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This invention relates to torque applying tools and to
force release mechanisms for such tocls and for general
appllcatron More particularly, in one aspect, the inven-
tion 1is applicable to a torque applying tool for mdlcatmg
to an operator when a predetermmed value of torque is
applied. In another aspect, the invention relates to
“force release mechanisms espec1ally suited to torque meas-
nrmg tools althoygh the invention is not limited thereto
in its usefulness.

The torque tool has numerous applications in modern
industry in the Jaboratory, in assembly, and in the shop.
A most common apphcanon, for example, is the tighten-
ing of a screw threaded fastener to a given value of
torque to produce a desired tension in the shank of the
fastener.

Torque wrenches known in the prior art take a variety
of forms and most all are classifiable generally either as
the rlgld lever arm type or the flexible lever arm type.
Herctofore, so far as known, it has been the practice to
construct both types of torque Wrench as an mtegral com-
bmatlon of driving head, lever arm, and measuring mecha-
nism. In this arrangement the torque lever arm is fixed
and the associated measuring mechanism is designed and
calibrated for the fixed lever arm length usnaily for oper-
atlon over a single range of torque values. It is a com-
mon practice to use various accessories with either type
of wrench. Such accessories serve as extensions from the
driving head or extensions from the handle portion to
permit access to the workpiece or to increase the effec-
tive lever arm of the tqol The prior art devices under
such conditions require that a correction factor be applied
to the measured value of torque to account for disturbance
in the initial calibration occasioned by use of the acces-
sory. This, of course, results in inconvenience and in-
efficiency in the use of the tool.

Both types of torque wrenches and tocls, the rzgld lever
arm and the flexible lever arm, known heretofore incor-
porate some form of elastic or spring member for measure-
ment of the applied torque. The relationship between
spring deformation and apphed force throughout the range
‘of force must be known in order to produce accurate
measurement. This relatronsh , expressed as the rate
of change of force with respect to displacement or spring
rate must be known for each tool. So long as torque
measurement depends upon spring rate, a high deglee of
of the tools because of the lack of umforrmty of sprmg
1ate in otherwige identical springs. This requirement in
present practice militates against advantageous volume
productlon techmques and leads to high cost of torque
measurmg tools.

It is the purpose of this invention to overcome these
and other dlsadvantages of the . prlor art devices.

-One object of this invention is to provide an attach-
,.ment for torqne applying’ tools ‘which will mdrc'xte di-
.rectly in units of torque the value of tmque appl'ed t0 a

tool.
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workpiece regardless of the lever arm length of the .-
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Another object is to provide :a torgue -applying tool
in ' which the torque setting may-be established .as.a func-
tion of twe independent variable .quantities.

Anather .object is to provide a variable forece release
mechanism which will yield at a predetermined force
value independently of the spring rate of the mechanism.

A further object is to provide a torque applying tool
having an improved force release mechanism which . pro-
duces a tactual and audible signal to the operator when
a predetermined value of torque is.applied.

It is an additional object to provide a -variable force
release mechanism in which the release force .varies
linearly with respect to shaft rotation.

A further object is to provide a terque wrench with a
releasable coupling which automatieally resets after each
operation.

These and other objects and the advantages of this in-
vention will become apparent from the deseription which
follows in view of the accompanying drawings, in -which:

Figure 1 is an elevational view of an illustrative embedi-
ment of the invention as an attachment to a conventional
wrench.

Flgure 2 is a schematic representation of the assembly
shown in Frgure 1 for explanatory purposes.

Fxgure 3 is a schematic force diagram to aid in the
description of the force 1elease mechamsm

Figure 4 is a sectional view of one embodiment of the

invention.

Figure 4a is a sectional view of the embodiment of
Figure 4 with the parts in a dlﬁerent position.

Figure 5 is an elevation view in section of another em-
bodiment of the invention.

Figure 54 is a sectional view of the embodiment of
Figure § with the parts in a different position.

Figure 6 is a plan view in partia] section of the embodi-
ment shown in Figure 5.

Figure 7 is a plan view of one element of the force
release mechanism of the embediment shown in Figure 5.

Figure 8 is a perspective view of a modification of one
of the parts. .

The invention comprises a driving member and a driven
member, the members being in pivotable or rotatable en-
gagement at one point and connected through a releasable
coupling at another point. The driven member is con-
nectable to torque applying tools which may have dlﬁer-
ent lengths of lever arms.” The release force of the cou-
pling is adjustable in accordance with two factors the
value of torque to be applied and the length of the lever
arm. An indicator is provided which reads directly in
terms of applied torque regardless of the nature or length
of the tool. )

The force release mechanism comprises two force trans-
mitting elements one of which has a wvariable slope sur-
face and the other of which has an engaging portion. The
elements are relatively movable for the selection of the
pomt of engagement at the desired slope. One element
is yieldably urged by an elastic force or spring into en-
gagement with the other. The release force of the
mechanism is independent of spnng rate and release oc-
curs instantaneously.

Referring now to the drawings the varjous. illustrative
embodiments of the invention will be described in detail.
Throughout the drawmgs like parts are de31gnated by hke
reference numerals,

Figure 1 shows a torque applymg tool 10 of a conven-
tional type fitted with the inventive attachment threugh
an adaptor 26. The tool 10 comprises a drive head 11
provided with a drive square 12 for engaging the socket
of a work engaging fitting (not shown) of any suitable
kind. Connected with the drive head 11 is a lever arm
) 19¢ n and
of any appropriate length The end portxon of the lever
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arm 13 which would normally be the handle portion
extends into an axial bore in the adaptor 28. The adaptor
bore is of such size as to accommodate the handle of
the tool being used and the two members are preferably
detachably secured together by any suitable means such
as one or more set screws. As will appear more fully
hereinafter the lever arm 13 and the adaptor 26 may,
for certain applications of the invention, be made as a
single integral part.

In the embodiment of Figure 1 the adaptor 29 is
secured to a driven member 30 which in tura is con-
nected to a driving member 59. The driving member
includes an outer sleeve 51 preferably cylindrical and of
suitable length to accommodate the hand of an operator.
The outer surface of drlving member 58 constitutes a grip
portion adapted to receive a manually exerted force.
The sleeve is provided with a flat or any other desired
surface 52 for bearing scale divisions which may be cali-
brated in units of torque such as foot-pounds or inch-
ounces. A pointer or index mark 80 is mounted on a
-rotatable shaft 60 for movement over the scale to select
the desired value of torque. The driving member 59
also includes an end cap 79 secured to the sleeve by
screw thread engagement.

The driving member 58 encases the driven member 38
and is in pivotal engagement therewith through the pivot
pin 53 adjacent one end of the driving member. The
driving member also houses a releasable coupling, to
be described subsequently, which is interposed between
the driving and driven members adjacent the other end
"of the driving member.

Obviously, in operation of this assembly, a manually
exerted force on the driving member is transmitted
through the pivotal engagement and releasable coupling
to the driven member. In turn this force is transmitted
from the driven member through the adaptor sleeve and
wrench lever arm to the driving head and thence to the
workpiece.

Referring now to Figure 2, there is shown a schematic |

line diagram to aid in explaining the force system in
the illustrative embodiment of Figure 1 and the em-
bodiments to be described subsequently. The parts cor-
responding to those of Figure 1 are designated by the
-same reference numerals.

A manual force F is applied to driving member 50 by
the hand of the operator and is shown as a concentrated
force. The assumption of a concentrated force is made
to simplify the explanation although it will be well under-

stood that the operator’s hand applies a distributed force '

and the center of pressure may vary somewhat depending
upon the configuration of the grip portion and the man-
ner of gripping.

The torque tool has a lever arm length ! which for a
given wrench is fixed but varies among different wrenches.
From the point of connection between the lever arm and
adaptor, the force F is displaced a distance b.- At the
pivotal connection between the driving and driven mem-
ber a portion of the force F is transmitted to the driven
element and is represented as a reaction force R. The
releasable coupling is represented schematically by two
elements, one element having a surface of variable slope
55 and an engaging element 36. A portion of the force
F is transmitted to the driven member through the re-
leasable coupling and is represented as the reaction force
R’. The point of force F is displaced a distance &, {rom
the force R and a distance d, from the force R'.

The well known expression for tergue which yields
the value of torque applied to the workpiece is:

T=FL (13

10

20

<t
2

60

65 -

- where F is the force applied through a lever arm having

an effective length L. By inspection it is seen that L

75

4
is the sum of / and b and the general expressxon above
becomes:
T=F(l+b) (2)

The value of F can be expressed in terms of the reaction
forces R and R’ as follows:

F=<g1_;:i2> R’ (3)
1
Substitution of Equation 3 into Equation 2 yields:
T=<%+—d2)(l+b)1?' @)
1

Equation 4 shows that the torque applied is a direct func-
tion of the lever arm length and the reaction force R’
on the releasable coupling. Thus, the applied torque
can be controlled by controlling the value of R’. Rear-
ranging Equation 4;

r— T

shows that the value of R’ must be set in accordance with
the desired value of torque T to be applied and the
length of the effective lever arm [b. It thus becomes
apparent that a desired value of torque may be applied
with a wrench lever arm of any length if the force R’ is
predetermined in accordance with two factors, lever arm
length and desired torque. This is accomplished by the
provision of a coupling which will release at the prede-
termined value to interrupt the applied torque. : There-
fore, the release force of the coupling must be set in ac-
cordance with the two factors mentioned above.

The inventive coupling admirably suited to this re-
quirement is disclosed in Figures 4, 5 and 7. The con-
siderations in the operation of this coupling will be ex-
plained with reference to Figure 3. Consider the spheri-
cal element 55 acted upon by the force system shown.
Force R’ represents the reaction force of the support for
the ball 55 and the perpendicular force S represents a
force applied by a yieldable element such as a spring.
The force W is applied through a force transmitting ele-
ment 56. When the force W has a component which just
slightly exceeds and is opposite to force S, the spring ele-
ment will vield permitting minute displacement of the
ball 55. This relation obtains when

(5)

(6)

W cos a=S
At this condition, the value of R’ is:
R'=S tan «a (7)

From these considerations it now becomes appareht
from Equations 5 and 7 that the torque transmitted to

the workpiece is:

d d')
T:(%:)(z+b)s tan « (8)

For any given tool the values of d,, d,, { and b are con-
stant. The first two factors of Equation 8 may be com-
bined into a single constant value k. Equation 8 be-
comes:

T=kS tan « 9

Thelefore, if one of the two factors S and tan « “be set
in accordance with the value of torque desired the other
may be set in accordance with effective lever arm length.

This pe;mits a single indicator scale to be calibrated
in units of torque and the indicator will read directly the
value of torque applied regardless of lever length. This
follows because the variable lever length is accounted
for by the setting of the force release mechanism itself.

The performance to be expected from an exemplary

“embodiment of the inventive device is indicated by the
’followmg tabular presentatlon

Note that the spring
force S is constant for & given value of lever arm length
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1. This data is based upon_ the followmg parameters
di=dz and b=3 inches.

Spring Foree, pounds
Torque, foot-pounds Angle « S
degrees s

| i=9in. | I=12n. | I=181n.
4.1 10.0 8.0, 6.7
26. 5 10.0 ‘8.0 6.7
45.¢ 10.0 8.0 8.7
56.3 10.0 8.0 6.7
63.5 10.0 8.0 a7
8.2 10..0 8.0 8.7

Consider again the spherical element acted upon by the
forces shown in Figure 3.
in the plane of the force W may be characterized as hav-
ing a variable slope as drstmgmshed from a constant slope.
For the spherical surface, the slope is equal to the tan-
gent of the angle « and increases from zero value when
« is 90 degrees to an infinite value when « is zero de-
grees. The slope of the surface of -the .slement at the
point of application of force W increases contmuousl_y
as the point of application moves downwardly as shown
in Figure 3. 1t will be appreciated that many surface
configuraticns other than sphen'cal have a variable slope
and that the spherical element is given merely as an ex-
ample.

With the application of force W at a point or in a
limited area on the surface of the element 55, the minute

displacement of the <lement 55 permitted by yielding of -

the -spring which applies -force S causes the point of -ap-
plication of -force W to move downwardly 4 small amount.
At this new position the slope of the ‘surface is greater
and the component of force 'W which is ‘opposite -force
§ increases.
without any increase in the-force ‘W. Thus, the force F
continues fo move to a point of greater slope and the
action is cumulative resulting in the instartaneous snap
achon of displacing the element 55 against the yleldmg
spring until the force W no longer his a component di-
rected oppositely to reaction force R’. - Instantaneous re-
Tease of the coupling is thus realized. o
It is especxally noteworthy that the release force -of the
coupling is indépendent of the spring rate. “The displace-
inent of the element 55 occurs-at the instant the force W
has a component equal ‘and opposite to the spring force
8. This spring force S may ‘be applied by a sprmghavmg
any rate or relation between force and dlsplacement and
it is only the initial value of sprmg force, not’ the spring
rate, that determmes at what value of’ force ‘W the cou-
pling will release. This is sub]ect to" one limitation in
that the rate of change of spring force S with respect to
dlsplar'ement of ‘élement 55 must not ‘exceed the ‘rate’ of
change of force due to the slope of the surface w1th Te-
Spect to. the d1sp1acement of element 55. " This condition
1is readily satisfied in practice.
The manner in which the foregoing pnncrples are ap-
plied in the actual embodiments of the invention is set
“forth in Figures 4, 5, 6 and 7.
‘Referring. to Flgure 4 the adaptor 20" which supports
the driven member 33 is suitably a cylmdncal sleeve for

arm 1s secured in place by a set screw 21 At'lts other
end, the adaptor has'a reduced portron 31 and a threaded

33 whlch is preferably cyl'
the adaptor. ]
annular shoulder 34.
Coaxlal with the driven member 33 is driving, member
i y ical sleeve 51° pro-
i annular Hflange 52
517 wi

Ad]acent the other ehd of the dh »membe the slgeve
51’ ds provided with a tlrreaded portiofi 53 which epgages
the threadéd sleeve portion of ¢ylindrical end cap 70’

The surface of the element. .

This causes further ‘yielding of the spring g
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The end of the stegve 51’ abuts a detent element or msert
46 which is seated agamst the end wall of the cap 70" fo

provrde a positive stop which assures that the sleeve and

cap have the same relative posrtron each time . the deVlCe
is assembled.

The shotlder 34 together with the engaging portion of
sleeve 51’ constitute a pivotal connection between the
dnvmg and driven members ‘The ﬂange A52 limits the
axial motlon of the sleeve 51 i in one directi

tion of sleeve 51’ with respect to dmven m
oceur in any plane since the members arg

plmg The couplmg cornprrses a detent element or
46 of any sultable cross~sect10nal conﬁguratlon suc

m1ttmg the insert to be readlly removed

The insert 46 constitutes a force transmitting element
and defines on -one of its axial faces a circular recess.o
oone diameter having a peripheral edge 47. On the 0 .Q-
site face is a recess of a different diameter having a pe—

ripheral edge 49. The recesses are axially aligned with

the center line of the driven member 33. Note that the
circular recess of larger diameter has its penpheral edge
extending to the face of the insert, whereas the smaller
recess having edge 47 is counterbored a certain amount
leaving annular shoulder 48. The reason for th1s con-
struction will appear hereinafter.

Another force transmitting element having a variable
slope surface is shown as a-spherical member or ball 55.
The -ball 55 is supported in an axial bore 36 and is yield-

ingly urged into the recess in the insert 46 by a resilient

member shown as a coil sprmg 37. The sprmg is seated
against plunger 38 whichis suitably limited .in its axial
motion by a shoulder on the wall of bore 36. A set
screw 39 engages one end of piston 38 and is acecessible

from the shouldered end of driven .member 33, -with the

adaptor removed, to adjust the force exerted by-the spring
on the ball.

‘The ‘ball is urged into engagement with the peripheral
edge 47 of the aligned recess and the point of engagement
between the peripheral edge and the variable slope. sir-

face of the ball depends upon the diameter of the recess.

‘The ball :55 ‘has a reference position within the bore such
that its center is slightly inside or in alignment with the
axial face of the driven member. Thus, the ball is con-

strained against motion transversely of the driven mem-

ber 33. The counterbore 48 is of such depth that the
edge 47 of the recess just engages, but does not displace
the :ball from its reference -position when the end cap 76’
is screwed into seating engagement with sleeve 51’.

The detent element 46 is removable from the recess:72
in the end cap and may be replaced in ancther position
or orientation -in the recess 72. By rotating the dstent
element through 180 degrees the larger recess defined by
-peripheral edge 49 is presented to the surface of ball 55.
The axial lepgth of the detent element including the

shoulder 48 is such ithat the peripheral edge 49 just en-

gages the ball surface without displacing the ball from its
reference position. A set of inserts havmg recesses -of
different diameters:may be provided.

The detent glement 46-in the illustrative embodament 18
constructed with only two recesses of different diameters
and only two faces of detent element are -used.. It will

now be apparent that the detent element -may be con-
structed wrth drfferent conﬁouratxons such as a cube 46,

v-

g ihe ball surface at a correspondmg
1t will 'be undetstood that the face

‘of different 7 ‘positions,
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with the largest diameter recess 49’ need not be counter-

_bored but that the remaining faces with smaller recesses
-47 and- 47" should be counterbored to-such depth that
change of position.of the detent element does not move
the ball from the reference position. This prevents any
disturbance of the spring force set by the position of the
adjusting screw.

“In-operation of the embodiment of the invention of
Figure 4 the detent element 46 is first positioned to pro-

_vide the desired point of engagement between the surface
of ball 55 and the peripheral edge of the recess in the
detent element. This setting may be made in accordance
with torque value desired to be transmitted by the tool.
The spring force may then be adjusted by screw 39. This
set_ting may be made in accordance with the effective lever
arm length. Thus, first and second means are provided for
predetermining the value of force on the driving member
50 at which the coupling will release. Obviously either

“means may be set in accordance with torque while the
other means is then set in accordance with lever arm
length. With a manually exerted force applied to the
driving member forces will be transmitted to the driven

_member through the pivotal engagement and through the
coupling. When the predetermined value of torque is
reached the spring will yield slightly and the engaging
portion of the detent element will encounter an ever in-
creasing slope on the variable slope surface of the ball.
Instantaneous pivotal motion of the driving member cc-
‘curs, providing a tactual signal to the operator. The

" pivotal moticn is limited by impact with the driven mem-
ber providing an audible signal. The relative position of
the parts in this condition is shown in Fignre 4a. The
motion is of such limited extent that the ball never com-

" pletely leaves the recess on the detent element or, stated
otherwise, the motion in the vicinity of the coupling en-
gagement is less than the radius of the ball. Once the

_operator releases the force on the displaced driving mem-
ber, the camming action of the ball under the influence
of the spring resets the driving member for another

" operation. '

The embodiment of the invention illustrated in Figures

5,6, and 7 is, in many respects, similar to that of Figure
4. The adaptor 20 is provided with an internal shoulder
22 which serves to positively seat the tool lever arm. The
driven member 3@ is secured to the adaptor by screw
thread engagement. Driving member 58 comprises a
sleeve 51 pivotally connected at one end to the driven
member 30 by aligned pivot pins 53. The pivot pins
should have a close fit to prevent play in the pivotal con-
nection. Washers 57 of suitable material such as fibre
or plastic maintain the spacing between the members.
The pivot pins permit pivetal motion of the driving mem-

“ber 50 about a single transverse axis.

The sleeve 51 is provided with a flat 52 and axially
extending slots 54 in diametrically opposite portions of
the sleeve wall. The end cap 790 is screw threaded onto
sleeve 51.

A releasable coupling is interposed between the driving
and driven members adjacent the end cap. The coupling
comprises a detent ¢lement 63 having a shaft portion 69
rotatably journalled in the slots in the driving member.
“The shaft axis is perpendicular in direction to the axis of
pins 53 and is fixed in position relative to the driven mem-
_ber 30 by locking engagement between the end cap and
-the end of the slots 54. The shaft at one of its ends
carries an indicator arm 88 movable over the scale di-
visions -on the surface of the flat 52. The scale may be

“sujtably calibrated in units of torque.

"As seen in Figures 5 and 7 the detent element is pro-
vided with a groove 64 which is circular in cross section

-and which extends circomferentially of the shaft axis.
The depth of the groove varies continuously from a mini-

_mum value to a maximum value over an.angular range

_of 180 degrees.” As shown in Fig. 7, the root 61 of the

. groove is concentric with the shaft and the pex_ﬂipheral edge
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_or surface 62 of the groove is eccentric with the shaft.
“This member is machined from standard stock by turning

the groove on center and then offsctting the stock on the
lathe centers a desired amount to turn the cuter surface
eccentrically.

The force transmitting element having a variable slope
surface and shown as ball 55 is positioned in the axial
bore 36 in driven member 36. Spring 37, seated against
plunger 38 which is adjustably positioned by screw 39,
urges ball 55 into mating engagement with the detent
element. Since the root of the groove is concentric with
the shaft the ball remains in its reference position for
all rotative positions of the shaft. For this reason the
spring force is determined only by the position of the
adjusting screw.

The operation of this embodiment is similar to that of

the embodiment shown in Figure 4 but a continuous
.variation in the torque is avaiiable.

The shaft may be
positioned in accordance with the value of torque desired
to be applied and the spring force is then set in accordance
with lever arm length. The force applied to the driving
member is transmitted through the pivot pins and the re-
leasable coupling. When the predetermined torque value
is applied the coupling releases, producing 2 tactual and
audible signa! to the operator. The relative position of
the parts in this condition is shown in Figure 5¢. The
driving member is autcmatically reset by operation of
the spring and ball against the peripheral edge of the
groove.

In this embodiment care should be taken to attach the
adaptor to the tool such that the axis of shaft 60 lies in
the plane of rotation of the workpiece to be engaged by
the tool. Any lateral thrust applied by the operator will
be ineffective to change the torque applied to the work-
piece and will be likewise ineffective to release the cou-
pling. Thus, greater accuracy is obtained.

Referring again to Figure 7 it will be seen that if the
peripheral edge of the groove is tangent at a point to
the root of the groove, the release force will be zero
for one position of the detent element. If the maximum
depth of the groove is equal to or slightly less than the
ball radius, the coupling will be substantially rigid or
non-releasable for one position of the detent element. It
has been found that the concentric root and eccentric
periphery of the groove yields a substantially linear rela-
tionship between release force (and therefore applied
torque) and the angular displacement of the shaft. The
advantages obtained in calibration are obvious. '

The detent element and the ball are preferably made
of hardened and polished steel or other metal to mini-
mize surface indentation and friction.

This invention has been described with respect to par-
ticular embodiments but such embodiments are illustra-
tive -only and are not to be construed as limitations.
Many modifications will now occur to those skilled in
the art. For a definition of the invention, reference is

_made to the appended claims.
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We claim:

1. A torque tool comprising a driving member and
driven member interconnected by a releasable coupling,
and first and second independently adjustable means on
said members for varying the force required to.release
said coupling each of said means exerting constant influ-
ence on the coupling release force throughout adjustment
of the other of said means.

.. 2. A torque tool comprising a driving member and a

driven. member interconnected by a releasable coupling,
said coupling including: first and second force transmit-
ting elements being relatively movable.in a direction
away from each other and resisting means urging the
elements toward engagement, the first force transmitting
element having a variable slope surface and being sup-
ported by one of said members, the second force trans-
mitting element engageable with said first element and
being supportéd by the other of said members whereby
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an angularly: directed foree-having a component-in-said
direcfion is transmitted- between the elemeénts, means: for
adjusting- the resisting ‘means - to- vary- the- magnitude -of
résistance, and-means-for adjusting said elements to select
the slope of said surface, independently of said magnitude
of resistance, at which-said elements are engaged to vary
the magnitude of said component and determine the value
of torque transmitted between -the members-at which
the relative movement occurs-between- said- elements.

3. ‘A torque applying tool comprising a ‘driven mem-
ber adapted to be connected to-a. workpiece,-a driving
member having one end pivotally -engaging said -driven
member, a yieldable coupling interposed between - said
members, said coupling including first adjustable means
for predetermining, .in accordance- with the torque de-
sired to be transmitted by-said toel, the force at which
said -coupling will yield, -and - second - adjustable -means
for predetermining, in accordance with ‘the length of the
driven member, the. value of force at which said coupling
will yield, each of said means exerting constant influence
on the coupling yield force throughout- adjustment of: the
other of said means.

‘4. ‘An attachment-for a torque -applying. tool compris-
ing a driven member defining- an- axis- and adapted to be
connected to said tool, a driving- member coaxial with
said driven member and-having one end pivotally en-
zaging said -driven member, a-force.resolving releasable

'couplmg interposed. between the -other end of said. driv-

ing member and said-driven member, settable force trans-
mitting means on one member for predetermining, in
accordance with the value of torque to be fransmitted, the
relative. value of component forces which. said coupling
will produce, and settable reaction means on said. driven
member for predetermining, in accordance with a dimen-
sion of said tool, the reaction‘force opposing one of said
components at which said coupling will release, the reac-
tion means. and the force transmitting: means being effec-

tively -fixed relative to each other during setting thereof

‘whereby the said component forces and reaction force

.may be established independently to determine the torque
-to be- transrmtted

5. A torque tool for transmitting a predetermined value
of torque comprising a driven member adapted to be con-
nected to a workpiece, a driving-member connected adja-

cent one-end with said driven member, releasable -cou-

pling means interposed between the other end of said
driving member and said driven member including first
and second force transmitting elements, the first of said
elements being guidably supported by one of said mem-
bers and presenting a variable slope surface for engage-
ment by the second of said elements, the second of said
elements being supported by the other of said members
and being relatively movable between first and second
positions, said second element havmg a portion engaging
said variable slope surface at a point in said first position
and a portion engaging said variable slope surface at a
different point in said second position, and yieldable means
urglng said elements into engagement with the same force
in both said first and second positions of the second of
said elements.

6. A torque tool comprising a driving member and a
driven member interconnected by a releasable couplm
including a first force transmitting element having a vari-
able slope surface and supported by one of said mem-
bers, a second force transmitting element engageable with
said first element and supported by the other of said
members, yieldable means urging said elements into en-
gagement, one of said elements being movably mounted
for positional adjustment to permit the selection of the
slope of said surface at which said elements are engaged,
and a reaction poruon on one of said elements fixed rela-
tive to and engaging said yieldable means during said
ad]ustment whereby the force exerted by the yieldable
means is independent of said adjustment.

7. It a torque applying tool of the type including a
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driving. member: and. a: driven. .member interconnected: by
a-yieldable -coupling, the- improvement: in-said coupling
comprising.a first:force - transmitting. clement  supported
by one-of.said members-and: having a, variable slope sur-
face,..a’ second force: transmitting element: supported: by
the.-other. of -said-members for: engagement with-a select-
able .portion. of ‘the  variable. slope - surface - of saidfirst
element, and-mutually independent: means- for- predeter-
mining the value of force at-which said coupling will yield
including elastic -force. exerting means adjacent -oneof
said elements urging said clements into. engagement,; and
including rotatable adjusting: means on: the-other of.- said
elements for relatively displacing said elements. 1o permit
selection of the portion -of the variable slope surface at
which engagement is effective.

8. A torque applying tool comprising.a driven; mem-
ber ‘defining an -axis .and- adapted to.be connected-to .a
workpiece, a driving: member- including means for irans-
mitting a-force and being coaxial with said-driven: mem-
ber, means rotatably connecting. said. driven- member: to
said .driving member to -prevent transverse -movement
thereof, -a releasable coupling interposed between -the
driving member and driven member, said coupling.in-
cluding a first force transmitting element and.a.second
force transmitting element, the first element having.a vari-
able -slope surface.and- being supported by one of said

members for translational. movement, the second element

being.supported by the other. of said members: and -engag-
ing said surface, adjustable elastic means urging said:ele-
ments into engagement, and independently adjustable
movable means on the second element for varying:the

-point of engagement-of said first and second. elements in

accordance with the value. of torque to be applied.

9. ‘A torque tool comprising a-driving member.and a
driven member: interconnected- by a releasable - coupling,
said coupling including first-and second force transmitting
elements . being relatively movable in a direction away
from -each -other and resisting means urging- the elements

-toward -engagement,  the -first -element having -a surface

with a.variable slope which increases with-displacement
in said-direction and being supported on one of said mem-
bers, the second -element being supported on the other

-of said members whereby an angularly directed - force

having. a component in said direction is transmitted be-
tween . the  elements, . means for adjusting the resisting
means to vary the magnitude of resistance, and means
for adjusting the relative position of the elements to vary
the magnitude of said component and thereby determine
the value of torque at which relative movement is pro-
duced between the elements, the rate of change of said
component due to said slope exceeding the rate of change
of said resistance due to said movement.

10. An attachment for a torque applying tool com-
prising a driven member defining an axial bore and adapt-
ed to be connected to a lever of said tool, an exterior driv-
ing member coaxial with and having one end pivotally
engaging said driven member, a releasable coupling be-
tween the other end of said driving member and said
driven member, said coupling including a first element
removably supported on said driving member and having
a body portion defining plural circular openings of differ-
ent diameters, said first element being supported with
one of said openings in alignment with the said bore, a
second element slidably supported in the bore of said

5 driven member and having a variable slope surface en-

gaging the periphery of one of said openings, and a
spring in said bore urging said elements together, said
body portion being positionable to selectably align said
openings with said bore, each said periphery engaging a
point of different slope on said second element to main-
tain the same position thereof for each selected opening
whereby the torque transmiited is determined without dis-
turbing the force of said spring.

11. A torque applying tool comprising a driven mem-
ber adapted to be connected to a workpiece at one end,
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a driving member connected to said driven member for
pivotal motion about.a single transverse: axis, . releasable
coupling comprising a first force transmitting element
slidably supported within a recess in one of said members
and having a variable slope surface, a second force trans-
mitting element supported on the other of said members
in opposed. relation to said surface of said first element,
resilient means in said recess urging .said elements into
engagement, said second clement including a rotatable
shaft portion extending at a right angle to said single trans-
verse axis and having a shouldered portion of varying
radius engaging said surface, whereby the rclease force
of said coupling is a function of the rotative position of
said shaft.
.:12,-:A. coupling for interconnecting a driving member
and a driven member providing. an adjustable coupling
release -force comprising a first element having a shaft
portion journalled in one of said members for rotation
about the shaft axis and a detent portion defining a groove
extending circumferentially of said shaft portion, said
‘groove being circolar in cross section, the root of said
groove being concentric with said shaft axis and the pe-
ripheral edge of said groove being eccentric with said
shaft axis, a second eclement slidably supported by the
other of said members for motion toward and away from
said first element and having a hemispherical surface in
mating alignment with said groove, a spring urging said
‘elements into engagement whereby the second element is
at a fixed distance from said shaft axis for all rotative posi-
tions of said shaft and the release force of said coupling
for ‘all of said rotative positions is independent of the
spring rate.

13. A coupling as defined in claim 12 wherein the pe-
ripheral edge of said groove is tangent at a single point
to the root of said groove and the maximum depth of
said groove is equal to the radius of curvature of said
hemispherical surface whereby said coupling will re-
lease at substantially zero force value in one position
and is effectively non-releasable in another position.

14. An attachment for a torque applying tool com-
prising a driven member adapted to be connected at
one end to a lever of said tool, said member defining
an axially extending recess at the other end, a driving
‘member adapted to receive a manually exerted force piv-
otally connected adjacent one of its ends to said driven
member, a releasable coupling interposed between the
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other end of said driven member and said driving mem-
ber including: a ball slidably supported in said recess, a
detent -part having a shaft rotatably journalled in said
driving member, said detent part defining a groove circu;
lar in cross section and extending circumferentially of
said shaft and having a depth varying with circumferen-
tial position, a spring in said recess urging said ball into
engagement with the wall of said groove, means for ad-
justing the force exerted by said spring, and means for
rotatably positioning said shaft. ;

15. A torque applying tcol comprising a driven mem-
ber adapted to be connected to a workpiece at one end,;
said driven member defining an axially extending recess
at the other end, an exterior driving member connected
to said driven member for pivotal motion about a single
transverse axis, a releasable coupling interposed between
the other end of said driven member and said driving
member including; a first spherical force transmitting ele-
ment slidably supported in said recess by said driven
member, a second force transmitting element having a
shaft rotatably journalled in said driving member for rota-
tion about an axis perpendicular to said single axis, said
second element defining a groove circular in cross section
and extending circumferentially of said shaft, a spring in
said recess urging said first element into said groove, the
root of said groove being coaxial with said shaft and
the peripheral edge of said groove being eccentric of said
shaft, whereby the position of said first element and the
deflection of said spring is independent of the rotative
position of said shaft, means for adjusting the force of
said spring in accordance with the effective lever arm of
said tool, and means for rotatively positioning said shaft
in accordance with the torque desired to be applied by
said tool. .
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