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ADJUSTABLE TORQUE LMI'I'ING ASSEMBLY 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?es 
tion; matter printed in italics indicates the additions made 
by reissue. 

This application is a continuation of application Ser. 
No. 568,773, ?led Jan. 6, 1984, now abandoned. 

BACKGROUND OF THE INVENTION 

The instant invention relates generally to adjustable 
torque limiting assemblies and more speci?cally to ad 
justable torque transmitting assemblies which are capa 
ble of providing an indication or signal that the prese 
lected torque threshold has been reached. 
Mechanical assemblies designed to determine torque 

throughput and utilize such determination to limit such 
torque by slip or by terminating the flow of energy to an 
associated prime mover are common power train com 
ponents. Such assemblies, for example, are an integral 
portion of power tools which are utilized to tighten 
fasteners, secure threaded components and generally 
tighten coupling mechanisms to a desirable level of 
torque. For purposes of illustration, a speci?c example 
is known as a nut runner; a device having an electric or, 
more typically pneumatic motor which drives a 
through gear reduction device to tighten threaded fas 
teners such as bolts, nuts and the like. In such applica 
tions, it is desirable to quickly, repeatedly and accu 
rately tighten the fastener such that the associated com 
ponents are secured together with a necessary, prede 
termined force. Numerous approaches have been taken, 
particularly with pneumatic motors to achieve this goal, 
motor back pressure sensors, stall torque controllers 
and strain gauges coupled to associated electronics and 
controls, to name but three. Mechanical devices such as 
back pressure sensors typically suffer from an inability 
to be readily adjusted whereas such electronic devices 
may be delicate and complex. 
A second drawback of all systems wherein operation 

of the prime mover continues until the sensed torque 
achieves a predetermined threshold at which time en 
ergy ?ow to the prime mover is terminated, is that in 
such devices, almost without exception, the drive com 
ponents such as the motor and gear train are directly 
coupled to the driven fastener. In this situation, in spite 
of the fact that the monitoring device has sensed attain 
ment of the torque limit and terminated energy ?ow to 
the motor, the momentum of the drive train will be 
transmitted to the fastener, generally over-torquing it. 
Initially, it would seem that this difficulty could be 
corrected to simply lowering the required torque 
threshold by an amount commensurate with the mo 
mentum energy. However, the rate at which the motor 
decelerates as it approaches the torque limit due to the 
hardness or softness of the joint will effect the momen 
tum energy applied to the fastener and render such a 
simple compensation scheme generally ineffective. 

It thus becomes apparent that an improved torque 
limiting assembly will both permit ready adjustment of 
the torque transmission limit as well as providing a 
means whereby all or a major portion of the drive train 
energy can be prevented from reaching the driven de 
vice. The following is a description of such an adjust 
able torque limiting assembly. 
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2 
SUMMARY OF THE INVENTION 

An adjustable torque limiter assembly according to 
the instant invention includes a ?rst wrap spring mecha 
nism which provides a readily adjustable torque trans 
mission limit and a second coaxially disposed wrap 
spring mechanism which provides a mechanical signal 
that the torque threshold has been reached. The ?rst 
wrap spring assembly includes an input shaft which 
drives a hub in which a spring retaining sleeve is se 
cured. The end of the sleeve opposite the hub drives one 
end of the ?rst wrap spring, the other end of which is 
adjustably secured to the hub. The ?rst wrap spring is 
disposed upon a sleeve which is turn supported by an 
overrunning clutch assembly. The overrunning clutch 
assembly unidirectionally drives the output shaft. 
Mounted in this fashion, the moment of the ?rst wrap 
spring can be adjusted over a range of from zero up to 
a maximum which is a function of several variables, 
most signi?cantly the radial interference between the 
wrap spring (in a relaxed state) and the sleeve upon 
which it is disposed. The ?rst wrap spring assembly 
operates substantially conventionally. Power supplied 
to the input shaft is transferred to the end of the wrap 
spring opposite the input hub and tends to unwind it. 
Until the torque transmitted through the ?rst wrap 
spring assembly exceeds the moment of the wrap 
spring, no slippage occurs and power is transmitted 
directly through it, to the overrunning clutch assembly 
and to an output shaft. When it exceeds it, the wrap 
spring slips and no power is transmitted therethrough. 
The second wrap spring assembly includes a wrap 

spring wound in a sense opposite to that of the ?rst 
wrap spring and disposed partially on the exterior sur 
face of the spring retainer of the ?rst wrap spring and 
partially upon a hub secured to the output shaft. A 
control sleeve is positioned concentrically about the 
second wrap spring and includes a mechanism such as a 
cooperating ramp and control rod which, through axial 
translation, indicates rotation thereof‘. When the ad just 
able limit of the ?rst wrap spring assembly has been 
reached and a disparity of rotational speeds thus exists 
between the spring retaining sleeve and the output hub, 
the two components about which the second wrap 
spring is disposed, its diameter enlarges and engages the 
control sleeve, thereby rotating it and actuating an asso 
ciated shutoff mechanism. At the completion of an op 
erating cycle, the overrunning clutch assembly disposed 
within the ?rst wrap spring assembly permits energy 
dissipation of the wrap springs through rotation of vari 
ous associated components and return of the springs to 
their initial states. 

it is therefore an object of the instant invention to 
provide an adjustable torque limiting assembly wherein 
the torque transmission threshold is readily adjustable. 

It is a further object of the instant invention to pro 
vide an adjustable torque limiting assembly which pro 
vides a signal or indication that the torque limit has been 
reached. 

it is a further object of the instant invention to pro 
vide an adjustable torque limiting assembly which is 
compact, rugged and easy to manufacture. 

It is a further object of the instant invention to pro 
vide an adjustable torque limiter wherein reset of the 
wrap springs is provides by an overrunning clutch as 
sembly. 

Further objects and advantages of the instant inven 
tion will become apparent by reference to the following 
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description of the preferred embodiment and attached 
drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a full, sectional view of an adjustable torque 
limiting assembly according to the instant invention; 

FIGS. 2A is an exploded, perspective view of a por 
tion of the elements of an adjustable torque limiting 
assembly to the instant invention; and 
FIG. 2B is an exploded, perspective view of the re 

maining elements of an adjustable torque limiting as 
sembly according to the instant invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to FIGS. 1, 2A and 23, an adjustable 
torque limiting assembly according to the instant inven 
tion is illustrated and generally designated by the refer 
ence numeral 10. The assembly 10 includes and is gener 
ally contained within an elongate cylindrical housing 
12. The housing 12 includes a threaded, reduced diame 
ter portion 14 which may be engaged within comple 
mentary threads in the housing of a prime mover (not 
illustrated) such as an electric or pneumatic motor. 0n 
the end of the housing 12, opposite the reduced diame 
ter portion 14, is an internally threaded region 16 which 
receives a complementarily threaded housing 18 which 
may be associated with a final drive device (not illus 
trated). 
A ?rst wrap spring assembly 20 generally includes an 

input shaft 22 which is supported by an anti-friction 
bearing such as a ball bearing assembly 24 and which 
preferably includes an integrally formed input hub 26 
having splines 28 disposed about its periphery. Concen 
trically disposed about and receiving the splines 28 of 
the input hub 26 and extending generally axially away 
from the input shaft 22 is a coupling annulus 32 having 
complementary splines 34 disposed on its inner surface. 
Also received and retained within the coupling annulus 
32 is a spring receiving adjustment hub 36 having com 
plementary splines 38 which engage the splines 34 
within the coupling annulus 32. The adjustment hub 36 
de?nes a centrally disposed through opening 40 and an 
axially oriented spring receiving channel 42 extending 
outwardly from the opening 40. A tangentially disposed 
threaded passageway 44 aligns generally with the 
spring receiving channel 42 and receives a complemen 
tarily threaded adjustment screw 46. Access to the 
threaded adjustment screw 46 is achieved through an 
aperture 48 in the coupling annulus 32. It should be 
understood that since the splines 34 and 38 inhibit rela 
tive rotation between the coupling annulus 32 and the 
adjustment hub 36, the passageway 44 and the adjust 
ment screw 46 must be aligned with the aperture 48 
during assembly of these element in order that access to 
the adjustment screw 46 can be achieved. A suitably 
sized and positioned access port 50 formed in the hous 
ing 12 facilitates access to the adjustment screw 46 
when the coupling annulus 32 is appropriately rotated 
and the aperture 48 is aligned with the access port 50. 
The access port 50 may be closed or sealed with a slid 
ing gate or plug (both not illustrated) in order to, ?rst of 
all, prevent foreign matter from entering the housing 12 
and, second of all, control access to the adjustment 
screw 46. Ready or limited access to the adjustment 
screw 46 may be elected by the selection of a closure 
which may be removed by a common tool such as a 
screwdriver or may only be removed by a specially 
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coded or unique tool, thereby lessening the likelihood 
of unauthorized adjustment. An anti-friction bearing 
such as a ball bearing assembly 52 rotatably supports the 
adjustment hub 36. A spring retainer 54 maintains the 
position of the ball bearing assembly 53 on an axially 
extending output shaft 56. Lastly, a cylindrical spring 
retaining sleeve 58 having splines 60 disposed at one end 
which are engaged by the splines 34 of the coupling 
annulus 32 extends generally concentrically about the 
output shaft 56 in a direction away from the input shaft 
22 and is supported at its other end by an anti-friction 
bearing such as the ball bearing assembly 62. The roller 
bearing assembly 62 and a wave washer 64 are both 
received within a complementarily sized enlarged diam 
eter region 66 of the cylindrical spring retaining sleeve 
58. Extending axially along the inside of the spring 
retaining sleeve 58, generally adjacent the region 66, is 
a spring retaining channel 68. The spring retaining 
sleeve 58 also includes a reduced diameter region 70 
which is received within other elements of the assembly 
10. Another anti-friction bearing such as a ball bearing 
assembly 72 is disposed about the output shaft 56 and 
spaced from the ball bearing assembly 52 by an annular 
spacer 74 disposed about the output shaft 56. The ball 
bearing assembly 72 radially centers and supports an 
axially extending cylindrical clutch sleeve 76. The 
clutch sleeve 76 is disposed concentrically about the 
output shaft 56 and supported at its opposite end by an 
anti-friction hearing such as a roller bearing assembly 
78. Disposed between the ball bearing assembly 72 and 
the roller bearing assembly 78 and positioned concentri 
cally about the output shall 56 and within the clutch 
sleeve 76 are a pair of overrunning clutch assemblies 80. 
The clutch assemblies 80 are conventional and rotation 
ally couple the clutch sleeve 76 to the output shaft 56 
upon relative rotation in one direction and free wheel or 
uncouple these components upon rotation in the oppo 
site direction. Finally, the ?rst wrap spring assembly 20 
includes a ?rst wrap spring 84 positioned generally 
concentrically about the clutch sleeve 76. The wrap 
spring 84 consists of a plurality of turns, a larger portion 
of turns 86A consisting of approximately 8 to 10 turns 
having an inside diameter which creates an interference 
?t about the clutch sleeve 76 and a smaller portion of 
turns 86B consisting of a smaller number of turns having 
an inside diameter equal to or somewhat greater than 
the outside diameter of the clutch sleeve 76. The spac 
ing between the smaller portion of turns 86B and the 
clutch sleeve 76 in FIG. 1 is somewhat exaggerated for 
purposes of illustration and the wrap spring 84 is illus 
trated in FIG. 2A in its relaxed state. At both ends of 
the wrap spring 84, the spring 84 is formed into an 
axially extending tang. A ?rst tang 88A is received in 
the axially extending spring receiving channel 68 
formed in the spring retaining sleeve 58 and a second 
tang 88B is received within the spring receiving channel 
42 if the adjustment hub 36. 
A second wrap spring assembly 100 generally in 

cludes an output hub 102 which is concentrically dis 
posed about the output shaft 56. The output hub 102 
includes a keyway 104 which receives a key 106. The 
key 106 extends through a complementary sized radi 
ally oriented slot 108 in the sidewall of the output shaft 
56 and into a stub shaft 110 thereby securing these three 
elements together. The stub shaft 110 may include 
splines or gear teeth 112 which mate with power receiv 
ing components disposed within the housing 18. The 
hub 102 also includes a cylindrical spring receiving 
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surface 14 having a diameter equal to the outside diame 
ter of the spring retaining sleeve 58. in a region directly 
adjacent the output hub 102, the output shaft 56 is rotat 
ably supported by an anti-friction bearing such as a ball 
bearing assembly 116. The ball bearing assembly 116 is 
in turn ?xedly and concentrically supported within the 
housing 12 within a stepped circular spacer 128. The 
circular spacer 120 includes a notch or through channel 
122 extending radially inwardly from its periphery. 
Tangentially disposed in one of the sidewalls of the 
channel 122 is a blind opening 124 which receives a 
compression spring 126. A cylindrical control sleeve 
130 is disposed concentrically within the housing 12 and 
generally adjacent the inner wall thereof. The control 
sleeve 130 includes a longitudinally oriented tab 132 
which extends into the channel 122 of the circular 
spacer 120 and which engages the end of the compres 
sion spring 126 extending from the blind opening 124. 
At the opposite end of the cylindrical control sleeve 130 
is an inclined surface or ramp 134 which extends 
through a small circumferential angle, typically less 
than about 10' and obliquely interconnects a first sur 
face and a second, axially distinct surface. Abutting the 
ramp 134 and translated axially due to rotation of the 
ramp 134 and the cylindrical control sleeve 130 is an 
axially extending control rod 138. The control rod 138 
is received within the extends axially through a suitably 
disposed aperture 142 formed in the housing 12. The 
control rod 138 may be connected to any suitable me 
chanical, electrical or pneumatic control. The control 
will be actuated when the adjustable torque limiting 
assembly 10 has reached the predetermined torque 
transmission level. Finally, the second wrap spring as 
sembly 100 includes a second wrap spring 144. The 
second wrap spring 144 includes ?rst and third end 
portions of turns 146A and 146C, respectively, which 
each occupy approximately one-third of the axial length 
and, in their relaxed state, have an inside diameter 
smaller than the outside diameter of the spring retaining 
sleeve 58 and the surface 114 on the output hub 102. 
The second wrap spring 114 also includes a second 
middle portion of turns 1468 which occupies the re 
maining one-third of its axial length and, in its relaxed 
state, has an inside diameter equal to or slightly less than 
one outside diameter of the spring retaining sleeve 58. 
The second wrap spring is illustrated in FIG. 2B in its 
relaxed state. 
With reference now to all of the drawing ?gures and 

particularly FIG. 1, the operation of the adjustable 
torque limiting assembly 10 will now be described. 
Unless otherwise noted, the following description re 
lates to an assembly 10 wherein drive to the input shaft 
22 is in a clockwise direction when viewing the assem 
bly 10 from the input shaft 22 end, that is, from the left 
end as illustrated in FIG. 1. 
As those familiar with the operation of wrap spring 

clutches will readily appreciate, the maximum torque 
transmitted by a wrap spring to a driven hub it is dis 
posed about when the torque is applied to the spring in 
such a direction as to unwind or disengage the spring 
from the hub is a function of, among other variables, the 
moment in the spring and the number of turns engaging 
the hub. The moment in a wrap spring is the result of an 
initial interference between the spring and the hub and 
is normally a ?nite value dependent primarily upon the 
radial interference between the at-rest inner diameter of 
the spring and the outside diameter of the hub, the ge 
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6 
ometry of the spring and the properties of the spring 
material. 
Turning again to the adjustable wrap spring assembly 

10 and speci?cally the ?rst wrap spring assembly 20, it 
should be noted that the ?rst wrap spring 84 is of left 
hand sense when the input shaft 22 rotates clockwise as 
state above. The ?rst wrap spring 84 includes approxi 
mately nine turns of rectangular wire constituting the 
larger portion of turns 86A having a preselected inside 
diameter sized to provide speci?c radial interference 
with the clutch sleeve 76. Commensurate with such 
interference, a preselected moment as induced in the 
?rst wrap spring 84. The ?rst wrap spring 84 also in 
cludes a smaller portion of turns 86]! adjacent the ad 
justment hub 36 which, as noted previously, initially has 
an inside diameter equal to or slightly larger than the 
sleeve 76 and thus do not interfere with the sleeve 76 
and furthermore initially have no moment induced 
therein. The end of the ?rst wrap spring 84 adjacent the 
smaller portion of turns 86]! is adjustably received 
within the adjustment hub 36. The opposite end of the 
wrap spring 84, speci?cally the tank 88A, is received 
within the spring receiving slot 68 of the spring retain 
ing sleeve 58. It should thus be appreciated that this 
assembly effectively permits adjustment of the preload 
moment on the ?rst wrap spring 84 by virtue of reposi 
tioning the tang 88B by movement of the threaded 
adjustment screw 46. It can be appreciated that proper 
sizing of the spring receiving channel 42 and appropri~ 
ate selection of the torsional spring rate of the turns of 
the smaller portion of turns 86B of the ?rst wrap spring 
84 will permit adjustment of the tang 88B of the ?rst 
wrap spring 84 through an angle large enough to induce 
a moment in the turns of the smaller portion 868 equal 
to or slightly greater than the moment induced in the 
turns of the larger portion 86A by virtue of their inter 
ferenoe with the sleeve 76. This condition represents a 
practical preload limit since if this were the case, the 
turns of the larger portion of turns 86A would lift off 
the sleeve 76 and no torque could be transmitted to the 
sleeve 76 by the ?rst wrap spring 84. Thus it will be 
appreciated that the moment induced by the turns of the 
larger portion 86A of the ?rst wrap spring 84 by virtue 
of their interference with the sleeve 76 remains a ?xed 
magnitude. The reaction to the moment will be shared 
by varying degrees by the sleeve 76 and the moment 
adjusted into the turns of the smaller portion 863 by the 
adjustment screw 46. Thus, that portion of the moment 
borne by the sleeve 76 varying from all to nothing de 
pending upon the adjustment, becomes the moment in 
the turns of the smaller portion 86A and thus determines 
the slip point of the ?rst wrap spring 84. 
The power flow path through the first wrap spring 

assembly 20 is generally from the input shaft 22 and 
input hub 26 through the coupling annulus 32 and to the 
spring retaining sleeve 58, the tang 88A of the ?rst wrap 
spring 84, to the sleeve 76, through the overrunning 
clutches 80 which transmit rotational energy to the 
output shaft 56 when their outer housings are driven in 
a clockwise direction but freewheel on the output shaft 
56 when they are similarly driven in a counterclockwise 
direction and through the output shaft 56. It will thus be 
readily understood that depending upon the setting of 
the adjustment screw 46 and thus the moment in the 
turns of the larger portion 86A of the ?rst wrap spring 
84, torque through the ?rst wrap spring assembly 20 
will be transmitted up to the limit determined by the 
preselected moment. 
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When the ?rst wrap spring assembly 20 has reached 
and exceeded its torque limit, slipping and a rotational 
speed disparity between the input and output members, 
i.e., the input shaft 22 and the output shaft 56, are the 
prime manifestations of such torque limit attainment. It 
is, however, highly desirable to provide a mechanical or 
mechanically driven indication that such torque limit 
has been achieved. This is desirable since rapid shut 
down of power sources obviates the necessity for the 
torque transmitting elements of the assembly 10 to be 
designed for extended or continuous overrunning duty. 
The second wrap spring assembly 100 provides a me 
chanical indication that the torque limit condition of the 
?rst wrap spring assembly 20 has been achieved. This 
indication may be utilized by a variety of means to 
mechanically terminate an air supply to a pneumatic 
motor, mechanically trip and electric switch which 
removes power to a motor or actuate any associated 
controlling equipment as can be readily understood. 
The second wrap spring 144 is of right hand sense. The 
?rst and second portions of turns 146A and 14613, re 
spectively, of the second wrap spring 144 engage the 
outside surface of the spring retaining sleeve 58 whereas 
the third portion of turns 146C on the right end engages 
the surface 114 of the output hub 102. The ?rst and third 
portions of turns 146A and 146C are approximately 
equal in diameter and interfere with the surfaces upon 
which they rest to induce a predictable ?xed moment in 
the second wrap spring 144. The middle or second 
portion of turns 1468 is sized slightly smaller than the 
adjacent contacted surface of the spring retaining sleeve 
58. When the ?rst wrap spring assembly 20 is in its 
overrunning condition, a difference in the speeds of 
rotation of the spring retaining sleeve 58 and output hub 
102 will exist causing the middle or second portion of 
turns 1468 to lift off the outer surface of the spring 
retaining sleeve 58. Li? off occurs when the torque 
exceeds the small moment due to the minimal initial 
interference of the middle or second portion of turns 
1463 with the sleeve 58. As torque continues to in 
crease, the second or middle portion of turns 1463 will 
continue to expand in a predictable manner related 
linearly to the torque. At a predictable value of torque, 
the second or middle portion of turns 146B of the spring 
144 will expand and engage the inside surface of the 
cylindrical control sleeve 130. The cylindrical control 
sleeve 130 is loosely disposed within the housing 12 and 
frictional engagement will rotate the control sleeve 130, 
compress the spring 126 and move the control rod 138 
along the ramp 134. This activity will axially translate 
the control rod 138 and provide an indication that the 
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torque limit of the assembly 10 has been reached. it ' 
should, of course, be understood that various sensing 
and indicating means may be utilized to detect rotation 
of the cylindrical control sleeve 130 and that the ramp 
134 and associated control rod 138 are but one means. 
From the foregoing description, it should be apparent 

that the actuation point of the control sleeve 130 and 
thus the limit torque of the two clutch assemblies 20 and 
100 acting together is additive. The maximum torque 
transmitted to the output shaft 56 by the second wrap 
spring assembly 100 is equal to the torque required to 
engage the middle portion of turns 146B with the cylin 
drical control sleeve 130. 
When the foregoing activity has occurred and power 

to the adjustable torque limiting assembly 10 through 
the input shaft 22 has been terminated, the assembly 10 
must be reset. In order to reset, the output hub 102 must 

60 

65 

8 
advance clockwise relative to the spring retaining 
sleeve 58 in order to wind down the middle portion of 
turns 1468 of the second wrap spring 144 and allow the 
spring 126 to rotate the control sleeve 130 to its initial or 
start position. When load or input torque is removed, 
the torque stored in the spring 144 can either advance 
the output hub 102 or backdrive the cylindrical spring 
retaining sleeve 58 and the associated input compo 
nents. In order to do this, the torque in the second wrap 
spring 144 would have to be capable of slipping the ?rst 
wrap spring assembly 20. The inclusion of the overrun 
ning clutches $0, however, enables the output hub 102 
to advance clockwise relative to the other components. 

Several features, advantages and additional observa 
tions of the adjustable torque limiting assembly 10 
should be made. First of all, the precise size or scale and 
thus torque carrying capability of the assembly 10 is 
broad. Therefore, although the foregoing description 
may suggest utilization of assembly 10 with power 
tools, it should be understood and appreciated that the 
general design and construction disclosed herein may 
be scaled downwardly to accommodate and transmit 
torques in the range of a few inch-ounces or sealed 
upwardly to accommodate and transmit many foot 
pounds of torque. 
When the assembly 10, having springs 84 and 144 and 

clutches 80 as described, is driven in reverse, that is, in 
a direction counterclockwise as viewed from the input 
shaft 22 end the second wrap spring assembly 100 looks 
up since the drive tends to tighten the second wrap 
spring 144. Therefore, the ?rst wrap spring assembly 20 
is completely bypassed and full input torque and power 
is transferred through the assembly 10 to the output 
shaft 56 and stub shaft 110 in reverse. 

It should also be appreciated that the ?rst and second 
wrap spring assemblies 20 and Ill), respectively, may be 
disposed and may operate independently as individual 
elements in a power transmission system. Operation of 
the second wrap spring assembly 100 has been de 
scribed above and corresponding operation will occur 
when the assembly 100 is utilized as a separate entity. 
The operation of the ?rst wrap spring assembly 20 as 

a separate entity is the same as that described above. 
However, since the second wrap spring assembly 100 
locks up in the reverse direction (counter-clockwise and 
with the stated spring senses), effectively bypassing the 
?rst spring asembly 20, the latter's operation in reverse 
as a separate entity is signi?cantly different than that 
described above. Thus, operation of the ?rst wrap 
spring assembly 20 having a spring 84 and clutches 80 as 
described above in a reverse direction, i.e., counter 
clockwise when viewed from the input shaft 22 end and 
independent of the second wrap spring assembly 100, 
will now be described. When so rotating, input torque 
will tend to wrap the ?rst wrap spring 84 more tightly. 
Rotating in this direction, force will be applied to the 
tang 88A of the ?rst wrap spring 84 by the opposite 
edge of the spring receiving slot 68 in the sleeve 58. If 
the slot 68 were radially enlarged, no force could be 
transferred to the tang 88A received therein but would 
instead be transferred to and through the tang 88B re 
ceived within the adjustment hub 36. In this case, the 
force applied to the tang 88B and thus the spring 84 
would be in the same direction as the adjusted torque. 
Any torque applied to the turns of the smaller portion 
868 which is greater than the adjusted torque will fur 
ther deflect the turns beyond the deflection due to ad 
justment. Continued counterclockwise deflection of the 



Re. 33,514 
tang 888 will cause separation from the slot 68 and 
sleeve 58, thereby removing all moment or preload 
from the larger portion of turns 86A. With this preload 
removed. the slip threshold torque of the first wrap 
spring assembly 20 will become ‘equal to the torque 
induced by interference. The inner wrap spring assem 
bly 20 therefore is adjustable in one direction but pro 
vides a constant overrunning or slip torque value in the 
opposite direction. This holds true for all values of 
adjustment except zero in which case the overrunning 
torque is zero in both directions. 

It should also be noted that the splined coupling an 
nulus 32 provides a signi?cant manufacturing bene?t. 
Typical manufacturing tolerances in the size as well as 
the fmishes of components in the areas relating to the 
?rst wrap spring 84 will cause variation in the initial 
moment induced by interference between the ?rst wrap 
spring 84 and the cylindrical sleeve 76. Given the nature 
of the splined couplings associated with the annular 
coupling 32, this moment can always be designed 
to equal or exceed the target clutch torque. Any varia 
tion above this target torque can be permanently ad 
justed out during the assembly process by inducing the 
difference as a small preload in smaller portion of turns 
86B of the ?rst wrap spring 84 when the tang 88B is 
initially engaged in the adjustment hub 36 and maintain 
ing such preload by the angular positioning and engage 
ment of the splines 60 with the splines 34 of the coupling 
annulus 32 as the sleeve 58 is engaged therewith. 

Finally, it should be understood that if the adjustable 
torque limiting assembly 10 is to be utilized in an appli 
cation where the input sha? 22 rotates in a counter 
clockwise direction as viewed from the input end of the 
housing 12, the sense of the ?rst wrap spring 84 should 
be right hand, the overrunning clutches 80 should lock, 
i.e., transfer torque, when their outer housings are 
driven in a counterclockwise direction relative to the 
output shaft 56 and overrun when driven in the opposite 
direction and the second wrap spring 144 should be of 
left hand sense then, the foregoing discussion of opera 
tion of the assembly 10 in the reverse direction will 
apply when the input shaft 22 is rotated clockwise. 
The foregoing disclosure is the best mode devised by 

the inventor for practicing this invention. It is apparent, 
however, that apparatus incorporating modi?cations 
and variations will be obvious to one skilled in the art of 
adjustable torque limiting devices. Inasmuch as the 
foregoing disclosure is intended to enable one skilled in 
the pertinent art to practice the instant invention, it 
should not be construed to be limited thereby but 
should be construed to include such aforementioned 
obvious variations and be limited only by the spirit and 
scope of the following claims. 

I claim: 
1. An adjustable torque limiting assembly comprising, 

in combination, a ?rst wrap spring having a pair of ends, 
an input member having means for receiving said pair of 
ends of said wrap spring, means associated with said 
input member for adjusting the [relative] angular 
position of one of said pair of ends relative to the other 
of said pair of ends, an output member disposed within 
said ?rst wrap spring, said output member having a 
cylindrical portion engaged by at least a portion of said 
first wrap spring, a second wrap spring disposed about 
portions of said input member and said output member 
and a member having a cylindrical opening disposed 
about said second wrap spring. 
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2. The torque limiting assembly of claim 1 wherein 

said ?rst wrap spring, in a relaxed state, includes a ?rst 
plurality of turns having an insided diameter smaller 
than the outside diameter of said cylindrical portion of 
said output member. 

3. The torque limiting assembly of claim 1 wherein 
said pair of ends of said ?rst wrap spring de?ne gener 
ally axially extending tangs. 

4. The torque limiting assembly of claim 1 further 
including an output shaft and an overrunning clutch 
operably disposed between said output member and said 
output shaft. 

5. The torque limiting assembly of claim 1 wherein 
said input member includes an input shaft, a cylindrical 
sleeve for receiving said ?rst wrap spring and means for 
selectively angularly coupling said input shaft to said 
sleeve. 

6. The torque limiting assembly of claim 5 wherein 
said coupling means, said input shaft and said cylindri 
cal sleeve includes splines, said splines of said coupling 
means being complementary to said splines on said 
input shaft and said cylindrical sleeve. 

. 7. The torque limiting assembly of claim 1 further 
including an output shaft, an overrunning clutch opera 
tion disposed between said output shaft and said output 
member, and a cylindrical member concentrically dis 
posed about said second wrap spring and rotatable be 
tween a ?rst position and a second position. 

8. The torque limiting assembly of claim 7 further 
including means associated with said cylindrical mem 
ber and movable between a ?rst axial position corre 
sponding to said ?rst position of said cylindrical 
memberand a second axial position corresponding to 
said second position of said cylindrical member. 

9. The torque limiting assembly of claim 7 wherein 
said ?rst wrap spring is of left hand sense and said sec 
ond wrap spring is of right hand sense. 

10. The torque limiting assembly of claim 1 wherein 
said means associated with said input member includes a 
threaded adjustment mechanism generally tangentially 
[aligned with said one of said pair of ends of said] 
oriented with respect to the axis of said first wrap spring. 

11. An assembly for limiting torque transmission 
comprising, in combination, a ?rst wrap spring having a 
pair of ends, an input member having means for receiv 
ing said pair of ends of said ?rst wrap spring, means 
associated with one of said pair of ends of said first wrap 
spring for adjusting the [relative] angular position of 
said one of said pair of ends relative to the other of said 
pair of ends, an inner sleeve disposed within said ?rst 
wrap spring, an output member, an overrunning clutch 
[operable] aperably disposed between said sleeve and 
said output member, a second wrap spring disposed to 
engage [portionsol] portions of said input member and 
said output member, and an outer sleeve disposed about 
said second wrap spring. 

12. The torque limiting assembly of claim 11 wherein 
said ?rst wrap spring, in a relaxed state, includes a ?rst 
plurality of turns having an inside diameter smaller than 
the outside diameter of said inner sleeve. 

13. The torque limiting assembly of claim 12 wherein 
said ?rst wrap spring and said second wrap spring are of 
opposite sense. 

14. The torque limiting assembly of claim 11 wherein 
said ?rst wrap spring assembly, in a relaxed state, in 
cludes a second plurality of turns having an inside diam 
eter at least as large as the outside diameter of said inner 
sleeve. 
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15. The torque limiting assembly of claim 14 wherein 
said ends of said first wrap spring are a pair of tangs 
extending axially from said turns. 

16. The torque limiting assembly of claim 11 wherein 
said input member and said output member both include 
cylindrical surfaces having equal outside diameters. 

17. The torque limiting assembly of claim 16 wherein 
said second wrap spring, in a relaxed state, includes two 
end adjacent regions having a first inside diameter and 
a third, intermediate region having a second, larger 
inside diameter and said larger inside diameter is less 
than said outside diameter of said cylindrical surface of 
said input member. 

18. The torque limiting assembly of claim 11 wherein 
said second wrap spring, in a relaxed state, includes two 
end adjacent regions having a ?rst inside diameter and 
a third, intermediate region having a second, larger 
inside diameter. 

19. The torque limiting assembly of claim 11 further 
including means for biasing said outer sleeve toward 
one of two rotational position. 

20. An assembly for limiting torque throughput com 
prising, in combination, a ?rst wrap spring having a pair 
of ends, an input member having a pair of means for 
receiving a respective one of said pair of ends of said 
?rst wrap spring, means associated with one of said pair 
of ends of said ?rst wrap spring for adjusting the [rela 
tive] angular position of said one of said pair of ends 
relative to the other of said pair of ends, a cylindrical 
sleeve disposed within said ?rst wrap spring, an output 
member, an overrunning clutch assembly operably dis 
posed between said cylindrical sleeve and said output 
member, a second wrap spring disposed to engage por 
tions of said input member and said output member, and 
a sensing element concentrically disposed about said 
second wrap spring and rotatable between a first posi 
tion and a second position. 

21. An adjustable torque limiting assembly comprising 
in combination, a ?rst wrop spring having at pair of ends, 

20 

30 

an input member having means for engaging said pair of 40 
ends of said wrap spring, means associated with said input 
member for adjusting the angular position of one of said 
pair of ends relative to the other of said pair of ends. on 
output member disposed within the ?rst wrap spring. said 
output member having a cylindrical portion engaged by at 
least a portion of said first wrap spring, a second wrap 
spring disposed about portions of said input member and 
said output member and a member having a cylindrical 
opening disposed about said second wrop spring. 

22. The torque limiting assembly of claim 21 wherein 
said ?rst wrap spring. in a relaxed state, includes a ?rst 
plurality of turns having on inside diameter smaller than 
the outside diameter of said cylindrical portion of said 
output member. 

23. The torque limiting assembly of claim 2] further 
including on output shaft and on overrunning clutch oper 
ably disposed between said output member and said output 
shaft. 

24. The torque limiting assembly of claim 2l wherein 
said input member includes an input shaft, a cylindrical 
sleeve for receiving said ?rst wrap spring and means for 
selectively ongularly coupling said input shaft to said 
sleeve. 

25. The torque limiting assembly of claim 24 wherein 
said coupling means, said input shaft and said cylindrical 
sleeve include splines. said splines ofsoid coupling means 
being complementary to said splines on said input shaft 
and said cylindrical sleeve. 
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26. The torque limiting assembly of claim 21 further 

including an output shaft. on overrunning clutch operably 
disposed between said output shaft and said output mem 
her. and a cylindrical member concentrically disposed 
about said second wrap spring and rotatable between a ?rst 
position and a second position. 

27. The torque limiting assembly of claim 26 further 
including means associated with said cylindrical member 
and movable between o?rst axial position corresponding to 
said ?rst position of said cylindrical member and a second 
axial position corresponding to said second position of said 
cylindrical member. 

28. The torque limiting assembly of claim 26 wherein 
said ?rst wrap spring is of left hand sense and said second 
wrap spring is of right hand sense. 

29. The torque limiting assembly of claim 21 wherein 
said means associated with said input member includes a 
threaded adjustment mechanism generally tangentially 
oriented with respect to the axis of said ?rst wrap spring. 

30. The torque limiting assembly of claim 21 wherein 
said input member includes an elongate cylindrical sleeve 
and said means for engaging said pair of ends includes a 
splined collar. 

3]. An assembly for limiting torque transmission com 
prising, in combination, a ?rst wrap spring having a pair of 
ends. on input member having means for engaging said 
pair of ends of said first wrap spring, means associated with 
one of said pair of ends of said ?rst wmp spring for adjust 
ing the angular position of said one of said pair of ends 
relative to the other of said pair of ends. on inner sleeve 
disposed within said ?rst wrap spring, on output member, 
an overrunning clutch operably disposed between said 
sleeve and said output member. a second wrap spring dis 
posed to engage portions of said input member and said 
output member. and an outer sleeve disposed about said 
second wrap spring. 

32. The torque limiting assembly of claim 31 wherein 
said ?rst wrup spring, in a relaxed state, includes a ?rst 
plurality of turns having on inside diameter smaller than 
that outside diameter of said inner sleeve. 

33. The torque limiting assembly of claim 32 wherein 
said ?rst wrop spring and said second wrap spring are of 
opposite sense. 

34. The torque limiting assembly of claim 31 wherein 
soid?rst wrap spring assembly, in a relaxed state, includes 
a second plurality of turns having on inside diameter at 
least as large as the outside diameter ofsaid inner sleeve. 

35. The torque limiting assembly of claim 31 wherein 
said input member and said output member both include 
cylindrical surfaces having equal outside diameters. 

36. The torque limiting ossembhr of claim 35 wherein 
said second wrap spring, in a relaxed state, includes two 
end adjacent regions having a first inside diameter and a 
third, intermediate region having a second, larger inside 
diameter and said larger inside diameter is less than said 
outside diameter of said cylindrical surface of said input 
member. 

37. The torque limiting assembly of claim 31 wherein 
said second wrop spring. in a relaxed state, includes two 
end adjacent regions having a first inside diameter and a 
third. intermediate region having a second, larger inside 
diameter. 

38. The torque limiting assembly of claim 31 further 
including meonsfbr biasing said outer sleeve toward one of 
two rotational positions. 

39. The torque limiting assembly of claim 31 wherein 
said input member includes an elongate cylindrical sleeve 
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and said means for engaging said pair of ends includes a 
splined collar. 

40. An assembly for limiting torque throughput compris 
ing. in combination, a first wrap spring having a pair of 
ends, on input member having a pair of means for engag 
ing a respective one of said pair of ends of said ?rst wrap 
spring, means associated with one of said pair of ends of 
said first wrap spring for adjusting the angular position of 
said one of said pair of ends relative to the other of said pair 

14 
ofends. a cylindrical sleeve disposed within said ?rst wrap 
spring, on output member, an overrunning clutch assembly 
operably disposed between said cylindrical sleeve and said 
output member, a second wrap spring disposed to engaged 

5 portions of said input member and said output member. 
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and a sensing element concentrically disposed about said 
second wrap spring and rotatable between a first position 
and a second position. 

8 i I . i 
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