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My invention relates to torque indicating
wrenches and it has to do more particularly
with wrenches of the foregoing character adapted
for indicating the force or torque applied thereby
to work such as nuts, bolts, studs and the like.

One of the objects of my invention is to pro-
vide an improved torque indicating wrench of the
foregoing character which is simple in construc-
tion, is compact, durable and of light weight, and
which is adapted to indicate the force or torque
applied in a highly aceurate manner.

Another object is to provide an improved torque
indicating wrench of the type wherein the appli-
cation of a predetermined force or torque to the
work is indicated by the giving of a signal such
as the flashing of a light.

A further object is to provide an improved flash

type torque indicating wrench wherein the entire .

wrench mechanism, including the flash signal
means, is self-contained within a small and rigid
casing.

Still another object is to provide an improved
wrench of the foregoing character that may be
easily and quickly adjusted to flash a signal upon
the application of varying forces or pressures to
the work, the arrangement being such that the
operator may accurately preset the wrench to
cause it to flash a signal upon the application
of any force or torque to the work within a given
force or torque range.

A further object is to provide a flash type
torque indicating wrench having a minimum
number of parts arranged to reduce wear to the
minimum, thereby tending fo insure uniform and
accurate functioning of the torque indicating
means at all times.

Another object is to provide a wrench of the
foregoing character wherein wear, if it should
occur, may be compensated for merely by ad-
justment of the indicating means thereby avoid-
ing replacement of parts, and other repair work
which would tend to take the wrench out of serv-
ice for an appreciable length of time. This fea-
ture of my invention insures that the wrench will
remain in service, functioning accurately, for a
long time. By this feature of my invention I
may also compensate for manufacturing inac-
curacies, thereby facilitating the production of a
highly accurate wrench in the first instance.

Still another object is to provide a torque indi- :

cating wrench of the flash type which may be
easily and accurately calibrated to handle a large
number of difierent pressure indications and
which, once calibrated, will perform its torque
indicating function accurately and in accordance
with the calibrations initially made. In this re-
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spect my invention enables the use of an accurate,
uniform scale which is easily read by the oper-
ator, thereby facilitating the adjustment of the
wrench and inducing accurate handling thereof.

An additional object is to provide a torque indi-
cating wrench of the foregoing character having
a beam or spring bar member disposed between
a palr of relatively displaceable members (one
adapted to be engaged with the work and the other
adapted to be grasped by the operator), the ar-
rangement being such that the effective length of
the beam or bar remains constant at all times in
the operation of the wrench notwithstanding the
adjustment of the wrench to indicate different
or varied pressures applied to the work. This
feature of my invention insures greater accuracy
and avoids conditions tending to complicate cali-
bration of the wrench.

A further object is to provide a wrench of the
foregoing character wherein a signal is given
when a predetermined force or torque is applied
to the work by engaging g pair of relatively mov-
able contact elements with each other to com-
blete an electrical circuit, the arrangement being
such that the force or torque at which the signal
15 given is varied solely by varying the distance
the contact elements have to move to engage each
other and complete the electrical circuit.

Still another object is to provide a wrench of
the foregoing character wherein the extent of
relative movement of the contact elements is de-
termined by the extent of relative displacement
of the relatively displaceable members which
carry the contact elements, which latter relative
displacement is determined by the extent of flex-
ing of the constant-length beam or spring bar,
the extent of flexing of which is determined by the
force or torgque or pressure applied to the work.

A more specific object is to provide a wrench
of the foregoing character wherein the flexible
bar or beam is fixedly secured at one end to one
of the relatively displaceable members and its
other end is adapted to engage an axially adjust-
able abutment on the other of the displaceable
members, the arrangement being such that the
relative movement of the contact elements to
engage them is varied by shifting the beam or bar
abutment axially without varying the effective
flexing length of the beam or bar.

A further specific object is to provide a wrench
of the foregoing character wherein the axially
adjustable beam or bar abutment has a tapered
surface adapted to be abutted by the free end
of the beam when pressure is applied to the work,
the arrangement being such that axial adjust-
ment of the abutment relative to the beam varies
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initial relative displacement of the displaceable
members which carry the contact elements to
thereby vary the relative movement of the con-
tact elements required to engage them with each
other when pressure is applied to the work.

A further specific object is to provide a wrench
of the foregoing character wherein each of the
relatively displaceable members carries an elec-
trical contact element, which contact elements
are normally spaced apart and which when en-
caged complete an electrical circuit for actua-
tion of the flash means, the arrangement being
such that the displaceable members are initially
displaced to variable extents to initially space
apart the contact elements to variable extents,
to, in turn, vary the pressure at which the sig-
nal is given showing the application of a prede-
termined force or torque.

Further objects are to provide an arrangement

of the foregoing character wherein at least one of :

the contact elements is adjustable relative 1o its
support to predetermine an exact zero position of
the wrench, and to vary the pressure at which
the contact elements will become engaged in the
use of any particular beam, and to compensate
for wear, if any should occur, without recalibrat-
ing the wrench; to provide a wrench of the fore-
going character wherein the beam, contact ele-
ments, and other operating parts are mounted in
and retained in rigid alignment relative to a sup-
porting casing or housing, thereby providing a
compact self-contained unitary structure by
which wear is reduced to the minimum and
accuracy, notwithstanding rough handling and
usage, is assured; to provide audible indexing
means cooperating with the adjusting means for
holding the latter in predetermined adjusted
positions; to provide improved means for adjust-
ing the bar or beam abutment axXially of the beam,
the arrangement being such that the accuracy
of the wrench does not depend upon the fit of the
sbutment in its support, the abutment being ca-
pable of slight lateral shift movement under the
pressure exerted by the end of the beam to seat
such abutment uniformly at all times against 1ts
support when pressure 1s applied to the wrench;
to provide a wrench of the foregoing character
which always indicates and operates from an €x-
act zero position: to provide a wrench having
all of the foregoing advantages which is easy
to assemble and disassemble in manufacture, re-
pair, etc.; to provide a wrench of the foregoing
character which is adapted to perform its func-
tions in a highly efficient manner when the
wrench is used to tighten either right-hand or
left-hand work, the arrangement being such that
when the wrench is applied to a piece of work 1t
is operative to accurately register pressures ap-
plied either clockwise oOr counterclockwise; and
to provide a wrench of the foregoing character

which lends itself to the use of a simplified elec-

trical circuit.

Other objects and advantages will become ap-
parent as this description progresses and by rei-
erences to the drawings wherein,

Figure 1 is a side elevational view of one form
of wrench embodying my invention;

Fig. 2 is a longitudinal vertical sectional view

of the wrench shown in Fig. 1;

" Pig. 3 is an enlarged, partial plan sectional
view of the wrench shown in Fig. 1 and 18 taken
on line 3—3 of Fig. 2;

Fig. 4 is a section faken substantially on line

4—14 of Fig. 3;
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Fig. 5 is an enlarged section taken substantially
on line 5—5 of Fig. 2;

Fig. 6 is an enlarged separated longitudinal
sectional view of the adjusting sleeve shown in
Fig.1;

Fig. 7 is an enlarged separated elevational view
of the adjustable beam or bar abutmeint;

Fig. 8 is an enlarged separated longitudinal sec-
tional view of the wrench casing section in which

the beam or spring bar is mounted;

Fig. 9 is a section taken on line 5—9 of Fig. 3;
and

Fig. 10 is a wiring diagram illustrating the elec-
trical circuit embodied in the wrench siiown In
the drawings.

The wrench shown in the drawings comprises a
cylindrical housing 16 (Figs. 2 and 3) having a
forward or beam section or casing | and a rear or
handle section or casing 2 rigidly and iixedly
joined together as a single unit by a threaded
connection 13. It is to be understood that this
housing 10 may take any suitable shape but, pref-
erably, cylindrical fo provide a compact, light-
weight and durable structure.

A so-called work-engaging miember (3§ is plv-
otally mounted in the forward end of the casing
(i. The housing i0 and work-engaging member
(5 are at times referred to herein as relatively dis-
placeable members.

The work-engaging member {5 (Figs. 2-4) 1is
nrovided with a parti-spherical head portion 13a
which is adapted to seat at 150 against the wali
of the casing Ii and which is retained pivotally
within the casing by a pin 16 passing through an
opening in the member 5 with its opposite ends
journaled in suitably provided openings 1T in
diametrically disposed portions of the casing 1.
The forward end of the casing it is open and the
work-engaging member 13 is provided with a for-
wardly projecting shank i%5¢ which is adapted to
receive a work-adapter 18 ((Figs 2 and 3). 'rie
shank {5c¢c is provided with the usual spring-
pressed ball adapted to seat in the inner end of
either of two diametrically opposed openings 18a
in the adapter {8 for latching the latter inn place
thereon. The adapter (8 is provided with a
squared shank 18b of usual form having a spring-
pressed ball adapted to latchingly secure a socket
or other desired work-engaging means thereon.
It is to be understood that the adapter I8 may
take any suitable form necessary for carrying out

the particular work for which the wrench may

pe used. For example, one may use an crdinary
jaw-type adapter which is acapted to be engaged
directly with the work without the use of further
work-engaging means.

Relative Tock movement or displacement be-
tween the work-engaging member (3 and the
housing #0 is yieldingly opposed by a flexible
veam when pressure is applied to the work. Spe-
cifically, the work-engaging member I3 is pro-
vided with a rearwardly extending arm 135¢, which

terminates in an integral tubular and fiexible

beam member 19. The end of the beam |9 oppo-
«ite the work-engaging member 15 is free and

is adapted to abuttingly engage an adjustable
‘part on the casing when pressure is app:led ts the

work thereby yieldably resisting relative move-
ment of the work-engaging member and housing
i0. The terms “pressure,” “force” and “torque”

are used synonymously herein,

The foregoing arrangement is such that, when
pressure is applied to a piece of work thirouzh
the wrench, the free end of the beam 19 is oper-

75 ably engaged with the casing {1 so that the pres-
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Sure applied to the handle 12 and casing 11 passes
therefrom to the work-engaging member 15 solely
through the beam 9. Whenever the pressure ex-
erted is such, or the resistance offered by the
work is such as to overcome the initial fension
of the beam, the beam will flex, permitting rela-
tive displacement between the casing il and
work-engaging member 15, However, in the nor-
mal or no-pressure condition of the wrench, and
with the beam 19 disposed concentnca.lly with
respect to the ca,smg, the beam is out of engage-
ment with the casing and in the use of the
wrench, when applied to a piece of work, a small
displacement may be required between the mem-
bers (i and 15 to initially engage the beam 1§
with the casing 1§, In fact, when no pressure is
applied to the wrench the free end of the beam
19 is more or less floating and it may assume
any-free position permitted within the casing: but
whenever pressure is applied it is firmly engaged
at its free end with the casing 11.

In carrying out my invention, the free end of
the beam 19 is operably engaged with the casing
11 through an axially-adjustable sleeve 28 (Figs.
2, 3 and 7) mounted within the casing 1 and
having an opening 2§ which receives the free end
of the beam 9. The sleeve opening 2i is of
frusto-conical shape providing a beam-engaging
wall tapering inwardly from the forward end to
the rear end thereof. It will be seen that, by
adjusting the sleeve 20 axially of the beam 19 the
latter will have to be shifted to greater or lesser
extent from a position concentric with the casing
1, dependent upon the direction of adjustment
of the sleeve 20, to engage the free end of the beam
or spring bar 19 with such sleeve and, in turn,
operably engage the beam with the casing 1.

With this arrangement, the spacing of electrical

contacts (to be described hereinafter) carried by
-the work-engaging member 15 and the casing
may be operably spaced apart to variable extents
to Indicafe or signal different pressures—all
without varying the effective flexing length of the
beam 9.

The abutment sleeve 20 is operably connected
to and adjustably shifted along the casing {1 by
.an adjusting sleeve 22 (Figs. 1-3, 6) having a
knuried grip portion 22a. More partlcularly, the
cuter surface of the sleeve 20 is cylindrical and
concentric with the inner wall of the casing |i,
the same being of such size as to fit freely and shd-
ably within the casing. The sleeve 20, interme-
diate its ends, is provided with an outer circum-
ferential groove 23 in which are seated a pair of
steel balls 24, The casing i1,
opposed points, and in a plane parallel with the
axis of the work-engaging member 15, is provided
with a pair of diametrically opposed slots 25 (Figs.
2 and 8) of sufficient width to snugly accommo-
date the balls 24 and of sufficient length to accom-
modate the range of adjustment of the sleeve 20,
The balls 24 are of sufficient diameter to project

through and beyond the slots 25 where they are

seated in a pair of diametrically opposed helical
grooves 26 formed in the inner wall of the adjust-
ing sleeve 22. When the above-deseribed parts
are assembpled, the groove 23 of the abutment
sleeve 28 retains the balls 24 against axial dis-
placement along such sleeve and, since the balls
24 are seated in the helical grooves 26, turning
movement of the sleeve 22 propels the sleeve 20

-~ forwardly or backwardly, dependent upon the

direction of rotation of the sleeve 22. The
sleeve 22 1s confined against axial displacement
by seating its rear end against a casing shoulder

at diametrically
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I8¢ and by confining its forward end by a coliav
21 secured in position by a locking screw 21a.

When the adjusting sleeve 22 is rotated in the
direction of the arrow of Fig. 1, the abutment
sleeve 20 is shifted rearwardly relative to the free
end of the beam {9, thereby increasing the dis-
tance that the free end of the beam 19 must be
moved from a concentric position to engage the
abutment sleeve 20; and when the sleeve 22 is
rotated in the opposite direction, the distance
referred to is decreased. In other words, when
the adjusting sleeve 22 is rotated in the direction
of the arrow of Fig. 1, the free end of the beam
19 is moved closer to the casing I in abuttingly
engaging the abutment sleeve; and vice verss
when the adjusting sleeve is rotated in the oppo-
site direction. This arrangement, as will be more
specifically pointed out hereinafter, spaces apart
electrical contact elements on the work-engaging
and casing members {5 and 1{ to lesser or greater
extents requiring lesser or greater flexing of the
beam 19 fo engage the contact elements with
each other., Also, since the extent of flexing of
the beam 19 depends on the pressure applied,
the foregoing arrangement provides for adjust-
ment of the wrench to signal various applied
pressures without changing the effective flexing
length of the beam 19,

The adjusting sleeve 22, forwardly of the
knurled grip portion 22¢ thereof, is provided with
a circumierential scale 22b. The wrench may be
calibrated so that the scale lines are spaced to
indicate inch pounds or foot pounds pressure in
suitable increments from zero to the full capacity
of the wrench. The scale lines are sdapied to
register with an indicating mark 22c¢ on the casing
1, and the pressure which the wrench is set to
Indicate is that which is indicated by the particu-
lar scale mark that registers with the indicating
mark 22¢. The scale markings are uniformly
spaced so that they may be easily read, this being
possible because of my arrangement wherein dif-
ferent pressures may be indicated without vary-
Iing the effective length of the beam 19.

It is desirable that the adjusting sleeve 22 be
yvieldably retained in adjusted position. I ac-
complish this by mounting an indexing ring 50
(P'igs. 2, 3 and 9) between the sleeve 22 and the
locking collar 27. More particularly, the forward
end of the adjusting sleeve 22 is counter cut to
provide a recess 51 that receives the ring 50 in
concealed fashion, the ring 58 having one or more
lugs 92 engaging slots in the sleeve 22 for causing
the ring to rotate with the sleeve. The ring 50 is
provided with a plurality of depressions 53, one
for and corresponding to each mark on the scale .
22b. These depressions 53 are adapted to receive

the tapered nose of a pin 54 (Fig. 3) slidably

mounted in an opening 55 in the locking collar
21 and yieldingly urged toward the ring 50 by a
spring 6. With this arrangement, as the adjust-
ing sleeve 22 is rotated, the pin 54 is engaged
successively in the depressions 53, and any par-
ticular depression engaged corresponds to the
scale mark registering with the indicating mark
22c. In this way, the adjusting sleeve 22 is not
only held against accidental movement but an
audible clicking sound is given when the sleeve |
is rotated, thereby aiding the operator in making
any particular adjustment,.

The contact elements hereinabove mentioned
will now be described. The work-engaging mem-
ber 15 carries a contact element which takes the
form of an elongated rod 28 fixedly secured at
Its forward end to the arm 15d and extending
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forwardly through the beam 19 beyond the iree
end thereof into the extreme rear end portion of
the casing Il. The casing {1 is provided with a
pair of diametrically opposed contact elements
29 at its extreme rear portion in alignment with
the rearward end of the contact bar 28. These
contact elements are disposed in a plane at right
angles to the axis of the work-engaging member
19.

The contact elements 29 are adiustably mounted ]

(Fig. 3). Specifically, the rear end of the casing
1{ has its bore siightly enlarged to provide a
shoulder {ia upon which is seated an enlarged
annular flange 36a of a cup-shaped metallic con-
tact carrier 30. The flange 39a of the contact
carrier 38 is confined fizedly upon the shoulder
fig by the inner end of the handle section {2
which seats thereagainst. The contacts 29 take
the form of metallic sCrews threaded into diamet-

rically opposed openings in the carrier fiange 30a, ¢

the outer ends of the screws OF contacts being
&lit and slightly expanded so as {0 insure a tight
eripping engagement hetween the screws and the
carrier. The casing 1 is provided with opein-
ings H1b aligned with the ocuter ends of the con-
tact screws 29, which openings are adapted to
receive insulating screw plugs 3¢ protecting the
contact screws and insulating the same ab the
ends thereof from the casing (1. Also, to in-
sulate the contact carrier 3¢ from the casing and

the handle, I provide annular insulating elements

32 and 33 disposed between the casing |1, handle
(2 ang carrier 30. The periphery of the enlarged
flange of the contact carrier 30 is insuiated from
the casing {1 by making the same of slightly less
‘diameter than the adjacent imner wall of the
casing, providing thereat an insulating air gap
24 The free end of the contact element or rod
28 is flattened, and when it 1s encaged with either
of the contact elements £§ an electrical circuif 1s
closed and a lamp 35 is lighted. By providing two
contacts 29, the wrench 1S sdapted for signalling
when it is operated in either a right or left hand
direction.

The pressure at which the contact rod 28 will
engage the contact olement 29 depends upon the
extent of displacement of the work-engaging
member 15 and the casing (1 after the spring
heam 18 is engaged with the sleeye 20 and, 1n
turn, the distance that tiie free end of the rod 28
‘“has to move in order to engage the convact ele-
ment 29. That is to say. the distance that the
contact element 28 has tc move to engage the
contact element 28, and thereby register a pre-
determined pressure, depends upon the extent
of relative rock movement between the work-en-
gaging member (5 and the casing (i (after the
beam 19 is engaged with the sleeve 20), wnich
displacement 18 dependent upon the extent of
flexing of the spring bar snd the pressure applied.
The inside diameier of the beam {9 and the out-
side diameter of the contact bar 28 are such that,
giving the beam 13 1is full deflection, the beam

will not engage or interfere in any way with the
econtact bar 28,

The lamp 35 is mounted within the forward
end of the handle 12. More particularly, the
usual metallic threaded base portion of the lamp
is screwed into a metallic ring 36 (Figs. 2 and 3)
which is slidably reccived within a translucent
plastic sleeve 37 that is snugly received within the
forward end of the handle 12. This plastic sleeve
81 is preferably red in color and extends OVer
openings 38 in the handle {2 and adjacent the
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lamp 35. When the lamp 35 is lighted a red light,
therefore, flashes through the openings 38. Pref-
erably, to prevent dirt from getting inside the
handle and upon the plastic sleeve 37, the open-
ings §8 are plugged with a clear transparent or
transiucent plastic material 39.

The ring 36, with the lamp 35, is held in place
by a cup-shaped sleeve 40, the open end of which
embraces the ring 38, being seated against a
shoulder 36a thereon. This sleeve 40 is provided
with a plurality of openings 48a which align with
the lamp 35 and handle openings 38 so that the
flashing of the lamp 35 may be seen through the
openings 38. The bottom of the sleeve 40 is pro-

. vided with a kerf 40b so that it can be turned

with a screwdriver or the like to properly align its
openings 48a with the openings 38. The closed
end or bottom of the sleeve 40 is engaged by a
battery 41, upon which is seated a second battery
42, the entire group, including the batiteries 44
and 42, sleeve 49, ring 36 and lamp 35, being urged
forwardly and confined as a unit by a knurled cap

43 on the end of the handle and a spring 44 be-

tween the battery 42 and the cap 43. When these
parts are urged forwardly as stated, the lamp 38,
or the base portion thereof, is seated against the
contact carrier 30, The plastic sleeve 31 insulates
the lamp-retaining. sleeve 40 and ring 36 from the

‘handle (2,

When the parts are assembled as last described
and as shown in Figs. 2 and 3, the following elec-
trical circuit is provided for the lighting of the

jamp 85 when the contacts 28 and 29 are en-

cazed: The battery unit 41, 42 is grounded, as
indicated in Fig. 10. The battery unit is con-
nected on one side with the lamp 35 by way of the
hattery 41, sleeve 40, ring 36 and the base of the
iamp. It is also connected with the contact ele-
ment 29 ‘through the lamp 3% and contact car-

rier '30. The battery unit is connected with the

contact element 28 by way of the battery 412,
spring 44, cap 48, handle {2, casing 1| and work-
engaging member 15. So long as the contact ele-
ment 28 is out of engagement with the contact
slement 29, this circuit is open, but when the con-
tact elements 28 and 29 are engaged, the circuit
is closed and the lamp 35 is lighted. That is to
say, when the predetermined pressure determined
by adjustment of the sleeve 22 is reached, the con-
tacts 28 and 29 are engaged and the electric cir-
cuit is completed, the light is lighted, and the
pressure is indicated.

1t is desirable that relative displacement of the
work-engaging member and the casing be limited
to prevent over-fiexing of the beam 19 as well as
to protect the contact rod 28 and contacts 29
acainst excess pressure. Yo this end, the casing
is provided with a thickened inner wall portion
4 adjacent the arm 15d of the work-engaging
member. These parts are so arranged that the
sides of the arm 15d are normally spaced but
slightly (approximately .015 inch) from the wall
(4. 'This spacing is sufficient to always insure full
flexing of the beam 19 as well as engagement of
the contact members 28 and 29 throughout the
entire range of adjustment of the wrench. The
spacing of the arm 15d will, of course, be varied to
suit any particular size wrench.

In initially adjusting the wrench, the adjust-
ing sleeve 22 is first rotated in the direction (in-
dicated on scale 22b) of the arrow of Fig. 1 to the
zero position. This positions the free end of the
beam in the wider portion of the abutment sleeve
The work-engaging member 5 and casing
i{ are then moved relatively to engage the iree
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end of the beam (9 with the abutment sleeve.
‘When this is done, the contact element 28 should
engage the contact element 29 if the wrench is
properly set for zero reading on the scale 22b. If
the contact elements are not then engaged, the
contact 29 is adjusted to engage the contact 28
and when that is done the accurate zero position
Is established. It will be seen that adjustment
of one contact screw 29 provides adjustment of
the wrench for one direction of operation, and
adjustment of the other provides independent ad-
justment of the wrench for the opposite direction
of operation, and that when the two are correctly
adjusted the wrench will function equally well in
either direction of operation. The taper of the
wall 21 of the abutment sleeve 20 is such that,
upon adjustment of the sleeve 22 and axial shift-
ing of the abutment 20, the beam end will engage
at variable portions therealong corresponding to
the increments of the scale 22b. The taper of the
sleeve 20 and/or the increments of the scale may
be varied to sult any desired condition of cahbra-

tion.
In the use of the structure above described,

the operator first determines the force or torque -

or pressure that he wishes to apply to the piece

of work, that is, the extent to which he wants to

tighten a piece of work. The adjusting sleeve 22 is
then rotated to cause the pressure indicating
mark on the scale 22b corresponding to the pres-
sure to be indicated to register with the indicat-
ing mark 22¢ on the casing 1! (Fig. 1). The
wrench is then applied to a piece of work, the
handle is grasped and, if a right-hand thread is
being set up, the wrench is rotated in a clockwise

direction, as viewed in Plig, 3. The operator con-

tinues to set up the work, applying additional
pressure as the work offers additional resistance,
until he notes the flash of the lamp 35 through

the openings 38 when the application of pres-

sure is stopped. During the foregoing operation,
when the sleeve 22 was adjusted, assuming that

10

15

40

the sleeve 20 was in its zero position, the sleeve

22 was rotated in a direction opposite to that in-
dicated by the arrow in Fig., 1, thereby moving
‘the sleeve 20 forwardly upon the spring beam 19
and thereby spacing apart the contact elements
28 and 29, the extent of such spacing being de-
pendent upon the pressure to be indicated as de-
termined by adjustment of the sleeve 22.
pressure to be indicated is decreased by rotating
the sleeve 22 in the direction of the arrow of Fig.
1, and vice versa when an increased pressure is to
be indicated. The beam length remains constant
at all times. )
beam is required as the pressure is increased, and
as the pressure is increased the members 5 and
Il are displaced to greater extents through the
greater flexing of the beam. As the members {5
and Il are displaced, the contact elements 28 and
29 are moved toward each other and they are fi-
nally engaged when the correct flexing and the
correct displacement for the pressure set occurs.
‘When the contact is made, the circuit is com-
pleted and the lamp 35 flashes, indicating that
‘the predetermined pressure has been applied.
I believe that the construction and operation
- of my invention will be fully understood from the
foregoing description. I also believe that those
skilled in the art will readily appreciate, from the
foregoing description, that my invention is fully
capable of providing the advantages and accom-
plishing the obJects hereinabove first stated.
T claim:

1. A torque indicating wrench comprising g
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‘Therefore, a greater flexing of the
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pair of relatively movable members, one of which
Is a work-engaging member and the other a han-
dle member, a resilient beam between said mem-
bers and having one end fastened to and movable
with said work-engaging member and its other
end normally free and adapted to assume an

abutting relation to said handle member upon
initial relative movement of said members,
means carried by said handle member and ad-
justable therealong relative to the free end of
said beam for establishing the abutting relation-
ship between said beam and handle member for
transmitting an operating force from said handle
member through the free end of said beam to
sald work-engaging member while maintaining
a constant effective flexing length for said beam,
a contact element carried by each of said mem-
bers and adapted for engagement with each
other beyond the free end of the beam when said
members are relatively moved to an extent deter-
mined by the flexing of said beam subsequent
to the free end of said beam moving into abut-
ting relation to said handle member, adjustment
of said force transmitting abutment means rela-
tive to the free end of said beam being adapted
to vary the extent said contact elements must
move to engage each other and, in turn, the
pressure indicated,

2. A torque indicating wrench which comprises
a palr of relatively displaceable miembers, work-
engaging means associated with one of said mem-
bers, a contact member and a resilient torque
transmitting member each having one end free
and the other end fixedly connected to one of
said displaceable members, said contact and
torque transmitting members being relatively
movable, an adjustable abutment adjacent the

free end of said torque transmittine member and

the other of said displaceable members, the abut-
table surface of said abutment being so shaped
that said torque transmitting member abuts it

‘upon relative movement of said pair of members

at greater or lesser distances, dependent upon
the direction of adjustment, while maintaining
the effective length of said torque transmitting
member constant, and a contact element on the
other of said displaceable members adapted to
engage the free end of said contact member be-
yond the free end of said torque transmitting
membper upon sequential relative displacement
of sald pair of members and relative movement
of said contact member and torque transmitting
member to extents determined by admstment of
said abutment.

3. A torque indicating wrench comprising a
pair of members pivotally connected together,
one being adapted for connection with the work
and the other being adapted to have pressure ap-
plied thereto, a contact element carried by each
of said members and adapted to be engaged with
each other, a resilient beam secured at one end
to said work-engaging member with its other
end free, an abutment carried by said pressure
member a,t a point between the pivotal connec- .
tion of said members and the point of engage-
ment of said contact elements and adjustable
along said beam and adapted to be abutted by
the free end of said beam upon relative move-
ment of said members, the beam-abutting sur-
face of said abutment being tapered so that,
with said beam abutting said abutment, said

‘beam must flex to greater or lesser extent to en-

able said beam and said pressure member to
move as & unit to greater or lesser extent to
cause the engagement of said contact elements.
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4. A torque indicating wrench comprising a
pair of members pivotally connected together for
relative movement, one being adapted for con-
nection with the work and the other being
adapted to have pressure applied thereto, a con-
tact element carried by each of said members
and fixed against axial movement relative there-
to and adapted to be engaged with each other
upon relative movement of sald members, a re-
silient beam fixedly carried at one end by said
work-engaging member with its other end free,
an adjustable abutment carried by the pressure
application member for axial adjustment rela-
tive thereto and adapted to be abutted by and
adjustable relative to the free end of sald beam
at a point between the pivotal connection of said
members and the point of engagement of sald
contact elements when the wrench 1Is engaged
with the work and pressure is applied thereto,
the beam-engaging surface of said abutment be-
ing tapered in the direction of the axis of said
beam whereby adjustment. of said abutment rel-
ative to the end of said beam operatively posi-
tions the pressure application member closer 10
or farther from the free end of the beam, in turn
varying the relative movement of said work-en-
gaging and pressure application mempbpers upon
initial application of pressure to the work, 1n
turn varyving the distance said beam and pres-
sure members must move as a unit to cause en-
gagement of said contact elements, and in turn
varying the pressure to be indicated.

5. A torque indicating wrench comprising a
pair of members connected together for relative
movement, one being adapted for connection
with the work and the other being adapted to
have pressure applied thereto, a contact element
fixedly carried by eaeh of said members and
adapted to be engaged with each other, a resili-
ent beam fixedly carried at one end by said work-
engaging member with its other end iree, an
abutment adjustably carried by the pressure ap-
plication member and adapted to be aputted by
the free end of said heam upon relative move-
ment of said members, which occurs when the
wrench is engaged with the work and pressure
is applied thereto, the beam-engaging surface oi
said abutment being tapered in the direction of
the axis of said beam whereby adijustment of
<aid abutment relative to the end of said beam
operatively positions the pressure application
member closer to or farther from the free end
of the beam, in turn varying the relative move-
ment of said work-engaging and pressure appli-

cation members upon initial application of pres- .

sure to the work, in turn varying the distance
said beam and pressure members must. mave as
s unit to cause engagement of said contact ele-
ments, and in turn varying the pressure to be
indicated, means carried by said pressure appli-
cation member independently of said abutment
for adiusting said szbutment, and means for in-
dicating the extent of adjustment of said ad-
justable means and, in turn, the pressure to be
indieated.

8. A torgque indicating wrench comprising a
pair of members connected together for relative
movement, one bheing adapted for connection
with the work and the other being adapted to
have pressure applied thereto, a contact element
carried by each of said members and adapted to
be engaged with each other, a resilient beam
fixedly carried at one end by satd work-engaging
member with its other end free and located be-
tween the point of connection of said membpers
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and the point of engagement of said contact ele-
ments, an adjustable abutment carried by the
pressure application member and adapted to be
abutted by the free end of said beam upon rela-
tive movement of said members, which occurs
when the wrench is engaged with the work and
pressure is applied thereto, the beam-engaging
surface of said abutment being tapered in the di-
rection of the axis cf said beam whereby adjust-
ment of said abutment relative to the end of said
beam operatively positions the pressure applica-
tion member closer to or farther from the free
end of the beam, in turn varying the relative
movement of said work-engaging and pressure
application members upon initial application of
pressure to the work, in turn varying the distance
said beam and pressure members must move as
a unit to cause engagement of said econtact ele-
ments, and in turn varying the pressure to be in-
dicated, means for adjusting said abutment axi-
ally of said beam, and means for yleldably re-
taining said adjusting means in adjusted posi-
tion, said retaining means providing audible in-
dication of the adjustment made.

7. A torque indicating wrench comprising a
work-engaging member, a manually movable
member movable relative to sald work-engaging
member, a pair of contact elements carried by
the respective members and adapted to engage
each other, a resilient tubular beam carried by
said work-engaging member, and a sleeve Car-
ried by said manually movable member and hav-
ing a conical interior surface engageable with
the free end of said beam, said sleeve being ad-
justable longitudinally of the beam to vary the
extent of flexing of said beam and consequently
the load necessary to effect such flexing at the
time of engagement of said contact elements,
one of said elements comprising a bar extending
through said beam and being engageable with
the other element beyond the end of the beam.

8. A torque indicating wrench comprising a
work-engaging member, a manually movable
member movable relative to said work-engaging
member, a pair of contact elements carried by
the respective members and adapted to engage
each other, a resilient tubular beam carried by
said work-engaging member, and means carried
by said manually movabile member and engage-
ahle with the free end of said beam, said means
being adjustable to vary the extent of flexing of
said beam and consequently the load necessary
to effect such flexing at the time of engagement
of said contact elements, one of said elements
comprising a bar extending through said neam
and being engageable with the other eiement
beyvond the end of the heam.

9. A torque indicating wrench comprising a
work-engaging member, a tubular manually mov-
able member enclosing a portion of said work-
engaging member and pivotally connected there-
to, a pair of contact elements carrled by the re-
spective members and adapted to engage each
other upon relative pivotal movement of said
members, a resilient tubular beam rigidly con-
nected at one end to said wark-engaging mem-
ber and extending generally centrally within the
manually movable member, and a sleeve mounted
within said manually movable member and hav-
ing a conical interior surface engageable with the
free end of said beam upon relative pivotal move-
ment of said members, said sleeve being adjusta-
ble longitudinally of the beam to vary the extent
of flexing of the beam and consequently the load
necessary to effect sueh flexing at the time of
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engagement of said contact elements; one of said
contact elements extending radially within said
manually operable member and the other com-
prising a bar rigidly secured at one end to said
waork-engaging member and extending through
said beam with its free end adjacent said one
element. |

10. A torque indicating wrench comprising a
work-engaging member, a manually movable
member movable relative to said work-engaging
member, a pair of contacts carried by the respec-
tive members and adapted to engage each nther
upon relative movement of said members, a re-
silient tubular beam carried by sald work-engag-
ing member, and a pair of abutment surfaces, one
being provided on the free end of said beam and
the other provided on an element carried by said
manuaily movable member for adjustment lon-
gitudinally of the beam, one of said surfaces
being conical whereby said adjustment varies the
- spacing of said contacts at the time said surfaces
first engage, one of said contacts comprising a
bar extending through said beam and being en-
gageable with the other contact beyond the end
of the beam. |
| 11. A torque indicating wrench comprising a
- work-engaging member, a tubular manually mov-
able member enclosing a portion of said work-
engaging member and pivotally connected there-
to, a pair of contacts, one carried by said work-
engaging member and the other rigidly secured
to and extending inwardly from the tubular mem-
ber, a resilient tubular beam rigidly connected at
one end to said work-engaging member and ex-
tending generally centrally within said tubular
member, and a pair of abutment surfaces one
being provided on the free end of said beam and
the other being provided on a sleeve slidably car-
ried by and within said tubular member for ad-
justment longitudinally of the beam, one of said
surfaces being conical whereby sald adjustment
varies the spacing of said contacts at the time
said surfaces first engage, one of said contacts
comprising a bar extending through said beam
and being engageable with the other contact be-
vond the end of the beam.

12. A tordue indicating wrench comprising a
work-engaging member, a tubular manually mov-
able member enclosing a portion of said work-
engaging member and pivotally connected there-
to, a pair of contact elements carried by the re-
spective members and adapted to engage each
other upon relative pivotal movement of ssid
members, a resilient tubular beam rigidly con-
nected at one end to said work-engaging meme-

ber and extending generally centrally within the

tubular member, a sleeve slidably carried.by and
within said tubular member and having a con-
ical interior surface engageable with the free end
of said beam upon relative pivotal movement of
said members, and a second sleeve rotatably

it
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other upon relative pivotal movement of said
members, a resilient tubular beam rigidly con-
nected at one end to said work-engaging member
and extending generally centrally within the tu-
hular imember, a sleeve slidably carried by and
within said tubular member and having a conical
inierior surface engageable with the free end of
said beam upon relative pivotal movement of said
members, a second sleeve rotatably mounted on
the exterior of said tubular member, and means
extending through said tubular member for con-
necting said sleeves to effect longitudinal adjust-
ment of the first mentioned sleeve upon rotation
of the second mentioned sleeve, the adjustment
of said iirst mentioned sleeve varying the spacing
of said elements at the {ime said first mentioned
sleeve and said beam first engage, one of said
elements comprising a bar extending through said
beam and being engageable with the other ele-
ment beyond the end of the beam.

14. A torque indicating wrench comprising a
work-engaging member, a tubular manually mov-
able member enclosing a portion of said work-
engaging memiper and pivotally connected there-
to, a pair of contact elements carried by the re-
spective members and adapted to engage each
other upon relative pivotal movement of said
members, a resilient tubular beam rigidly con-
nected at one end to said work-engaging member
and extending generally centrally within the tu-
bular member, a sleeve slidably carried by and
mounted within said tubular member and having
a peripheral annular groove, a second sleeve ro-
tatably mounted on the exterior of sa'd tubular
memier and having a helical internal groove, said
tubular member having a longitudinal groove
opening into said peripheral groove and said heli-
cal groove, and a ball positioned in all of said
grooves whereby rotation of said second sleeve
effects longitudinal sliding movement of said first
sleeve, said first mentioned sleeve having a coni-
cal interior surface engageable with the free end
of said beam upon relative pivotal movement of

- sald members, the longitudinal adjustment of said

)

mounted on the exterior of said tubular member

for adijusting the first mentioned sleeve longitu-
dinaliy of the beam to vary the spacing of said
elements at the time said sleeve and said beam
first engage, one of said elements comprising a
har extending through said beam and being en-
gageable with the other element beyond the end
of the beam.

13. A torque indicating wrench comprising a
work-engaging member, a tubular manually mov-
able member enclosing a portion of said work-
engaging member and pivotally connected there-
t0, a pair of contact elements carried hy the re-

spective members and adapted to engage each

70

first mentioned sleeve adapted to vary the spac-
ing of said elements at the time said first men-
tioned sleeve first engages said beam, one of said
elements comprising a bar extending through said
beam and being engageable with the other ele-
ment beyond the end of the beam.

15. A torque indicating wrench comprising a
work-engaging member, a tubular manually mov-
able member pivotally connected to said work-
engaging member, a pair of contact elements
carried by the respective members and adapted
to engage each other upon relative pivotal move-
ment of said members, a resilient tubular beam
rigidly connected at one end to said work-engag-
ing member and extending generally centrally
within the tubular member, a first sleeve mounted
within and slidably carried by said tubular mem-
ber and having a conical interior surface engage-
able with the free end of said beam upon relative
pivotal movement of said members, a second
sleeve rotatably mounted on the exterior of said
fubular member for adjusting said first men-
tioned sleeve longitudinally of the beam to vary
the spacing of said elements at the time said first
sleeve and said beam first engage, said second
sleeve having a plurality of depressions in one
of its end surfaces, and a collar fixed on said
tubular member in face-to-face relation with
sald end surface and having a spring-pressed lon-

- gitudinally movable pin engageable in said de-
75 pressions to prevent accidental rotation of said
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second sleeve and to provide an audible click upon
intentional rotation thereof, one of said elements
comprising a bar extending through said beam
and. being engageable with the other element
beyond the end of the beam.

16. A torgue indicating wrench which com-
prises a pair of relatively displaceable membpers,
work-engaging means associated with one of said
members, a resilient beam having one end car-
ried by one of said members with its other end
free, a pair of abutment surfaces one being pro-
vided on the free end of said beam and the other
being' provided on a part adjustably carried by
the: other of said members, and a pair of contact
elements carried by the respective members, the
contact. clement carried by said one member ex-
tending and engageable with the other contact
element beyond ithe free end of the beam, one
of said abutment surfaces being tapered wherebhy
adjustment of the adjustable part varies the
spacing of said contact elements at the time said
abutment surfaces first engage.

1'7. A torque indicating wrench which comprises
a pair of relatively displaceable members, work-
engaging means associated with one of said mem-
bers, @ resilient beam carried by one of said
members and having a free end, a pair of abut-
ment surfaces one being preovided on the free
end: of said beam angd the other being provided
on a part carried by and adiustable longitudinally
of the other of said members, and a pair of con-
tact elements one carried by said cne member
and. engagaable with the other contact element
beyond the free end of said beam, the other
contact element heing secured to said other mem-
ber against movement axially thereof, one of said
abutment surfaces being tapered whereby adjust-
ment of the adjustable part varies the spacing
of said contach elements at the time said abut-
ment surfaces first engage.

18. A torque indicating wrench which com-
prises a pair of relatvively displaceable membpers,
work-engaging meahns associated with one of ssid
members, & resilient beam carried by one of said
members and having a free end, a palr of abut-~
ment surfaces one being provided on the free end
of said beam and the other being provided on a
part adiustably carried by the other of said mem-
bers, an adjusting member for adjusting the ad-
justable part and cagrried by said other member
independently of said adjustable part, and a pair
of coniact elements carried by the respective
members and engageable with each other beyond
the fres end of the beam, one of sald abutment
surfaces being tarered whereby adjustment of
the adiustable part varies the spacing of said
contact elements a1 the time said abutment sur-
faces first engage.

19. A torque indicating wrench comprising a
pair of relatively movable members, one of which
is-adapted to ke engaged with the work and the
other of which is adapted {0 have pressure ap-
plied directly thereto, a resilient beam beftween
said members, means for fixedly connecting said
beam to one of said members with its other end
normally free with respect to the other of said
members, adjustalkle means for effecting an abut-
tine relation beiween the free end of said beam
and said other member upon initial relative
movement of said members angd for transmitting
force from said beam to the other of said mem-
bers upon relative movement of said members
subsequent . to the establishment of said abutting
relation, said adjustable means including a first
adjustable member adjustably carried by said

] |

10

o
-
e

41}

3N
.y

ni

64}

65

70

75

16

other member, a contact element carried by each
of said members adapted to engage each other
when said members are moved relatively a pre-
determined extent after said abuiting relation 1s
established and means, including a second ad-
justable member movably carried by said cther
member independently of said first adiustable
member for adiusting said first adjustable means
for varying the distance said members move rela-
tively after the establishment of said abutting re-
lation to engage said contact elements with each
other.

20. A terque indicating wrench which com-
prises a pair of relatively movable members, one
a. handle member and the other a work-engaging
member, g resilient beam carried by one of sald
members with one of its ends free and adanted
to. abut the other of said members for the appli-
cation of pressure therethrough upon an initial
predetermined reiative movement of sald mem-
bers, a contact element carried by each of said
members adapted to engage each other beyond
the free end of said beam upon a further prede-
termined relative movement of said members
after said initial predetermined relative move-
ment, and means carried by one of said members
and adjustable axially of said beam and inde-
pendently of said contact elements for varying
said initial predetermined relative movement of
said members and, in turn, said further prede-
termined relative movement to vary the pressure
indicated.

21. A torque indicating wrench including o tu-
bular handle member having a tubular body por-
tion, @ tubular flexure member within said body
portion pivotally connected thereto and having
an extericr end aodapted to be ccnnected 1o a
work head, an internally tapered sleeve gneom-
passing the interior end of said flexurs maember
and supported within said body pcrfion for ax-
ially adjustahle positioning relative to ssid in-
terior end whereby the spacing between said in-
terior end and said internal taper is varied with-
in predetermined Iimits, said sleeve being con-
nected to and movable with said handle mem-
ber and providing an initial movement of said
handle member without transmission of toroue
to said flexure member until said tapered mem-
ber engages the interior end of sald flexure mem-
ber, subsegquent movement of said handle mem-
ber being operative to transmit torque load
through said flexure member to said work head,
signal means inciuding relatively movable nor-
mally spaced elements, contact therebetween he-
ing operative to energize said signal means, one
such element being movable with the handle mem-
ber, saild initial movement of said handle mem-
ber being operative to decrease the normal spacing
between said elements, and said subsequent
movement being operative to close contact he-
tween said elements upon application of a prede-
termined applied torque tc the handle member.

22. A torque indicating wrench comprising, a
handle member having a relatively movsble work
head attached thereto, a flexure member of tu-
bular form attached to said work head, spaced
abutment means on said handle member engage-
able with said flexure member to transmit torgue
from the handle member to the work head, and
signal actuating means including an electrical cir.-
cuit. closing element secured to said work head
and extending axially through the tubular flex-
ure member.

HENRY ROBERT BILLETER.

(References on following page)




2,486,103

17 | 18

REFERENCES CITED L__“Number Name Date

The following references are of record in the  2:290,941  Zimmerman _.______ July 29, 194_{13
file of this patent: 2,300,652 Cooney - ___ Nov. 3, 194

2,303,411 Van Horn __________ Dec. 1, 1942
UNITED STATES PATENTS § 2.343,380 TLarsonetal _.______ Mar. 7, 1944
. 2,367,224 Liarson et al. . _____ Jan, 16, 1945

Numbei Name Date S _ ’
1,512,192 Benko _____ . ___ Oct. 21, 1924 2,371,901 Livermont __ . ____ Mar. 20, 1945

2,174 356 Zimmerman __._____ Sept. 26, 1939




	Drawings
	Front Page
	Specification
	Claims

