON

e \When power voltage is low
When power source voltage is lower than AC48V and

load current is less than 10mA, the output residual volt-
age when the TGA Sensor is ON becomes large. When
it is OFF, the residual voltage of load becomes large.
(Refer to "Residual Voltage Characteristics of Load")
Take caution when using the load such as a relay oper-
ated by voltage.

e \When load current is small
When load current is smaller than 5mA, residual voltage

of load becomes large in the TGA Sensor. (Refer to
"Residual Voltage Characteristics of Load") In this case,
connect the breeder resistance with load parallel, apply
load current at more than 5mA, and set the residual
voltage less than return voltage of load. Calculate the
breeder resistance and allowable power using the fol-

Axial Guard

2

@
»
<t
(&)
=

lowing calculations. TEM recommends to use 20k Q at
AC100V and more than 1.5W (3W), and 39k Q at
AC200V and more than 3W (5W) for safe. (If heat gener-

ation becomes a problem, use the Wattage shown in ().

P : Wattage of breeder
resistance

: Current applied to the
load (mA)

7

R= 25 (kQ)

Vs?
5—i

P= (mw)

[T ang L
T 1 Load T
Lo AAA-—d

Bleeder resistance R

AC power
source voltage Vs

mi

e _oad with large inrush current
As for the load with large inrush current (1.8A and

above) such as a lamp or motor, the opening and closing
element can be deteriorated or be broken. In this case,
use along with a relay.

5 AC 100V AC 200V
s’ S _
= = =
i o 120 > 240
S |Aczv o Output residual m Ou
S 7 T7 uh 8 voltage = vol
] g 100 S 200
o 20 ko] » > +1
s 8 Pal 8
~ — 80 S 180
60 120
10
AC24V 40 80 \
N N |
2l advesiia ||} *lioagresiua| [N | [
Load residual 0ad residua
olvotage, | ) id ‘ ‘H ol'Me%e | NS OFF o[ |y \\. OFF
1 3 5 10 30 50 100 300500 1,000 1 3 0 30 50 100 300 1 3 5 10 30 50 100 300
Load current (mA) Load current (mA) Load current (mA)
The Axial Guard is packed in grease Kyodo Oil Sumitomo Lubricant Dow Corning STT
for shipment. Add the grease shown in
the right table once a year or every 100 Grease HD Low femp grease '(\3/\°|)'k°fe 44MA Solvest 832
rease
trips.
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& Shock Relay

Shock Relay

Swiftly detects
equipment overload!
The Shock Relay is a current monitoring device that

quickly detects motor overload, thus protecting your
equipment from costly damage.

Features

1.

o

3.

Instantly detects overcurrent

When the motor current exceeds the predetermined current value, the
relay contact signal can be output after a preset time.

For example, when a foreign object gets caught up in the conveyor, the
Shock Relay sends a signal causing an emergency stop, thus minimizing
equipment damage.

It's not a thermal relay

The purpose of the thermal relay is to protect the motor from burnout.

When the motor current continually exceeds the rated value for a certain peri-
od of time, an abnormal signal is sent to protect the motor from burnout.
Generally, it takes a long time for operation to begin, so it is not suitable for
equipment/machine protection.

Easy to install on existing equipment

The Shock Relay is an electrical protection device.

In the case that the Shock Relay is added to existing equipment, it is not
necessary to make major modifications to the device as in the case of the
mechanical type.

Because the Shock Relay is installed inside the control panel, it can func-
tion outdoors or in harsh environments.

The abnormal signal is only output

under abnormal conditions

The Shock Relay sends an abnormal signal when overcurrent continues
to exceed the preset period of time.

Sometimes during normal operation convevors will experience insignifi-
cant short time current overloads due to reasons such as the current pul-
sation of the equipment, or when packages are put on the convevor.

By using the shock time function these small overloads will not be recog-
nized as overloads, therefore avoiding nuisance stoppages.

Load current
4

The operation time of the

Shock Relay is
consistently uniform

Due to load current the

thermal relay's operation

time is altered

»

| Short
<

A 4

Long

»
»

>
Operation time

Operation time

Protected object

Shock Relay

Short

Equipment

Thermal Relay

*Long

Motor

*1f the motor current slightly exceeds the preset value,

the thermal relay will not work. Even if

it does work, it will

do so slowly.
Existing equipment |  Environment
Electrical Easy to install later | Built inside the panel
Mechanical | Difficult to install later Necess;;ry envionmeria

[precaunions

Operation Time Chart 4
Starting current | The preset shock time has
100% not been exceeded, so the
‘60 Shock Relay does not act
°
1S
5.8
8L 4. _ e . _Setcurrent value
y
[ =
Q .
5 Equipment
© stops
0% |-
- Ll
o Set shock time
| L al Lad
Set starting time Shock time \

time-++

If the current continues to exceed
the set current value and set shock

|7
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Product Applications

ED Series

| Lifting device for illumination and screens| =~ ® 2
_ senenn

Operation

1. Due to over-installation of the lighting system, when
the total weight of the baton exceeds the permissible
load, the lifting device will be automatically shut down.

2. When the lifting device becomes overloaded during
operation it automatically shuts down.

Key Points

During operation the motor current is displayed digitally,
and allowable load and stopping due to overload can be
set as a digital numeric value.

SA Series
Dishwasher

Operation

Protects dishwashers from damage due to cutlery getting
caught in the net conveyor.

Key Points
Inexpensive

+ Ideal for the price-conscious customer

+ Amount of torque value does not change price

+ Easy to install to existing equipment

+ Performs well outdoors or in harsh environments

SS Series
Chip Conveyor

Operation

Protects the conveyor from damage when a tool gets
caught in its belt.

Key Points

The driver has been made more compact and less expen-

sive.

¥ A built-in Shock Relay in the motor terminal box type
is available.

+ Ideal for the hollow type reducer (for applications
where it is difficult to install a mechanical safety
device)

+ Easy to change settings

+ Even with large torque the SS Series retains its com-
pact size
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& | Shock Relay =

Series Specifications

Series name ED Series SD Series 150 Series SS Series SA Series 50 Series SM Series
Model No. TSB020ED-1, -2~TSBS30ED-1,-2 | TSBSD10, 60 TSB151, 152 TSBSS05~300 | TSBSA05~300 TSB50 TSBSMO02
Digital di§p|c|xy, Digital display, . . .
economical, ?ectob|e se|¥- Analog displa Economical Economical, Economical, Economical,
Features selectable self- | 3§ . cisplay, .= | automatic reset | automatic reset | automatic reset
holdi . |holding/automatic| self-holding type | self-holding type
olding/automatic type type type
reset type
reset fype
(kw)
132
20
75
. D 22 [ ] [ ] ]
2| Combin 77
= | ed with
?ﬁrernal g; l
—— o EE B
Power source (V) 200/220 | 400/440 | 200/220 | 400/440 | 200/220 | 400/440 | 200/220 | 400/440 | 200/220 | 400/440 | 200/220 | 400/440 200/220
. . Ampere Ampere The rafio of Ampere Ampere The ratio of Ampere
Operation setting level motor-rate motor-rates
(A) (A) current value (%) (A) (A) current value (%) (A)
Start time seffing range  0.2~10.0s adjustable| 0.3~12s adjustable | 0.2~20s adjustable | 0.2~30s adjustable | 0.2~10s adjustable 3s (fixed) 1.5s (fixed)
Shock time setting range | 0.2~5.0s adjustable | 0.3~3s adjustable | 0.2~3s adjustable | 0.3~10s adjustable | 0.2~5s adjustable | 0.3~3s adjustable 1s (fixed)
100~120V *1AC85~250V AC100/110v AC100/110V
Operation power source o o/r HIACP0~250V | 1 ACP0~250V o/r HIACP0~250V
200~240V DC85~250V | AC200/220V 50/60Hz AC200/220V 50/60Hz
Condition of output relay offer activation Selgf?&%r;‘z?!i-hglﬂng Se%f?&%&;er!ﬁglging Self-holding Self-holding Automatic reset | Automatic reset | Automatic reset
Test function O O O O O X X
Operation display LED digital display | LED digital display LED light LED light LED light X X
%2 Open phase, hase.
" phose unbolence deedion x o x x x x x
Alarm output X O A x x x X
DIN rail installed O O X O O X X
Display meter Digl’g e Lsrpfg;rent Digl’g|urge Lsrpfg;rent Analog meter % display x X X X
Builkin (for large Builkin {for large Builkin (for large
CT (current transformer) Built-in capcity motors, exter- External CT capcity motors, exter- | capcity motors, exter- External CT Built-in
nal CT is used together.) separate nal CT is used together.) | nal CT is used fogether.) separate
#41 Impact load defecfion X x A x X x
(5}
_é 1A input x x A x X X Please consult
S Lower and upper
. “‘Z’_ wel ch%e\ X X A X X X TEM
< For DC motor X x A x x x
UL approved x X A O X x x
x4| CSA/CUL approved X x x O x X X
.é CE marking O A x O X x X
‘:_g CCC certification @) x x O O x X
g Subtropical specifications x x A x x A
"B | Speciel operaion pover source volage #3 x #3 x A %3 % %3 % A
2 Please consult
3 Panel installation X X A X X X
2 - — TEM
Start time modification x x A x X A
Shock time modification X x A X X A
Automatic reset O O A X @) O O

(O-+-Standard specs A-+-Special MTO  X:---Not available

Notes: *1. This is the added voltage fluctuation range of use in regard to nominal voltage.

$%¢2. Open phase «-++-=+xee+- the motor lacks 1 phase.
Phase reversal =«--«-++ the phase of the power supply to the motor becomes inverted.
Phase unbalance -+-+* the phase current becomes unbalanced. The maximum value of the phase current is detected when it is greater than or

equal to 2 x the minimum value.

#%3. Even the voltage for operation is not standard, it is possible to use the standard units if the voltage fluctuation is taken into consideration and the
voltage is within the above range.

2¢4. For more information, refer to page 82.
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Selecting a Shock Relay

1.

When used with human transportation
equipment or lifting devices, install a
suitable protection device on that
equipment/device for safety purposes.
Otherwise an accident resulting in
death, serious injury or damage to
equipment may occur.

SAFCON

3) Activation type/ Reverting type

It is possible to switch between these two modes.
| Corresponding Model | SD Series

6. Self-holding and Automatic Resetting

The methods used for output relay resetting are the
self-hold and automatic resetting types.

1) Self-holding type

2. CT (current transformer) ) Even after overcurrent has stopped, the self-hold-
The CT is essential for current detection (150 Serlesz 50 ing mode continues to function. In order to return
Series only). For more information about the appropriate it to normal operation, push the RESET button or
CT, refer to the page of each series. cut the operation power supply.

3. Model Selection for Special Capacity [Corresponding Models| SS Series, 150 Series
and/or Motor Voltage. 2) Automatic Reset Type
Normally a Shock Relay can be selected by motor The output relay automatically resets after over-
capacity, but when the motor capacity and/or motor current is gone.
voltage is special (a standard Shock Relay can be - . .
used up to a maximum of 600V), select a Shock |Corresponding Models| SA Series, SM Series,
Relay based on the rated motor current value (set 50 Series
current range). 3) Self-holding Type/ Automatic Resetting Type

4. Operation Power Source It is possible to switch between the above two
T heh opera‘gondp%wer source described iln the ch}?rt modes.
1s the standard. FFor operation power voltages other : . .
than the standard, the SS, SA, SD and SM Series |C°rr63pondmg MOdelsl ED Series, SD Series
have flexible power supplies. The 150 Series with a 7. Inverter Drive Applicability
special operation power source is available as a spe- 1) Detection accuracy decreases but generally if it is
cial MTO product. ] in within the 30 - 60Hz range, it should be insignifi-

5. Output Relay Operation

The output relay operation consists of two modes:
The activation type and the reverting type when
overcurrent is detected. )

In the event of a power outage, make sure to switch

off the machine as the sudden activation of the out-

put relay may cause an accident or equipment dam-
age.

1) Activation type when overcurrent is detected
The output relay is activated (contact inverts) only
when overcurrent is detected.

[Corresponding Models| ED Series, SA SeriesSM Series,
150 Series, 50 Series

2) Reverting type when overcurrent is detected
When the power source for the Shock Relay is
ON, the output relay is activated (contact inverts).
When overcurrent is detected, the output relay
reverts to its original state.

[ Corresponding Model | SS Series

cant.

2) Even within the 30 - 60Hz range, when the invert-
er accelerates and decelerates, and the current
increases or decreases, the Shock Relay can some-
times cause an unnecessary trip. Slowly accelerate
and decelerate or set it so that there is some lee-
way in load current within the allowable range.

3) Connect the CT to the secondary side of the inverter,
but make sure to connect the Shock Relay operation
power source to a commercial power source (never con-
nect it to the secondary side of the inverter).

8. Note

When the inertia of the equipment/ machine is large or
the speed reduction ratio from the motor is large, the
Shock Relay may sometimes not work.

Conduct a trial test first before putting it into regular use.

& Refer to the manual for further details.

Outline of Special Models and Additional Specifications (refer to pages 91 and 100)

Special models

Outline of specifications

Special unit model

Separately from the usual overload, abnormally large current is instantly detected and out-

Impact load detection putted. Impact load settings can be set from 30%-300%. Impact load shock time is within TSB15TM
0.05s. Other functions and outline dimensions conform to product standards. TSB152M
When the secondary side of CT is 1A, it can input directly fo the Shock Relay.
1A input (I's not necessary to consider motor capacity.) TSB152C
Other specifications and outline dimensions ‘conform to product standards.
] - . Detects both overload and under-loads; however, because there is 1 output relay, TSB151W
Upper-lower limit defection it cannot distinguish between upper and lower limits. TSB152W

For detecting DC motor current overload, a shunt is used instead of a current transformer
(refer to page 89 for more details) . When selecting a shunt,
let TEM know the DC motor's rated current.

Main unit : TSB152D

DC motor (Shunt : SECJA)

Additional specifications Outline of specifications Order symbol
UL approved Shock Relays are UL approved. Operation power source: AC115V 50/60Hz, AC230V 50/60Hz uL
CE marking Shock Relays have the CE marking. CE
Subtropical specifications | Can be used when ambient humidity is 90% RH and below. Other specifications conform to standard products. S
Special power source voltage | Power source voltage: AC230V, AC240V, AC115V, AC120V (please contact us for more information on other voltages) \Y%
Panel installation It can be mounted on the control panel surface and operated. P
] o The inre?ral multiple fan be extended for a maximum of 60 seconds.
Start time modification The front p nerscc|e ecomes an integral multiple (x2, x3 -+ ). T1
Other specifications conform to standard products.
The infegral myltiple can be extended for a maximum of 60 seconds.
Shock time modification The fron? panel scale becomes an integral multiple (x2, x3 -+ ). T2
Otf\er specifications conform to standard products.
Automatic reset For the 150 Series only, the self-holding output relay can be changed to automatic reset. H
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Shock Relay ED Series

CT all-in-one model

Displays both the motor current and each setting value digitally

Economically priced /

- . : cT |
CT included in one compact unit (current transformer)
Works with inverter™

MECEw T _.:4 !
Current can be precisely detected when inverter is operating o B0 1 I T = !
between 20 - 200Hz. B b e T

Choose between self-holding output relay and automatic reset

Conforms to CE standards

H TSB020ED-1 TSB220ED-1
CCC cer cation TSB020ED-2 TSB220ED-2
0 prevent an unnecessary trip due to an increase of amperage TSB075ED-1 TSB550ED-1
Standard Specificatio C €
Moddl Operating power supply 100~120V TSBO20ED-1 TSBO75ED-1 TSB220ED-1 TSB550ED-1
Operating power supply 200~240V TSBO20ED-2 TSBO75ED-2 TSB220ED-2 TSB550ED-2
200V [No. of wires that pass Ihrough T2 0.1kw 0.4kW 1.5kw 3.7kW
Applicable| class | the CThole, DIP switch | 79 0.2kw 0.75kW 2.2kw 5.5kW
I} m;k])rs 400V |No. of wires that pass through] T2 0.1, 0.2kw — 2.2,3.7kW 7.5kW
2 class | theCThole, DIPswich | 19 0.4,0.75kW 1.5kW 5.5kw 11kw
Frequency of motor current 20~200Hz
Maximum motor circuit voltage AC600V 50/60Hz
Operating power supply 1 100~ 120VAC=£10%, 50/60Hz
2 200~240VAC=*10%, 50/60Hz
. 0.20~1.20A 1.20~3.20A 3.00~10.0A 6.00~26.0A
Current seftin No. of wires that T2 . . ] .
= 9 pass through (0.0TA increments) (0.02A increments) (0.1A increments) (0.2A increments)
HE ronoe the CT h°'§f - 0.40~2.40A 1.80~5.80A 4.00~14.0A 9.00~34.0A
E (% Dl e (0.02A increments) (0.04A increments) (0.TA increments) (0.25A increments)*2
5 Start time*3 0.2~10.0s (0.2s increments)
"5_3 Shock time*3 0.2~5.0s (0.2s increments)
:9_ g Current detection accuracy £5% £1 digit or less (except, when combined with the inverter, =10% £1 digit or less)
g Temporal accuracy +£5% £1 digit or less
Locked rotor start It will trip if the set current value exceeds 200% when starting, after the set start time +0.2s has elapsed
Rated load 3A, 250VAC (cos ¢ =1)
o Minimum allowable load DC24V, 4mA
-2 Life span 100,000 times at rated load
“8:_ Contact constitution lalb
8 Operation Energization/normal operation: no excitation; at the time of trip: excitation
- Trip resef, A After resetting to normal current value, it takes 1s to automatically reset
DIP switch M Can be manually reset by pressing the "RESET" button
% Between case and circuit DC500V, 10MQ
E § Between case and circuit 2000VAC 60Hz: 1 minute
B Relay contact electrodes 1000VAC 60Hz: 1 minute
'E_, Location Indoors, where it will not get wet
g Ambient temperature —20~+50C
:Z’ Ambient humidity 30~85%RH (no condensation)
= Altitude 1000m or less
Power consumption 2.0W or less
Mass 0.25kg or less

*%1. The applicable motors are just a rough indication for reference. Make your selection based upon actual electrical current value.

Select by electrical current value for single-phase motors as well.

% 2. Set values 10A and higher are displayed as described on the right due to a maximum number of display digits. 10.0A—10.2A—+10.5A—10.7A—11.0A
3. A £1 digit error can occur with the current and the set time in the range indicated.
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Part Names and Functions

- Y ot
Digital display Q ‘ Q ol =Z!
Feima SHOCK RELAY 1 DIP switch

H START TIME o g%go :)) (selector switch)
set H TEST button

i‘@.@; I CHECK/ RESET
v

7 ””9&

il CURRENT

set El SHOCK TIME

Bl Current Setting (CURRENT)

Sets current at the value at which trip occurs.

H Start Time Setting (START TIME)

Sets start time (start compensating time). When the motor starts, there is a possibility that the motor
current will exceed the set current value, but during the start time period it will not trip.

El Shock Time Setting (SHOCK TIME)

. . >
Sets shock time (output delay time). When the motor current exceeds the set current value the count >
begins, and when shock time has elapsed, it will trip. ;
o
L=
. . %
A DIP Switch (selector switch)
Setting Purpose W] [ W
No. of motor leads that Current value set X .
pass through the CT T1/T2| range selection T1 No. of passes through the CT:1 T2 No. of passes through the CT:2
; It automatically returns from the trip state ; f it i
Trip reset Output relay Trip state is maintained until the check/
A/M reset selection | A tlesl;oev%%?% %ﬁﬁ;ﬁggg?ﬁ#gl\‘gagums M | reset button is pressed. It then resets.

H TEST button (TEST)

When the LED displays current value, pressing the TEST button will carry out an operation test.

@ CHECK/ RESET Button (CHECK/ RESET)

[During normal operation]
By pressing the CHECK/ RESET button when the LED displays current value, it switches to the setting

screen.
[During trip]
When the CHECK/ RESET button is pressed, trip is cleared and the display switches to the current value.

[During set-up]
When the LED display is at the setting screen, pressing the CHECK/RESET button will switch between

the current, start time, and shock time settings, in this order.

LED Display

Current value and set current are displayed Start time and shock time set up are displayed
when (A) is indicated on the display screen when (s) is indicated on the display screen
(to the left of the A). (A = ampere) (to the left of the s). (s = second)
l'.l n"e : 2
| 000N 488’ (4 24. 8 o 05.|
Current value Current set up Start time set up Shock time set up
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& Shock Relay :

Shock Relay

The ED Series has the following features,
which the Meter Relay (analog type) does not include:
BStart time (starting compensation) function
BShock time (output delay) function
B Compact design, includes CT
BWorks with inverter driving
BChoose between self-holding output relay
and automatic resetting
MIncludes test function
WM Detection of locked rotor start

Operation Mode

M= W

-
T & ™ =

= =

ED Series

Y
4

Meter Relay (analog type)

Start time: within a set
time, the Shock Relay does not
respond to motor starting

Shock time: The Shock
Relay does not respond to
excess current if it does not

Shock time: when excess
current goes beyond the preset
time the Shock Relay responds.

current exceed the preset shock time.
A
R - \f
Rotation Motor rotation speed
speed
/current
Sset T [/ N /-~ - ]
current
value

Motor load current

Short period of
current surge —

Overload

Shock Relay
operation (trip)

Dimensional

56
% 51
i ;; ~

63

2- ¢ 4.5 or M4 tap holes
Installation hole

TSBO20ED
SHOCK RELA\:'_

Maximum applicable

motor capacity (200V class)
020---0.2kW 075---0.75kW
220---2.2kW 550---5.5kW

Shock Relay
ED Series

Set start time value Set shock time value Set shock time value Time
Start-up Steady area Overload area Stoppage
outline drawing Basic diagram
62.2 cB MC OCR
RLND O y
10 s(L2 5o ] i Motor
[r:! ] TG © pID)
*
T F
HH
TR
S
1 P 1| shock Relay
Mﬂﬂ—gi ED Series

RUN

t TRIP

1
T

Operation power supply

1---AC100V~120V 2---AC200V~240V

ED Series
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Shock Relay SD Series

Features CT all-in-one unit

Motor current is displayed digitally during equipment operation

Compact design, includes CT (current transformer)

(Up to 200V 11kW, 400V 22kW)

Attachable DIN rail (35mm) Tonones

Multifunctional

+Open phase, phase reversal and unbalanced current detection PS
+Alarm output function 3% CE marking for additional
specifications available

Self-holding and automatic reset options available

Standard Specifications

Funcfion Model TSBSD10 TSBSD60
Load current (set current range)*3 0.5~10A 5~60A
Motor 200V class 0.1%1~2 2kW 3.7~11kwW
400V class 0.2%1~3.7kW 5.5~22kw
_g Ambient temperature —10°C~50C
_g Operating Relqtiye ht:umidity 45-85% with no conder;safion
& P ——— Vibration Less than 5.9m/s
Height Less than 1000m
Ambient armosphere No corrosive gas or dust =
Current sefting accuracy +10% (full scale) 8
. ‘ Start time*3 0.3~12.0s &
Sl e A 2 Shock time*3 0.3~3.0s =
Power supply voltage (A1-A2) AC85-250V, 50/60Hz or DC85V-250V 8
Maximum motor circuit voltage AC600V, 50/60Hz [
Current defecting system 3 phase CT system
p . . Reverse phase Trips 0.1s after phase reversal detected
rofection functions h Trios 3s oft hase defected
(not including overload) g £ - Mps 2 atler open pnase detecie
Phase unbalance Trips 8s after phase unbalance (maximum value 2x minimum value) current detected
Contact capacity 1alb contact, AC250V 3A (in case of resistance load)
Minimum application load*?2 DC24V, 4mA
.8| Operational mode Normal state Relay is not excited (no operation)
g at time of trip At the time of trip Relay is excited (operation)
2 Trip output relay g\ Non-operaﬁona| mode Normal state Atter start-up there is a 0.5s delay; then relay is excited (operation)
S = at time of trip At the time of trip Relay is not excited (no operation)
= Trip status Self-holding/automatic resetting selectable
= Self-holding | RESET button is on or power s off
£ Reset method - 22
51 Automatic reset \ Resets 1s after tripping
= Set level 50-100% of set load current value
Alarm output relay Contact capacity 1a contact, AC250V 3A (in the case of resistance load)
Minimum application load*2 DC24V, 4mA
Operation When the alarm level is exceeded for more than 1s, it will switch from close to flicker or from open to close .
@iy [ Mechanical 10,000,000 times
4 Electrical 100,000 fimes
Test functions Operation check of shock time and output relay
Between the circuit and case AC2000V, 60Hz, 1 minute (power supply circuits and contact circuits)
Withstand voltage Befween contacts AC1000V, 60Hz, 1 minute
Between circuit AC2000V, 60Hz, 1 minute (power supply circuits and contact circuits)
Mass 0.2kg
Power consumption Less than 4.0VA (less than 3.0W)
Attachable DIN rail Available

Notes: 1. For more information on motor capacity, refer to "Notes on use", page 87.
% 2. When directly inputting output relay contact points into the programmable controller (PLC), be aware that a minute electric current can cause contact failure.
Inputting to the PLC is done by the Shock Relay's signal relay. A relay coil for minute electric current is driven, and inputting these relay contact points to the PLC is reccomended.

#3. The current and time setting range are in the set time range indicated; a £1 digit error can occur.

External CT--*When the current setting range exceeds 60A, use it at a setting of TSBSD10.

_ Model TSB3CT100 TSB3CT200 TSB3CT300
2 Rated primary current 100A \ 200A \ 300A
£ Rated secondary current 5A
- Rated load 5VA
L Mass 0.9kg
2 Combined unit model TSBSD10
2 Motor \ 200V class 15~18.5kW \ 22~37kW \ 45~75kW
2 400V class 30~45kW. 55~90kW | 110~132kW

Note:The list price is the manufacturer's reccomended price (tax not included) . For more information please contact your local Shock Relay dealer.
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& Shock Relay :

Functions

(LED)

Current
setting

Digital display

Start time setting
(0.3-12s range)

Test

CT (current transformer))

Reset

Alarm setting
(50-100% of set

load current value)

(1) The TSBSD Series is a 3-phase detection
system Shock Relay. (By switching the DIP
switch, it can also be used with a 1 phase
detector)

(2)Digital display (LED display)
(MActual current value display
The normal motor operation actual cur-
rent value is digitally displayed in the
RST phase order (L1, L2, L3).
(2Changing set value display
By turning each dial, you can easily and
precisely set values and make variations

DIP switch\ Shock time setting
(0.3-3s range)

on the digital display.
(3) DIP switch selection

o

OFF NVR:-- operation selection of trip output relay

PHS_“choose from: open phase, phase reverse,
and unbalanced detecting function
... select from trip output relay,
AUT self-hold or automatic reset

AL-C---operation selection of alarm signal output relay

o
o
O]

OFF
MAN
AL-F

Settings

O]

[0

Notes on usage

1.Use the TSBSD10 with a 200V
class, 0.1kW, or 400V class,
0.2kW motor, and if the load is
very small and the operating cur-
rent is less than 0.5A, the follow-

ing procedures are necessary:

[Phenomenon] ®Current value
display is 0.00A®@Because oper-

o . f Normal time | 95-96 (b conact): close | Normal time |95-96 (b conact): open

tp.eratlfn (t) No operation | 97-98 (a contact): open | No operation | 97-98 (a contact): close

gf;'g;:\ls; At the time of trip | 95-96 (b conact): open | At the time of trip | 95-96 (b conact): close
Operation 97-98 (a contact): close | Operation 97-98 (a contact): open
Without reverse phase detecting function | With reverse phase detecting function

OFF,/PHS | Without open phase detecting function With open phase detecting function
Without phase unbalance detecting function | With phase unbalance detecting function

Automatically resets

Overload . . Overload 1second aﬂeyr the current

Trio reset Reverse phase | Hold trip conditon | | returns below the trip level. |

MAN/aLT |OPen phase | until RESET button |Reverse phase | Hold trip condition
Phase unbalance | is pushed. |Open phase | until RESET button

Phase unbalance | 'S Pushed.

Alarm output
operation
AL-F/AL-C

AL 07-08 (a contact)

Energization only

Energization only

AL 07-08 (a contact)

Motor operation

Motor operation

Alarm emittance | Flickers after 1s (1 time/s)

Alarm emittance

Closes after 1s

Alarm clearance

Closes after 1s (automatic resef)

Alarm clearance

ating current is extremely small,
the motor will be misidentified as
not running. When overload
occurs, relay output comes after
start time and shock time, delay-
ing output.®If the alarm output
setting is less than 0.5A, it will
not work.

[Procedures] Loop through the
CT through holes twice. In this
case, double the current volume
value setting. As well, the cur-

Opens e T (autometicresel) rent value display will double, so

During trip

Flicker (2 times/s)

convert it to 1/2 when reading.

Operating Mode

A Starti
Rotating speed/ tarting Motor speed
electrical current current Shock Relay
operation (trip)
Motor load current
Load current setting | — .\ — /. . . . . . . .. __. N — — X -\ — — - — -
Alarm output setting | — . — . . . N . AN O N N WS
—/ J
Load increases Momentary
« g overload Overload
» d d [
L hal »
| >
L
Time
Start time 1s fixed Alarm Shock time Shock time
P - <Overload area | Stoppage

Steady area
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SAFCON

Outline dimensions

Main unit 10, External CT (current transforner)  fthe set current range exceeds
] ) 60A, use as a set with TSBSD10.
TSBSD10 Ololt= [l Mounting bracket TSB3CT100
TSBSDBO m— TSB3CT200 o & b & g
Ba o T8B3CT300 (S8 B—56 &
Pt ) B o o ! ! P
00006000 of S
T U YUy I R o2
70 ~
[P [
74 T + 55 + + +
o] o | 150 | | 55 |
o |
. L1/
i il
63
2| Ty e 2-M4 Mounting holes Q
= Mass:0.2kg
A — 7 By removing the mounting bracket, 140
=?J Ll:-—i L the Shock Rela}y can be installed to (Dimensions of mounting holes) Mass: 0.9kg
a 35mm DIN rail
Base electrical schematic
cB MC OCR
R(L1)C_OoT—— 'j
st 0_o | =1 ))'I ] ] {M)MOTOR
T3 O © | 1
F Notes: 1. If the main circuit voltage exceeds 250VAC, install a step-down
cT transformer (Tr).
T 2. TSBSD's contact output, 55-56, during normal state is "closed",while
r =—=

SHOCK RELAY during trip it is "open". When the output contact 95-96

) | SD SERIES opens and closes the electromagnetic contactor (MC), the coil
capacity of MC should be less than 100VA when activating, and be

less than 10VA when holding respectively.

All 3 phases of motor wire pass through the CT through holes in the

same direction.

The following diagram is an example how to set the DIP switch

below.

@

»
Shock Relay

RESET
0.0

STARTWP _ ocR OFF |@| NVR
RUN OFF @ 1| PHS
MC MAN |B ]| AUT
AL-F |[E ]| AL-C
ALARM DIP switch
TRIP

SHOCK RELAY
TSBSD SERIES|

6le)

5. The CT can work with the less than 0.1kW motor by increasing the
number of wires passing through the CT holes.

Model No. External CT & TSBSD10
electrical schematic diagram

TS BSD l o CT TSB3CT

OCR
M
——Load current j j /(AVS B M MOTOR
(Max. current setting) AA

L 38D Series 10-10A
60---60A
—— Shock Relay

CT

BMExternal CT (current transforner) —

=i GFEA = |\ SHOCK RELAY

TSB3CT100
© 00 @

L Rated input current
100--100A U[U U U U U
—— 3-phase CT 200---200A

—— Shock Relay 300--300A

Note: If the current setting range exceeds 60A, use an External CT with TSBSD10 as a set.
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Shock Relay 150 Series

Features

2. Self-holding type

3. Special MTO models and additional specifications are available

TSB151 TSB[_JAT
TSB152
TSBCOM
S
Standard Specifications
e e TSB151-COM TSB152, TSB[__J AT*2
200V class 0.2~3.7kw*1 5.5~90kw
Motor
y 400V class 0.2~3.7kW 5.5~90kw
hé_ Ambient temperature —10°C~50C
Vg Relative humidity 45-85% RH; there is no condensation
g Work environment Vibration Less than 5.9m/s’
Height Less than 1000m
Ambient atmosphere No corrosive gas, dust

Main unit model TSB151 TSB152

30~130% (100%=5mA) 30~130% (100%=5A)

Load current (current range)*4

Current accuracy sefting +10% (full-scale)

Time seffing range Start time*4 0.2~20s
Shock time*4 0.2~3s
Rated operating power source voltage AC100/110V or AC200/220V 50/60Hz £10%
Max. motor circuit voltage AC600V, 50/60Hz

Current deiecﬁng system

1 phase CT system

Self-holding Self-holding available
E Normal state Output relay deenergization
< Output relay Abnormal case Output relay energization
g Contact rating 1c contact, AC250V 0.2A (inductive load cos ¢ =0.4)
Minimum applicable load*3 DC24V, 4mA
Output relay lfe-span Mechanical 10,000,000 times
Electric 100,000 times
Test function Included
Gap between circuit and housing AC1500V, 60Hz, 1 minute (power supply circuit and contact circuit)
Withstand voltage Contact gap AC1,000V, 60Hz, 1 minute
Circuit gap AC1500V, 60Hz, 1 minute (power supply circuit and contact circuit)
Mass 1.0kg 1.2kg
Consumed power 1.2VA
External accessory CT model TSB COM TSB[___ JAT ([ ]-Rated input current value)
. 0.75A, 1.5A, 1.75A, 2.0A, 2.5A, 3.3A, 4.0A, 100A, 120A, 150A,
Rated input current
— 5.3A,7.0A, 9.0A, 10.0A, 16.0A 200A, 250A, 300A
> Rated output current 5mA 5A
Rated load 0.5VA 5VA
Mass 0.5kg 0.6kg

Notes: 1. If the TSBCOM-A (small capacity type CT) is used, it is possible to use a less than 0.1kW motor.

3%2. TSB152 and TSB[__] AT (CT) have different model numbers.

3. When directly inputting output relay contact into the programmable controller (PLC), be aware that a minute electric current can cause contact failure.
As for the input to PLC, it is recommended to drive the relay coil for minute current by relay signal of Shock Relay at first, then input this relay contact to PLC.
4. Current and time setting ranges can be set within the warranty range, but not the upper or lower level of setting volume.
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Part Names and Functions

% Display Meter

The meter displays the percentage of the motor rated cur-
rent vs. the motor current in operation. (The rated current
here is based upon the Motor Rated Current CT selection
table on page 92.)

LOAD CURRENT volume

Can be set to stop the motor at the desired level when over-
load occurs. When the motor current exceeds the preset
CURRENT value (at the same time, overload time continues
to exceed the preset SHOCK TIME), the Shock Relay acti-
vates and stops the motor.

% Adjust Volume

If the input from CT is 5mA (TSB151) or 5A (TSB152), the
meter can be modified in the 95 -— 130% range. Also, after
adjusting the % adjuster, the meter scale indicator and load cur-
rent set scale are the same.

START TIME volume

When the motor starts there is a possibility that the motor
current will exceed the set current value.

To prevent the Shock Relay from tripping due to the spike in
start current, start time is set a little bit longer than the peri-
od of motor start up to ignore the spike.

Terminal

The terminal is located on the upper portion of the Shock
Relay, making wiring easy.

POWER indicator
The POWER indicator lights when Shock Relay is turned on.

Activation (SHOCK) indicator

% Display meter

Load current setting

Terminal Power

Indicator lamp

Test

Reset

Shock time setting

0.2~3s range

Setting range is 30~130% Start time settng

of motor rated current.

% Volume adjuster 0.2~20s range

The activation (SHOCK) indicator lights when the Shock Relay operates.

TEST button

Shock Relay operation can be tested stand-alone or during motor operation.
<When testing the Shock Relay, continue to press and hold the TEST button>

longer than the set START TIME or SHOCK TIME, whichever is longer.

RESET button

After the Shock Relay activates, the RESET button is used to cancel the self-hold-

ing of the output contact.

SHOCK TIME volume

Shock time is the amount of time set until the Shock Relay will activate when
overload occurs. Within the set time, the Shock Relay will not activate, even if it is

overloaded.
Operating mode oming b g
speed; arting curren Motor rotation speed
HOverload operating mode current S Shock Relay operation (trip)
Loadcurrent { . . X . . . . . ... .. == 7r 7777777777777777
setting Motor load current j D
Momentary overload L Overload
——P < >
»>
Time
Start time Shock time Shock time
P < P
Steady area ‘Overload area Stop
< <
A
Rotating :
speed; Starting current Motor rotation speed n /
HLight-load operating mode ourrent Shock Relay operation (ip)
TSB151W, 152W
(Lower/upper limit detector specifi-
cations)
. . imif Motor load current
Note: Because there is only one output relay, it is Io'-a‘a"":dr'r'g]'} iy A e L U R [ T/ T\
not possmlg to dISt.IngUISh betweeln over- setting Momentary under-foad Under-load
load operation and light-load operation. > < < P
>
Time
Start time Shock time Shock time
> < >
Steady area ‘Under»load area Stop
< <
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& Shock Relay

Outline dimensions

Main unit TSB151/TSB152

CT (current transformer)

HCommon CT TSB151
TSB COM/TSB COM-A

Lam Ral 1
lame plate for
onnecting terminals |

WM Through hole CT TsB152
TSB [ AT

= RRE 1)
[~

v
— T

o
wFa

The hatching mounting bracket's mounting location can be changed 90
degrees, so match up the holes when you change it.

Model No.
HEMotor for 3.7kW and less

Additional specifications:
UL S, V.P, T1, T2, H

TSB131

- 150 Series Standard type CT
(current transformer)
~151 COM:---for 0.2~3.7kW
Special Model] | cop-a---for 0.1KW
- 151M and less
Shock Relay 151W
HEMotor for more than 5.5kW
TSB152( oo
specifications:
L 150 Series uL
S
..152 \
P
--152M T
L Shock Relay 152C T2
152w H
152D

| Through hole CT |

TSBL__ AT

CT size

Note: Use the main unit
and CT as a set.

HDC motor shunt
B Specifications

: 1 2 e Model No. SELILILIA
[ il Rated |1,1.5,2,3,5,75,10,15,20,30
I'_&E_:iﬁ ol current | 40, 504, 60, 75, 120, 150, 200A
i i N T Rated voltage 60mV
’ N - Class 0.5 class
—— EDimensions
r.ﬁ '_:.'l"*"-.... =3 | Dimensions
e e ™ A|lB|C|D|E|F
4 current
1~30A [19.5|M4 |[M5| 45| 30 | 19
40, 50A (21.5| M4 |Mé | 45| 30 | 20
60, 75,100A| 21.5| M4 | M8 | 45 | 30 | 20
150, 200A|28.5| M5 | M8 | 35| 35 | 20

Note 1) Use with TSB152D as a set.
2) Select from motor rated current.

Standard model and special model additional specifications chart

Additional specifications | UL approved | Sublropical spec. |  Sperafingipower | panel mounting  [Start fime modification|Shock fime modification|  Auto-reset
Model UL S Vv P T1 T2 H
Standard 151/152 [ ] O O O ©) ©) ©)
Impactload detection | 151M/152M X ©) ©) @ O O O
(mo'orcupo‘!ilﬁ\wi nne(gatrjy'b consider] 152C X © © © @ @ @
Upper/lower 151W [ J ©) ©) ©) O O O
limit detection 152W x o o Ie) o o o
(shonT i reortad) 152D X ©) ©) ©) ©) © ©)

Notes: 1. Refer to page 82 for detailed specifications
2. Refer to the above for shunts for DC motors
3. For additional specifications V, specify operation power source

©: Multiple specifications available
@: Single specification available
X: Not available

4. For additional specifications T1 and T2, indicate the start time and shock time modification time.



CT (current transformer)

SAFCON

Basic connection diagram

B Common CT: for motors up to and including 3.7kw - v oo
- TSB COM (standard type) can be used with 0.2 - 3.7kW g o | —
motors. Power S I} >@D Motor
- TSB COM-A (small capacity type) can be used with motors S o | — KAl
up to and including O.TkW. 1
- In the case that motor voltage is higher than 600V, F
please consult with TEM as it is possible to use a CT
with high voltages.
ETSB COM (standard type) T AN
Power supply: AC200/ 220V Power supply: AC400/ 440V
Motors C : - e fng ferminl
(kw) Motor rafed| Connecting terminal | Motor rate: onnecting terminal
current (A) [Motor side] raiay icte | current (A) [Motor side] rapy crcle
0.2 1.75 K-L k-4, 0.75 K-L2 4i- 0>
0.4 2.5 K-L k-¢- 1.5 K-L bo-ls
0.75 4.0 K-L k-¢; 2.0 Li-L U~ 43
1.5 7.0 K-Li k-4, 3.3 Li-L. k- 0> Shock ho
2.2 10.0 K-Li k-0> 53 Li-L2 k-5 150 Series Y
3.7 16.0 K-Li k-4s 9.0 K-Li U3
Note: Common type CT, motor side L1-L2; Shock Relay side I1-I2 combination, 1A output CT can be combined.
HWTSB COM-A (small capacity type)
Motor rated| Connecting terminal Notes:
. 1. If the voltage of the main circuit exceeds 250VAC, install a step-down trans-
current (A) Motor side Re?(t'; ill(d . {__Motorside T&Jémer\;r. %s well, do not improperly wire the power source wirgs (AC100V or
200V).
0.15 K-L. k-l H) l::l (l;] 2. If the C'I2's secondary side is left open while the primary side is energized, it
0.25 K-L» A . - will C'?ltjl?e g}mage toct‘he CE When the Shock Relay is not connected, short-
- ] circuit the CT's secondary side.
0.4 K-L. k-0s 3. Coil capacity of the elec?rlomagnetic contactor MC which TSB150 output con-
0.6 K-Ly k-0, I:J- |:::-_:| {J.:I [ }ﬁCt oz%e\?: aﬂd cll_loslgs should be less than 200VA when throwing, and less
an when holding..
1.0 KL | &kl [J Q
1.6 K-L k-t "} Shock Relay side § .

Note: Select by current value

B Through-type CT for motors 5.5kW and above

- Select a CT size applicable to motor capacity. In the
case that motor voltage is higher than 600V, please
consult with TEM as it is possible to use a CT with high

Special models and
additional specifications

BTSB151P, TSB152P (panel mounted type)
outline dimensions

voltages.
Motor Power supply: AC200/ 220V Power supply: AC400/ 440V - | I~ e 1
Mot ted . Nomber of wires |\4 ted X Number of wires R, ] .- v
W) Tirreni]| CT size |Ferssimp cornt (41| T size |"er o e [
55 25 | 100AT | 4 14 | 100AT | 7 oF — ' .
7.5 30 120AT 4 20 100AT 5 e B [ .
1 50 | 100AT | 2 25 | 100AT | 4 AN e i | -
15 60 120AT 2 30 120AT 4 | = ot LJ,
9 75 | 150AT | 2 37 | 150AT | 4 gar® r;_' L |1 *
22 100 | T00AT | 1 50 | T00AT | 2 Wt B esor
30 120 120AT 1 60 120AT 2 " M4 tap holes .
37 150 150AT 1 75 150AT 2 i 2 ] R N
45 170 | 200AT | 1 85 | 100AT | 1 =l ] 1
55 200 200AT 1 100 100AT 1 Tu ,_' [ I"'I' L,
75 250 250AT 1 130 150AT 1 | 3
90 300 | 300AT | 1 150 | 150AT | 1 s | | TNy g d - |
In the case the single-phase motor or motor capacity is q “#:" e
not on the selection chart, use the following calculation - £ P : |
to make your selection: - | instalaton T
CT size 2 motor rated current x number oushing
of wire(s) passing through the CT hole

Shock Relay side
L -I. ¥

Shock Relay

HMNotes on CT (current transformer) selection
The load current meter of the Shock Relay shows 100% at the time of the motor
rated current value in the chart.
When the actual motor rated current value is not on the chart, use a CT on which the
load current meter shows an 80~90% range when rated current flows.

(Example: Wires pass through the CT hole twice)
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Shock Relay SS Series

dard S

All-in-one unit with CT

CT
(current transformer)

TSBSS05
TSBSS30
TSBSS60

Externally mounted CT type

External CT
(current transformer)

~

TSBSS100 (TSBSS05+TSB2CT100)
TSBSS200 (TSBSS05+TSB2CT200)
TSBSS300 (TSBSS05+TSB2CT300)

C€

cificatio

ltems Model No. TSBSS05 TSBSS30 TSBSS60 TSBSS100 TSBSS200 TSBSS300
Load current (current seting range)3 0.5~5A 3~30A 5~60A 10~100A 20~200A 30~300A
Applicable 200V class 0.1~0.75kW 1.5~5.5kw 7.5~11kW 15~18.5kW 22~37kW 45~75kW
g | mofor capacity 400V class 0.2~2.2kw 3.7~11kw 15~22kw 30~45kwW 55~90kw 110~132kw
o] Ambient temperature —20°C~60°C
= Ambient humidity 45-85%RH; no condensation
5 envm%rrlr(\ent Vibration Less than 5.9m/s’
5 Altitude Less than 1000m
2 Ambient atmosphere No corrosive gas, dust
Unit model No. TSBSS05 TSBSS30 \ TSBSS60 \ TSBSS05 | TSBSSO5 | TSBSSO5
Current sefting accuracy £10% (full scale)
Set time Start time*3 0.2~30s
range Shock time?*3 0.2~10s
Operation power source (L1 - L2) AC90~250V, 50/60Hz
Maximum motor circuit voltage AC600V, 50/60Hz
Current detection system Two-phase CT system
Self-holding Includes self-holding
Normal state At start up there is a 0.5s delay, then the output relay excites
Output relay At the time of frip When it frips or the power is shut off, the output relay is not excited
%1 Contact capacity 1¢ contact, AC250V 3A (in the case of a resistance load)
£ Minimum applicable load*2 DCI0V, 10mA
S Reset method Press the RESET button or cut the operation power
‘€ | Output relay Mechanical 100,000,000 times
S | lifespon Electrical 100,000 times
Test functions Internal circuit and output relay operation check
Withstand Between the circuit and case AC2000V, 60Hz, 1 minute (power supply circuit and contact circuit)
voltage Between contacts AC1000V, 60Hz, 1 minute
Between circuit AC2000V, 60Hz, 1 minute (power supply circuit and contact circuit)
Gross mass 0.2kg (not including external CT)
Power When AC110V 2.7VA (0.35W)
consumption When AC200V 11.0VA (1.2W)
DIN rail mounting @) X
cuL O X
CE O X
External CT Model No. Not needed TSB2CT100 TSB2CT200 TSB2CT300
<.6 Rated primary current — 100A 200A 300A
55 Rated secondary current — 5A
d5 Rated load — 5VA
Mass — 0.5kg
Notes: % 1. During normal operation the output relay is ON, and when the Shock Relay operates it is OFF (refer to page 82).

#2. When directly inputting output relay contact into the programmable controller (PLC), be aware that a minute electric current can cause contact failure.
As for the input to PLC, it is recommended to drive the relay coil for minute current by relay signal of Shock Relay at first, then input this relay contact to PLC.
%38. Current and time setting ranges can be set within the warranty range, but not the upper or lower level of setting volume.
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Part Names and Functions
LOAD CURRENT volume (A)

Load current can be set to stop the motor at the
desired level when overload occurs. When the motor
current exceeds the preset CURRENT value (at the
same time, overload time continues to exceed the pre-
set SHOCK TIME), the Shock Relay activates and
stops the motor.

START TIME volume (s)

When the motor starts there is a possibility that the
motor current will exceed the set current value. To
prevent the Shock Relay from tripping due to the
spike in start current, start time is set a little bit
longer than the period of motor start up to ignore the
spike.

TEST button

Shock Relay operation can be tested stand-alone or
during motor operation.

(When testing the Shock Relay, continue to press
and hold the TEST button longer than the set
START TIME or SHOCK TIME, whichever is
longer.)

RESET button
After the Shock Relay activates, the RESET button is
used to cancel the self-holding of the output contact.

SHOCK TIME volume (s)

Shock time is the amount of time set until the Shock
Relay will activate when overload occurs. Within the
set time, the Shock Relay will not activate, even if it
is overloaded.

Operational Mode

Rotation speed/ A

current Starting current

Operation light

When the preset current
value is exceeded,
the lamp flickers,
and when the shock
time is exceeded, it
lights up.

CT (current transformer)

Shock time

setting range of
0.2-10s

Start Time

setting range of
0.2-30s

Load Current

Motor rotation speed

Shock Relay

Setload [ —. —.
current value

________ j ._._.__J:.

Motor load current

operation (trip)

Momentary

overload P Overload g

y
A

Output relay

|-
L
Start time Shock time Shock time Time
Set value | Setvalue | | Setvalue
A v "I [T Overload
P Steady area ol area Stop
hal Ll Ll

_.I_‘ESS

Power source

9%

Shock Relay




& Shock Relay :

Outline dimensions

CT unit TSBSS05/TSBSS30/TSBSS60 CT externally mounted type
Mounti TSBBSS 100/ __ o
ounting bracket
210, 66 (attachment) TSBSS200/ l R
—— TSBSS300 . o
mlisl i sl e
Gy ) 2l | W ’
@% 9 N.P gg - = e N ‘Hf‘
< ; ‘ :

ey |

lo-@ e e-e) 2
Al 130
Terminal y Ay 2—M5 . P

54 cover ;Wmng screw 7L=ﬂ Eo— — _ (Mounting hole machining

5-M35 = 2 measurements)

When installing the mounting bracket, a . The external CT .
height size of 65 becomes 73. Mass: 0.2k€ | (current transformer) is wired before delivery. Mass: 0.7kg

Basic connection diagram Notes on usage
o 1. During normal operation, the output relay is
RS T EAB : ,\CA"CU” breaker excited (ON). When overload is detected and the
L lCB . G : Magnetic contactor Shock Relay activates or the power supply is
) ON : Start switch cut, the output relay is de-excited (OFF).
— OFF : Stop switch 2. Pass the motor wire(s) through the CT hole the
%H% Fuse : Fuse number of times referenced in the chart below.
Tr  : Transformer In order to increase the current setting accura-
. T cy, the number of wires that pass through the
M Notes: i CT hole is 2 times or more for small motor cur-
(L l 1. Set the transformer depending on the volt- rents.
-2 }}@ on’}- age of the Shock Relay and MC. Set the When the motor Ioad factor is low, increase the
° insulation transformer if there is a high-har- number of wires that pass through the CT hole
L monic noise generator such as an inverter. p g
2. When it's running normally, the contact as necessary. .
points 95-98 of the TSBSS are "closed" (95- Furthermore, when the number of the wires that
58 96 is "open"), and when tripping, 95-98 are pass through the CT hole is more than 2, it is
96| Short "open" (95-96 is "closed"). Coil capacity of necessary to convert the current scale value of
RS i onac opens and dloses shouid be eurrent volume. .
L s ther 200V A when throwing, and less (Ex.) When a wire passes two times through the
TSBSS than 20VA when holding. CT, the value on the current scale should be at
M 3. Pass two wires out of three phases of the half value.
Noter motor through the Shock Relay's CT in the AC200V class motor AC400V class motor
same direction. Capacity| Shock Relay |, N9 |Gapacity| Shock Relay |, ho-ofvires
(kW) | Model No. | i (kW) | Model No. | thormes
. 0.1 TSBSS05 4 — — —
Single-phase motor reference 02 | TsBSSos | 8 | 02 | TsBssos | 4
. . 0.4 TSBSS05 2 0.4 TSBSS05 3
schematic for when using the motor oos T Tenssos T T oos | Temssos T
1.5 TSBSS30 3 1.5 TSBSS05 1
= “,"f_O,E,R Notes: 22 | TSBSS30 2 22 | TSBSS05 1
Power ! Motc 1. Set the transformer depending on the volt- TSB
souree s~ | QO age of the Shock Relay and MC. Set the 3.7 TSBSS30 ! 3.7 SBSS30 8
insulation transformer if there is a high-har- 5.5 TSBSS30 1 5.5 TSBSS30 2
monic noise generator such as an inverter. 7.5 TSBSS60 1 7.5 TSBSS30 1
2. When it's running normally, the contact 11 TSBSS60 1 11 TSBSS30 1
points 95-98 of the TSBSS are "closed" (95- — — —
96 are "open"), and when tripping, 95-98 are 15 TSBSS60 1
"open" (95-96 are "closed"). Coil capacity of — — — 18.5 | TSBSS60 1
the electromagnetic contactor MC which out- — — — 22 TSBSS60 1
put contact opens and closes should be less . i
than 200VA when throwing, and less than 3. Because products conforming to CE markings

20VA when holding. have been electro-magnetically tested for com-
3. Pass one phase through the Shock Relay's patibility based on industrial environmental stan-
CT in the same direction. dards, they are not for household, commercial or

light industrial use.

Model No.
CT Unit Type - External Mounted CT Type

TSBSSO05
g —

As for the split-phase start and capacitor run
motor, connect CT to the main coil side.

Load current
(maximum current
setting)

LSS Series gg'“géA
—— Shock Relay 60---60A
100--100A
200---200A
300--300A
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Shock Relay SA Series

All-in-one unit with CT

Output relay automatic return type
Output relay activating type when detecting over-current
Economically priced

Accurate current setting

(current transformer) | &

TSBSA05 |
TSBSA10 |
TSBSA30 L
TSBSAG0 '

High repeatability

Test function

Externally mounted CT type

All-in-one unit with CT (current transformer)
Can be mounted on a DIN rail (35mm
Can be used with a single-phase motor
CCC certification

N

External CT
(current transformer)
TSBSA100 (TSBSA05+TSB2CT100)

TSBSA200 (TSBSA05+TSB2CT200)
TSBSA300 (TSBSA05+TSB2CT300)

Standard specifications

Function Model TSBSAO05 TSBSA10 TSBSA30 TSBSA60 TSBSA100 TSBSA200 TSBSA300
Load current (current setting range)*3 0.5~5A 1~10A 3~30A 5~60A 10~100A 20~200A 30~300A
Motor 200V class 0.1~0.75kW 1.5~2.2kW 3.7~5.5kW 7.5~11kw 15~18.5kwW 22~37kW 45~75kwW
| copacity 400V class 0.2~2.2kW 3.7kw 55~11kW | 15~22kW | 30~45kW | 55~90kW | 110~132kwW
2 Ambient temperature —20C~60°C
§ Work Ambient humidity 45-85%RH: no condensation
enviro?\rment Vibration Less than 5.9m/s’
Altitude Less than 1000m
Atmosphere No corrosive gas or dust
Unit model TSBSA05 TSBSA10 TSBSA30 ‘ TSBSA60 ‘ TSBSAO5 TSBSAO5 TSBSAOS
Current sefting accuracy +10% (full-scale)
Time sefting Start time*3 0.2~10s
range Shock time*3 0.2~5s
Operation power source (A1—A2) AC90~250V, 50/60Hz
Maximum motor circuit voltage AC600V, 50/60Hz
Current defection system 2 phase CT system
Self-holding No self-holding (automatically returns after 1s)
E Normal state Output relay is not excited
= Outp;i] relay At the time of trip Output relay is excited
= ' Contact capacity 0.2A AC250V cos ¢ =0.4
Minimum applicable load*2 DC10V, 10mA
OqF)ui relay Mechanical 10,000,000 times
lfe span Electrical 100,000 fimes
Test functions Internal circuit and output relay operation verification
) Between the circuit and case AC2000V, 60Hz, 1 minute (power supply circuit and contact circuit)
V{,ghﬂggd Between contacts AC 1000V, 60Hz, 1 minute
Between circuits AC2000V, 60Hz, 1 minute (power supply circuit and contact circuit)
Mass 0.2kg (excluding external CT)
Power When AC110V 2.7VA (0.35W)
consumpfion | when AC200V 11.0VA (1.2W)
DIN rail mounting O X
External CT Model No. Not needed TSB2CT100 TSB2CT200 TSB2CT300
Q Rated primary current — 100A 200A 300A
g Rated secondary current - 5A
I% Rated load - 5VA
Mass — 0.5kg

Notes: 3¢ 1. The operation of the TSBSA Series is the complete opposite of the TSBSS Series.
2. When directly inputting output relay contact into the programmable controller (PLC,

As for the input to PLC, it is recommended to drive the relay coil for minute current by relay signal of Shock Relay at first, then input this relay contact to PLC.

), be aware that a minute electric current can cause contact failure.

% 3. Current and time setting ranges can be set within the warranty range, but not the upper or lower level of setting volume.
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& Shock Relay

Part Names and Functions
LOAD CURRENT setting

Load current can be set to stop the motor at the

desired level when overload occurs. When the OC lamp
motor current exceeds the preset CURRENT When the motorlcurreﬂteixceeﬂsk
value (at the same time, overload time continues preset current value, the lamp flickers. CT (current transformer)

to exceed the preset SHOCK TIME), the Shock When shock time exceeds the preset
Relay activates and stops the motor. time, the lamp lights.

START TIME setting

Shock time

When the motor starts there is a possibility that MON Iamp : Set range 0.2-5s
the motor current will exceed the set current The lamp lights during \ / ’
value. To prevent the Shock Relay from tripping normal monitoring conditions.

When the shock time

due to the spike in start current, start time is set
a little bit longer than the period of motor start up
to ignore the spike.

TEST function

Shock Relay operation can be tested stand-alone
or during motor operation. .
(When testing the Shock Relay, continue to press Start time

and hold the TEST button longer than the set Set range 0.2-10s
START TIME or SHOCK TIME, whichever is
longer.)

SHOCK TIME setting

Shock time is the amount of time set until the
Shock Relay will activate when overload occurs.
Within the set time, the Shock Relay will not acti-
vate, even if it is overloaded.

exceeds the preset time,
the lamp turns off.

Load current

Operational Mode

Rotational A Motor rotational speed
speed-

current U

Shock Relay operation (trip)

Load t——— _—t - - ————— t—t———————
oad curren )
Motor load current Overload
P
Momentary overload
—>
Time
Start time Shock time Shock time
Start up Steady area Overload area Stop
< ><
Output relay
Outline dimensions
CT unit type TSBSAO5/TSBSA10/TSBSA30/TSBSAB0 | CT external mounting type
TSBSA100/ ﬁ“
Mounting bracket HEEEE ]
10, 86 (accessory) TSBSAEOO/ . =
525 ﬁ\ 74 TSBSA300 | A=
63 < =l
i\l e -
@@ 7= \QZ\/ o L 4 '?8 ‘ w ‘ 7
@§ 5 _ ? Eor il
4 @U% @_@D o ‘ 15‘02 ‘ 48
= 130
54 'cl'g‘l;g\rinal Wire screw :k==ﬂ L;, Z—i/l ’ —
S35 = 11z Installation hole size
When attaching the mounting bracket, The external CT
a height of 65 becomes 73. Mass: 0.2Kkg | (current transformer) is wired before shipment. Mass: 0.7kg
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Basic connection diagram
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Shock Relay

CB ! Circuit breaker

MC : Magnetic contactor

ON ! Start switch

OFF : Stop switch

Fuse : Fuse

Tr . Step-down transformer/ Insulation transformer
Notes:

-

. Set the transformer depending on the voltage of the Shock Relay and MC.

Set the insulation transformer if there is a high-harmonic noise generator such
as an inverter.

The TSBSA contact output 95-98 is "open" during normal state (95-96 is
"closed"), when tripping 95-98 is "closed" (95-96 is "open").

Coil capacity of the electromagnetic contactor MC which output contact opens
and closes should be less than 200VA when throwing, and less than 20VA
when holding.

3. Two wires out of three phases of the motor are passed through the Shock

v

M SA Series

Relay's CT in the same direction.

Single-phase reference connection diagram

R S

O—oes

Fuse

Shock Relay
SA Series

Model No.
TSBSAOS5

[ Load current
SA Series

Shock Relay

Notes:

1. Set the transformer depending on the
voltage of the Shock Relay and MC.
Set the insulation transformer if there is a
high-harmonic noise generator such as
an inverter.

2.The TSBSA contact output 95-98 is

"open" during normal state (95-96 is
"closed"), when tripping 95-98 is "closed"
(95-96 is "open").
Coil capacity of the electromagnetic con-
tactor MC which output contact opens and
closes should be less than 200VA when
throwing, and less than 20VA when hold-
ing.

3. 1 phase of the motor is passed through
the Shock Relay's CT in the same direc-
tion.

For when the split-phase or condensor
start, connect the CT to the phase of the
main coil side.

Number of wire(s) to pass through the CT hole

Depending on motor capacity, use the chart on the
right to select the applicable Shock Relay model and
number of wire(s) to pass through the CT hole.

When passing the wires through CT holes more
than two times, attach a multiplication rate sticker
to the empty space at the bottom right-hand side of

the Shock Relay surface panel.

Maximum preset current value

05...
]O...
30...
60...
100--
200--
300--

5A
10A
30A
60A
100A
200A
300A

® b MLlp ®

- ® =
L] 'u !.E --1_

- cFFBs ¢

* " * ®

BT TIVE

ATRTIVE '."‘
Iﬂ I|Il- :IE | 11

Multiplication rate sticker

AC200V class motor AC400V class motor
Capacity | Shock Relay | No.ofviestotpss | Capacity | Shock Relay | No.ofwies hotpes
(kw) Model No. Hrough he CThoke (kW) Model No. Hrough he CThok
0.1 TSBSAO5 4 — — —
0.2 TSBSAO5 3 0.2 TSBSAO5 4
0.4 TSBSAO5 2 0.4 TSBSAO5 3
0.75 TSBSAO5 1 0.75 TSBSAO5 2
1.5 TSBSA10 1 1.5 TSBSAO5 1
- 2.2 TSBSA10 1 2.2 TSBSAO5 1
3.7 TSBSA30 1 3.7 TSBSAT10 1
" 55 TSBSA30 1 55 TSBSA30 1
7.5 TSBSA60 1 7.5 TSBSA30 1
TSBSA60 1 11 TSBSA30 1
— — — 15 TSBSA60 1
— — — 18.5 TSBSA60 1
— — — 22 TSBSA60 1
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Shock Relay 50 Series

1. Economically priced
2. Automatic reset
3. Additional specifications available TSB50

Standard specifications

TSBCOM
current transformes

- Model TSB50-COM
Moftor 200V class 0.2~3.7kwW
400V class 0.2~3.7kwW
5 Ambient temperature -10°C~50°C
e Ambient humidity 45-85%RH: no condensation
S| Work environment Vibration Less than 5.9m/s?
Altitude Less than 1000m
Atmosphere No corrosive gas, dust
Unit Model No. TSB50
Load current (current setting range) 50~130%(100%=5mA)
Current setting accuracy +10% (full-scale)
. . \ Start time Fixed at 3s
e g memze Shock time 0.3~3s
Rated power source voltage AC100/110V or AC200/220V 50/60Hz
Maximum motor circuit voltage AC600V. 50/60Hz
Current detecting system Single-phase CT system
e Self-holding No self-holding (automatic return)
5 Normal operation Output relay is not excited
c Output relay At the time of frip Output relay is excited
2 Contact capacity 1s contact, AC250V 0.1A (inductive load cos ¢ =0.4)
Minimum applicable load DCIOV, 10mA
Ovutout relay lif Mechanical 10,000,000 times
uiput relay fite span Electrical 100,000 times
Test functions Not available
Space between circuit and housing AC1500V, 60Hz, 1minute (power supply circuit and contact circuit)
Withstand voltage Contact spacing AC500V, 60Hz, 1minute
Circuit spacing AC1500V, 60Hz, 1minute (power supply circuit and contact circuit)
Mass 0.3kg (not including external CT)
Electricity consumption 0.5VA
o Attached External CT TSB COM
O ; 0.75A. 1.5A. 1.75A. 2.0A. 2.5A. 3.3A,
5 Rated primary current 40A. 53A. 7.0A, 9.0A. 10.0A. 16.0A
3 Rated secondary current 5mA
I Rated load 0.5VA
Mass 0.5kg
Notes:

1. If TSBCOM-A (small capacity type CT) is used, it can be used for less than 0.1kW motors.
2. When directly inputting output relay contact into the programmable controller (PLC), be aware that a minute electric current can cause contact failure.

As for the input to PLC, it is recommended to drive the relay coil for minute current by relay signal of Shock Relay at first, then input this relay contact to PLC.
3. Current and time setting ranges can be set within the warranty range, but not the upper or lower level of setting volume.

Each Part and Function Operational Mode

Load current setting:
Set range motor rated current,

50% -~ 130% Shock time:

Set range 0.3 --- 3s

Rotation speed &
/eurrent Starting current Motor speed
Shock Relay operation
) -
N (trip)
Loadcurrent | . Y . . . ﬂ I [7 ,,,,,,,,,,
Motor load current
Momentary
overload overload
»—¢ »
Start time Time
Fixed at 3s Shock time Shock time
P, d
Steady area N Overload area Stop
> <

Power indicator lamp:
Lamp lights when operating normally,
and turns off during Shock Relay activation
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SAFCON

Outline dimensions Basic connection diagram

Main unit TSB50 = a2 oA
— Power ':F_h T i L Sy
$ """ source {3} [Dr—t—p—] K9 | Motor
& By o
Tl B o
SHOCK | RELAY ’ H
TYPE T8 50 00 > =
e e sl +————
O ¥ ™ Misec,’ Wi
T S T O e
L b Reset e
: o —
78
- |
o '¢r klll__l
tan
" Stop
Shock
Relay 50 [ =
Common type CT (current transformer) Series ?- 5 |
TSB COM/TSB COM-A - _ |
70 T
50 Notes:
1. When the main circuit's voltage exceeds 220VAC, install a step down transformer.
As well, take care not to make a mistake with the power source (AC100V or
:gﬁ] AC200V) wiring.
2. If the CT's secondary side is left open while the primary side is energized, it will
~ “ cause damage to the CT.
[ M A When the Shock Relay is not connected, short-circuit the CT's secondary side.
Name p\até for g 3. Coil capacity of the electromagnetic contactor MC which output contact opens and
connecting terminals closes should be less than 200VA when throwing, and less than 20VA when hold-
I l ing.
s Common CT (current transformer)

- TSB COM (standard type) can be used with a 0.2-3.7kW
motor.

- TSB COM-A (small capacity type) can be used with a
0.1kW and smaller motor.

- When motor voltage is higher than 600V, a CT for a high
voltage motor can be used.

Shock Relay

Model No.

TSB 50

Addltlonal specifications S, V, T1, T2

COM & COM-A

HTSB COM (standard type)

Motor voltage AC200/220V Motor voltage AC400/440V
Common type CT "?&3{ Motor rated| Connecting terminal |Motor rated| Connecting terminal
current (A) [Motor side|Shock Reloy side | current (A) |Motor side | Shock Relay side
(current transformer) ay y
. 0.2 1.75 K-L k-4, 0.75 K-L2 0- 4
50 Series COM:---for 0.2 --- 3.7kW 0.4 25 KL P 15 KL Il
—— Shock Relay COM-A:--for 0.1TkW and less 0.75 4.0 K-L2 k- 45 2.0 Ll 0ot
1.5 7.0 K-Li k-0, 3.3 Li-L2 k- 0>
Note) Use main unit with CT as a set. 2.2 10.0 K-Li k-0 5.3 Li-L2 k-0
3.7 16.0 K-Li k- s 9.0 K-Li 0 4s
Note:

BCT (current transformer) Selection Notes

Common type CT, motor side L1-L2; Shock Relay side I1-12 combination, 1A output CT can be combined.

Connecting terminal

WTSB COM-A (small capacity type)

Motor side  §

55
g

13

> O
0

The load current meter of the Shock Relay shows 100% at Motor rated

the time of the motor rated current value in the chart. current (A) | Motor side |Shock Reloysde

When the actual motor rated current value is not on the 0.15 K-L. k0,

chart, use a CT on which the load current meter shows 80%- 0.25 K-L2 k-0,

100% range when rated current flows. 0.4 K-L» k- Us
0.6 K-Li k-4,
1.0 K-Li k-0
1.6 K-Li k- {5

Note:

Select by current value

Additional specifications chart

J Shock Relay sndel

Additional specs.

Subtropical specifications

Power source voltage modification

Start time modification

Shock time modification

Model S \% T T2
TSB50 @) @) O @)
Notes: ©: Multiple specifications available

1. Refer to page 82 for detailed specifications.
2. Specify operational power source voltage for the Shock Relay in the case of additional specification V.
3. Specify required start time and shock time in the case of additional specifications T1 and T2.
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Shock Relay SM Series

Features

It protects the machines and equipment that are driven by
small capacity motors from damage due to overload.

The Shock Relay monitors the current of the driving motor,
and when there is an abnormal amount of current, it outputs
the relay signal and stops the motor.

Compact

Current setting range of 0.5-2A

Applicable motor capacities: Function i) TSBSMO2
. Three phase 200V 60~200W
Three-phase 200V 60 --- 200W Motor capacity R0 40— 200W
Single-phase 200V 60 --- 200W  Single-phase 100V 25 --- 90W #1 sf"gle Ph"se ooV o oow
. . . ingle phase ~
All-in-one unit with CT (current transformer) Load current seffing™*3 0.5~2.0A
. . Start time 1.5s (fixed)
Economical Iy prlced Shock time 1.0s (fixed)
Current detection system One phase conversion type
Special specification models based on the standard Confact capacity Tc contact 3A AC250V cos ¢ =1
model are available. Please consult TEM. P Minimum applicable load DC10V, 10mA 2
" — " Output relay Operation Automatic reset
‘ Special specifications example ‘ Operation timing Output when operating
: 'gol Caséi tyfg v orintod-cireuit board Life span 100,000 fimes
ny & Shiock Hie'ay primecolreuit board. Operation power AC90~250V  50/60Hz
- Motor capacity variation Ambi N 10~50C
Responds with motor capacities other than the standard oienioperarngiemperaiie
. g : Notes:
ISTARJ T”Vclﬁ./ dSPOCK TLME mOd_IfflCE!tlon 1. Motor capacity is just for reference. Select with the actual load current value.
t can be modified from standard specifications 2. When directly inputting output relay contact into the programmable controller (PLC), be aware
- Non-contact output type that a minute electric current can cause contact failure.
When nputing the Shock Relay ouput into the programmable A% M1 PLE, s eosmmared o sy cot o it e by sy
éor::?l”elrdgsequencer)’ this is the optimum output. 3. Current and time setting rahges can be set within the warrant;/ range, but not the upper or
- Self-holding type lower level of setting volume.
The standard automatic reset type can be changed to the self-
holding type.

- Includes reverse driving function type . ) )
If the motor is overloaded, it will automatically repeat forward/reverse drive.

iy motoris veroade, il atonate Outline dimensions for reference
Other than an output signal to stop the motor, an alarm signal is

available. 55 2—44.6hole
+ Includes soft start function type —

Includes a function to soften the shock that occurs when the motor starts. L ?Z] A g 2l
Number of wire(s) to pass through the CT hole Ls 3,

Referring to the basic connection diagram and the chart below,

pass the motor's power line through the CT (current transformer). 65 —E—
Rated motor current No. of times wire passes through the CT | Current reading convert indicator 33 TSBSMO02
More than 0.3A, less than 0.5A 3 times 3 times one third i Mass: 0.2kg
More than 0.5A, less than 1.0A 2 times 2 times one half w1
M han 1.0 2.0A 1t The above dimensions are subject to change without notice, so please contact
ore than 1.0, upto 2. times unnecessary Tsubaki Emerson to confirm the dimensions before designing.
Notes:

1. In the case the number of times the wire passes through the CT is 3 or 2 times, read

the indicator scale one third or one half respectively. ) ) - . -
2. I:ge(s:s-rart;;glrjr?g hole diameter is 6.5 mm. Use the wire which can pass the CT with Bas I c con nectl n g d I agra m
Notes on usage: oo

1. The output relay is excited (ON) when the Shock Relay So i
detects overload and is operated. To 1

TSBSMO R
o Load current i Equer T
(maximum set current value)
SM Series 02---2A
Shock Relay
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. Mechanical

Torque Keeper, Mini Keeper

& Torque Keeper TFK Series - p103~p113

(;j Mini Keeper MK Series - p114~p119




Torque Keeper

Features

The friction facings of the slipping
clutch and brake are made with
special fine chemical fibers.

Ministry of Economy, Trade and Industry
picks for Good Design Award product

Long life

Special fine chemicals are used for friction facings,
so much longer life can be expected when compared to
other types of brake lining.

Torque Keeper

Slipping torque stability

Torque fluctuation is very small,
so stable torque can be transmitted.

Constant torque repeatability

Even with high frequent repeated slippage, stable torque
is transmitted consistently.

[

Ligh tweigh t Standard brake

Due to the aluminum AF flange,
the Torque Keeper is light in weight.

ol Jl!
i il

!f T

Its special design makes for significant space savings.
The Torque Keeper is more compact than other braking
devices.

i Compared to our ordinary products
Wide torque range

Intermittent slip

Each size has a wide torque range.

10th time

Easy torque setting /

Torque indicators make torque setting easy.

50th time
Ease of operation /
100th time

Operation is easy due to the easy to use adjusting nut.

Greasing unnecessary

Grease and cooling are not needed.

Quick finished bore delivery

Finished bores can be made for quick delivery.
(Refer to page 109 for details)
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Long life/ Stable/ Easy to operate!

Our brakes have embarked on a new era of the fine chemical
fiber. By using these fine chemical fibers, the Tsubaki Emerson
Torque Keeper can achieve a longer product life than that of the
conventional type of brake lining. This brand new type of Torque
Keeper brake has been designed with an abrasion resistance, the
use of a torque indicator, weight savings and other aspects that
make it easy to use. For the driving of each conveyor's
accumulation and brakes for automatic machineries as well as
others, we recommend Tsubaki Emerson's Torque Keeper for all
industrial equipment brake mechanisms.

A wnED AL g
1% )

TFK20 - 25 - 35 TFK50 - 70

Lock screw -
Torque indicator
= Adjusting bolt

Washer Adjusting nut

Disk spring Pit plate

AF flange

Plain bearing

Set screw

Set screw
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& Torque Keeper

Purpose and Machine Type

TORQUE KEEPER

— Accumulation

For stopping at correct position
due to stable slipping feature of
the Torque Keeper

Pallet Cart Conveyor
Chain Conveyor *!
Roller Conveyor *?
Belt Conveyor

— Turning Table *3
— Indexing Table

— Printing Machine {IPEp:rllFeeder
nk Ro

Transfer Machine
Electronic Device

Table Lifter
— Lifting Equipment {Pallet Lifter

— Turnover Device

The Torque Keeper can apply
stable load to the machine.

Note: Refer to page 106 for 1~ 3%6.

— Intermittent Slip —
Due to repetition Trav Lifter
of slipping and - ||yF d
connecting, 0 eeder
dri ide i — Press Machine
dven ede e L Loveller
toraue. __Wire Processing {Roll Feeder
Machine Leveller
Braking | — Textile Machine
— Automatic Cart
—Machine Tool ——Grinding Machine**
_Automatic Packaging{PaCkaging Film Unwinder
Machine Adhesive Tape Winder
. Wire Processing Steel Cord Winder
Continual — :
— Slip _ | Machine {Tensioner
Braking unit for —Film Machine ——Tensioner
various types . . .
of machines — Spraying Machinery——Hose Winder
e wously, [ Office Machinery ——Transcrioe Ribbon Winder
—Winch —Prevents Wires From Loosening
— Exercise Machine{;;alnlngl\l/\lﬂachhme
itness Machine
Bolt Tightener
| Dragging —— Special-Use Machine{Nut Tightener

Valve Tightener *¢

Food Processin _
"~ Machinery € —Cap Tightener

——Load Testing Equipment
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Applications
—Accumulation—

(FOR LOADING/UNLOADING) %1

Stopper Work piece

_.= Auto-hand

'EIHI]II[[EUIE;E

| Conveyor

| I| Stop Bar chain

Torque Keeper  Emerworm

Sprocket
Plastic Tray

Chain Conveyor
When the stop bar contacts the stopper, the Torque Keeper slips and

the conveyor stops.
When the stopper is unset, the Torque Keeper connects and the con-

veyor resumes operation.

—Braking—

(INDEXING SLIPPING) %3

|, Stopper

Turn Table

Spur Gear

% Emerworm

Turn Table for Parking System

At the parking station the car is rotated in the exit direction on the
turn table. When the turn table comes to the correct position,

it will be stopped by the stopper. The slipping of the Torque Keeper

protects the drive unit from damage.

—Dragging—

(FOR LOAD) e
Bearing Torque Keeper

| Roller

Wrist Exerciser
The wrist can be exercised by the rotating roller. The Torque Keeper

applies the load to the roller through the stable slipping torque.
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(FOR INTERMITTENT SLIP) *2

Idler

Torque Keeper Sprocket Roller Chain
Part A | Free Material I' Sto o
art. Roller | Stopper | i PP

'S E‘Bﬁﬁwﬂw
| e “Torque Keeper”

- — —l'

"
Emerworm Lo Roller Chain

Torque Keeper

. — N
Details of part A

Roller Conveyor

When the roller chain is moving, if the material contacts the stopper,
the nearby Torque Keeper slips and the material will be stopped.
After releasing the stopper, the Torque Keeper will be connected and
the material will continue moving.

(CONTINUAL SLIPPING) x4

Film, paper or
sand paper

Winding Roll

Winding of Film, Paper or Sandpaper

The gear motor winds the film, paper or sand paper through the
Torque Keeper. In this case, the Torque Keeper is slipping under low
rpm, so it can apply stable tension.

(FOR TIGHTENING) #*6
Roller Chain
Tor K ; _ (A Chain)
orque Keepe F -
Bearing - i : I
| [ d J
T | oW == Slide Base
Emer\;vorm
Bearing
Socket

Valve or bolt-Nut

Tightening Machine
The bolt, nut and valve are tightened
by the stable torque of the Torque Keeper.

Torque Keeper

@
o
]
»n
b3
[’
(==



& | Torque Keeper :

TFK20-25-35
ODAQ@®® O
Torque indicator
1 L
D Hub
@ AF-flange
N ® Plain bearing
J @ Plate

0) ® Disk spring
B _|C ® Adjusting nut
A Torque indicator @ Washer
M Set screw

There is a spacer between the disk spring and plate of TFK20-1L and TFK35-1L @ Lock screw

Unit : mm
Sett Rough | Max. Dimensions Weight
etting torque range
ez N, N-m {kgf-m o | oot F || UK Adijusting nut| Set
dia. | dia. | A ® = (h7) G | H |pcD No.-dia| L N (O P dia. x pitch |screw ke
0.59~1.18
TFK20-1L 10.06~012|
TFK20-1 1167168:5(3868} 7 |14 37133 7 | 84|50 | 24| 70| 4M6 | 5 | 38| 5 |2 | M24x1.0 | M5 | 0.56
3.92~11.8
TFK20-2 0.4~1.2}
1.18~4.12
TFK25-1L | 18042
TFK25-1 2% 10 | 22 | 48 (168 8 | 96| 65 | 35| 84| 4Mé | 6 | 52| 5 |2 | M35x1.5 | M5| 076
7.84~32.3
i {0.8~3.3|
5.88~11.8
TFK35-1L 0.6~1.2]
TFK35-1 ]{}g:j“b:}] 17 | 25 | 62 [19.8] 8 |120| 89 | 42 [108| 4M& | 7 | 65| 6 | 25| Ma2x1.5 | M6 | 1.5
20.6~89.2
TFK35-2 2.1~9.1]
Note: 1. All rough bore types are in stock.
2. A Lock screw is supplied with the Torque Keeper.
Installation
1. When installing the belt-pulley, sprockets etc, fix the 2. When installing the torque arm, fix it to the AF flange
outside diameter (dimension F) of the AF-flange and with bolts tightly.
spigot facing with a bolt tightly. (Example 1) Also, the tip of the torque arm should be supported in
The sprocket minimum number of teeth to be shown the rotational direction only.
is on page 108. There should be sufficient free movement for axial
The recommended tolerance of the spigot facing is H7 direction. (Example 2)
or HS.
Example 1 Example 2

AF-flange

i
\M Clearance
i

T Stopper /
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TFK50-70

QODORR@®B®E®ODE
Torque indicator
rorque indicat
L
|
]
! T
-4 I L Y
e @ AF-flange
(3 Plain bearing
@ Plate
- (® Disk spring
i ® Pilot plate
@ Adjusting nut
.L&l. 9 Adijusting bolt
A J-K tapping © Set screw
(OLock screw
Unit : mm
Dimensions .
Model No Setting torque range R&J‘%h I\[;\grxé We'gh'
: N-m  {kgf-m} da |dio |l AlBlcl.Elac!|Hh | J-K L | Adjusting nut | Adjusting bolt | Set ke
: : (h7) PCD |No.-dia. dia. x pitch dia. X pitch  |screw
11.8~294
TFK50-1L 11.2~3.0}
TFK50-1 %228;:1225} 20 | 42 | 76 |22.8| 12 | 166|127 | 65 [150| 4M8 | 9 | M65x1.5 M8x1 | M8 | 4.0
52.9~252
TFK50-2 15.4~25.7)
29.4~51.8
TFK70-1L 13.0~7.2]
TFK70-1 POTNe |30 | 64| 98 |248| 12 216]178| 95200 6M8 | 10 | M95x15 | MIOx1.25 |MIO| 9.4
134~650
TFK702 [13.7~66.3}

Note: 1. All rough bore types are in stock.
2. A Lock screw is supplied with the Torque Keeper.

Minimum number of sprocket teeth Bore Finishing
Sprocket . . .
Model.No P When bore finishing, chuck the outside diameter of the hub g
foid Al 800 Rl DRS00 36 120 as per the following instructions and align the centering. §> g
TFK20 | 32 | 25 If the centering is bad, there is a possibility of not stable slip- BENE
ping torque due to abnormal run out of friction facing. =

TFK25 | 35 | 28 | 23 | 20 | 16

TFK35 233 98 |24 [ 19| 16 | 14 ——
(34) (f ‘
A37|A31 ; L
TFK50 45 (38) | (32) 24 | 20 18 \‘ ; o
VAV VAVANCIAPANCE ‘ /| 0.03
TrK70 “8)| 40)| 32| | %2 \ .
Note: 1.The roller chain which does not require lubricating oil is recom- |
mended. ’ 1
2.2 denotes non-standard A-type sprocket needs a space.In case /
of using standard sprockets, please use the sprocketin (). / ! __’_ I

TFK35-1-25J-2.5

Model No. L {

No. of disk springs
1--1pc
2---2pcs
1L---weak spring

Set torque —_—
(Unit: kef.m, No symbol if there is no torque setting)

Keyway type
(J: New JIS normal type, E: Old JIS 2nd grade , No symbol: special keyway)

Bore diameter —!
(No symbol if there is no finished bore)
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& | Torque Keeper

The finished bore Torque Keeper TFK

Finished bore products can be made for quick delivery

BFinished bore and keyway
The finished bores of TFK20~TFK70 have been standardized

HMFinished bore sizes chart

Unit : mm

Torque Keeper Model No.

Finished bore size

TFK20-1L

TFK20-1

TFK20-2

10,11,12,14

TFK25-1L

TFK25-1

TFK25-2

12,14,15,16,17,18,19,20,22

TFK35-1L

TFK35-1

TFK35-2

19,20,22,24,25

TFK50-1L

TFK50-1

TFK50-2

22,24,25,28,29,30,32,33,35,36,38,40,42

TFK70-1L

TFK70-1

TFK70-2

32,33,35,36,38,40,42,43,45,46,48,50,52,55,56,57,60,63

Delivery

Ex.-Japan 4weeks by sea

Model No.
TFK35 -1 - 25)

Size

No. of disk springs
1--1pc
2---2pcs
1L---weak spring

New JIS keyway normal type

Shaft bore

BChamfering and finishing

Shaft bore diameter

Chamfering size

¢ 25 and less C0.5
¢ 50 and less Cl
Above ¢ 51 Cl.5
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Expanded keyway portion

B Shaft bore diameter and keyway
specifications
- Shaft bore diameter tolerance is H7
- The keyway is new JIS (JIS B 1301-1996) "normal type"
- Set screws come delivered with the product




SAFCON

Selection

When using the Torque Keeper with a human transport device or a lifting device, install a suitable protection

device on that equipment for safety purposes.

Otherwise an accident resulting in death, serious injury or damage to the equipment may occur due to a

falling accident.

1. Decide the conditions from the table below in accordance with your application (see page105).
Determine the size from the T-N curve graphs on the next page.

Application| Conditions Size

Eetermlnfe th(ilfollowmg .for the Torque Determine a size for which the slip torque and rpm is within the allow-
.5 @eesll).er o cach conveyor: able range (below the curve) on the T-N curve graph.
= %p torque
g % gﬁp rpm . When the slip time is longer than the connection time, and the time
5 p time (conveyor stop time) d d ds eight h d that it b ted
2 @ Connection time (conveyor drive used per day exceeds eight hours, we recommen at it be operate
::’ time) within the [ area of the T-N curve graph.

(B®Operating time per day

Determine the following for the Torque

Keeper of each machine: Determine a size for which the brake torque and rpm is within the

(D Brake torque allowable range (below the curve) on the T-N curve graph.
0 @ Slip rpm
E 3 Slip time (brake operating time) When the slip time is longer than the connection time, and the operat-
o @ Connection time (time when brake ing time per day exceeds eight hours, we recommend that it be operat-
/M not operated) ed within the 2 area of the T-N curve graph.

® Operating time per day

Note: Items @) and @ are not necessary

in case of continual slipping.

Determine the following for the Torque Determine a size for which the slip torque and rpm is within the allow-

Keeper of each machine: able range (below the curve) on the T-N curve graph.
o @ Slip torque
'g @ Slip rpm When the slip time is longer than the connection time, and the operat-
s ®) Slip time ing time per day exceeds eight hours, we recommend that it be operat-
A @ Connection time ed within the 20 area of the T-N curve graph.

(® Operating time per day

2 . Verify that the shaft bore range of the chosen Torgue Keeper conforms with the shaft diameter to be
installed.

3. Setting the slip torgue:
Each Torque Keeper is set at a value that is 50% of the maximum set torque range (see pages 107, 108). The torque
curve will be included with the unit when it is delivered. This 50% torque is called the “zero point” and it is the basis
for setting the slip torque.
For details, see the section, “Handling Part 2" on page 112.

Torque Keeper

@
Lo
]
»n
b3
[’
(==

Points of caution regarding selection

1. Do not allow water or oil to get onto the friction surface. This will cause the torque to drop and unstable slip torque will
result.

2. The T-N curve graph is intended for use when the ambient temperature is below 40C. Please contact TEM when the
ambient temperature is higher than this.

3. Please contact TEM when the slip torque for the shaft diameter to be used is smaller than the setting torque range of
the Torque Keeper.
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= ) Torque Keeper '

T-N Curve { } for reference
TFK-20
15 15
* \
£10 A TI0 g
) N\ =
g . :
505 N 1s 8
e S~ =
\\
Lo
0 25 50 75 100 125 150
rpm r/min
TFK-35
10.0 T100
90— +90
8.0 \\ 180
e i
W z
x50 T50 o
340 N\ tw 8
g 3.0 \\ T30 S
20 — Te0
1.0 110
0 25 50 75 100 125 150 °
rpm r/min
TFK-70
70 1700
60 ‘\ 1600
—é 50 \ 1500
W 40 Ta00 E
< \ z
2 30 \ T300 g
g &
C 20 \\ T200
10 — T100
L0
0 25 50 75 100
rpm r/min

Handling Part 1

1.

2.

All Torque Keeper units are shipped with rough
bores.

Finish a shaft bore in the hub after disassembly.
Refer to page 108 regarding shaft bore finish.

Be careful not to mix up parts when disassembling
two or more Torque Keepers. When assembling, be
sure to use the original parts. If parts are mixed up,
the slip torque will not match the torque curve deliv-
ered with the unit.

[l

TFK-25

(2]
o
[S2)
o

I
o
N
o

E 1=

30 30
B \ z
° N\ 13
320 N 208
= (o]
2 ~ =

1.0 T10

0 25 50 75 100 125 150 200 0
rpm r/min
TFK-50

30 T300

25 '\ 7250

€20 T200
& \ z
215 \ T150 =
()] [0}
3 3
g0 AN T100 &
= \ [

5 T50

0 - O
25 50 75 100 125

rpm r/min

Note: The T-N curve graph is based on the allowable

temperature range of the Torque Keeper.

If a more stable slipping torque is necessary,
we recommend that it be operated within
the X area.

3. Be sure that any toothed belts or roller chains, etc.,

are not over-tensioned when using the Torque
Keeper. Unstable slip torque will result if more than
the required tension is applied.




Handling Part 2

Each Torque Keeper is set at a value that is 50% of the
maximum set torque range (see pages 107, 108). The
torque curve will be included with the unit when it is
delivered. This 50% torque is called the “zero point” and
it is the basis for setting the slip torque.

SAFCON

To set the slip torque of TFK 20, 25 and 35, tighten the
adjustment nut with a hook spanner wrench. To set the
slip torque of TFK 50 and 70, tighten the three adjust-
ment bolts with a wrench. Refer to page 113 to determine
the zero point.

Setting the slip torque
TFK 20, 25 and 35

(1)When the required slip torque is over the zero point, tighten the adjustment
nut to the angle required in accordance with the attached torque curve. This
operation is facilitated by the torque indicator (which shows the angle) and
match marks.

(2)When the required slip torque is below the zero point, loosen the adjustment
nut beyond the point required and then tighten it to the desired angle, in
accordance with the attached torque curve.

Example: Set to a slip torque —30°from the zero point.
(DLoosen the adjustment nut to —60° from the zero point.
(@Tighten the adjustment nut from —60°to —30°

TFK 50 and 70

(1)When the required slip torque is over the zero point, tighten the three
adjustment bolts to the angle required in accordance with the attached
torque curve. This operation is facilitated by the torque indicator (which
shows the angle) and match marks.

(2)When the required slip torque is below the zero point, loosen the three
adjustment bolts beyond the point required and then tighten them to the
desired angle, in accordance with the attached torque curve.

Example: Set to a slip torque —60°from the zero point.
(DLoosen the adjustment bolts to —90°from the zero point.
(@ Tighten the adjustment bolts from —90°to —60°

(Caution) When initially setting the Torque Keeper or when changing the set-

ting during operation, we recommend running the machine for two or three

minutes to run in before normal operation. This will allow you to obtain a more
stable slip torque. Break-in as follows in accordance with the slip torque set-
ting.

TFK20-25 35 Torque indicator

Match Mark

TFK50-70 Torque indicator

Torque indicator Match Mark

Match Mark

(2)When the slip torque is above the zero point:
(DSet the slip torque as explained above.
(@Run in the machine for two to three minutes.
(3Return the adjustment nut or bolts to the zero point.
@)Set the slip torque again and then begin normal oper-

(1)When the slip torque is below the zero point:
(DRun in the machine at zero point torque for two to
three minutes.
(2)Set the slip torque as explained above and then enter
normal operation.

Torque Keeper
TFK Series

ation.
Torque Curve
Weak Spring Type
TFK20-IL- TFK25-IL- TFK35-IL TFKS5O0 - IL-TFK70 - IL
1.2 12 7 Too
— —
10 A TFK35-IL 1o 6 [ [IFKT0pL) Lo
- | . |
Eos ] g E E 50 ¢
%Doe ”6§ 24 // T402
=]
5 g 33 Z T308
S0.4 —_ TaF 5 TFH50-IL 18
- TFKZB-IL F2 = 20
0.2 > T2 1 i
1 10
0 TEK20-1L Lo 0 4
—60° 0 +60°  +120° +180° +240° 60" 0 +60° +120° +180° +240° +300° +360° +420°
Adjusting bolt angle Adjusting bolt angle
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& Torque Keeper

Torque Curve

Standard Spring Type { } for reference

TFK20-TFK25 TFK50-TFK70
4 40 70 700
/ ] =l
3 —T FFK252- | 30 7 T
- / __50 - 500
. / 3 3 / +a00 E
5, » 30 7 |z
=] 8‘ 30 FEKTO=H | 300 =
TFK25-1 S 3 — g
S — 1 ° g / ] ™ reksole | @
= 1 S 20 . — 200 F
1 7 = = THRZ0=C 10 = ///
é‘/,——— 10— —— - T 100
= TFK20-1 1 // TFK50-T
0 1 €
—60° 0 +60° F120° T80 0 ° o0 0 1200 Y2400 +360°
Adjusting nut angle Adjusting nut angle
TEK35 - Finding the zero point
10 100 After finishing the shaft bore and re-assembling the unit,
" determine the zero point as explained below:
P 1
8 ez | 80 TFK 20, 25 and 35
z / 1o 1. During re-assembly, match the"0" on the torque indi-
“@6 / § cator with the position of the set screw on the hub
g . N ! 40 8 (part ® on page 107). (Do not allow it to be positioned
g / _— | TRkl é’ 180°in the opposite direction.)
5 / . - 20 2. Hand-tighten the adjustment nut and then use a hook
~ spanner wrench to further tighten it until the match
0 : . _ _Ilg mark reaches the "0" position on the torque indicator.
—60° 0 600 41200 +180°  +240
Adjusting nut angle TFK 50 and 70
1. Tighten the adjustment nut and align it with the
Note: 1. Indicator 0 on torque curve shows 50% of maximum match mark on the hub.
torque. .
2. Each torque curve is an example. Refer to the attached 2. Hand'tlghten the bolts and then use a wrench to fur-
torque curve of the actual unit. ther tighten them until the "0 "position on the indica-

tors align with the match marks.

Special Type Torque Keeper

[

Model: TFK35LD-1
(Built-in Cam Clutch type Torque Keeper)
Specifications: Max. bore dia. ®25 Model: TFK25-1C
Setting torque range
11~43N-mil.lkgf-m—~4.4kgf-m|
Main applications: Machines in which it is necessary to

(coupling type Torque Keeper)

Model: TFK35W-2 Specifications: Max. bore dia. Torque Keeper side ® 22

(multiple disc type Torque Keeper) loosen bolts, nuts, or valves, etc. Coupling side ®29
Specifications: Bore dia. ®25 after tightening them with a fixed Setting torque range 3.92~16.7N'm
Setting torque range 45~196N-m{4.6~20kgf- m} torque. 10.4~1.7kgf-m}

Note: contact Tsubaki Emerson for more information on the special type.

113



SAFCON

MEMO

114



Highly accurate, light and super-compact
slipping clutch and brake

The Tsubaki Emerson MINI-KEEPER is a super-
compact slipping clutch and brake, constructed from
fine chemicals and engineering plastic. With the
MINI-KEEPER we have achieved supreme levels of
lightness, compactness, and accuracy among similar
devices. The MINI-KEEPER is ideal for braking,
accumulating, and dragging applications in OA
equipment and precision machinery.

Long life

Fine chemicals

for the friction Stable slip

surface

Accurate to

repeatability

rque

Superior

design

Simple torque
setting

Easy-to-read
torque meter

Extremely light

Comprehensive
engineered
plastic

Extremely small

Compact
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Application Examples

The MINI-KEEPER slips and maintains constant tension on the tape (or film, etc.).

It is ideal for braking in the winding and unwinding.

MINI-KEEPER Stopper
L ...

)

Control roller

——

".I Thread
', Wiinding bobbin

Stepped roller

The MINI-KEEPER is installed on the tension controller in previous stage of the winding roll.

It provides stable slip torque and maintains stable tension on the thread.

<0Other potential applications>

Thermal printer Automatic packaging machine
Paper feeder Coil winding machine

Plotter Labeler

Copier Barcode printer

Textile machine Electronic device manufacturing equipment
Wire cutter Various robots

Film processing equipment Ribbon printer

Accumulation conveyor Facsimile
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& Mini Keeper

Dimensions

MK-08

Setting torque range

1.96~9.80N - cm

{0.2~1.0kgf- cm}

Maximum slip rpm

Refer to "T-N Curve" on the next page

-d-A._.l.
Qi< =
.8 £ 36 =| 9|
]
]
2.5
38

Cross section X-Q-Y

@ Hub

@) Friction facing A
(3 Friction facing B
@ Flange

(% Coil spring

(6 Adjustment nut
(D Stop collar
Anti-rotation clip

[Torque Curves|

The percentage axis indicates the percentage of
maximum torque.

1.0 Tio
=09 To —
€ 1
S8 8 §
Do 17z
g 06 6 3
505 T5 &
L 04 T4 F

03 K

02 L 12

0 50% 100%

0 1 2 3 4 5
No. of turns of the adjustment nut

MK-10

¢ 10H9

Setting torque range
490~19.6N-cm
{0.5~2.0kgf- cm}
Maximum slip rpm

-.14 =
o fr~
™|y
o 2 37
2.5
39

Cross section X-Q-Y

@ Hub

(2 Friction facing A
@ Friction facing B
@ Flange

Refer to "T-N Curve" on the next page

® Coil spring

® Adjustment nut
(@ Stop collar
Anti-rotation clip

The percentage axis indicates the percentage of
maximum torque.

2.2 20

RE
Ti16§
(142
T123
108

n
o

o wO N R O ®C

Torque {kef-cm}

COO 4 44

0 50%

1 1 1 1 1 1
0 1 2 3 4 5
No. of turns of the adjustment nut

MK-12

X

<—\

Y ~
0 - EI:N

$12H9

3.2

Note: All models are in stock.

Setting torque range
10.8~39.2N-cm

{1.1~4.0kgf- cm}

Maximum slip rpm

Refer to "T-N Curve" on the next pa

$317

Cross section X-Q-Y

@ Hub
(2 Friction facing A
3 Friction facing B
@ Flange

ge

(® Coil spring

(® Adjustment nut
(D Stop collar
Anti-rotation clip
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The percentage axis indicates the percentage of
maximum torque.

3 130

Torque {kef-cm}
Torque {N-cm}

2 20

. 1o
0 50% 100%

) ) ) ) ) )
0 1 2 3 4 5
No. of turns of the adjustment nut




SAFCON

Selection

When using the MINI-KEEPER with a human transport device or a lifting device, install a suitable protection device on that

equipment for safety purposes. Otherwise an accident resulting in death, serious injury or damage to the equipment may

occur due to human disaster and an accidental falling.

Choose set torque and slip rpm from the EE part of the T-N curve graphs below.

*The T-N curve graph displays the limit value reached by heat generation during continual slip. When the slip time per
one operation is short and the interval is long, it is possible to use the MINI-KEEPER in excess of the T-N value. In this
case, please contact TEM for a consultation.

¥ Contact TEM for non-standard specifications.

T-N Curve
4.0 140
1.0 0 2.0 364 MK12 136
08 8 1-:- 821 1%
-9 — 7] _ £ 281 28 =
& H & 14 E L o41 424 E
% 061 16 2§12 ° p? k4
D z 2 Z =201 120 o
> ® -51 0 Py 2 =]
304 145 3Zos g g6 1% 8
) 2 Sos e 212 127
0.2 2 0.4 0.8 {s
0.2 0.4 1 1 4
100 200 300 400 500 600 700 00 200 300 400 700 200
r/min r/min r/min
Handling
Installation onto a shaft Installation onto a driven member
1. The MINI-KEEPER's shaft bore is already finished. 1. Use a jaw at flange to install the MINI-KEEPER onto
We recommend a tolerance for the installation shaft a driven member (gear, pulley, etc.).
dia. of h7 or h8.
2. Use the pin pocket (groove) on the end face of the
hub to connect the MINI-KEEPER to the shaft. Insert
the pin into the shaft, and then set them to the pin 3
pocket as shown in the diagram below. The clearance Driven member Groove Jaw S| Flange
[}
should be about 0.5mm. —C
24
=

Clearance
—f

Pin pocket

Pin

. Cut a groove into the end face of the driven member, and
Make sure to set a clearance between pin end face, side slide the jaw into it. At this time, be sure to allow a clear-
and pin pocket. ance so that thrust and radial loads do not act on the

Pin bore machining is different depending on the sort of pin. . . .
flange end face including the jaw. The clearance should

be about 0.5mm.
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& Mini Keeper

Torque setting

1. All MINI-KEEPERs are set at the zero point (mini-
mum torque) before shipment. When in this condition,
the scale above the periphery of the adjustment nut
is as shown in the diagram below. Verify this.

Adjustment nut

k

Torque indicator (O point. min. toraue)

2. Set the torque by tightening the adjustment nut.
Refer to the torque curve on page 117. Use the
torque indicator as a guide for the torque setting
illustrated below.

Make sure to verify the setting torque is appropriate
with the actual unit.

(50% of maximum torque) (100% of maximum torque)

3. After setting the torque, fix the adjustment nut to

stop it from rotating. Do this by inserting the acces-
sory clip for anti-rotating between the adjustment
nut and the stop collar as shown below.
Make sure to verify the protruding portion of the clip
for anti-rotating is inserted at the hub groove (both
sides). Anti-rotation is made by the clip for anti-rotat-
ing hitting the stop button (convex portion)of the
adjustment nut.

Clip Clip
Stop button

Protruding portion

Note: 1. If oil or water gets into the friction facings, it will
result in abnormal torque and unstable slipping
torque.

2.The standard highest operating ambient tempera-
ture for the MINI-KEEPER is 40C max. If this
will be exceeded, contact TEM.

Installation example

Driven member

Collar (snap ring)

Collar (snap ring)
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Shock Monitor
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Application examples of each type
and basic operations
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Shock Monitor

(Industrial Property Right Patent No. 2796775 and others)

Features

The Shock Monitor is a power monitoring
safety and control device that can detect
even the minimal variations in load by
monitoring input power.

~
~

1. Ideal for monitoring light loads

For a standard motor there are only minute current
variations in the light load zone. Load monitoring of the
device used in the light load zone is ideal for monitoring
electric power variations in the proportional load.

Power

Load
variation
baskt = = =Current

Current variation small (difficult to detect)

0
Power variation large (easy to detect)

Even with a constant load, if the power supply fluctuates Motor load
then current will fluctuate largely, thus making accurate
load detection impossible. While the Shock Monitor is
monitoring machine power it is almost completely
unaffected by voltage fluctuation, so stable load detection
is possible. Load .

constant
Sl

Detection value

2. Almost completely unaffected by source voltage variation

\ Variation at light load zone \

Power (at 200/220V)
= = Current (at 220V)
= = = Current (at 200V)

3. Can be used with a wide range of frequencies (5-120Hz)

Can be used with an inverter and a servomotor drive.
(The inverter's electronic thermal is for burnout protection.
Not suitable for device protection.)

Current variation large (unstable)

Detection value

Power variation small (stable)

*¢If the power source frequency exceeds 120Hz such as /
servo motor for machine tool main spindle, consult TEM.

Motor load

\ Influence of power source voltage fluctuation\

4. Quick response

Input power is measured every 0.02s. Right after trouble
happens, the signal outputs is a minimum of 0.03s. Example: Power and current variation for load variation

(1) The power variation that is proportional to load

B. Record of load state (Analog output DCO-3.0V) variation is emerged.

(2) From the chart below we can see that with a load

The direct current voltage that is proportionate to motor variation of about 10%, there is almost no change
input power is output, so the load condition can be in current, while power makes remarkable change.
recorded on the recorder.
*Only the [Basic type] TSM3000 analog output signal is _100

DC2V+1.5V. | Example: Power and current variation for load variation |

Current variation

50 | Load ratio 10% Motor :0.75kW

Power variation

——> Load ratio (%

= Load variation

—> Time

1 Test equipment

121



= | Shock Monitor

New and unique applications for the Shock Monitor
Each application type has been added to the [Basic model] TSM3000 type

Our line-up of Shock Monitors fit perfectly with all kinds of applications.
Application examples and basic operations of each type

1. [Basic type] TSM3000 type -:-erweeeeeereeeeee
[Economical type] TSM3000H1 type -+

The economical type has fewer functions than the basic type.
Refer to the below charts for a comparison of Shock Monitor functions.

BDamage prevention BPreventive maintenance

Low speed conveyor overload protection Bread making line lubrication maintenance

Seats for automobiles

33

W v 37

- Carrying
1 Shock Monitor, / bread dough
[1//1800 reducer >
\ [E— é

oooooo

Just pulling the

conveyor by hands

These responses
| were detected by

Shock Monitor

Shock Monitor load ratio 100%,

Fermentation line

‘Shock Monitor,

Shack Monitor load ratio 50%

Shock Monitor load ratio 0% o e
0ooooo
Key point

Key point

Shock Monitor detects even minute load rise due to
the lack of lubrication for the chain. It then sends an
alarm signal to operate the automatic lubricator.

There is little current variation due to a high gear
ratio, making it difficult for the Shock Relay to
detect the overload, so a power detecting type
Shock Monitor is the best option. : .
Applications Applications

Assembly conveyor, water and sewage treatment, Food processing machines that operate 24 hours a
garbage disposal equipment conveyors, etc. day, etc.

Basic operations of the TSM3000H 1

®Minute load detection is possible by electric power: Economical

Simplified setting type with fewer functions [Features]
1) Simplified functions means easy set-
ting.
After lapsing Shock Time of HIGH2, J 2)Relay output has two outputs. It can
Alarm output when motor power] out put the abnormal condition of the equipment. be used as an alarm signal (HIGH1)

(exceeding HIGH1 level.

100% A and an abnormal level output §
________ N\ . (HIGH2). 2
HIGH2 setting 3) As a set, HIGH1 and HIGH2 can be E:
g switched from the external for a S
g S—- —/ -+ -— 11— HIGHT setting maximum of 4 types. It is useful to s T
- change the setting depending on the = §
5 Setting time of Shock Monitor work-piece being carried. © 35
= outputs after exceeding HIGH2 DIt comes with an efficient torque 5 o
setting level. monitoring function (20~12Hz) for
when using the inverter.
0% VL> *Refer to page 127, Note: %2
N P HIGH2 Shock Time Comparison on function [Basic model] and [Economical model]
< Start Time ; Function Basic model | Economical model
/ HIGH1 Shock Ti : e o =
g ock Time 2
Setting time to prevent Shock Monitor g < = HIGH2 O o
output error due to start-up power. 2 LOW O X
ON HIGH2 Output relay Torque monitoring function O O
| No. of selection of detection level
ON HIGH1 Ompm relay (No. of process to monitor] 8 4
Monitoring negative torque O X
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Application examples and basic operations of each type
2.[Load following type] TSM3000H2 Type---For general industrial machines

BProtection for equipment which vary in efficiency BProtection for equipment which periodically varies in load.

@Equipment driven by worm reducer @®Swivel
Shock
Monitor
| -
o s es Shock
onooon Monitor
1 7
0ooooo W
Mud collecting chain IJ_—l
Key point .
The efficiency of the reducer varies together with Key pOInt
operating time. As well, even for equipment where Even if the load of the equipment varies during 1
the load ratio varies, it is possible to detect abnor- rotation, it is possible to detect abnormal conditions
mal condition due to the load following function. due to the load following function.
Applications Applications
Water treatment equipment, etc. Medical equipment, etc.

Basic operations of TSM3000H2

@®The set value automatically varies and follows the variation
of load: load following

Because variation in machine efficiency does not affect the Shock Monitor,
it makes the ideal overload protection device.

(Example) Once HIGH1 setting value is set
"+ (plus )10%", the variation is read at every
writing cycle, and it resets the setting level

within +10% as a new level.

100% 4

+10%(HIGH1)
Setting level HIGH1

Motor power

setting level mak

HIGH2:No rewriting of the

absolute value monitoring.

[Features]

1) For equipment where
mechanical efficiency varies

es it

Detection of overload,
ou
condition of equipment

by periodically following the
operational level and mini-
mizing the efficiency varia-
tion effect, the practical
overload state can be detect-
ed.

2) The writing cycle can be
changed to meet the fluctua-
tions of the efficiency
change.

tput abnormal

o%)

0%

Start Time | Writing cycle
d

Writing cycle
»ld »

Writing cycle
d »

|-
L
3) While the operational level of

| Shock Time HIGH2 is constant and has

hal Ll

Ll

hal L

l Ll

[

during 1 sec.~60minutes.

Writing interval can be changedw

HIGH1 Output relay

no variation, absolute value
monitoring can be done by
HIGH2.

[on]
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Application examples and basic operations of each type
3.[Contact detector type] TSM3000M1 Type---+.For machine tools (Industrial Property Right Patent No.: 3108798)

Hl Tool and work-piece contact detection
(Feed speed control, etc.)

@Grindstone contact detection

Shock
Monitor
L 1]

oooooa

Movement
Until the grindstone makes contact with the work-
piece the feed speed is high. After the Shock
Monitor has detected contact with the work-piece,
the TSM3000M1 immediately switches to a low feed
speed. (shortening the working time)

Key point

The instant a minute load contacts the work-piece, it
is quickly and accurately detected. Consequently, a
substantial decrease in the finishing cycle time is
realized.

Applications

Hl Tool and work piece contact detection

@®Rotational balance corrector
for auto parts (crank shaft)
B

High speed rotational
balance is measured
using a vibration
— sensor. When vibration
is above the regulated
amount, the crank
L& shaft in question can
=] be rendered defective

(NG).

In order to balance the
NG product drill a hole
to reduce the weight of
the overweight portion,
allowing the Shock
Monitor to detect the
moment the drill

T————_touchesthe work-
ﬁ piece. From there, the

drill feed amount and
2
z

the weight reduction
quantity are kept
\orstent: )
Movement
When drilling the hole, if the drill touches the work-
piece, it will be detected and the Shock Monitor will
immediately output. From there, by keeping feed time
constant, the drilled quantity is managed uniformly.
Key point
The Shock Monitor ignores common changes to idling
power. Because it can only detect work volume, it can
securely judge the moment contact is made with the drill
(0.03s).
Applications
Machine tools (drilling machine, grinding machine, etc.)

Shock
Monitor

[

oooood

Metalworking, machine tools, etc.

Note: If the power source frequency exceeds 120Hz, such as a servo motor for a machine tool's main spindle, consult TEM.

Basic operations of SM3000M 1

Monitor can only detect work volume.

@®Rapidly detects work-piece contact: contact detection
The idling position is automatically offset to a 0% load ratio, and the Shock

[Features]

1) Because the TSM30001 auto-
matically offsets power during
idling to 0%, the minute power

Load ratio at no load operation Minute load variation from off-set
100% A can be off-set to 0% value can be detected and output
’ quickly and accurately.
o
2
o .
o T TN T T T T T T OUTS3 setting value
% Not off-set, monitor
= absolute value.

----- — OUT1 setting V:llue

change during tool and work-
piece contact can be detected
with high precision. (There are
two types of output: OUT1
and OUT?2)

2)OUTS3 is not an off set value,
and absolute value can be

0% !

OUT1 Shock Time

monitored.
3)In regard to a detection level,

Start Time | maly
4P

[ ON OUT1 Output relay

as a set, OUTI1, OUT2, OUT3
and OUT4 can be switched
from the external for a maxi-
mum of 8 types, it can deal
with the change of grindstone
and work-piece.
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Application examples and basic operations of each type
4. [Integrated power model] TSM3000M?2 Type For machine tools

By integrating 1 cycle of power from the manufacturing process, tool wear condition and breakage, as well as overload
can be detected.

HMEstimated tool service life BCheck the product quality

@Drill piece wear detection @®Screw thread quality inspection

Mssure feed 'r' Turn the tap, then insert into the work-piece to

with thread --»@ inspect the thread machined condition.
Drill (tool) ‘! The Shock Monitor can detect the defective
condition of the work-piece.
Motor —_— ==
Work-piece
Shock Monitor \U 0 _ (({({(‘C- .
L 1]
Dﬂ O DGD GD Dﬂ Shock Monitor
. Jig to fix the work-piece —

Key point ) ot
In regard to a constant pressure finishing machine, Key point
even the tool wears but the load variation is small Like when checking the quality of a tap hole, instan-
By taking advantage of the increase in machining taneous power is unstable and the integrated power
time, high pre“Slon‘V"ear_deteCtlon with the inte- model is ideal for applications where setting the
grated power model is attained. detection level is difficult.
Applications Applications
Machine tools, etc. Inspection equipment etc.

Note: If the power source frequency exceeds 120Hz such as a servo motor for a machine tool main spindle, consult TEM.

Basic operations of TSM3000M2

®With the sum total of 1 cycle, machine tool wear,
breakage and overload can be detected: integrated power

Machine tool wear can be detected by integrated power, and outputting the abnormal condition.

[Features]

1)In regard to a constant pressure
finishing machine, even the tool
wears but the load ratio does

Integrate value which is proportional
to the area of [__Jportion detection of the increase of integrated power

due to tool wear, and output to OUT2

Within the setting time of 1(one) cycle,]

100
OUT3 Setting value not increase while the machin-
| (Instantaneous) H : : .
[ OUT2 Setting value ng Flmg mc.re.ases' Eor this
(Integrated) application it is monitored by
[ OUT1 Setting value power consumption (area).

(Integrated) 2) After machining is completed,

the drill wear is detected by the
upper limit of power integration

Motor power/ integrated power X

»
| | i ! v (OUT?2), while the drill breakage
0% | ! ! !
0 i Integration setting time i Integration setting time ilntegration setting time i fan. be()de;elcted by the lower
P £ ; - - 1rr}1t ( U. ).
3) With the instantaneous value of
OUT2 Output (wear) |_| 1s One shot output (automatic res?t after 1s of output) OUTS3, overload due to jam is

! monitored with absolute value.

/ i 4) As a set, there are a maximum
/ / — of 8 types that OUT1, OUT2
Self-holding and OUT3 can be switched
between from the external. It
(OUT1 is for light load (drill breakage) detection) works with the change of tools
Monitor time can be and work-pieces.

changed 0.1~25sec. ( OUT3 monitors the current instantaneous load ratio J 5) The elapsed time setting can be
changed easily.

1s Of h t output
OUT1 Output (break) s One shot outpu

OUT3 Output (overload)
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Application examples and basic operations of each type

5.For the forward and reverse sequence program built-in type:
TSM3000C1 Type:-:---- For crushers

BCrusher blade protection and forward/reverse control

@®Crusher —
Shock Monitor,
) Raw garbage
000000 @
]
1
Pusher
Movement Blade ﬁ%/

Precisely detects load on crusher blades. When a jam occurs, the machine automatically detects over-
load — the machine stops — moves into reverse — stops — moves forward repeatedly until the
machine becomes un-jammed.

Key point

Blade life span increases significantly. The sequence program necessary for forward and reverse move-
ment is built-in, so it is easy to control the crusher.

Industry

Crusher for waste disposal, reducer, screw conveyor, etc.

Basic operations of TSM3000C 1

@®\When overload occurs the machine is automatically_ run in reverse:
The sequence program for forward and reverse rotation is built-in.

The sequence control program for the crusher is built-in.

(Setting overload IeveD Setting time ) Setting time ) Setting time
/4

| Automatic operation starts||:> | Forward output] ) |:> |:> | Reverse output | | Suspended |
=

(In case not getting back to normal operation after setting reverse rotation, completely stop output. )

St [Features]
100% A:T|met p_ L Shock Time «_p) StartTime 1) Just by inputting the starting (forward
movement) signal, stopping, reverse
g“ movement and restarting during over-
SUN. a2 Y AV _ load can be controlled without an exter-
5 —— N~ nal sequencing program.
g | 2)Even if the preset reverse setting time
! > has past, when the machine does not
0% i return to normal operation, the stop sig-
Start forward nal is output and the device can be com-
Once jamming rotation again pletely stopped.
gg%ngﬁéﬁﬂgbpeTfem 3) The setting of ovgrloac'i level, stop tirr}e,
operation to release and reverse running time can be easily
jamming. setting time done in the field.
——p— »e—>p 4) To save energy it is possible to automat- ,‘g:
ij\ ically stop when there is no load. 5
Setting stop time) Setting stop time) E
8
o
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Series Specifications

Model No. TSM3000 TSM3000H1 TSM3000H2 TSM3000M1 TSM3000M2 TSM3000C1
) load slaved Contact Built-in forward/reverse
ltem 12 Basic type %2 Economy type tracking type detection type Integral power type sequencer type
) Capacity 0.1~110kw
Applied
33 Power source voltoge AC200/220V, AC400/440V
motor
Frequency 5~120Hz
Power source voltage AC90~250 V50/60Hz, DC90~250V Nonpolar
%3 Motor voltage AC250V, MAX
é. Current sensor DC2.5V
Control input X1, X2, X3, H X1, X2, RES X1, RES X1,X2, X3, X4, X5 | X1, X2, X3, X4, X5 X1, X2
No. of contact 3c 2c 2c 2qa, 1c 2a, 1c 3q, 1b
Re|ay contact AC250V, 0.5A (Inductive load cos ¢ =0.4)
3 output DC30V, 0.4A (Inductive load) DC110V, 0.2A (Inductive load) Minimum load applicable DC24V, 4mA
e} Output | Mechanical 10,000,000 activations
relay life | Electrical 100,000 activations
Analog output relay DC2V=1.5V DCO~3.0V
el Output 1 | Highl -200~200% | HIGH1 5~200% HIGHT 1~99% OUTl 1~99% OuT1 0~99% Overload 5~200%
setting | Output 2 | High2 —200~200% | HIGH2 5~200% HIGH2 5~200% OUT2 1~99% OUT2 5~200% No load 5~200%
o o [ouputa | low —99~99% OUT3 5~200% | OUT3 5~200% —
'% Start time setting range 0.1~20.0s 1~300s
o
Shock fime [MINJ or 0.1~10.0s
sefting range In case motor power souce frequency is 50Hz and higher, shock time at TMINJ is approximately 30ms.
Reponse S,ﬁ;};{]g‘gcs;;ﬁ QUICK (Average no. 1 time), NORMAL (Average no. 5 times), SLOW (Average no. 20 times)
54 Inhibit function | Manual/auto switching Autoinhibit ‘ Manual/auto switching Autoinhibit
Relay self-holding Self-hold/auto reset selectable Only OU3 is selectable | Sequencer function
._§ Switching defection level 8 steps 4 steps None ‘ 8 steps None
%]
5 Test function Relay output test
Peak-hold When the load ratio exceeds the pre-set level (or falls below it), shows the maximum value within shock time.
function Only when the output is set as self-hold, it is peak hold.
% Power display range | —200~200% 0~200%
& | Voltage display range 0~500V
ol
& | Current display range 0.01~999A
Frequency display range 5~120Hz
Power consumption 10VA (Inrush current 5A within 5ms)
Approximate mass 1.0kg
Ambi p
tem;‘erlgmre 0~50C
Work | Reative humidity 45~85% RH; there is no condensation
environment Altitude 1000m and less
mﬁn:%lzi;ﬁ;re No corrosive gas, dust

Note: 1. Basic type can monitor not only positive (plus) torque but also negative (minus) torque.

% 2. Basic type and Economy type can monitor power or torque.(Negative torque can not be monitored by the Economy type.)
In case of torque monitoring, torque is calculated by the monitored power, and displayed. In this case, rated torque (100%) is that at 60Hz.
In case the frequency is 20Hz and below, errors become larger due to motor efficiency. In this case, use for power monitoring.

%38. In case Shock Monitor is used at AC400/440V, a 400V class resister "TSM-PR2" is necessary.

%4. This is the function to stop the power monitoring of Shock Monitor.Basic, M1 and M2 types can inhibit manually,
and between inhibit input terminal (refer to page 130, 133, 134) and CM are ON within setting time, or during ON, load tratio [1%] flashing and do not monitor power.
In addition, if the frequency changes 4Hz/1s of motor voltage, monitoring is automatically stopped. (Auto inhibit)

When using the Shock Monitor with a human transport device or a lifting device, install a
suitable protection device on that equipment for safety purposes.

Otherwise an accident resulting in death, serious injury or damage to the equipment may
occur due to a falling accident.

/\ Warning
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@®Model No. @Ovutline dimensions
TSM3000H 11— | | === | 7|
Shock Monitor main unit Current Sensor | | = [:] . a2, = |0 |o|ge
(Exampleu]io]1][0]) D
Type T | e B d
Blank: Basic type %
H1: Economy type = =

H2: Load following type : ‘ o

M-I. ContaCt deteCtlon type o Installation holes dimension
M2: Integrated power type S = .
C 1. Built-in forward/reverse sequence 5 2 ﬁ o —

@®Part names and functions

(DLiquid crystal display --Load ratio, set value of display or parameter contents is dis-
played

E/ @Operation key coeeeees The operation key toggles the display mode, changes
Ao parameters, etc.

Frusam SHOCK MONITOR TSM3000

@ * Program mode: Internal setting value can be changed to meet conditions of use.
= = » Monitor mode: Displays the present load ratio (%), detection level selection No.
(process No.) and operational set points.
* Test mode: Can verify motor current, voltage, frequency display, and output
operation.

(3Brightness control--*LCD contrast can be adjusted. (making the display too dark
will shorten the life of the display.)
(@Analog output connector *--Outputs load ratio as DC voltage. It can be connected with a

. recorder or a meter. (Use the input impedance at more than
100k Q)

(5Sensor cable connector *-*Connect the current sensor signal by sensor cable.

- . .
ng}%@éﬂ Do not connect with anything else.

(8)Terminal block for wires --- An electric terminal for connecting operation power, motor
voltage, relay output, control input, etc. When attaching
wires, be sure to remove the Shock Monitor housing first.

.I/ @) SpeCiﬁcationS (Refer to page 130 for external connection information)

ANALOG _SENSOR |

-Control input -Motor voltage input -Analog output
Load resistance 100kQ and above

AC2001220v v

v gZM)
W 5 3 d
AmTmIAA s |
+12V N — AP PR 5
- 10mA § _13 \\llv — DC Voltage meter TSM3000 € oo
s X1 <-J K 5 — or recorder Shield wires CN1 g b : :
55| X2 |, ACA400/440V Input resistance %E'B iy HE P
5 o | \L} ° 5&@ 100kQandabove | = 7" 115! 0 . . .

CM ' W Analogcable 4 50 100 150 %
75 - 1T0mA TSM-A03 3 Input power
~ Shock Monitor lwW-H17| U = )

Howtl18] vV |— v

MA-H19| W —
= L] g
TSM-PR2 3 '
Q 2f--------; i
g P
osf” 1

0 50 0 150 %

Input power

-
(<]
=
c
[}
=
™~
o
o
£
n
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Option

BCurrent sensor (attachment)
The current sensor brings motor current into the
Shock Monitor unit.
Select a model from the chart below depending on the
motor capacity and voltage.

AC 200/220V motor AC 400/440V motor
Motor capacity|  Sensor Number of Sensor Number of
motor leads that motor leads that

(kw) Model No. | poss through | Model No. | oss through
0.1 TSM-UO10 6 TSM-UOT10 12
0.2 TSM-UO10 3 TSM-UO10 6

0.4 TSM-U010 2 TSM-UO10 3
0.75 TSM-U050 6 TSM-U010 2

1.5 TSM-U050 3 TSM-U050 6

2.2 TSM-U050 2 TSM-U050 5

3.7 TSM-U050 1 TSM-U050 3

5.5 TSM-U050 1 TSM-U050 2

7.5 TSM-U100 1 TSM-U050 1

1 TSM-UT00 1 TSM-U050 1

15 TSM-U150 1 TSM-U100 1
18.5 TSM-U150 1 TSM-U100 1

22 TSM-U200 1 TSM-U100 1

30 TSM-M300 1 TSM-U150 1

37 TSM-M300 1 TSM-U150 1

45 TSM-M400 1 TSM-U200 1

55 TSM-M600 1 TSM-M300 1

75 TSM-M600 1 TSM-M300 1

90 TSM-M800 1 TSM-M400 1

110 TSM-M800 1 TSM-M400 1

Sensor Model No.
TSM-UO10, TSM-U050, TSM-U100, TSM-U150, TSM-U200

Current direction indicator Installation holes: 2- ¢ 4

Ty

V-
=t g
1

]

5046-04AG

n
o) MOLEX
14 © ©
H¥ | I mf
46 ¥
54

Sensor Model No.
TSM-M300, TSM-M400, TSM-MGRQ_Q, TSM-M800

$4.6 Current direction indicator

/ InstalHalmn holes| -
[ f &

Installation holes

b 5046-04AG

7
~~~ MOLEX
| 41

64

20

A

HH ili[wo
40 24
78

28

I d P

400V class resister

It is necessary in case the motor voltage is
400/ 440V. Please order separately.

100
90 40
_____ L _ | P
o) 'r -
Q| M | I
L | - Il
ol 8- ——- @ e
(]
-
[2] | ) (Wi
2 o
T 1: _____ Conneclting 1T
GMasorewl=6/. . 2-¢5 terming 12| (20)
with spring washer T;\gpar‘em 32
_chorosthene | N\ _

BSensor cable
A 1 m length sensor cable (TSM-S01) comes standard to
connect the Shock Monitor and the current sensor.
In case a different cable is required, order the cable with
the connector below separately.

Model No. Cable length (L)
TSM-S01 (attached) m
TSM-S03 3m
TSM-S05 5m
TSM-S10 10m
TSM-S20 20m
TSM-S30 30m

L L |

_[TsM-sxx]}

oooo

BAnalog cable

Specialized cable with connector for analog output .

TSM-AO3 a
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External connection/ parameter settings/ terminal functions
1. Basic type TSM3000
BExternal connection

CcB MC OCR CURRENT
AC200/220v  oBe R oo 1 SEI'\_'_:OR \L/J
AC400/440V : ; i o =] W _>~—/SENSOR CABLE
o Il
50/60Hz oo TSM-SXX CB : Circuit breaker
F : Fuse
MC : Electromagnetic contactor
F for motor
AC100/200V 0—=F o OCR : Over current relay
. START OCR CR1 :CR absorber
50/60Hz o—L=— o START : Start button
5T High2 STOP : Stop button
POWER 1k I0uToR WLk MC
SFVERTS 3000 _OUTRY N
d LAMP
CNTAIALOG OUTPUTCIN2 CURRENT SENSOR INPUT o0
Ew OUTPUTH-i 5SHELD,
2 UTRUT(-) fof 4 QUTPUT(-)
3 SHIELD (o] 3 OUTRUT(+] () LAMP
MAINUNIT SIDE 5046- 03 AG[C] 2 SEYSORFOVER SOACE ) ~
MOLEX 1 SENSOR POVER SOURCE ) - BUZZER Operating electromagnetic coil capacity
MAN UN‘TS'D/EM%I‘_‘S‘X%AG BZ (magnetic capacity) of the electromagnetic
400V CLASS contactor [MC] for motor should be less
ME(T)EERDEH RESISTER (ONLY WHEN USING 400/1440V) than 100VA when throwing, and less than
%QL%% OUTPUT CABLE C—of =1 10VA when holding.
- 1 dVV\,cc“ VoL In case it exceeds this value, use the relay
:_ MA©O- _} at first then activate large capacity MC.

Note: 1. Select the current sensor from the Current Sensor Selection table based on motor capaci-
ty and voltage. Use the specified number of pass through and current direction.
2. Make sure to insert the current sensor into the "phase V", and use sensor cable TSM-

SXX to connect with Shock Monitor.

3. If using a 400/ 440V motor, use 400V class resister TSM-PR2 shown in dashed line .
4. Connect motor voltage terminal of Shock Monitor U[17], V [18], W [19] with the phase

HWParameter setting

of [U], [V], [W] respectively. Data
5. Use relay for minute electric current for [X1], [X2], [ X3], [IH].
© In case of a wrong connection, load can not be detected correctly and the Shock Monitor No. Parameter Data sh\fg::znt Contents
will not work properly.
1 (1) Unlock Can change parameter settings
Parameter lock m " :
@ Lock s v otied conition™
BFunction of terminals 2 (1) Power Monitor with motor input power
Monitor m o
Inhibit 1 - Pocessshich — Hihl ulut = sty v sl (2Torque oo e foreue.
‘isfafisfi2fiifio]o [8 7 [6 3 (1200 220V Motor voltage 3 phase 200V class
o) Motor voltage m
IH | X3|X2[X1 8 9' | E [POWER (2400, 440V Motor voltage 3 phase 400V class
TSM3000 femine O TOP VIEW 4 | Motor kW 0.1~110kW | 0.75 | Setting motor capacity
cM{U |V [W | Q5| g g Q35| | Motor pole ~ |2,4,6,8 4 | Number of motor pole
161718 [19]20[1 [2 |3 |4 |5 (1/H2 self-hold
L0 Mot voage iput - High'Toutput— = Low output ! (L self-hold Selection of output
Output relay (3) | activation mode
bol IN/ i et (3)L, H2 self-hold (upper 2, lower)
Name Symbol ouT | No. Explanation (4) Ato-reset
Power POWER IN é | Connection of power 7 | Start time 0.1~20.0s 3.0 | Setting the start time
source 7 | source Shock time Low | MIN,0.1~10.0s | 2.0 | Lower shock time
Ground E — 8 | Ground terminal : :
X N 12 Shock time High1 | MIN,0.1~10.0s | 2.0 | Higher 1 shock time
E‘;zrccfs X2 IN 13 | Process switch terminal 10 | Shock time High2 | MIN,0.1~10.0s | 2.0 | Higher 2 shock time
X3 IN | 14 11 | Inhibittime | IH,0.1~10.0s | 40 | Inhibit time
Inhibit IH IN 15 | Inhibit terminal 12 | Process 1~8 1| Number of process
Common CM IN 16 | X1,X2, X3, H common terminal
U N 17 13 | Lowlevel ~99~0~99% | 0 |Lower level of process 1
Motor Motor voltage input 14 —200~5% 80
voltage \\,\// :E :g terminal High level 52007 7 Higher 1 level of process 1
-~ 0
Low < OUT | 5 | Relay contact output 15 -200~5% | 100|
output a OUT | 4 | when the lower limit High2 level Higher 2 level of process 1
b OUT | 3 | output is activated 5~200%
c ouT | 20 16 | Offset 0~99% 0 | Compensation for no-load loss
High1 Relay contact output
ou? ut a our 1| when the higher [imit 1 17 | Gain 10~200% 100 | Display magnification
P b OUT | 2 | outputis activated - - 5
oot 1o 18 | Sampling data | 1~50 5 | Number of moving average £
c S
: Relay contact output 2
Eﬁ?hﬁ a OUT | 10 | when the higher limit 2 19 Trip test (1) YES m Se|§cton of test modg x
p b OUT |11 | output s activated (2) NO during motor operation g
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External connection/ parameter settings/ terminal functions

2. Economy type TSM3000H 1

BExternal connection

......

for general industrial machinery

CURRENT
SENSOR

cB
Ro R
AC200/220V ©l°
AC400/440V o2&
50/60Hz T
F
AC100/200v ~ O—L=—
50/60Hz o— =
F
Xl X2 INVERTER |SHOCK MONITOR
OFF | OFF [FREQUENCY [1]] SELECTION [1]
ON | OFF [FREQUENCY [2]| SELECTION [2]
OFF | ON [FREQUENCY [3]| SELECTION [3]
ON | ON [FREQUENCY [4]| SELECTION [4]

Operating electromagnetic coil capacity (magnetic
capacity) of the electromagnetic contactor [MC]

for motor should be less than 100VA when throwing,
and less than 10VA when holding.
In case it exceeds this value, use the relay at first
then activate large capacity MC.

18] CN1CN2 (7114819
il [UHV][W]

2l

HIGH1
oUTPUT ,::i
[1]a

400V CLASS
RESISTER
TSM-PR2

(ONLY WHEN
USING 400/440V)

Note: 1. Select the current sensor from the Current Sensor Selection table based on motor capacity
and voltage. Use the specified number of passes through and current direction.

2. Make sure to insert the current sensor into the "phase V", and use the sensor cable TSM-

SXX to connect with the Shock Monitor.

3. If using a 400/ 440V motor, use the 400V class resister TSM-PR2 shown in dashed line.

BFunction of terminals

IN.CirControI input N.C. Ground E\?%El}yr
hshahahzhrhofe (a7 |6
lﬂ[.-:z ' £ | Powen

SENSOR CABLE
TSM-SXX

CB

F

: Circuit breaker
: Fuse

OCR : Over current relay
AR : Auxiliary relay for

overload protection

4. Connect the motor voltage terminal of the Shock Monitor U [17],V [18] W [19] with
the phase of [U], [V], [W] respectively.

5.Use relay for minute electric current for [X1], [X2], [RES].

© In case of a wrong connection, load can not be detected correctly and the Shock
Monitor will not work properly.

Teminal Biock |} TOP VIEW
cu|u|v|wl [ EIRIE 21 MParameter setting
nep7pepapol1[2(3]4]s Do
[ ool = Motor volage HIGH1 —— HIGH 2 No. | Parameter Data when Contents
input output output shipment|
Monitor Monitor with motor input
Name Symbol LA L Explanation ] Lo M f:wr'er ith th
tor with the
OUT | No. (@) Torque calculated by the power
Power POWER | IN || Connection of power 2 | Motor voltage | (1200, 220V o Mor vollage 3 phase
source 7 | source (2) 400,/ 440V Motor vloltage 3 phase
Ground E — 8 | Ground terminal 400V class -
X N 12 Motor kW 0.1~110kW | 0.75 | Setting motor capacity
Selection of detection
Control X2 IN 13 | leve 4 Relay (1) Self-hold @ HIGH 1 output relay self-hold
input RES IN 14 | Reset terminal HIGHT [ 5) Auto reset HIGH 1 output relay auto reset
M IN_| 16 | Control input common | (1) Self-hold HIGH 2 output relay self-hold
U N |17 Relay )
Motor v N 18 | Motor v|o|rage input HIGH2 | (9) Auto reset HIGH 2 output relay auto reset
o
voltage W IN 19 ermind 5 | Start time 0.1~20.0s 3.0 | Setting the start time
HIGH 1 a out 1 6 | Shock time HIGHT | MIN,0.1~10.0s | 2.0 | Setting HIGH 1 shock time
output b OUT | 2| Higher limit output 1 7 | Shock fime HIGH2 | MIN,0.1~10.0s | 2.0 | Sefting HIGH 2 shock fime
c out 20 8 1~4 1 Setting the number of
a ouT 4 Process detection level selection
:LE;E?Z b OUT | 3 | Higher limit output 2 9 |HIGH1 level 5~200% 80 | Sefting HIGH 1 level
c our | 5 10 |HIGH2 level | 5~200% 100 | Setting HIGH 2 level
N.C. 4 11 | Response (1) QUICK
No NC. | 10 . ,
connection o NC. | 11 Do not connect anything (2) NORMAL | (2) |Response for power detfection
NC. | 15 3) sSLow
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External connection/ parameter settings/ terminal functions

3. Load following type TSM3000H2 ------ for general industrial machinery
BExternal connection
CB OCR
SR S St Y
AC200/220V l:| v
AC400/440V oS &[>S o 1=
50/60H.
: ol & 1 oo 1 | w TEM e E CB : Circuit breaker
: Fuse
MC : Electromagnetic
contactor for motor
£ OCR  :Over current relay
CR1  :CR absorber
o—L=—
AC100/200V START : Start button
50/60Hz F [6] SHOCK CR1 STOP : Stop button
~poWERTMONITOR

uyl

Operating electromagnetic coil capacity (magnetic
capacity) of the electromagnetic contactor [MC]

for motor should be less than 100VA when throw-
ing, and less than 10VA when holding.

In case it exceeds this value, use the relay at first

then activate the large capacity MC.

Note: 1. Select the current sensor from the Current Sensor Selection table based on motor capacity

@
ZJ
7 N
400V CLASS  (ONLY WHEN
RESISTER  USING 400/440V)
TSM-PR2

AN O

and voltage. Use the specified number of passes through and current direction.

2. Make sure to insert the current sensor into the "phase V", and use the sensor cable TSM-

SXX to connect with Shock Monitor.

3. If using a 400/ 440V motor, use the 400V class resister TSM-PR2 shown in dashed line.

BFunction of terminals

{N-Cyf= Control input

Power
r— N.C. ==qyGoud;s supply
+—

hshahahz

11 110]{9 |8

7|8

e

E |PUWER

Terminal Block () TOP VIEW

s LA ET: |
gh7haphapol1|2]|al4 |5
ligow e Motor voltage HIGH 1 _FL_ HIGH 2
input output output
Name Symbol IOI\EJ/T I\PII:: Explanation
Power 6 | Connection of power
source POWER IN 7 | source
Ground E 8 | Ground terminal
X1 IN 12 | Rewriting setting level
Control RES IN 14 | Reset terminal
ontrol
input X_2 Eg :2 Do not connect anything
™M IN 16 | Control input common
u IN 17
Motor v N 18 | Motor voltage input
voltage terminal
w IN 19
a out 1
HI?Ht] b OUT | 2 | Relative value higher limit
outpu . our | 20 output 1
a ouT 4
HIGH 2 b OUT | 3 | Absolute value higher limit
output output 2
c OuT | 20
N.C. 9
::)cr)mecﬁon - :g :? Do not connect anything

the phase of [U], [VI, [W] respectively.

4. Connect the motor voltage terminal of the Shock Monitor U [17],V [18],W [19] with

5. Use relay for minute electric current for [X1], [RES] .

© In case of a wrong connection, load can not be detected correctly and the Shock
Monitor will not work properly.

HMParameter setting

Dot
No.| Parameter Data hwhe?m | Contents
shipmen
1 | Motor voltage | (1)200,7220V 0 g’};’é‘\’;é"‘(’]l:‘:ge 3 phase
(2400, 440V Motor voltage 3 phase
2 | Motor kW 0.1~110kW | 0.75 | Setting motor capacity
3 |Relay (1) Self-hold @ HIGH 1 output relay self-hold
HIGH1 | (2)Auto reset HIGH 1 output relay auto reset
Relay (1) Self-hold @ HIGH 2 output relay self-hold
HIGH2 | (2) Auto reset HIGH 2 output relay auto reset
4 | Start time 0.1~20.0s 3.0 | Setting the start time
5 | Shocktime HIGH 1 | MIN,0.1~10.0s | 2.0 | Sefting HIGH 1 shock time
6 | Shock time HIGH 2 | MIN,0.1~10.0s | 2.0 | Sefting HIGH 2 shock time
7 | HIGH 1level Setting HIGH 1 level
1~99 10 | (after rewriting setting level,
relative value)
8 | HIGH 2level Sefting HIGH 2 level
5~200 100 | (is not influenced by rewriting
sefting level, absolute value)
9 |Response (1) QUICK
(2) NORMAL | (2) | Response for power detection
3) sSLow
10 | Basic wriﬁng (1) Interval \ol\r/r;:]ilr; mtmeerr\lctlhe start time ends, _
(2) Writing when the start time ends, (<]
2)X1 or X1 is input E
11 | Interval time | 1~¢0s 2
50s | Writing cycle %
1.1~60.0min 9
(7]
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External connection/ parameter settings/ terminal functions
4. Contact detection type TSM3000M1------ for machine tools
BExternal connection
cB

INVERTER

OCR CURRENT i i
SR STy ) SENSOR 8] CB : Circuit breaker
AC200/220V = v F  :Fuse
AC400/440V  © T — ‘E’ W OCR : Over current relay
50/60Hz o—=—54 © AR : Auxiliary relay for overload protection
F  SENSOR CABLE . o . )
AG100/200V = TsM-sxX  AR1, AR2 : Auxiliary relay to control additional equipment

50/60Hz 0——%——

X2 | X3 | X4 |SHOCKMONITOR
OFF | OFF | OFF | SELECTION [1
ON | OFF | OFF | SELECTION [2
OFF | ON | OFF [ SELECTION [3
ON | ON | OFF | SELECTION [4
OFF | OFF | ON [ SELECTION [5
ON | OFF | ON | SELECTION [6
OFF | ON | ON [SELECTION [7
ON | ON | ON | SELECTION [8

1
]
]
]
]
]
1
]

OFFSET
INPUT
DETECTION Note: 1. Select the current sensor from Current Sensor Selection table based on motor
LEVEL capacity and voltage. Use the specified number of passes through and current
SELECTION direction.
2. Make sure to insert the current sensor into the "phase V", and use the sensor
INHIBIT HOVELASS (ONLY WHEN cable TSM-SXX to connect with the Shock Monitor.
RESISTER (Uswe 400/440V) 3. If using a 400/ 440V motor, use the 400V class resister TSM-PR2 shown in the
TMPRe dashed line .
| BeAAAYS | 4. Connect motor voltage terminal of Shock Monitor U [17],V [18],W [19] with
- — - - L onmno—L the phase of [U], [V], [W] respectively.
Operating electromagnetic coil capacity (magnetic e 5. Use relay for minute electric current for [X1], [X2], [X3], [X4], [X5].
capacity) of the electromagnetic contactor [MC] i
for motor should be less than 100VA when throw- © In case of a wrong connection, load can not be detected correctly and the
ing, and less than 10VA when holding. Shock Monitor will not work properly.

In case it exceeds this value, use the relay at first
then activate large capacity MC.

BFunction of terminals BParameter setting
—  Controlinput r?ll#;ul —pfnd l';?g\l’)?; -+ Fen
S H4 Hafa f1 hn ig gl7lG No. Parameter Data sh\;;)}‘rEan Contents
4] ped P‘E 41 i E IFEIHEH!! 1 | Parameter lock | (1) Unlock (]) Can change parameter setting
Torminal Block ) TOP VIEW 2) Lock e e emron
Motor voltage 3 phase
culu (v [ w rg E §| | 2 | Motor voltage | (1)200./220V o L Clalisg Ph
nefizhabakoli|z]al4]s (2400~ 440V Mctor voltage 3 phase
loouTl Motrvtage % out2 3L "oute 3 | Motor kW 0.1~110kW |0.75 | Setting motor capacity
N/ T P 4 | Relay (1) Self-hold @ Output OUT 1 self-hold
Name Symbol ouT | No. Explanation OUTI | (2) Auto reset Output OUT 1 auto reset
Power 6 | Connection of power Relay (2) Self-hold Output OUT 2 self-hold
source POWER IN 7 | source P Vi P
. OUT2 | (3) Auto reset Output OUT 2 auto reset
Ground E — 8 | Ground terminal | i T
X1 N 11| Offset 0 input Relay (3) Self-hol @ Output OUT 3 self-ho
X2 IN 12 OUT3 | (4) Auto reset Output OUT 3 auto reset
Control X3 IN 13 | Selection of detection level 5 | Start time 0.1~20.0s 3.0 | Setting the start time
input ig :z :2 — 6 | Shock fime OUTT | MIN,0.1~10.0s | 0.1 | Sefting shock time OUT 1
Inhibit i t
CM IN 16 Cnonltr(;| ::Eul: common terminal 7 | Shock fime OUT2 | MIN.0.1~10.0s | 0.2 | Seting shock fime OUT 2
U IN 17 8 | Shock ime OUT3 | MIN,0.1~10.0s | 2.0 | Setting shock time OUT 3
Motor Motor voltage input o Sefting inhibif f
voltage \ IN 18 | terminal 9 | Inhibit time IH,0.1~10.0s IH (s?oggr:g Hetectioe fime)
\W IN 19 10 | Process 1~8 1 Seﬂing fhele nulmbtler qf
ouT 1 c ouT 9 Relafi lue higher limit etection level selection
output a ouT | 10 oitgtlj‘ﬁ V:ﬁ:? o;?seter " 11 |OUTI level 1~99% 10 | Setting OUT 1 level
ouT 2 a out 1| Relative value higher limit 12 | OUT2 level 1~99% 15 | Sefting OUT 2 level
output c OUT | 20 | output 2 after offset 13 |OUT3 level | 5~200 80 | Sefting OUT 3 level
a our | 4
OouT 3 b ouT | 3 | Non-offset absolute value 14 | Response (I QuICK
output ; oUT 5 higher limit (2) NORMAL | (2) | Response for power detection
No connection — N.C. | 2 | Do not connect anything (3) sLow
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External connection/ parameter settings/ terminal functions
5. Integral power type TSM3000MZ2:--+ for machine tools

BExternal connection
CB

Note: 1. Select the current sensor from Current Sensor Selection table based on motor capacity and

R R BM(; 0[£|R CRRENT U CB  :Circuit breaker
AC200/220V ] ° ° — y F : Fuse _
AC400/440V oS &[>S o\c MC : Electromagnetic
50/60Hz To T o M |E_| W contactor for motor
© © © © | gigfgﬂ OCR : Over current relay
AC100/200V O—(Zl———F tsM-sxx  CR1  : CR absorber
50/60Hz o—{=— START : Start button
F STOP : Stop button
X2 | X3 | X4 [SHOCKMONITOR
6] SHOCK OFF | OFF | OFF [ SELECTION [1]
POWER MONITOR ON | OFF | OFF | SELECTION [2]
7 TSM3000M2  [10]a) N F\/ LAMP OFF | ON | OFF | SELECTION [3]
{LP1} ON | ON | OFF | SELECTION [4]
OH;;UT N OFF | OFF | ON | SELECTION (5]
c[20] ON | OFF | ON | SELECTION [6]
10[5] OFF | ON | ON [ SELECTION [7]
ON | ON | ON | SELECTION [8]
RDER Tt
oTART 10 X1[i1] our? BUZZER
INTEGRATION oUTPUT [1]a [
X2[12] BZ
DETECTION
{ s
X4[14] gltJJTTP?J (3o . QCR
INHIBIT X5[15] 142 e R
o [161CN1 CN2 [17] [18] [19] 400V CLASS ~ (ONLY WHEN Operating electromagnetic coil capacity (magnetic
Elg] D |.—J Uuvw ?gﬂ?;ERFé USING 400/440v) capacity) of the electromagnetic contactor [MC]
_———— for motors should be less than 100VA when
= :_ ANNO _: throwing, and less than 10VA when holding.
ANNO In case it exceeds this value, use the relay at first

then activate large capacity MC.

voltage. Use the specified number of passes through and current direction.
2. Make sure to insert the current sensor into the "phase V", and use sensor cable TSM-SXX to
connect with Shock Monitor.

3. If using a 400/ 440V motor, use the 400V class resister TSM-PR2 shown in the dashed line.

BFunction of terminals

Control input

OUT 1 Power
[ output | Gondy™ supply

=
W54 fiaf2hthols |a |7 |6
s pea pes ez e |6 [ powesl
Tarminal Block TOP VIEW
CM| L | W)W I E E EJ I
Hep7pahopol1 (234 (s
Heom 1 Motor voltage out2diyckL ours 4
input output output
IN/ Pin .

Name Symbol ouT | No. Explanation
Power 6 | Connection of power
source POWER IN 7 | source
Ground E — 8 | Ground terminal

X1 IN 11 | Order to start integration

X2 IN 12
Control X3 IN 13 | Selection of detection level
input X4 IN 14

X5 IN 15 | Inhibit input

CM IN 16 | Control input common terminal
M U IN 17 M |

otor otor voltage input

voltage v N 18 | terminal geinp

w IN 19
OuT 1 c ourt 9 | Lower limit output affer
output a OUT | 10 | integration
ouT 2 a ouT 1 Higher limit output after
output c OuT 20 | integration

a our | 4 . .

Higher limit output at
OOULfJTU? b OUT | 3 | instantaneous electric
P c ouT 5 | power

No connecfion — N.C. | 2 | Do not connect anything
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4. Connect the motor voltage terminal of the Shock Monitor U [17], V [18], W [19]
with the phase of [U], [V], [W] respectively.

5. Use relay for minute electric current for [X1], [X2], [X3], [X4], [X5].

© In case of a wrong connection, load can not be detected correctly and the Shock
Monitor will not work properly.

HMParameter setting

No.| Parameter Data sh\fzﬁn%?e‘nr Contents
1 | Parameter lock | (1) Unlock Can change parameter setting
o | |Gt i
2q |Basictime  |0.1~25s 25 | lime seffng of rated value of
2b | Integrated time | X1,0.1~25s | 5.0 ;S)Zi\:i/gggggegrcted fime of
3 | Motor voltage | (1)200./220V . g’g’é‘\’/r;’l‘;!‘:ge 3 phase
(2) 400, 440V Motor voltage 3 phase
4 | Motor kW 0.1~110kW | 0.75 | Setting motor capacity
Relay (1) Self-hold Output OUT 3 self-hold
OUT 3| (2) Auto reset 2 Output OUT 3 auto reset
6 | Start time 0.1~20.0s 3.0 | Setting the start time
7 | Shock time OUT 3 | MIN,0.1~10.0s | 2.0 | Setting shock time OUT 3
8 |Inhibittime  |IHO1~100s | W |jeirgiebibiime |
9 | Process 1~8 1| S el scron
10 [OUT level  [0~99% | 0 |igmelmitoel
o2kl [5200% | 0 |iape
12 o sl |5200% | 0] gt
13 | Response (1) QUICK
(2) NORMAL | (2) |Response for power detection
3) SLow

-
(<]
=
c
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=
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& | Shock Monitor :

External connection/ parameter settings/ terminal functions
6. Built-in forward/ reverse sequencer type TSM3000C 1 :----- for crushers

BExternal connection

cB OCR CURRENT
SENSOR
AC200/220V o-Re R MCF_$~o 1 U
AC400/440V oS S o = ﬁﬁ)
M -
50/60Hz : i:co__] SENSORCABLE CB  : Circuit breaker
KN ISMSXX  F : Fuse
F go MCR M OCR MCF  : Electromagnetic contactor for
AC100/200V O_ZZ e DISPLAY CRUSHER motor to forward rotation
50/60Hz E FORWARD ROTATION MCR : Electromagnetic contactor for
gg?fﬁ%ﬁ,FCRWARD motor to reverse rotation
DISPLAY CRUSHER OCR : Over current relay
X1 : ORDER FORWARD ROTATION REVERSE ROTATION AR1  : Auxiliary relay for forward
X2 : ORDER REVERSE ROTATION |CRUSHER REVERSE tout
ROTATION outpu
AR2  : Auxiliary relay for reverse
romARD output
X2 (AUTOMATIC)_ |ORDER FORWARD : ili i
a%%?T%R s ROTATION (AUTO- AR3  : Auxiliary relay to light alarm
X2[12]  T9M3000C1 X1 MATIC OPERATION) lamp
CM[16] STOP STOP | X RESERMIOL |00 evener CR1, 2 : CR absorber
AR3 2 FWD Bl —H— °—€§~ ROTATION PBO  : Emergency stop button
55 (R) RST  : Alarm display reset
B fey M) 2 i
[5] countuP  [4] ]
9] 10] 4 Operating electromagnetic coil capacity (magnetic
_QA—Hoa_, A L][B] CN1CN2[1 7118) 1[91 I l s00v CFLEJ TSM- /E\’IISSNPCI)_SF\YAAL capacity) of the electromagnetic contactor [MC]
D [W ARESISTER o1y WHE@W_(‘;}WMUVJ for motors should be less than 100VA when throwing,
AN and less than 10VA when holding.
! AN T In case it exceeds this value, use the relay at first
L M then activate large capacity MC.

4. Connect the motor voltage terminal of the Shock Monitor U [17],V [18],W [19] with
the phase of [U], [V], [W]respectively.
5. Use relay for minute electric current for [X1], [RES] .

Note: 1. Select the current sensor from Current Sensor Selection table based on motor capacity and
voltage. Use the specified number of passes through and current direction.
2. Make sure to insert the current sensor into the "phase V", and use the sensor cable TSM-

SXX to connect with the Shock Monitor.

3. If using a 400/ the 440V motor, use the 400V class resister TSM-PR2 shown in the dashed

line.

O In case of a wrong connection, load can not be detected correctly and the Shock
Monitor will not work properly.

HWParameter setting

Data
BMFunction of terminals e e Er SeiE g Contents
. NC. Ertormal L Count uP r-;f’;ﬁ; 1 1 | Parameter lock | (1) Unlock n Can change parameter setting
HE Ha Hal2 e fo lﬂ 8|7 | [ | (2) Lock Can not change pargmeter setting
unless in an unlocked condition
papet | 81 | | € [power 2 [ Motor voltage | (1200 220y | | Nolorvotage 3 phase
class
Tarminal Biock TOP VEEW (2) 400, 440V v Motor vlohoge 3 phase
class
- Setting 200V class motor
:‘:Illlu viw [ & 8] 3 [Motorkw  [0.1~110kw 175 oo 2 |
' Setting 400V f
ieli7 ool [2 3 [4 5] o200 |*7*| Siglior s v
CoM |LMOIUirr]vgl\lage A Fwp = LSTOP ~—REV — 4 No |00d |eve| Unused
’ Unised | Prevention of idle running
IN/_ | Pin 5~200%
Name Symbol ouT | No. Explanation Overload level | 5~200% 100 | Overload detection level
Power POWER IN 6 | Connection of power Start time 1~300s 5 | Setting the start time
source 7 | source - T b o Tor
7 | No load 0.1~60min ime between after under
Ground E — 8 | Ground terminal continuing 15 | running no load level until
level COUNTUP output
Count up ¢ our | 9 Crush error output (1s shot) -
output a ouT | 10 8 | Shock time MIN,0.1~10.0s Shock time when overload
X1 IN 1 (?(:der (:;If au'b'[nu;ic operation 1.0 occurs
X2 IN 12| Monuol) Orcer ofreverse ofaion 9 | Pause time 1~600s Pause time during switching
External N.C. 13 10 rom.Forwqr to reverse
input — N.C. | 14 | Do not connect anything M rofation
N.C. 15 10 | Reverse time 1~600s 5 | Reverse running time
CM IN 16 | External input common terminal 11 | Pause time 1~600s Pause time during switching
U IN 17 10 rc;mf reverse to forwar
Motor v N 18 | Motor voltage input @ rofation o
voltage W N T termina 12 | No. of reverse rofation | 1~10 times 5 Elg'UO,:{BV; ::S'Fr)ﬁ:u"m unfi
c ouT | 20 13 |Reverse Plus Time to count the no. of
FWD Order of forward rotation rotation 100 | reverse rotation.
a ourt 1 count time 1~600s Add to 1 cycle time
ouT 2
STOP ; our | 3 Order of stop (1s shot) 14 | Response (1) QUICK
a out | 4 (2) NORMAL | (2) | Response for power detection
REV c ouT 5 Order of reverse rotation (3) SLOW
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Safety Guide and Warranty

- ~
A WARNING Death or serious injury may result from product misuse due to not following the instructions.

"Mechanical type Safety and Control devices"
® Begin inspection and maintenance after verifying that no load or rotational force is being applied to the equipment.
® Check the operation of the device periodically so that it can be sure to function properly when overload occurs.

"Electrical type Safety and Control devices"

® When carrying out an operation test or making a periodic inspection, make sure to verify that it functions properly as a protection device.

® Follow the instruction manual when carrying out megger testing because most electrical devices have certain requirements for megger
testing.

® Check the operation of the device periodically so that it can be sure to function properly when overloaded occurs.

"Common"
® Comply with the 2-1-1 General Standard of "Ordinance on Labor Safety and Hygiene'.
® When performing maintenance or inspections:

1) Wear proper work clothes and protective equipment (safety devices, gloves, shoes, etc.). To avoid an accident, make sure to perform
maintenance and inspections in an appropriate environment.

2) Make sure the power is switched off, and the machine has stopped completely before carrying out maintenance and inspections. Take the
necessary measures to ensure the power is not turned back on.

3) Follow the instruction manual.

4) Wire according to the technical standards of Electrical Installation and company regulations. Take note of the cautions in this manual
which explain installation direction, clearance and environmental conditions. Make sure to ground the device to prevent electrical shock
and to improve noise resistance.

® When using with lifting equipment, install a suitable protection device for safety purposes, otherwise an accident resulting in death, serious
injury or damage to the equipment may occur due to a falling accident.

A CAUT|0N Minor or moderate injury, as well as damage to the product may result from product misuse due to not following the instructions.

"Mechanical type Safety and Control devices"

@® The strength of the equipment should be designed to withstand the load or rotational force when the device is activated due to overload.

® Wear damage may occur depending on the number and frequency of activations. Following the manual, check the functions and operations
periodically. If something is not functioning properly, contact the distributor for repair.

"Electrical type Safety and Control devices"

® Consumable parts (tantalum electrolytic capacitors, relays, etc.) are built-in the products. Using the manual, periodically check the functions
and operation of the device. If it is not functioning properly, contact the distributor for repair.

® Do not use the device in a corrosive gas environment. Sulphidizing gases (SO2, H2S) can especially corrode the copper and copper alloy
used on PCBs and parts, and cause a malfunction.

"Common"

® Read the instruction manual carefully, and use the product properly. In case the instruction manual is not available, request one from the
distributor where you purchased the product, or our sales office with the product name and model number.

® Deliver this instruction manual to the final customer who uses the Tsubaki Emerson product.

& J

f W ty: Tsubaki Emerson Co.: hereinafter referred to as "Seller" Customer: hereinafter referred to as "Buyer” )
arranty. goods soid or supplied by Seller to Buyer: hereinafter referred to as "Goods"

1. Warranty period without charge 5) Any repair by engineers other than the Seller or those
Effective 18 months from the date of shipment or 12 months from designated by the Seller.
the first use of Goods, including the installation of the Goods to the 6) Operation in an environment not specified in the manual
Buyerls equipment or machine - whichever comes first. 7) Force Majeure or forces beyond the Seller's control such as

natural disasters and injustices inflicted by a third party.

2. Warranty coverage 8) Secondary damage or problems incurred by the Buyer's
Should any damage or problem with the Goods arise within the equipment or machines.
warranty period, given that the Goods were operated and 9) Defective parts supplied or specified by the Buyer.
maintained according to the instructions provided in the manual, 10) Incorrect wiring or parameter settings by the Buyer.
the Seller will repair and replace at no charge once the Goods are 11) The end of life cycle of the Goods under normal usage.
returned to the Seller. 12) Losses or damages not liable to the Seller.

This warranty does not include the following:

1) Any costs related to removal of Goods from the Buyer's 4. Dispatch service
equipment or machine to repair or replace parts. The service to dispatch a Sellerls engineer to investigate, adjust or
2) Cost to transport Buyer's equipment or machines to the Buyer's trial test the Seller's Goods is at the Buyer's expense.

repair shop.
3) Costs to reimburse any profit loss due to any repair or damage 5. Disclaimer

and consequential losses caused by the Buyer. 1) In our constant efforts to improve, Tsubaki Emerson may make
changes to this document or the product described herein
3. Warranty with charge without notice.
Seller will charge for any investigation and repair of Goods caused by: 2) Considerable effort has been made to ensure that the contents
1) Improper installation by failing to follow the instruction manual. of this document are free from technical inaccuracies and
2) Insufficient maintenance or improper operation by the Buyer. errors. However, any such inaccuracies or errors reported will
3) Incorrect installation of the Goods to other equipment or be gladly examined and amended as necessary.
machines.
L 4) Any modifications or alterations of Goods by the Buyer. )

Read the instruction manual thoroughly before using the product in order to use it properly.

P
Q CAUTION The contents of this catalog are mainly to aid in product selection.
N\
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