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Abstract— The adjustable torque spring ball Torque Limiter 

is an safety device used in the transmission line to connect 

the driving and driven elements such that in case of 

occasional overload the Torque Limiter will slip there by 

disconnecting the input and output members . This protects 

the transmission elements from any breakage or damage. 

For a particular loading conditions the Torque Limiter is 

preset to set the removed body for slipping at a different 

overload, it is simply mounted on input member by means 

of a key .sleeve is adjusted in the appropriate direction, 

during which the balls will remain pressed against the 

serrations; thus setting operation is simple, rapid and reliable 

.The Torque Limiter is there connected to the output 

member 
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I. INTRODUCTION 

In power transmission we use shaft which is placed from 

prime mover (input shaft) (electric motor, ic engine etc) to 

any machine like pump, grinder etc.  In case of over load 

condition of machine there is possibility of failure of shaft 

due to twisting or bending or directly breaking. This causes 

failure of operation, increase maintenance cost. 

A. Case - I  

In case of input and output shafts are connected firmly to 

each other (material locking) in the drive line and due to 

overload torque increases rapidly to values which can be 

much higher than the operating torque. This overload leads 

to breaks in the drive line. The motor continues to run, the 

machine speed falls to zero. 

 

Fig. 1:  Breaking condition of shaft. 

Guy James Burlington [4] presented that clutch 

mechanism includes clutch members having an engaged 

position, in which torque generated by a drive is transmitted 

to an output, and a disengaged position, in which torque is 

not transmitted to the output. The clutch members are 

capable of slipping with respect to each other in order to 

prevent damage caused by overload conditions. 

The clutch mechanisn further comprises an actuator 

associated with a clutch member. Mark  S Landquist [2] 

invented radial ball torque limiter which having a member 

with an annular wall defining a cavity with a plurality of 

 

Fig. 2 speed and torque Vs Time Path. 

rows of internal teeth extending circumferentially along the 

interior of the annular wall, an input  shaft extending into 

the cavity , and one or more caged ball assemblies 

surrounding the input shaft with each having a 

circumferential row of balls loosely held by a generally 

annular cage to engage in ball receiving recesses bstween 

adjustment teeth and the cage has a hub connected to the 

input shaft.  

William j silver [3] invented torque limiter 

comprises an outer cylindrical housing having a plurality of 

semicircular grooves disposed in an interior surface . an 

inner cylindrical housing is arranged at least partially within 

the outer cylindrical housing .  

Torque limiters are tamper-proof. Once installed, 

the torque value cannot be changed. This is an important 

feature that ensures the integrity of the machine design. That 

value determines what spring is used during the assembly. 

The torque value can be changed in the field, however; the 

torque limiter must be disassembled and the springs 

replaced to achieve the new torque value. As per torque 

value we have to change springs stiffness. (Springs) 

Standard Torque-Limiters are bidirectional. The 

torque value is the same regardless of rotation. If specified, 

these torque limiters can be configured at different torque 

ratings for different rotational directions.  

II. TORQUE LIMITERS OVERVIEW 

When input and output shafts are connected by spring 

loaded torque limiter, we can set this torque limiter to our 

preferred value. On overload clutch disengages and 

separates input and output as quickly as possible.   
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Fig. 3: Torque Limiter Used in Drive Line. 

 

Fig. 4:  Speed and Torque Paths using Torque limiters. 

A. Features Of Ball Clutch 

(1) Clutch should be easily adjusted to transmit a range 

of different torques and also for setting to slip at 

various predetermined loads which vary within 

wide limits according to particular operation 

carried out on the machine. 

(2) Clutch has to be entirely self contained and 

compact unit so that it could be preset before 

installing the unit the machine. 

(3) The clutch should operate at equal efficiency and 

facility, at different speeds. 

(4) The clutch should accommodate itself for slight 

axial floating movements of driven shaft. 

III.  CONFIGURATION OF A TORQUE LIMITER. 

A. Construction 

The adjustable torque spring ball Torque Limiter is an safety 

device used in the transmission line to connect the driving 

and driven elements such that in case of occasional overload 

the Torque Limiter will slip there by disconnecting the input 

and output members . This protects the transmission 

elements from any breakage or damage. For a particular 

loading conditions the Torque Limiter is preset to set the 

removed body for slipping at a different overload, it is 

simply mounted on input member by means of a key .sleeve 

is adjusted in the appropriate direction, during which the 

balls will remain pressed against the serrations; thus setting 

operation is simple, rapid and reliable .The Torque Limiter 

is there connected to the output member. 

B.  Diagram 

 
Fig. 5: Basic Design of Torque Limiter. 

Part No. Part Name Material Nos 

1 Input shaft EN36 1 

2 Base flange EN24 1 

3 Cylindrical Body EN24 1 

4 Casing EN24 1 

5 Output shaft EN36 1 

6 Steel balls STD 3 

7 Springs STD 3 

8 Plunger EN36 3 

9 Key STD 1 

10 Lock nut STD 1 

Table 1: Parts of Torque limiter For single Nos. 

C. Main Parts Of Torque Limiter.  

1) Input shaft  

Input shaft is the main shaft which is mounted in the ball 

bearing in the bearing housing .It is driven by an input 

motor by means of reduction pulley. 

2)  Base flange 

Base flange is a slightly hollowed out flange on its end face 

to leave an narrow annular band at the periphery. A series of 

radial Vee shaped serrations of identical size and shape and 

at equal pitch spacing a part, milled across the annular band 

as shown. 

The sides of these serrations are inclined at 37 ½
0
 

(or 45
0
) relative to the axis of shaft. The included angle 

between the faces of the Vee serrations is 90
0
.This is 

important dimension , can of course , be varied within 

certain limits in accordance with the load to be transmitted 

and the magnitude of overload at which the clutch is 

required to slip. 

The size of serrations is also determined by the 

diameter of the driving balls engaging in them. 

3) Cylindrical body: 

 The cylindrical steel body of the ball clutch is keyed to the 

driven shaft but it is made slightly longer than the 

shouldered end of that member so that the short smaller 

diameter concentric portion of its bore is a slip fit over the 

adjoining end of the shaft .Projecting beyond the base flange 
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as shown. The purpose of this arrangement is to maintain a 

body of the clutch perfectly concentric with the base flange 

for ensuring the smooth and accurate engagement of the 

balls in the base flange serrations  

 The left hand end of the body is recessed a small 

depth to admit the serrated portion of flange, the outside 

diameter of which has a tight clearance fit in recess. 

Six holes are accurately drilled and reamed passing 

axially through the body, The holes are spaced exactly 60
0 

a 

part around the same pitch circle, the diameter of which is 

equal to pitch diameter of the serrations in the annular band 

of base flange. 

The right hand end of the body is reduced in 

diameter and threads to receive the hardened steel casing. 

4) Casing 

 Hardened steel casing is of the same outside diameter as the 

front end of the body. The sleeve is deeply bored at one side 

to be close fit over the reduced portion on the outside of the 

body. By fitting the casing over the body at that point its 

correct and accurate location relative to the body is not 

determined by the fit in the threads. The three plungers bear 

simultaneously against the inner left hand face of the sleeve; 

thus as that members advanced longitudinally, all springs 

will be compressed or expanded by an equal amount. 

IV. WORKING 

When the input shaft is rotation through the coupling and 

motor the base flange is rotated along with it the balls 

pressed against V - serration also rotate. 

 

                     Fig. 6: Engagements of Ball and Groove.  

  This motion is transmitted through springs; plunger 

to the cylindrical body which then rotates the output shaft. 

When the load on the output shaft exceeds the preset design 

overload the resistance of the balls to more in direction of 

motion of base flange, there by balls start slipping in the 

“V” serrations. At one point the balls completely come out 

of the serrations into open space in base flange thereby 

disconnecting the base flange and the cylindrical body. Thus 

the input shaft keeps rotating where as the output shaft 

comes to stand still. The overload value at which Torque 

Limiter slips can be designed and preset by moving the 

sleeve (M) in either direction of the cylindrical body (G) .To 

increase the overload value; move sleeve towards the base 

flange where as to reduce the overload; move the sleeve 

away from the base flange The sleeve (M) can be locked in 

position by means of the lock nut. 

V. SCOPE 

(1) Pump shaft drives either electrical or engine drives 

are normally furnished with the overload slipping 

ball clutch to avoid the breakage or damages 

arising due to pump clogging or blockage. 

(2) Compressor drives, especially in many mining 

applications equipped with the over load slipping 

ball clutch. 

(3) Compact size: The size of the Torque limiter is 

very compact; which makes it low weight and 

occupies less space in any drive. 

(4) Ease of operation: The changing of torque is 

gradual one hence no calculations of speed ratio 

required for change torque .Merely by rotating 

adjuster lock nut torque can be changed 

(5) Machine tool slides are driven by electrical drives 

connected to lead screw .The over load slipping 

ball clutch isolates the electrical drive from the 

output in case of overload. 

VI. CONCLUSION 

The spring loaded ball clutch (torque limiter) ensures the,  

(1) The limitation and the adjustment of the 

transmitted moment. 

(2) The torque limiters can take over technological and 

assembling deviations. 

(3) The torque limiters allow the damp of the torsion 

shocks transmitted in different transient regimes of 

the mechanical transmission. 

(4) The torque limiter has a progressive characteristic 

and depends on elasticity of the rubber elements. 

(5) The relative torsion angle between the semi-

clutches depends on the number of roles. 
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