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SANKYO LINEAR MOTION TYPE 

TORQUE LIMITER

THEORY OF OPERATION

Sankyo’s LM Limiters are a compact solution for part handler protection against linear 

motion restrictions.  The mechanism consists of a slide unit and ball & ball pocket

arrangement.

FEATURES

1. Linear Overload Protection

The LM Limiter is the only torque limiter that protects against overloads in linear motions;

particularly high-speed linear motions such as those performed by pick and place units (i.e. 

Sankyo’s Parts Handler).  The LM Limiter mounts easily on the output shaft of pick and 

place units and reciprocal moving members driven by air cylinders.

2. Accurate Operation

The power transmission mechanism used in the LM Limiter draws on Sankyo’s vast 

experience and proven reliability with the ball & ball pocket mechanism (a mechanical 

power isolating system).  All moving parts incorporate measures to minimize friction loss 

making the LM the most advanced linear torque limiter available today.

3. Tripping Force Adjustment Mechanism

The amount of torque required to trip the limiter depends on the geometrical configuration

of the ball & ball pocket, and the compression of the spring.  Regulating the amount of 

transmission torque requires only a simple pressure nut adjustment to change the 

compression of the spring.

4. Overload Detection

When an overload occurs, the pressure dislodges the ball from its ball pocket thereby

freeing the slide mechanism and effectively disconnecting the transmission of power.  The 

displacement of the ball pushes the overload detection pin out by approximately 2 mm.

This pin can be used to activate an electrical sensor, such as a proximity switch or micro 

photo-sensor, for use in the stop control of the machinery.

5. Precise Resetting Accuracy

After tripping, the limiter will return to within ± 0.03 mm of its original position making it 

highly suitable for high-speed reciprocal motions.  To reset the limiter, remove the cause of 

the overload and slide the follower (slide unit) back to its original position.

6. Compact Design

The LM Limiter uses lightweight parts wherever possible with key operating components

integrated into a compact design.  Many applications will benefit from the LM Limiter, 

particularly applications that call for high-speed reciprocating motions.
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MODEL SELECTION

The LM Limiter is used on reciprocating members to protect against work overloads.  For 

instance, if the reciprocating member were to run into a work piece, the impact would 

dislodge the ball from its ball pocket letting the drive move the block freely along its rail.

When a collision occurs, the kinetic energy is instantly converted to shock energy thereby 

generating a tremendous amount of force.  Keep this in mind when selecting a model and 

use the equation below to determine the amount of adjustment needed.

1. Inertial Force (kgf)

The acceleration characteristic a (m/sec.²) active during linear motions, causes the total

weight of the LM limiter without the rail Wl (kgf) and the weight of the fixture and work

piece W2 (kgf) to act as inertial force Fi (kgf).
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TABLE

G: Gravitational speed (m/sec²)

Am: Non-dimensional maximum acceleration

P: Feed pitch (m)

N: Rotating speed of input shaft (rpm)

è: Indexing period (deg)

m: Number of dwells

2. Workload Force Fw (kgf)

In vertical reciprocating motions, the weight of the limiter and work (W1 + W2) must be 

considered as a downward load.

3. Frictional Load Force Ff (kgf)

When moving loads W3 (kgf) horizontally, we must determine the frictional force Ff (kgf) 

caused by frictional coefficient µ.

3WFf •= µ

4. Required Amount of Torque Ft (kgf)

FfFwFiFt ++=

5. Tripping Force Adjustment Value F (kgf)

CFtF •=

C:    Coefficient based on acceleration and deceleration characteristics (normally, C is

approximately 2).
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APPLICATION EXAMPLE:  Sankyo Parts Handler 5GY]

We want to mount a LM Limiter on a vertical moving member to the Sankyo Parts Handler 

type 5GY to protect the 5GY from accidental collisions while carrying work pieces.

(Requirements)

Stroke I 30 mm

Stroke II 30 mm

Fixture weight 0.6 kgf

Work piece weight 0.3 kgf

Rotating speed of input shaft 60 rpm

Index period 60 deg

Dwells 1

Cam curve MS (Am = 5.53)

Assuming we choose the 5LM, which can be mounted directly on the 5GY, the weight 

without the rail portion would be 0.12 kgf.
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kgfFw 02.13.06.012.0 =++=

0=Ff

kgfFt 64.102.162.0 =+=

)2(28.3264.1 === CkgfxF

Accordingly, we should select 5LM-45C.

HANDLING PROCEDURES

1. The holes indicated in the rail diagrams can be used to mount the LM Limiter.

2. Use the tapped holes in the base for mounting attachments.  Because the base is made of 

aluminum alloy, the following tightening torques must not be exceeded.

Bolt Tightening Torque

M3 70 kgf/cm or less

M4 110 kgf/cm or less

M5 180 kgf/cm or less

M6 260 kgf/cm or less

3. Apply grease (Omega 77 brand or equivalent) according to the following guidelines.

Note: Grease should be applied at lease once every month.

a. Disengage the slide block.

b. Slide the block all the way to the stopper.

c. Apply grease to the ball pocket.

d. Return the block to its original position.
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MECHANISM

When an overload occurs, the overload detection pin 1 protrudes by (X) mm providing the 

means for activating an optional electrical sensor to return error information to the 

electrical control circuit.

4LM

Model

Tripping

  force 

adjustment
range (kfg)

Adjustment

nut thread 

pitch (mm)

Static

allowable

moment
(kgf/m)

Weight

(kgf)

4LM-15C 0.5 ~ 1.5

4LM-30C 1.5 ~ 3.0

4LM-45C 2.6 ~ 4.5

1.0 0.8

0.14

0.07kgf

Overload detection pin

Adjusting nut

Set bolt

Spring case

Spring

Thrust bearing

Base

Ball

Block

Rail

NOTE: When using the 2-H4
holes, insert the screws from 

below the rail.



6

5LM

NOTE: Each model can be changed easily by replacing the springs.

6LM

Model

Tripping

  Force 
adjustment

range (kfg)

Adjustment

nut thread 
pitch (mm)

Static

allowable
moment

(kgf/m)

Weight

(kgf)

5LM-15C 0.5 ~ 1.5

5LM-30C 1.5 ~ 3.0

5LM-45C 2.6 ~ 4.5

1.0 1.6

0.24

0.12kgf

Model

Tripping

  Force 
adjustment

range (kfg)

Adjustment

nut thread 
pitch (mm)

Static

allowable
moment

(kgf/m)

Weight

(kgf)

6LM-15C 1.0  ~ 3.5

6LM-30C 2.5 ~ 7.0

6LM-45C 5.0 ~ 12.0

1.0 3.2

0.54

0.32kgf
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MOUNTING EXAMPLES

SANKYO AMERICA, INC.

Overload detection using

a proximity switch

Overload detection using

a micro photosensor

Vertical Mount Horizontal Mount
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SANKYO TORQUE LIMITERS

LINEAR MOTION TYPE

1. Sankyo’s LM Limiters are a compact solution for protection against linear motions.  The mechanism 

consists of a slide unit and ball and ball pocket arrangement.

2. The holes indicated in the rail diagrams can be used to mount the LM Limiter.

3. Use the tapped holes in the base for mounting attachments.  Because the base is made of aluminum alloy,

the following tightening torques must not be exceeded.

Bolt Tightening Torque

M3 70 kgf/cm or less

M4 110 kgf/cm or less

M5 180 kgf/cm or less

M6 260 kgf/cm or less

4. Apply grease (Omega 77 brand or equivalent) according to the following guidelines.

Note: Grease should be applied at lease once every month.

a. Disengage the slide block.

b. Slide the block all the way to the stopper.

c. Apply grease to the ball pocket.

d. Return the block to its original position

Overload detection using
a proximity switch

Overload detection using 
a micro photo sensor

SANKYO AMERICA, INC.
              P.O. Box 4338 • 10655 St. Rt. 47 • Sidney, Ohio  45365  U.S.A.

                           Phone 937-498-4901 • Fax 937-498-9403

   Vertical Mount      Horizontal Mount







TC-Type •

•



•

•

TC-Type•

•

• • • • • • •• •• • • • ••• • ••• • • ••• • ••• • • •••• •• • • •••• ••• •••• •• • •• • • ••• • • •• •• •• • ••• • •• • • •• • •• • • •• • • • ••• ••• • • •• • •• • ••• •• •• • • •• •• •••• • • • ••••• • •

• •• • • • ••• •••• •• ••• • ••• • • •• • •••• • • ••• • • ••• ••••• • • • ••••• • ••• •• • • •• •• •• • • •• • ••• •• •• •• • • • •• • •• ••• •••• ••• • •• • • •••••• • ••• • •• •• •• ••• • • • ••• • •

• • •••• • • ••• • • ••• • •• • ••• •• • • •• • • • •• • •• • •••• •• • ••••• •• ••• ••• ••• • ••• •• ••• • •• ••• • ••• • ••

•• •• • • •••• • •••• • •• • ••• • • ••• •• • • •••• ••• •••• •• • • •• • • • ••• •• • • • •• •• •• • ••• •• • ••• • • • • •••• ••• • •• ••• ••• • •• ••• •• ••• • •• • • • ••• • •• • • ••• ••• • • •

• •• ••• • • •• ••• • ••• • • • • ••• • •• •• • •• • • • •• ••• ••• • • •• • • •• •• ••• • • •• ••• • •• ••• •••• •• • •• ••• • •• • • •• ••• •••• • •• • • ••• •• ••• • •• • ••• ••• •• • ••• •• •

• • • • • ••• ••• ••• •••• • • ••• •• • • •••• •••• • ••• • •• •• ••• •• • • •• • • • •• • •••• •• • •• •• • • •• • •••• •• • •••• • • • •• • ••• • •• •• • • •• • •••• • • • ••• ••• • ••• •• ••• • •

• ••• • ••• • ••• • • • • • ••• • •• • ••• • • •• • • • •• • • •• • • • •• • •• • • • •• •• •• • • •• • •• •••• • • • •• • •• • •• •••• •• ••• • •• • ••• • • • • ••• ••• •• •• • • • •• •••• • • •• ••

• • • • •• • • ••

Size• 4TC• 5TC• 6TC• 7TC• 8TC• 11TC• 14TC• 18TC•

Range of Tripping 

Torque (N-m)•
0.3 4.5 • 0.8~18• 2~28• 20~350• 40~450• 70~1000• 100~2000• 700~5000•

Permissible

Revolutions per 

Minute (rpm)•

2000• 1600• 1000• 700• 500• 400• 300• 200•

•

TC series

Specifications
Item• Unit• 4TC• 5TC• 6TC• 7TC• 8TC• 11TC• 14TC• 18TC•

Adjusting range for tripping torque• N-m• 0.3~4.5• 0.8~18.0• 2~50• 20~350• 40~450• 70~1000• 100~2000• 700~5000•

Thread pitch on torque adjusting nut• mm• 1• 1.5• 1.5• 2• 2• 2• 2• 3•

Maximum allowable angle of deviation 
error•

deg• 1• 1• 1.5• 1.2• 1.2• 1• 0.7• 0.5•



Maximum allowable clearance error• mm• ±1.0• ±1.0• ±1.5• ±1.8• ±2.0• ±2.5• ±3.5• ±3.5•

Maximum allowable parallelism error• mm• 0.05• 0.05• 0.05• 0.1• 0.1• 0.1• 0.1• 0.1•

Maximum allowable rotating speed• r.p.m.• 2000• 1600• 1000• 700• 500• 400• 300• 200•

Inertia moment of torque limiter• Kg-m
2
• 0.9×10

-4
• 4.0×10

-4
• 1.7×10

-3
• 5.8×10

-3
• 1.4×10

-2
• 3.5×10

-2
• 9.3×10

-2
• 0.4•

Weight• kg• 0.25• 0.68• 1.5• 3.2• 5.3• 10.8• 20• 45•

A• mm• 10~15• 12~22• 15`30• 20~40• 30~50• 40~60• 50~60• 60~80•

B• mm• -• 15~20• 15~25• 20~35• 30~50• 40~60• 50~60• 60~90•

C• mm• -• -• 16~25• 20~35• 30~45• 35~60• 50~60• 60~90•

D• mm• -• -• -• -• -• -• -• -•

E• mm• -• -• -• -• -• -• -• -•

Pre-machined shaft holes

(Hole size)•

F• mm• -• -• 16~22• 20~35• 30~45• 35~60• 50~60• 60~90•



4TC
4TC Dimension



5TC
5TC Dimension



6TC
6TC Dimension



7TC
7TC Dimension



8TC
8TC Dimension



11TC
11TC Dimension



14TC
14TC Dimension



18TC
18TC Dimension
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Size• 4TF• 5TF• 6TF• 7TF• 8TF• 11TF• 14TF• 18TF•

Range of Tripping 

Torque N m •
0.3 4.5 • 0.8 18 • 2 50 • 22 400 • 50 600 • 80 1200 • 110 1800 • 400 5000 •

Permissible

Revolutions per 

Minute rpm •

2000• 1600• 800• 600• 400• 300• 250• 180•

•



TF series Specifications•
Item• Unit• 4TF• 5TF• 6TF• 7TF• 8TF• 11TF• 14TF• 18TF•

Adjusting range for tripping torque• N-m• 0.3~4.5• 0.8~18.0• 2~50• 22~400• 50~600• 80~1200• 110~1800• 400~5000•

Thread pitch on torque adjusting nut• mm• 1• 1.5• 1.5• 2• 2• 2• 2• 3•

Maximum allowable radial load• N• 69• 108• 3822• 7154• 10290• 14700• 23520• 30184•

Maximum allowable thrust load• N• 392• 569• 7938• 10780• 14700• 22050• 28420• 35280•

Maximum allowable bending moment• N-m• 3.4• 6.9• 118• 196• 372• 666• 1019• 1441•

Maximum allowable rotating speed• r.p.m.• 2000• 1600• 800• 600• 400• 300• 250• 180•

Inertia moment of torque limiter• Kg-m
2
• 0.5×10

-4
• 2.4×10

-4
• 1.3×10

-3
• 4.8×10

-3
• 1.5×10

-2
• 3.5×10

-2
• 8.5×10

-2
• 0.3•

Weight• kg• 0.24• 0.50• 1.5• 3.4• 6.2• 11.4• 20• 42•

A• mm• 10~12• 12~20• 15~30• 20~40• 30~50• 40~60• 50~60• 60~80•

B• mm• -• 14~17• 15~25• 20~35• 30~50• 40~60• 50~60• 60~90•

C• mm• -• 12~16• 16~25• 20~35• 30~45• 35~60• 50~60• 60~90•

D• mm• -• -• 16~25• 20~35• 30~45• 35`60• 50~60• 60~90•

E• mm• -• -• 16~20• 20`30• 30~40• 35~55• 50~60• -•

Pre-machined shaft holes

(Hole size)•

F• mm• -• -• 16~22• 20~35• 30~45• 35~60• 50~60• -•
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5TF Dimension
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6TF Dimension



7TF
7TF Dimension



8TF
8TF Dimension



11TF
11TF Dimension



14TF
14TF Dimension



18TF
18TF Dimension

Sankyo - Torque Limiters


