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TORQUE LIMITING DEVICE FOR AIR 
IMPACT TOOL 

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

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to power tools such as 

impact wrenches and. particularly, to mechanisms for lim 
iting the torque which such tools can deliver. 

2. Description of the Prior Art 
It is known to provide torque-limiting clutch mechanisms 

in various types of rotary devices. including rotary powm' 
tools. such as air impact wrenches. Many such prior art slip 
or torque-limiting clutch mechanisms are constituted by 
rigid metal bodies. such as steel balls. which are disposed in 
radially directed grooves and are displaceable between an 
engaged condition and a release condition. They are retained 
in their engaged conditions by an elastic force generated by 
pressure springs which act directly, or via hydraulic plung 
ers. Consequently. such clutches are relatively complicated 
from the structural point of view and are not suitable for use 
in impact tools. Furthermore. many such slip clutch arrange 
ments are not readily adjustable for varying the torque at 
which the clutch will slip. 

It is also known to provide a radial torque limiting 
mechanism which includes resilient rods or arms having 
?ngers engageable in corresponding radial slots or recesses 
in a driven membm with a force with is variable. When the 
load torque exceeds this force the arms slip out of the 
recesses and rotate relative to the driven member. Such 
arrangements have not heretofore been used in power tools. 

Other types of torque-limiting coupling devices have 
utilized ?at cam surfaces disposed in camming engagement 
with polygonal cam follower surfaces, but such arrange 
ments have not been adjustable for varying the torque at 
which the mechanism will slip. 

SUMIMARY OF THE INVENTION 

It is a general object of the present invention to provide an 
improved torque-limiting mechanism which avoids the dis 
advantages of prior mechanisms while a?ording additional 
strudural and operating advantages. 
An important feature of the invention is the provision of 

a torque-limiting mechanism of the type set forth which is of 
relatively simple and economical construction. 

Still another feature of the invention is the provision of a 
torque-limiting mechanism of the type set forth. which is 
readily adjustable for varying the torque at which the 
mechanism will slip. 

In connection with the foregoing features. another feature 
of the invention is the provision of a power tool incorpo 
rating a torque-limiting clutch mechanism of the type set 
forth. 
These and other features of the invention are attained by 

providing a torque lirnin'ng mechanism comprising: two 
coaxial shafts having an axis of rotation. a rigid torque 
member coupled to one of the shafts and having a peripheral 
surface including a plurality of drive surface portions. a 
plurality of ?exible and resilient torque members coupled to 
the other of the shafts for engagement with the peripheral 
drive surface, threaded cylindrical retaining means encir 
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cling the resilient torque members and disposed in engage 
ment therewith for holding them in engagement with the 
peripheral drive surface with a predetermined force for 
preventing rotation of the resilient torque members and the 
rigid torque member relative to each other about the axis at 
torques below a predetermined torque. the resilient torque 
members being yieldable at the predetermined torque and 
above to accommodate relative rotation of the resilient 
torque members and the rigid torque member. an adjusting 
member encircling the yieldable torque members and dis 
posed in threaded engagement with the cylindrical retaining 
means. and means coupled to the adjusting member for 
accommodating rotation thereof about the axis while pre 
venting axial movement thereof. thereby to e?ect axial 
movement of the cylindrical retaining means relative to the 
resilient torque members for varying the predetermined 
force to vary the torque at which the resilient torque mem 
bers will yield. 
The invention consists of certain novel features and a 

combination of parts hereinafter fully described. illustrated 
in the accompanying drawings. and particularly pointed out 
in the appended claims. it being understood that various 
changes in the details may be made without departing ?'om 
the spirit. or sacri?cing any of the advantages of the present 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For the purpose of facilitating an understanding of the 
invention. there are illustrated in the accompanying draw 
ings preferred embodiments thereof. for an inspection of 
which. when considered in connection with the following 
description, the invention. its construction and operation. 
and many of its advantages should be readily understood and 
appreciated. 

FIG. 1 is a side elevational view. in partial vertical section 
of an air impact tool incorporating a clutch assembly con 
structed in accordance with an embodying the features of a 
?rst embodiment of the present invention; 

FIG. 2 is an enlarged. perspective view of the clutch 
assembly of FIG. 1, with an independent housing‘, 

FIG. 3 is a further enlarged view in vertical section taken 
along the line 3—3 in FIG. 2. with portions broken away to 
more clearly illustrate the construction; 

FIG. 4 is a view in vertical section taken along the line 
4—4 in FIG. 3; 

FIG. 5 is a reduced view in partial vertical section. similar 
to FIG. 3. but with the biasing ring positioned diil’erently; 

FIG. 6 is an end elevational view of a clutch assembly in 
accordance with a second embodiment of the invention; 

FIG. 7 is a side elevational view of the clutch assembly of 
FIG. 6; 

FIG. 8 is an enlarged view in vertical section taken along 
the line 8—8 in FIG. 6; 

FIG. 9 is an enlarged view in vertical sedion taken along 
the line 9--9 in FIG. 7; 

FIG. 10 is a further enlarged side elevational view in 
partial section of the ?exible torque member of the clutch 
assembly of FIGS. 6-9 with portions broken away to more 
clearly illustrate the construction; 

FIG. 11 is a view in vertical section taken along the line 
1l--11 in FIG. 10; and 

FIG. 12 is a further enlarged fragmentary sectional view 
of a portion of FIG. 11. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIG. 1, there is illustrated an air impact tool. 
generally designated by the numeral 20, which incorporates 
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a torque-limiting clutch assembly 30 in accordance with the 
present invention. The tool 20 has a housing 21 including a 
handle portion 22 provided with a trigger 23 for actuating an 
air motor 24 of standard construction disposed within the 
housing 21. The air motor 24 has an output shaft 25 and is 
adapted for coupling to an impact assembly 26. such as a 
known rotary hammer and anvil. which includes an input 
shaft 28 and an output shaft 29. The air motor output shaft 
25 is coupled to the input shaft 28 of the impact assembly 26. 
the output shaft 29 of which is coupled to the clutch 
assembly 30. which is constructed in accordance with and 
embodies the features of a ?rst embodiment of the present 
invention. 

Referring now to FIGS. 2-5. the clutch assembly 30 
includes a cylindrical housing 31 having a radially inwardly 
extending lip or ?ange 32 at one end thereof and being 
internally threaded. as at 33. at the other end thereof. A 
radial. internally threaded bore 34 is formed through the 
housing 31 for accommodating a set screw 35. An elongated 
slot 36 is formed through the housing 31 and extends 
longitudinally thereof at a location substantially diametri 
cally opposite the bore 34. An annular nut 37 is threadedly 
received in the threaded end 33 of the housing 31 and is 
provided with radially extending nylon locking pins 38. The 
inner cylindrical surface of the nut 37 has an annular. 
radially-extending shoulder 39 formed therein. While the 
clutch assembly 30 is illustrated in FIGS. 2-5 as having a 
separate housing 31. it will be appreciated that the housing 
31 may be formed as the forward portion of the air impact 
tool housing 21. as is illustrated in FIG. 1. 
The clutch assembly 30 includes a rigid torque member 

40. which has a cylindrical body 41 provided at one end 
thereof with an axially extending square drive socket 42. 
adapted to be coupled to the output shaft 29 of the impact 
assembly 26 in a known manner. Extending radially out 
wardly from the body 41 is an annular ?ange 43. and a 
circumferential groove 44 is formed in the outer surface of 
the body 41 a predetermined axial distance from the ?ange 
43. The member 40 is also provided with a peripheral drive 
surface 45 which may be generally sinusoidal-shaped or 
wavy in transverse cross section. so as to de?ne a plurality 
of concave drive surface portions 46 equiangularly spaced 
apart about the axis of thee member 40. In the illustrated 
embodiment the drive surface portions 46 are 12 in number. 
but it will be appreciated that any desired number could be 
provided. Also. the drive surface 45 could be polygonal in 
shape. such as hexagonal. having ?at surface portions, if 
desired. The membm 40 also includes an elongated cylin 
drical shaft 47 which projects axially from the drive surface 
45 coaxially therewith and terminates in a frustoconical nose 
48. The square drive socket 42 may be provided with a 
plurality of shallow arcuate detent recesses 49 for cooper 
ating with a spring-biased ball of an associated square drive 
shaft to resiliently latch the parts together in a known 
manna’. Alternatively. the socket 42 could be designed as a 
spline drive socket. 
The rigid torque member 40 is rotatably mounted in a ball 

or sleeve bearing 59 which supports the member 40 coaxi 
ally with the nut 37. The bearing 50 is seated against the 
shoulder 39 of the nut 37 and against the ?ange 43 of the 
torque receiving member 40. being retained in place by an 
inner retaining ring 51 seated in a complementary groove 52 
in the nut 37 and by an outer retaining ring 53 seated in the 
groove 44 of the rigid torque member 40. 

At the opposite end of the housing 31. there is a cylin 
drical ?ange bearing 55 provided at the axially inner end 
thereof with a radially outwardly extending ?ange 56. Rotat 
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4 
ably journalled in the bearing 55 is a yieldable torque 
member or spindle 60 which has an elongated shank 61 
disposed coaxially within the bearing 55 and positioned 
axially with respect thereto by a retaining ring 62 which is 
seated in a complementary groove in the outer surface of the 
spindle 60. Projecting axially outwardly of the shank 61 is 
a square output drive end 63 provided with O-ring 64 and 
adapted for coupling in a known manner to an associated 
tool. such as a socket or the like. The spindle 60 is provided 
at the inner end of the shank 61 with an enlarged-diameter 
support end 65. which seats against the ?ange 56 of the 
bearing 55. The support end 65 has a short. frustoconical 
axial bore 66 formed in the inner end thereof for receiving 
the nose 48 of the shaft 47 of the rigid torque member 40. 
The support end 65 is also provided adjacent to its outer 
periphery with a plurality of equiangularly spaced-apart and 
internally threaded through bores 67 extending parallel to 
the axis of the spindle 60 and arranged in a circle there 
around concentric therewith. the bores 67 being 12 in 
number in the illustrated embodiment. 

Respectively threadedly engaged in the bores 67 are 12 
elongated clutch rods or arms 68 which have a limited 
resilient ?exibility. Each of the rods 68 has a notched end 69 
which projects beyond the end of the associated bore 67. The 
notched ends 69 cooperate to receive an associated retaining 
ring 69a to prevent rotation of the rods 68, thereby to prevent 
their accidental disengagement. once they have been thread 
edly secured to the support end 65 of the spindle 60. Each 
of the rods 68 has a length such that. when the parts are 
assembled as illustrated in FIG. 3, the distal end thereof 
overlaps and engages the drive surface 45 of the rigid torque 
member 40. More speci?cally, in the normal rest condition. 
the distal ends of the rods 68 are respectively seated in the 
concave drive surface portions 46 of the drive surface 45. 
While threaded coupling of the rods 68 to the spindle 60 is 
disclosed. press ?tting of the rods 68 in the bores 67 could 
also be used. 
The clutch assembly 30 also includes a torque adjusting or 

selecting screw 70. which is generally cylindrical in shape 
and includes a small-diameter end 71 which coaxially 
encircles and engages the outer surface of the bearing 55. 
Projecting from the small diameter end 71 axially inwardly 
of the housing 31 is an externally threaded large-diameter 
end portion 72, which de?nes a cylindrical cavity in which 
the support end 65 of the torque transmitting spindle 60 is 
disposed Disposed coaxially between the small diameter 
end 71 of the adjusting screw 70 and the radially inner edge 
of the housing ?ange 32 is a ?ange bearing 75. provided at 
its axially inner end with a radially outwardly extending 
?ange 76 which is disposed between the housing ?ange 32 
and the large-diameter end portion 72 of the torque adjusting 
screw 70 for axially positioning the parts. the bearing 75 
being retained in place by a retaining ring 77 seated in a 
complementary circumferential groove 78 in the outer sur 
face of the small diameter portion 71 of the adjusting screw 
70. 
The axially outer end face of the small-diameter portion 

71 may be provided with a plurality of ?utes 79 to facilitate 
manual grasping and rotation thereof. In this regard. it will 
be appreciated that the torque adjusting screw 70 is freely 
rotatable between the bearings 55 and 75. axial movement 
being prevented by engagement of the retaining ring 77 and 
the bearing ring ?ange 76 with the housing ?ange 32. 
Similarly, it will be appreciated that the yieldable torque 
spindle 60 is rotatable within the bearing 55. 
The threaded large-diameter portion 72 of the adjusting 

screw 70 is telescopically received within and threadedly 
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engaged with a selector or adjusting nut 80, which is a 
cylindrical member having an elongated axial groove 81 
formed in the outer surface thereof for receiving the set 
screw 35 to prevent rotation of the adjusting nut 80. Thus, 
it will be appreciated that the adjusting nut 80 will move 
axially in response to rotation of the adjusting screw 70. the 
axial movement being guided by the groove 81 and the set 
screw 35. The adjusting nut 80 projects axially inwardly of 
the housing 31 beyond the inner end of the adjusting screw 
70 and has its inner surface rotatably engaged with a shell 
bearing 82, which is seated in a generally cylindrical reac 
tion ring 83. More speci?cally, the bearing 82 is ?xed 
between a radially outwardly extending annular ?ange 84 at 
one end of the reaction ring 83 and an annular shoulder on 
the adjusting nut 80. The inner surface of the reaction ring 
83 de?nes frustoconical surfaces 85 and 86 which intersect 
at a contact circle 87 disposed for encircling engagement 
with the clutch rods 68. 

It will be appreciated that. as the adjusting nut 80 is 
moved axially in response to rotation of the adjusting screw 
70. the reaction ring 83 will move axially along the clutch 
rods 68. Fixedly secured to the adjusting nut 80 and pro 
jecting radially outwardly therefrom through the housing 
slot 36 is an indicator pin 89 which indicates, by its position 
in the slot 36, the relative position of the reaction ring 83 
along the clutch rods 68. 

In order to facilitate manual rotation of the adjusting 
screw 70, there is provided an adjustment knob 90 which is 
in the nature of an annular member having a knurled 
cylindrical outer surface 91 to facilitate gripping. An inter 
nally threaded bore 92 is formed through the knob 90 
parallel to the axis of rotation thereof for threadedly receiv 
ing a ball plunger 93, which has a ball end engageable in 
complementary detent recesses 94 on the outer surface of the 
housing ?ange 32. Also formed through the knob 90 are a 
plurality of equiangularly spaced-apart, internally threaded, 
radial bores 95 (one shown) receiving set screws 96 to ?x the 
knob 90 to the adjusting screw 70. 

In operation, the output shaft 29 of the impact assembly 
26 has a spline or square drive end which is received in the 
spline or square drive socket 42 of the rigid torque member 
40 for coupling the two together in a known manner. When 
the air motor 24 is operated, it operates the impact assembly 
26, the output shaft 29 of which, in turn, rotates the rigid 
torque member 40 of the clutch assembly 30. Because the 
clutch rods 68 are respectively seated in the concave drive 
surface portions 46. time is a frictional coupling therebe 
tween and the rotation of the rigid torque member 40 will 
effect a corresponding rotation of the yieldable torque mem 
ber 60 and, thereby, its square (hive end 63. Because of the 
cantilever mounting of the clutch rods 68, they resiliently or 
yieldably engage the rigid torque member 40, such that 
when a predetermined torque is reached the clutch rods 68 
will de?ect sut?ciently to earn out of the corresponding 
concave drive surface portions 46 and slip around the 
periphery of the drive surface 45. Thus, the torque which can 
be applied to a load by the tool 20 is limited by the torque 
at which the clutch assembly 30 will slip. 

It is a signi?cant aspect of the invention that the force with 
which the clutch rods 68 engage the drive surface 45 and, 
accordingly, the torque at which the clutch assembly 30 will 
slip, is a function of the axial position of the reaction ring 83 
along the clutch rods 68. Thus, it will be appreciated that the 
closer the reaction ring 83 is to the distal ends of the clutch 
rods 68, the more ?rmly they will engage the drive surface 
45 and the greater will be the limit torque at which the clutch 
assembly 30 will slip. Thus, it will be appreciated that the 
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6 
limit torque is selectable by the operator by manual rotation 
of the adjusting screw 70. either directly or by use of the 
adjustment knob 90. For this purpose. suitable access to the 
knob 90 is provided in the tool housing 21. As the adjusting 
nut 80 and the reaction ring 83 are moved axially in response 
to this rotation of the adjusting screw 70. the indicator pin 
89 moves axially to indicate the axial position. If desired. 
suitable indicia may be provided along the outer surface of 
the housing 31 to indicate the limit torques corresponding to 
several axial positions. 

It is an important aspect of the invention that, in the event 
that one of the clutch rods 68 becomes damaged or broken 
it can be individually replaced. thereby obviating replace 
ment of the entire spindle 60. 

Referring now to FIGS. 6-9, there is illustrated an alter 
native clutch assembly 100 in accordance with the present 
invention. The clutch assembly 100 has a two-part housing 
101, including a cylindrical input member 102 which is 
internally threaded at one end thereof and is provided at the 
opposite end thereof with three equiangularly spaced apart 
and radially outwardly extending attachment ?anges 103. A 
part-cylindrical recess 104, extending perpendicular to the 
axis of the housing member 102. is formed in the outer 
surface of one of the ?anges 103. The housing 101 also 
includes a cylindrical output member 105 which is provided 
at one end with three radially outwardly extending attach 
ment ?anges 106 disposed for mating engagement with the 
?anges 103, the one of the ?anges 106 adapted for mating 
with the recessed ?ange 103 being provided with a part 
cylindrical recess 107 in its outer surface. Thus. it will be 
appreciated that when the housing members 102 and 105 are 
joined together, the recesses 104 and 107 cooperate to de?ne 
a substantially cylindrical cavity. The ?anges 103 and 106 
are joined together by a plurality of screws 108. A radially 
extending annular shoulder 109 is formed on the inner of the 
output housing member 105 intermediate the ends thereof. 
The clutch assembly 100 includes a rigid torque member 

110 having a cylindrical body 111 provided with a radially 
outwardly extending circumferential ?ange 112 and, spaced 
axially from the ?ange 112. a circumferential groove 113. 
Projecting from the body 111 axially inwardly of the housing 
101 is a reduced-diameter shaft 114 provided at its distal end 
with a peripheral drive surface 115 which is polygonal in 
transverse cross section, so that the drive surface 115 com 
presses a plurality of planar facets 116. In the illustrated 
embodiment, the drive surface 115 is hexagonal so that there 
are six facets 116, but it will be appreciated that any number 
of facets could be utilized. Projecting from the other end of 
the body 111 axially outwardly of the housing 111 is a square 
drive output shaft 117, which may be provided with a 
spring-loaded detent ball 118 (FIG. 6) in a known manner. 
Alternatively, a spline drive output shaft could be provided. 
The rigid torque member 110 is rotatably supported in a 

ball bearing 120 coaxially with the housing 101. More 
speci?cally, the ball bearing 120 is seated against the hous 
ing shoulder 109 and the ?ange 112 of the rigid torque 
member 110, being retained in place by an outer retaining 
ring 121 received in a complementary groove 122 in the 
output housing member 105 and a retaining ring 123 seated 
in the groove 113 in the rigid torque member 110. 

Threadedly engaged in the other end of the housing 101 
is an annular yoke holder 125, which may be abutted by a 
nylon tip set screw 126 threadedly engaged in a bore in the 
housing 101. The inner surface of the yoke holder 125 is 
provided with a radially inwardly extending annular shoul 
der 127 against which is seated a ball bearing 128 retained 
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in place by a retaining ring 129 seated in a complementary 
groove 129a in the inner surface of the yoke holder 125. 

Referring also to FIGS. 10-12, rotatably journalled in the 
bearing 128 is a yieldable torque member or spindle 130. 
which has a cylindrical body 131 coaxially disposed in the 
bearing 128 and is provided with a radially outwardly 
extending circumferential ?ange 132 which bears against the 
outer surface of the bearing 128. Formed in the outer surface 
of the body 131 is a circumferential groove 133. in which is 
seated a retaining ring 133a for cooperation with the ?ange 
132 to position the spindle 130 with respect to the bearing 
128. Formed axially in the outer end of the body 131 is a 
square or spline drive socket 134. which may be provided 
with a plurality of detent recesses 134a (FIG. 10) for 
cooperation with an associated square or spline drive in a 
known manner. 

Unitary with the body 131 and projecting therefrom 
axially inwardly of the housing 101 are six elongated 
equiangularly spaced-apart arms 135 which have a limited 
resilient ?exibility. The lengths of the arms 135 are such that 
they overlap the drive surface 115 of the rigid torque 
member 110. being normally respectively disposed for 
engagement with the planar facets 116 thereof. Referring in 
particular to FIGS. 11 and 12, each of the arms 135 has an 
inner surface 136 which is provided with a longitudinally 
extending undercut 137 adjacent to the distal end thereof for 
de?ning a rib 138 at the distal end. The ribs 138 provide 
substantially point or line contact with the polygonal drive 
surface 115. 
The clutch assembly 100 has a torque adjusting mecha 

nism 140. which includes a worm 141 disposed within the 
cavity de?ned by the part-cylindrical recesses 104 and 107 
of the housing ?anges. The worm 141 is provided with a 
shaft 142 which is rotatably received in reduced-diameter 
portions of the cylindrical cavity. The shaft 142 is provided 
at one end thereof with a drive head 143 for e?’ecting 
rotation thereof by the use of a suitable tool, such as a 
screwdriver or the like. The worm 141 is disposed in 
meshing engagement with a worm gear 145 which is dis 
posed between the housing members 102 and 105 which is. 
in turn, ?xedly secured by any suitable means to an annular, 
internally-threaded adjusting nut 146. It will be appreciated 
that rotation of the worm 141 will effect a corresponding 
rotation of the worm gear 145 and the adjusting nut 146 
about the axis of the housing 101 in a known manner. 
The clutch assembly 100 also includes an externally 

threaded, cylindrical selecting or adjusting screw 150 dis 
posed in encircling relationship with the arms 135 of the 
spindle 130, and in meshing engagement with the adjusting 
nut 146. The adjusting screw 150 has an enlarged-diameter 
cylindrical end 151 disposed toward the yoke holder 125 and 
de?ning an annular shoulder 152 against which is seated a 
ball bearing 154. retained in place by a retaining ring 153 
seated in a complementary circumferential groove in the 
inner surface of the enlarged-diameter end 151. Disposed 
between the bearing 154 and the arms 135 of the spindle 130 
is an annular reaction ring 155. which is provided at one end 
with a radially outwardly extending ?ange 156 seated 
against the bearing 154. which is retained at the other end 
thereof by a retaining ring 158 seated in a complementary 
groove in the reaction ring 155. Preferably, the reaction ring 
155 is similar to the reaction ring 83 described above in 
connection with FIGS. 2-5. having frustoconical surfaces 
which intersect at a contact circle for providing essentially 
line contact with the arms 135 of the spindle 130. The input 
housing member 102 is provided with an axially elongated 
window or aperture 159 through which may be observed an 

15 

20 

25 

30 

35 

45 

50 

65 

8 
indicium 159a on the enlarged diameter end 151 of the 
adjusting screw 150. 
The clutch assembly 100 operates similarly to the clutch 

assembly 30 described above. However, it will be appreci 
ated that because of the outwardly projecting ?anges 103 
and 106 on the housing 101, the clutch assembly 100 will be 
mounted in a different manner in an associated tool. such as 
an air impact tool or the like. Also, in this case it will be 
noted that the yieldable spindle 130 forms the input end of 
the clutch assembly 100 while the rigid torque member 110 
forms the output end, which is the opposite of the con?gu 
ration of the clutch assembly 30. Thus, the square drive 
socket 134 will receive the output shaft 29 of the impact 
assembly 26 for coupling the spindle 130 thereto. while the 
output shaft 117 will be coupled through an associated end 
effector tool to a load. 

The distal ends of the arms 135 of the spindle 130 
frictionally engage the planar facets 116 on the rigid torque 
member 110. so that rotation of the spindle 130 will effect 
a corresponding rotation of the member 110. At a predeter 
mined torque applied to the associated load. the arms 135 
will slip around the polygonal drive surface 115. thereby to 
limit the torque application. It will be appreciated that the 
limit torque value can be manually adjusted by the operator 
by rotation of the worm 141, thereby e?’ecting a correspond 
ing movement of the adjusting screw 150 and the associated 
reaction ring 155 axially of the arms 135 for varying the 
force with which they are held in engagement with the 
polygonal drive surface 115. 
From the foregoing, it can be seen that there has been 

provided an improved torque-limiting clutch assembly for 
an air impact tool, which is easily manually adjustable by a 
user for selection of the limit torque value. 

I claim: 
1. A torque limiting mechanism comprising: 
two coaxial shafts having an axis of rotation. a rigid 

torque member coupled to one of said shafts and having 
a peripheral drive surface including a plurality of drive 
surface portions, a plurality of ?exible and resilient 
torque members coupled to the other of said shafts for 
engagement with said peripheral drive surface, 
threaded cylindrical retaining means encircling said 
resilient torque members and disposed in engagement 
therewith for holding said resilient torque members in 
engagement with said peripheral drive surface with a 
predetermined force for preventing rotation of said 
resilient torque members and said rigid torque member 
relative to each other about said axis at torques below 
a predetermined torque, said retaining means having a 
sloping engagement portion shaped and dimensioned 
substantially to make point contact with each of said 
resilient torque members longitudinally thereof, said 
resilient torque members being yieldable at said pre 
determined torque and above to accommodate relative 
rotation between said resilient torque members and said 
rigid torque member. an adjusting member encircling 
said resilient torque members and disposed in threaded 
engagement with said cylindrical retaining means, and 
means coupled to said adjusting member for accom 
modating rotation thereof about said axis while pre 
venting axial movement thereof, thereby to e?’ect axial 
movement of said cylindrical retaining means relative 
to said resilient torque members for varying said pre 
determined force to vary the torque at which said 
resilient torque members will yield 

2. The mechanism of claim 1. wherein said retaining 
means is internally threaded. 
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3. The mechanism of claim 2, wherein said adjusting 
member is manually rotatable about said axis. 

4. The mechanism of claim 3. and further comprising 
manually operable means removably mounted on said 
adjusting member for facilitating manual rotation thereof. 

5. The mechanism of claim 1, and further comprising 
anti-rotation means coupled to said retaining means for 
preventing rotation thereof. 

6. The mechanism of claim 5. wherein said anti-rotation 
means includes a housing encompassing said retaining 
means and having an opening therein. and a set screw 
extending through said opening and engageable with said 
retaining means. 

7. The mechanism of claim 6, wherein said retaining 
means has an elongated axial groove therein. said set screw 
being ?xed to said housing and disposable in said groove for 
guiding axial movement of said retaining means while 
preventing rotation thereof. 

8. The mechanism of claim 1, wherein said retaining 
means is externally threaded. 

9. The mechanism of claim 8. and further comprising gear 
mechanism coupled to said adjusting member for effecting 
rotation thereof. 

10. The mechanism of claim 1, wherein said peripheral 
drive surface has a transverse cross section which de?nes a 
regular polygon. 

11. The mechanism of claim 1, wherein said drive sm'face 
portions are concave. 

12. The mechanism of claim 1, and further comprising 
support means coaxial with said shafts and unitary with said 
resilient torque members for supporting said resilient torque 
members in cantilever fashion. 

13. The mechanism of claim 12. wherein each of said 
resilient torque members is generally trapezoidal in trans 
verse cross section. 

14. The mechanism of claim 12, wherein said resilient 
torque members are removably mounted on said support 
means. 

15. Apower tool for applying torque to a load comprising: 
motive means for generating torque, two coaxial shafts 

respectively adapted for coupling to the load and said 
motive means and having an axis of rotau'on, and 
torque-limiting clutch mechanism interconnecting said 
shafts, said clutch mechanism including a rigid torque 
member coupled to one of said shafts and having a 
peripheral drive surface including a plurality of drive 
surface portions, a plurality of ?exible and resilient 
torque members coupled to the other of said shafts and 
disposed for engagement with said peripheral surface, 
threaded cylindrical retaining means encircling said 
resilient torque members and disposed in engagement 
therewith for holding said resilient torque members in 
engagement with said peripheral drive surface with a 
predetermined force for preventing rotation of said 
resilient torque members and said rigid torque member 
relative to each other about said axis at torques below 
a predetermined torque. said retaining means having a 
sloping engagement portion shaped and dimensioned 
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substantially to make point contact with each of said 
resilient torque members longitudinally thereof. said 
resilient torque members being yieldable at said pre 
determined torque and above to accommodate relative 
rotation between said resilient torque members and said 
rigid torque member, an adjusting member encircling 
said resilient torque members and disposed in threaded 
engagement with said cylindrical retaining means. and 
means coupled to said adjusting member for accom 
modating rotation thereof about said axis while pre 
venting axial movement thereof, thereby to e?’ect axial 
movement of said cylindrical retaining means relative 
to said resilient torque members for varying said pre 
determined force to vary the torque at which said 
resilient torque members will yield. 

16. The power tool of claim 15, wherein said tool is an 
impact tool. 

17. The power tool of claim 15. wherein said retaining 
means is internally threaded. 

18. The power tool of claim 15. wherein said retaining 
means is externally threaded. 

19. The power tool of claim 15. and further comprising 
anti-rotation means coupled to said retaining means for 
preventing rotation thereof. 

20. The power tool of claim 15. wherein said peripheral 
drive surface has a transverse cross section which de?nes a 
regular polygon. 

21. A torque limiting mechanism comprising: 
?rst and second rotatable torque structures, 
the ?rst torque structure including a rigid torque member 

having a peripheral drive surface including a plurality 
of drive surface portions, 

the second torque structure having an axis of rotation and 
including a plurality of ?exible and resilient torque 
members spaced radially from the axis and engageable 
with said peripheral drive sun‘ace; 

a retainer disposed entirely radially outwardly of the 
entirety of said resilient torque members and disposed 
in engagement therewith for holding said resilient 
torque members in engagement with said peripheral 
drive surface with a predetennined force for preventing 
rotation of said resilient torque members and said rigid 
torque member relative to each other at torques below 
a predetermined torque, 

said resilient torque members being yieldable at said 
predetermined torque arui above to accommodate rela 
tive rotation between said resilient torque members and 
said rigid torque member; and 

rotatable adjusting structure disposed entirely radially 
outboard of the entirety of said resilient torque mem 
bers and threadedly engaged with said retainer for 
cooperation therewith to eject wa'al movement of said 
retainer relative to said resilient torque members for 
varying the predetermined force to vary the torque at 
which said resilient torque members will yield. 

* * * * * 


