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This invention relates to -improvements in a torque
‘applying ‘tool and has for'an object to provide a tool of
‘the ‘above ‘type so conmstructed as to allow for close
tolerance in ‘setting to yield at a predetermined torque.

‘Another object of the present invention is to provide a
tool of the above character in which the friction between
relatively moving surfaces will be reduced to areas -de-
fined by line and point contact.

Another:object of the present invention is to provide a
‘tool of -the above character so constructed that calibra-
tion of'the tool may be predetermined prior to assembling
of ‘the parts of the ‘tool.

Another object of the invention is to provide a‘tool of
the -above character ‘which will retain its acuracy of
setting even when subjected to severe usage.

Another-object-of the invention is to provide a tool of
the above character so constructed as to resist :the in-
fluence of end thrust or radial load on the handle during
the tightening of -screws and bolts.

Another object of the invention is to provide a tool of
‘the above character in which the inner working parts are
‘protected from foreign matter.

Another object of the invention is to provide a tool of
the above character in which the torque controlling mech-
anism ‘allows either left -or right hand operation thereof.

Another object of the present invention is to provide a
‘tool of the above type in which an audible signal will be
had -upon ‘the application of predetermined torque on the
work,

‘With these and other objects in view, the invention con-
sists of certain novel features of construction as will be
more fully described and particularly pointed out in the
appended claims. :

In the accompanying drawings:

Figure 1 isan elevational view of predetermined torque
applying tool embodying my invention;

Figure 2 is an enlarged longitudinal sectional view of
the tool of Figure 1 showing the inner parts of the tool;

Figure 3 is an enlarged sectional view of certain parts
of the inner mechanism shown in Figure 2;

Figure 4 is a sectional view taken substantially along
line-4—4-of Figure 3;

Figure 5 is a sectional view of a fragmentary portion
of .the view of Figure 4 shown on an enlarged scale;

Figure 6:is a sectional view taken substantially along
line 6—6 of Figure 3;

Figure 7 is.a sectional view of one.of the parts of the
clutch mechanism of the tool;

Figure 8 is a- sectional view of ‘a second part of said
:clutch mechanism;

Figure 9 is.a sectional view of a third part of said
clutch. mechanism;

Figure 10 is a sectional view taken substantially along
.line .18—10 of Figure 2 with certain parts of the tool
.appearing on line 10—10; and

Figure 11 is a force dingram.

Referring to the drawing in.more detail, 10 designates
a tool-for applying a predetermined torque to work and
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comprises-a:shaft or shank 11, a tubular handle 12, and
a mechanism 13 herein referred to broadly as a clutch, to
connect the handle and shank for rotation of said shank
and operable to be disengaged upon said predetermined
torque being applied to the work, as for example, turn-
ing screws, turning nuts and the like. In the present
instance the shank is shown as being a round shaft hav-
ing a reduced portion 14 which has.a square stud 15 at
the outer.end thereof for receiving various forms of work
engaging adapter elements, as for example, screw driver
blades, socket wrenches and the like. The other end of
the shaft is reduced as at 16 which provides an interme-
diate portion 17 of larger diameter. This portion 17 has
a plurality of axially extending grooves 18 which in the
present .instance are four in number and equally spaced
angularly from each other. The grooves 18 are arcuate
in cross-section for reasons which will hereinafter ap-
pear.

The clutch mechanism 13 compirses a first torque sen-
sitive. member or sleeve 19 (see Figure 7) which has a
stem 20 with a bore 21 therethrough and.an enlarged
head 22 which is provided with a bore 23 of much larger
diameter than bore 21 and extends in axial continuation
thereof. The ‘wall of bore 21 is provided with a plu-
rality of axial extending generally V-shaped grooves 26
(see Figure 10) which are equal in number to the num-
ber of grooves 18 and are similarly angularly spaced from
each other. The outer end edge of the head 22 has a plu-
rality of radially extending grooves 27 which are arcu-
ate in cross-section. as best-seen in Figure 7. The bore
21 is much larger in diameter than the shaft portion 17
which 1s received in said bore 21 and is connected thereto
by a ball bearing spline device designated generally 28
(see Figures 3, 4 and 5).

The device 28 comprises a ball retaining sleeve 29
having a plurality -of axiaily extending rows of openings
30 therethrough-in which are received ball bearings 31.
The rows of openings 30 are equal in number to the
number of grooves 18 and are similarly angularly dis-
posed. The device is received on the shaft portion 17 in
the space between said portion 17 and bore 21, and with
the balls 31-engaged in the grooves 18 and 26, thus con-
necting shaft 11 to sleeve 19 to extend co-axially with
each other. The device 28 is axially slidable relative to
said shaft and sleeve and is held within the sleeve by a
shoulder 32 formed by a snap ring ledged in groove 327
and projecting from the wall of bore 21 at the lower end
portion thereof. Snap ring 33 secured to the upper end
of shaft portion 17 projects therefrom to form a stop for
retaining the sleeve 19 and ball spline from riding off
shaft portion 17. The grooves 18 are arcuate incross-
section, as previously mentioned and are generated on a
radius greater than the radius of the balls 31 so that
the balls 31 have a point contact in the grooves 1§ and

.thus friction is reduced between the said grooves and

balls.

It may be here mentioned that the snap ring abutment
33 and a similar abutment 34 are provided merely for
retaining the sleeve 19 and ball retainer 28 in position
during the assembly of the tool.

A second torque sensitive member in the form of an
inverted cup-like member 35 (see Figure 8) has an axial
bore 36 which is reduced inwardly. as at 37. A plurality
of radial extending semi-circular grooves 38 extend in-
wardly at the outer end edge of member 35 and these
are in number equal to the number of grooves 27 and are
similarly angularly spaced. 'Member 35 is received within
the upper portion -of handle 12 in line with sleeve 19 and
with the grooves 38 thereof positioned opposite grooves

.27 and adapted to be placed in registry ‘therewith. A

screw. 39 extends : through the handle 12 into: .screw
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threaded engagement with the member 35 to secure the
same to turn with handle 12. The sleeve 19 and member
35 are commected together for relative rotation one
from the other by rollers 40 which are engaged in
said grooves when in registry with each other. ~The roll-
ers 40 are held spaced from each other by an annulus
41 which surrounds the portion 16 and is lodged within
the bores 23 and 36. The annulus 41 has radial openings
therethrough throngh which the rollers 49 project to en-
gage in said grooves 27, 38. The grooves 27 and 38
have substantially the same radii. The radius of rollers
40 is smaller so that they will have a line contact with the
grooves, which assures load distribution to prevent break-
ing of materials, all as hereafter mentioned. A com-
pression spring 42 is arranged within the hollow of handle
12 and has one end thereof extending into engagement
against a thrust bearing 43 which is engaged in turn
against an annular shoulder 44 formed at the junction of
head 22 and the stem 20 of slesve 19. The other end of
the spring engages against a spring pressure adjusting
sleeve 45 which threadably engages the lower portion of
the bore of handle 12. Thus it will be apparent that
sleeve 19, rollers 48, and member 35 are held in yielding
engagement by the pressure of spring 42.

The spring pressure adjusting sleeve 45 is made in two
parts, an inner sleeve 46 which has an enlarged inner head
47 which threadably engages the bore of the handle 12
and a second or outer sleeve 48 which surrounds sleeve
46 and likewise threadably engages the bore of the handle
12. The inner end of the sleeve 48 is spaced from the
head 47 and is connected to the sleeve 46 by means of a
lock washer 49 which is provided with a lip 50 which
functions as a spline to enter in aligned grooves 51 and
52 in sleeves 46 and 48. A knob 53 is -provided on sleeve
48 for rotating said sleeves to advance or withdraw the
same from said handle in accordance with the direction in
which said sleeves are rotated. Thus the spring pressure
may be adjusted to the spring force desired on the clutch.
A lock nut 54 bearing against washer 49 threadably en-
gages the sleeve 46 and axially moves the same so as to
bind the screw thread engagement between sleeve 46 and
handle 12 in the known manner. A dust seal 55 is posi-
tioned between lock nut 54 and the end of sleeve
46. A cap 56 closes the other end of the handle.

The shank 11 is mounted for rotation relative to the
handle 12 by a ball bearing 57 at the upper end of the
shaft and a radial bearing 58 at a lower position on said
sh.aft. The inner raceway of bearing 57 is frictionally re-
ceived at the upper end of reduced portion 16 of the
spaft, and the outer raceway of the bearing 57 is fric-
tionally received in the bore 37 of member 35. The inner
raceway of bearing 58 is received on the reduced portion
14 of tl_le shaft and the outer raceway thereof is frictional-
ly Teceived in the bore of sleeve 45 and held to move
amglly therewith. The inmer raceway of bearing 58,
while I}eld sufficiently snug on shaft 11 so as to turn
therewith, may be moved axially so as to allow axial
movement of sleeve 45 relative to shaft 11.

From the foregoing it will be apparent that rotation of
handle 12 will rotate shank 11 in unison therewith
through clutch connection 13. Upon the resistance en-
countered by shank 11 to the torque applied to the handle
12 overcoming the pressure of spring 42 which forces the
cam surfaces of notches 27, 38 against rollers 40, the
same will yield and rollers 40 will be carried about the
sl}ank 11, riding in and out of grooves 27 and will in-
dicate an unmistakable audible signal to indicate the pre-
determined torque having been reached. The grooves 27
and 38 provide cams which are arranged to have line
contact with the rollers 40; thus it will be apparent the
area of surface engaged between the clutch parts is re-
duced to a considerable degree and will provide for
greater accuracy in release of the clutch parts and ac-
curate restoration thereof to clutch relation. It will also
be noted the ball bearing spline -connection betwegn the
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shaft and sleeve 19 has point engagement in the spline
grooves which likewise reduces friction. In other words,
it will be particularly noted that friction has been re-
duced at all locations wherein surfaces are moved rela-
tive to each other. Thus, the shaft 11 rotates relative to
the handle 12 on ball bearings 57, 58 while axial move-
ment of the shaft relative to the adjacent surface is on
ball bearings 31. The sleeve 19 rotates relative to the
spring 42 on a ball thrust bearing 43. All this makes for
greater accuracy in a tool of the above character.

In the use of the tool the spring force is adjusted to
yield at a predetermined torque to be applied to Ehe
work. The resistance of the work to the torque applied
thereto will cause relative angular movement between the
rollers and the surface of the grooves in a direction for
the rollers to ride out of said grooves and break the drive
connection between the sleeve 19 and member 35. The
said relative angular movement of the rollers along the
surfaces of the grooves is on an arcuate inclined as seen
in Figure 11 and the contact of the rollers on said surfaces
is a line contact at all times. During this relative move-
ment of the rollers along the surfaces of the grooves there
is an increase of spring force in response to the additional
compression of the spring 42 due to the axial movement
of the sleeve 19. This increased spring force resists rota-
tion of sleeve 19 but the cam surfaces of the grooves is
such that the output torque begins to and continues to
decrease to nearly zero, the instant the rollers ride out of
the grooves 27 in sleeve 19 and until the rollers have been
restored into a next in line groove 27. Both release and
restoration create an unmistakable signal to indicate the
predetermined torque has been attained. :

In adjusting the spring pressure for a predetermined
torque, the lock nut 54 is loosened which allows the
sleeve 48, and 46 to be turned in unison in or out of the
handle as the setting may require. The outer surface of
sleeve 48 is graduated as at 59 which in conjunction with
datum line 60 indicates the torque setting. Upon the
adjustment having been made, the lock nut may be
tightened to preserve the said adjustment. )

It may be here mentioned that said spring force resists
rotation of the sleeve 19 as a function of the angle of
contact of the rollers between said sleeve 19 and meémber
35. Thus the pressure angle may be calculated to dis-
lodge the rollers at a predetermined torque throughout
the entire range of the tool. The ability of the release
mechanism to operate throughout the entire range of the
tool is dependent on the condition Af<AF; Af being the
increment of increased spring force due to additional com-
pression by the releasing process and AF being the incre-
ment of increased axial component of the torque applied
at the handle. The output torque begins to decrease and
continues to decrease to nearly zero, the instant the rolls
start to climb the arcuate surfaces of the notches. Where
K is the spring factor:

AF=K(2r4-D) sine A@
) _AF=Ttan A0 ’

Iclaim:

1. In a predetermined torque applying tool having a
shaft, a handle, a clutch for connecting said handle to said
shaft for rotating the same, said clutch having a first part
connected to said handle for rotation therewith, a second

_part connected to said shaft for rotation therewith, anti-

friction means for axially slidably mounting one of said
parts, said parts each having a plurality of grooves therein
with the grooves on the said first part being adapted to be
moved into axial registry with the grooves on the said
second part, a third part between the first and second parts
and engaged in said grooves, said slidable part being
spring biased toward the other part to cause engagement
of said grooves with the third part for providing a driving
connection for transmitting torque applied to said handle
to said shaft. ) '

2. In a predetermined torque applying tool as set forth
in claim 1 wherein said third part comprises rollers.
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3. In a predetermined torque applying tool as set
forth in claim 1 wherein said third part comprises rollers
and an annular cage for reta ning said rollers spaced from
each other.

4. In a predetermined torque applying tool as set forth
in claim 1 wherein said grooves are concave and said
third part comprises rollers with a radius less than the
radius of the concavity of said grooves to have a line con-
tact in said grooves.

5. In a predetermined torque applying tool having a
shaft, a handle, and a clutch for connecting said handle
to said shaft for rotating the same, said clutch having a
first part carried by said handle for rotation therewith, a
second part part carried by said shaft for rotation there-
with, one of said parts being axially movable relative to
the other of said parts, antifriction means for mounting
said movable part, said parts extending axially in line
with each other and spring urged for movement toward
each other, the ends of said parts opposite each other,
each having radially extending concave grooves, and a
plurality of rollers positioned in the space between said
adjacent ends and each engaged in a groove in one of said
parts and in a groove in the other of said parts for con-
necting said parts to each other for rotation one from the
other.

6. In a predetermined torque applying tool as set forth
in claim 3 wherein said rollers have a radius less than
the radiuns of said grooves to provide line engagement in
said grooves:

7. In a predetermined torque applying tool as set forth
in claim 5 wherein said rollers are radially disposed rela-
tive to said shaft and carried in a sleeve surrounding
said shaft,

8. In a predetermined torque applying tool having a
shaft, a handle, a clutch for connecting said handle to
said shaft for rotating the same, said clutch having a first
part connected to said handle for rotation therewith, a
second part connected to said shaft for rotation there-
with, said parts each having a plurality of grooves there-
in with the grooves on the said first part being adapted
to be moved into axial registry with the grooves on the
said second part, a third part between the first and second
parts and engaged in said grooves, said slidable part being
spring biased toward the first part to cause engagement of
said grooves with the third part for providing a driving
connection for transmitting torque applied to said handle
to said shaft, wherein said grooves are concave and said
third part comprises rollers with a radius less than the
radius of the concavity of said grooves to have a line
contact in said grooves.
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9. In a predetermined torque applying tool having a
shaft, a handle, and a clutch for connecting said handle to
said shaft for rotating the same, said clutch having a
first part carried by said handle for rotation therewith, a
second part carried by said shaft for rotation therewith,
one of said parts being axially movable relative to the
other of said parts, said parts extending axially in line
with each other and spring urged for movement toward
each other, the ends of said parts opposite each other,
each having radially extending concave grooves, and a
plurality of rollers positioned in the space between said
adjacent ends and each engaged in a groove in one of
said parts and in a groove in the other of said parts for
connecting said parts to each other for rotation one from
the other, wherein said rollers have a radius less than the
radius of said grooves to provide line engagement in said
grooves.

10. In a predetermined torque applying tool having a
shaft with axial grooves therein, a handle, and a yieldable
clutch for connecting said handle to said shaft for rotating
the same, said clutch having a part surrounding said shaft
with axial grooves therein, and a ball spline connecting
said part to said shaft for rotation therewith and for axial
movement relative thereto, said balls being of a radius
less than the radius of the grooves in said shaft to have
point contact with the surface of said shaft grooves.

11. In a predetermined torque applying tool having a
shaft with axial grooves therein, a handle, and a yieldable
clutch for connecting said handle to said shaft for rotat-
ing the same, said clutch having a part surrounding said
shaft with axial grooves therein, and a ball spline con-
necting said part to said shaft for rotation therewith and
for axial movement relative thereto, said balls being of a
radius less than the radius of said grooves to have a point
contact with the surface thereof.
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