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8 C]alms

The invention described herein may.be manu-
factured and used by or for the Government for

governmental purposes, w1thout the payment to .

me of any royalty thereon.

ThlS invention - relates “to improvements in
torque 1nd1cat1ng wrenchés of the type disclosed
in. my ‘copending - appllcatlon SerialNo. 544,127,
filed July 8, 1944, wheféin a ‘signal means is in-
corporated respons1ve to flexare of ‘an €lement of
the wrench under a predetermmed apphed torque
load

Torque indicating wrenches are per se-old in the
art and in one ‘form of constructlon of which I
am aware, the pomt at which the 1nd1cat1ng mech-
anism becomes operat1ve to ‘indicate the applied
torque 1 adJusted by varymg the effective
length of a flexure or beam member whlch trans-
mits-the torqueé from a handle to a Wwork Head.
’I‘hls form of constructron is satlsfactory ‘where
the torgue range is small but’ requlres ai’ exces-
sive length of wrench ‘where ‘the torguie Tange is
large such as is encountered in the dircraft field.

Inmy copendlng applmatlon torque indicating
wrenches are disclosed”in which the- operatmg
point ‘of the torque md1cat1ng 51gnal system 'is
changed as desired by initial varidgtion of the
spacing of- electrlcal controlling contacts, rather
than’ by varying the length of the ﬂexure member
a lost motlon travel ‘of the handle relat1ve ‘to thé
ﬂexure member bemg employed to vary the spac-
ing,

In: accordance with the present invention, the

-point of indication of the apphed torque may be
predetermmed Wwithin' a- large” torquie range pri-
manly by adjustmg the relative spacing of ‘eléc~
trical contacts in the indicator techanism prier
to torque “applying “movément of thé Hardle
member; ‘the 10st motion thereof beifig eliminafted.

‘Other’ features of the'inventionh will become ap-
parent from the detailéd descnptlon Herein.” Such
features form. part-of the copendmg apphcatmn
heremabove ment1oned and, accordrngly, w1ll not
be claimed i in this apphcatlon o

It the' drawmgs o

F1gure 1is a longltudlnal €ross sectmn of the
wrench and )

Flgure 2 is an exterior view thereof,

Referrlng to the figures of the: drawmg lisa
cyhndrlcal wrench body havmg p1votally mounted
at’2 thérein 3 generally tubular flexure ‘element 3
which extends ‘outwardly " of the body 1 and is
adapted for attachment to a siiita.ble work head
4: A Handle 5is sectifed to body 1:a8 By threads 6.

A stress applylng ring T'is permanently se-

cured vvlthin the mtenor of body member { as by‘
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a. forcebit. Thefree end 3a.of flexure element 3
is  disposed: with slight. clearance or. a sliding fit
through the throat 8 of the stress applying ring
1 wherehy torque stresses applied to handle 5 are
transmitted to flexure element 3, A coutact rod
9.is rigidly supported within flexure element 3,
concentrically spaced: therein, and: extending be-
yond: the tubular. portion thereof and having a
free end 9a extending into a sleeve 10, Sleeve
19; is supported. within: body | for. reciprocal
maovement. relative. to the-free. end.-9a of con-
tact rod. 9 and.is a-composite: of. three relatively
secured. sleeves: 10a; 10b.and, 10c. Sleeve | 0a is
provided with an external peripheral groove 23;
sleeve- 1Gb is composed. of an insulating mate-
rigl; and sleeve i0¢ is provided with an internal
tapered surface 12, The free end: 8a of contact
rod 9 may be: considered as- statlonary relative to
the torque axis of the work head 4 whereby move-
ment of the handle 5in a torque applying direse-
tion causes flexure of flexure element 3 while
bringing the tapered surface. 12 into. engagement
with the free end. 9a . of- contact rod. 9 for a pur-
pose:to be- descnbed Obvmusly, the relation
holds txue although the wrench as.a whole may
be rotatmg about. the torque ax1s of-work head
4. The recrprocal movement. of, sleeve {0 is ob-
tained by rotary adJustment of a sleeve 13- sup-
ported on body 1. between shoulder. 14 thereon
and a collar 18 secuired. to. body { as by.a screw
16. A ratchet coaction. indicated generally.at 11
is prov1ded between abuttmg edges. of; sleeve (3
and - collar 15 for. the puirbose of. securing sleeve
13.at any de51red ahgular posmon A scale 18
calibrated in torque units. ‘and a knurled. surface
19 are provided on the exterior of the sleeve: i3,
An index.mark 20 on body. I coacts with the scale
i8 ‘for. convenience in settmg the wrench to sig-
nal.at a. desired applied torque Sleeve 3 is.pro-~
vided with an internal .spiral groove 21, coactlng
with spherical bedrings 22 rotatably secured’ in
the peripheral groove 23 provided externally on
sleeve 18a. Sphencal bearlngs 22 ‘dre main-
tained in a dlametncally opposed relatlonshlp by
longltudmal slots, 24 cut” through the wall" of
body {, It will’ be apprec1ated ‘that rotat1on of
sleeve i3 produces; by virtue of sp1ral groove 21,
longitudinal thrust on spherical “bearings 22, the
thrust bemar transmitted’ therethrough to sleeve
10 by means of’ penpheral groove 23 whereby said
sleeve 10" can be recrprocated"m’a direction de-~
pendmg upon the d1rect10n of rotatlon of sleeve
i3.

A spring 25 is compressively stressed-between a
recess 26 m the outer face of sleeve 100 and a cup
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27 in electrical cortact with the center terminal
of a signal lamp 28. Signal lamp 28 is thread-
edly secured within a housing 29 having ports
30 and being slidably disposed within a colored,
translucent plastic sleeve 31.. . - S
Sleeve 31. may be permanently secured within
handle 5, if desired. A cap 32 abutbs the outer ex-

tremity of the housing 29 and electrically contacts

[

. 4 T
torque within the upper and lower limits of th
torque range.

Having thus disclosed my invention, what I
claim as new and desire to protect by United
States Letters Patent is: g L

1. Tn a torque .indicating wrench, a handle
member for spplying & torque force, a flexure

“member for transmitting said torque to a work

the center electrode of a dry cell 34. The negative :

casing electrode of dry cell 34 is grounded through

a spring 35 and an end cap 36. The positive cen--
ter electrode of dry cell 34 is electrically insulated -
from ground by means of insulating sleeve i%h.

10

“head and adapted for flexure under torque load,

a pivotal relationship provided between said
members, torque predetermining means for ener-

. giging ‘& signal in response to application of a

_predstermined_torque comprising initially space-

and sleeve 31. It will be apparent from the fore- -

going that a relative angular movement between

15

the contact rod 9 and sleeve {8, whereby a con- .

tact is produced between the free end 9a and the
tapered surface 12 of sleeve 10c will complete a
circuit lighting the signal lamp 28, the current as-
sumedly starting at the positive center terminal of
battery 34, and passing, respectively, through cap
32, housing 29, signal lamp 28, cup 21, spring 25,
sleeve 10¢, contact rod 9, flexure member 3, hody
I, handle 5, end cap 36, and spring 3%, to the nega-
tive casing terminal of battery 24. Rays from
signal lamp 28 are visible to an operator through
" ports 30, sleeve 31, and ports .38 provided in
handle 5. - ST :
In operation, sleeve {0 is reciprocated by rota-
“tion of sléeve 13 to some position wherein the free
end 9a of contact rod 8 has a particular concentric
spacing relative to some adjacent portion of the
tapered surface 12 within sleeve Ifc, the specific

radial distance depending on the degree of rota-

tion of sleeve {3 as determined by indicium of the
scale 8. ' As the handle 5 has torque force ap-
plied thereto, the throat 8 of stress applying

ring T will be brought into abutment with the’

free end 3¢ of the flexure member 3 by virtue
of the pivotal relationship provided at 2 between
body { and flexure eléement 3. - The torque stress
is thus transmitted to flexure element 3 causing
. deflection thereof, contact rod 9 being relatively

“inflexible and sufficiently spaced from the sur-
rounding internal bore of flexure member -3 as
not to be affected by said deflection.

With the flexing of flexure element 3, a simul-
_taneous decreasing’ of the distance between the
free end 9a of contact rod 9 and an adiacent
portion of: the tapered surface 12 of sleeve f8c
oceurs, ultimately producing electrical contact
therebetween, whereby a circuit will be completed
through. lamp 28, the illumination thereof be-
ing visible to the operator, all as heretofore de-
seribed. . . Lo i

It will be evident from consideration of the

structure that the position shown for.sleeve (8.

in  Figure 1 corresponds to a low tordue, since
‘a relatively small deflection of flexure element 3
will oceur prior to the occurrence of an electrical
contact between the free end 8a of contact rod

9 and an adjacent portion of the surrounding
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able elements wherein a first element is substan-
tially secured against motion relative to said work
hiead when toraque is applied thereto and com-
prises a rod having a free end, a second element
comprising an internally tapered sleeve.encom-
passing sajd free end and being axially adjustable
relative thereto whereby an initial- concentric
‘spacing is provided therehetween, said internally
tapered sleeve being angularly movable. relative
to said free end in response to torque applying -
motion of said handle member, contact between
said free end and the surface of the internal taper
of said sleeve being operative to energize said sig-
nal, whereby energization-thereof is responsive
to o degree of torque force proportional to a de-
gree-of flexure of said flexure member-as pre-
determined by the initial concentric spacing pro-
vided by axial adjustment between said free end
and said internally tapered sleeve. -

2. A torque indicating wrench comprising a
handle member having a cylindrical handle por- -
tion secured to a cylindrical body portion, a gen-
erally tubular flexure member within said body
portion pivotally related thereto and having a
protruding end adapted for attachment to a work .
head, torque ‘predetermining means comprising
2 contact rod secured to said flexure member and
having a free end extending therefrom, an in-
ternally tapered sleeve within said handle mem-
per and axially adjustable relative to said free
end, said free end protruding: into the internal
taper thereof - whereby -a- concentric -variable
spaced relationship is provided, said internally
tapered sleeve being disposed for angular move-
ment with said handle portion relative to said free. -
end whereby contact between said free end and
the surface.of said internal taper occurs in re-
sponse to torque applying motion of said handle
member and is operative to energize a.signal,

. the degree of said motion being predetermined
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tapered surface {2 provided in sleeve {8c. Con-..

versely, when sleeve |0 is at the extreme right-
hand position, -as related to the view shown on
Figure 1, the concentric-spacing between free end
Sa and an adjacent portion of the tapered sur-
face- 12 will-be relatively large whereby a greater
deflection of flexure element 23 will be required
to produce -electrical contact, corresponding to
a high torque. Accordingly, the degree of flexure
of the flexure element 3 is determined by the po-
. sition” of :sleeve 10 relative to the free end Sa
for the purpose of realizing a.signal at a desired

70
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by the initial concentric spacing provided be-
tween said free end and said internal surface and
corresponding to a predetermined-torque. - .
3. In a. torqué indicating -wrench,-a handle
member for applying-a torque and a flexure mem-
ber connected, thereto for transmitting. said
torque to.-a work head, torque predetermining
means for energizing a signal in response to ap-
plication of a predetermined torque including a
pair ‘of contact elements disposed . for relative
motion to effect engagement therebetween in re-
sponse to torque-applying movement of said han-
dle member, means whereby one of said elements
is_held substantially. stationary relative to.sald -
work head . during - torque -applied movement
thereof and means whereby the other-of said ele~
ments is movable with said handle member dur-
ing torque -applying movement theéreof; one: of
said elements having a tapered contact surface, )
means for adjusting said elements relative to

each other so as-to.provide an initial spacing . -

therebetween by virtue of an approach or reces--
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sion of said tapered surface relative to the other-

element as determined by the gradation of taper
and the direction and degree of adjustment, the
arrangement being such that engagement be-
tween said elements occurs at predeterminable
points on said tapered surface, whereby the
torque transmitted through said flexure member
is manifested by energization of said signal upon
occurrence of contact between said elements.

4. In a torque indicating wrench as set forth
in claim 3, wherein one of said elements com-
brises a rod having a free end and the other of
said elements comprises a. sleeve slidably disposed
relative to said free end and having an internally
tapered bore encompassing said free end whereby
an initial concentric spacing therebetween is pro-
vided by relative axial motion between said ele-
ments.

5. In a torque indicating wrench as set forth
In claim 3, wherein said flexure member has a
relatively inflexible portion at the point of piv-
otal relationship with said body member, and said
contact rod is secured at one end thereof to said
relatively inflexible portion and is disposed inter-
nally of said flexure member in concentric spaced
relation thereto.

6. A torque indicating wrench comprising, a
handle member having a relatively movable work
head attached thereto, a flexure member of tubu-
lar form attached to said work head, spaced abut-
men{ means on said handle member engageable
with said flexure member to transmit torque from
the handle member to the work head, signal actu-
ating means including an electrical circuit clos-
ing element secured to sald work head and ex-
tending axially through the tubular flexure mem-
ber, an electrical contact element secured to and
adjustable longitudinally of said handle member
for engagement by said circuit closing element,
and the contact face of said contact element be-
ing of tapered form for adjustment of the spac-
ing between said elements in the no-load condi-
tion of said flexure member. .

7. A wrench structure as recited in claim 6,
wherein the electrical contact element secured to
and adjustable longitudinally of said handle
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member comprises a sleeve slidable in 2 recess
within said handle member and said sleeve being
adjustable by means of a rotatable sleeve sur-
rounding a portion of said handle member, to-
gether with means to convert the rotatable move-
ment of said rotatable sleeve to a sliding move-
ment of said slidable sleeve.

8. A torque indicating wrench comprising, a
handle member having a relatively movable work
head attached thereto, a flexure member attached
to said work. head, spaced abutment means on
said handle member engageable with said flexure
member to transmit torque from the handie
member to the work head, signal actuating means
including an electrical circuit closing element
secured to said work head, an electrical contact
sleeve having @ conical inner face adapted to be
contacted by said circuit closing element to close
an electrical signal circuit, said sleeve being slid-
ably mounted in a recess within said handle mem-
ber, a rotatable sleeve surrounding a portion of
said handle member, means to convert the rotat-
able movement of said rotatable sleeve to a slid-
ing movement of said slidably mounted sleeve,
and means on said rotatable sleeve and said han-
dle to gauge the relative positions of each of said
sleeves with respect to said handle member.

MARK HATTAN.
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