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8 Claims. 

The invention described herein may be manu 
factured and used by or for Government for gov 
ernmental purposes, without the payment to me 
of any royalty thereon. 
This invention relates to improvements in 

torque indicating wrenches and particularly that 
class of Wrenches wherein an indicating or signal 
means is incorporated responsive to flexure of an 
element of the wrench under torque load and 
effective to indicate the application of a predeter 
mined torque to a wrench work head. 
Torque indicating Wrenchesare per se old in 

the art and in one form of construction of which 
I am aware, the point at which the indicating 
mechanism becomes operative to indicate the 
applied torque is adjusted by varying the effec 
tive length of a flexure or beam member which 
transmits the torque from a handle to a work 
head. This form of construction is satisfactory 
Where the torque range is Small but requires 
an excessive length of Wrench where the torque 
range is large, Such as is encountered in the air 
craft fisld. A further disadvantage in prior con 
structions is lack of means for altering the type 
of Work head without requiring recalibration of 
the Wrench and the indications, given by the opti 
cal type of indicating means of prior wrench con 
structions are difficult to detect in strong light 
ing conditions. 
In accordance with the present invention the 

point of indication of the applied torque may be 
predetermined within a large torque range. with 
little or no increase of wrench length primarily 
by adjusting the relative spacing of electrical 
contacts in the indicator mechanism rather than 
by changing the length of the flexure or beam 
member. 
In accordance With the present invention Vari 

ous types of Wrench work heads may be applied 
to the wrench to adapt it to various working re 
quirements and by maintaining the axis of torque 
applied to the work head constant, the Wrench 
calibration remains unchanged. The present in 
wention also provides means for shading the signal 
illuminating means from the effects of Strong 
external light so that the torque indications are 
visible aven in strong: daylight. 
Another feature of the present invention com 

prises the providing of a wrench structure having 
a substantially smooth cylindrical exterior free 
of protruding parts to facilitate handling and 
eliminate catching or Snagging of the Wrench 
on surrounding parts of the mechanism being 
Worked On. . 
Other structural features comprise providing 
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a completely closed wrench for housing the work. 
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ing parts thereof arid protecting them from mele : 
chanical injury and deterioration due to dirt and: 
moisture, and the provision of a compact, rugged. 
mechanism capable of withstanding severe shock 
and hard usage without impairing the torque, 
indicating accuracy of the device. 
A further feature of my invention comprises 

a battery holding tube wherein the dry cells 
which form the energy source are inserted, where.-: 
by the tube is intermediate the dry cells and 
the internal walls of the wrench for the purpose: 
of protection against swelling of the battery or 
corrosion caused by rupture of the casing of one.' 
or more of the dry cells with use. 
With the above features and objects of the: 

invention in mind, other features will become. 
apparent from the detailed description takenin 
conjunction with the appended drawings in 
Wich 

Figure 1 is a longitudinal cross Section of one 
form of my invention; 

Figure 1a is a detail showing a work head in 
place on the wrench illustrated in Figure 1; 

Figure 1b is an enlarged detail of one element 
of the form shown in Figure 1. 

Figure 2 is an exterior view of the form shown 
in Figure 1; and 

Figure 3 is a longitudinal cross section of 
another form of my invention. 

Referring to Figures 1 and 2, a wrench handle 
member is shown having a hollow cylindrical 
Wrench body secured to a hollow cylindrical 
handle 2 as by threading 3. Within body is a 
generally tubular flexure element 4 having an 
end protruding therefrom adapted for attach 
ment to a work head 5 (Figure 1a). Flexure ele : 
ment 4 is pivotally secured at 6 to body where 
by relative angular movement is provided between 
the free end 40, offlexure element 4 and a sleeve 
like taper member 8 slidably disposed within body 
and adapted to transmit torque streSS from 

handle 2 to flexure element 4. The tapered Sur 
face 9 of taper member 8 is concentrically spaced 
from the free end 4a of flexure element 4, the 
concentric spacing being variable by reciprocat 
ing taper member 8 relative to said free end 4a. 
Reciprocal movement of taper member 8 is obt 
tained by means of a sleeve O (Figure 1b) rotats 
ably mounted on body and provided with an 
internal spiral groove coacting with Spherical 
bearings f2 which are maintained in diametric 
ally opposed relationship by longitudinal slots 3 
cut through the Walls of body. , the spherical: 
bearings 2 being retained in a peripheral groove" 
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4 provided externally on the taper member 8. 
The rotatable sleeve 0 is restrained against axial 
movement on body by a shoulder S thereon 
and by a sleeve 7 secured in any suitable manner 
on body f, Such as by a shrink fit. The rotatable 
sleeve is externally knurled as indicated at 8 
and is provided with a scale 9 calibrated in 
torque units and adapted to cooperate with a fixed 
index mark 9a provided on body to indicate 
the torque setting of the wrench. Rotation of 
the sleeve 0 will, by virtue of the spiral groove 
lf, exert a longitudinal thrust on the spherical 
bearings 2 in a direction depending upon the 
direction of rotation of the sleeve 0, the longi 
tudinal thrust on spherical bearings 2 being 
transmitted to taper member 8 by reason of the 
retention of the spherical bearings 2 in the 
peripheral groove 4 on taper member 8. Ac 
cordingly, the concentric spacing between the 
tapered Surface 9 and the free end 4a of fiexure 
element 4 may be predetermined by the operator 
by rotary adjustment of the sleeve 0 to effect, 
reciprocal motion of the taper member 8 relative 
to said free end 4a. It will now be apparent that 
owing to the pivotal relationship provided at 6 
between body and fiexure element 4, a move 
ment of handle 2 in a torque applying direction 
will not transmit any torque force to the work 
head until taper member 8 has moved angularly 
with body member relative to the free end 4d. 
of flexure element 4 to the point where the 
tapered Surface 9 abuts free end 4d. The extent 
of this no-load or lost motion movement of handle 
2 depends on the amount of initial concentric 
spacing provided between the tapered surface 9 
and the free end 4a, by the adjusted position of 
taper member 8 relative thereto, the purpose of 
the lost motion movement being to provide a 
predetermined spacing between electrical contact 
elements as will presently appear. 

Integrally supported at 20 within flexure elle 
ment A and concentrically spaced from the inner 
walls thereof is a contact rod 2 having a contact 
element comprising a free end 2 a. adapted to 
electrically contact either of a pair of contact 
screws 23, depending on the direction of torque 
novement of handle 2. Screws 23 are adjustably 
secured in a member 24 movable in a torque apply 
ing direction with the handle 2. Relative angu 
lar movement of the electrical contacts is ob 
viously effected during the no-load movement of 
handle 2 whereby an initial spacing between the 
contacts predetermined by the extent of said 
no-load movement is realized. The torque stress 
transmitted from handle 2 to flexure element 4 
through abutment of the free end 4a, thereof with 
tapered surface 9 subsequent to no-load move 
ment serves to flex the tubular portion of flexure 
element 4 and simultaneously decrease the initial 
spacing between the contact elements to the point 
where electrical contact is obtained, it being noted 
that said contact rod 2 remains substantially 
straight and unaffected by the flexure of flexure 
element 4. The function of the contact rod 2 
is to provide for coaction of the contact elements 
at a point substantially removed from pivot 6 
whereby the arc of relative movement of the con 
tacting elements is enlarged for Structural con 
venience. 
Member 24 is electrically insulated from ground 

by means of insulating washers 26 and 2 and 
insulating collar 28. Suitable ports are provided 
in insulating collar 28 in alignment with ports 29 
in body member whereby access to contact 
Screws 23 may be had for adjustment thereof. 
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4 
Member 24 abuts the center terminal of a signal 
lamp 3 Supported Within and in electrical con 
tact peripherally with a collar 33, Slidably re 
tained and insulated from ground in a trans 
lucent, colored plastic sleeve 34 disposed within 
the handle 2. A spacer tube 35 is slidably dis 
posed within the translucent sleeve 33 and abuts 
collar 33 whereby biasing action of a Spring 36 
is transmitted through a series of cells 3 to the 
Outer end of Spacer tube 35 for the purpose of 
maintaining electrical contact between extremity 
24a of Inember 24 and the center terminal of sig. 
nal lamp 30. An end cap 39 is provided for 
retaining the Spring 36 in compression against 
the negative casing electrode of the outermost 
cell thereby establishing a series connection of 
the cells 37 to form a battery disposed within 
a battery holding sleeve 40 which is provided for 
protection of the inner surface of handle 2 in the 
event of one or more of the cells SWelling or 
bursting its casing and loosing a corrosive elec 
trolyte. Although three cells are shown, it will 
be appreciated that the device is not limited to 
ay Specific number. The peripheral casing ter 
ininal of signal lamp 30 is electrically connected 
through spaced tube 35 to the positive center 
terminal of the battery, the negative terminal 
thereof being grounded through Spring 36. The 
center terminal of signal lamp 30 in electrical 
contact with the extremity 24a of member 2 is 
insulated from ground. Accordingly, any move 
ment of handle 2 in a torque applying direction 
Sufficient to bring either of the contact screws 23 
into contact with the free end 2a of contact 
rod 2 will complete a circuit through grOld fron 
the negative casing terminal of the battery to 
the center terminal of the signal lamp 30 whereby 
the Signal lamp will be lit, the illumination there 
of being visible exteriorly of handle 2 via ports 4 
and 42 in Spacer tube 35 and handle 2, respec 
tively, the intermediate translucent, colored 
plastic sleeve 34 imparting its characteristic color 
to the light rays to enhance noticeability. 

In operation, the sleeve a is manually rotated 
to bring a desired torque indicium of scale 9 
opposite the fixed index mark 9a on body mem 
ber . The rotation of sleeve to serves to fix the 
position of taper member 8 in relation to the free 
end Act of flexure member 4 Whereby the con 
centric Spacing between free end a and the 
tapered surface 9 of taper member 8 is deter 
mined. Since flexure member 4 is pivotally re 
lated to handle member 2, a definite degree of 
lost motion is provided between free end 4a and 
the tapered surface 9, as heretofore described. 
When handle 2 is operated to apply working 
torque, the initial movement thereof takes up the 
lost motion, and one or the other of contact 
ScreWS 23, depending upon the direction of torque 
rotation of handle member 2, is brought propor 
tionally closer to the free end 2 a of contact 
rod 2. This initial motion transmits no torque 
stress to flexure member 4 until the lost motion 
has been entirely taken up, i. e., at the end of 
the no-load movement when some portion of the 
tapered Surface 9 will abut free end 4a. Con 
tinued motion of handle member 2 will cause 
a deflection of the tubular portion of flexure 
member 4, Said deflection increasing proportion 
ally with the torque stress applied to handle mem 
ber 2 until a contact Screw 23 approaching the free 
end 2 a. of contact rod 2 closes contact there 
With. At that instant a circuit through the 
battery and signal lamp 30 is completed, thereby 
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8 in handle 6). Accordingly, the negative casing 
electrode of the dry cell 73 will be grounded 
whereby a circuit will be completed through the 
signal lamp 6, the illumination thereof being 
visible to the operator through the colored, trans 
lucent plastic cap 9 and the ports 3i). In the 
Specific illustration of Figure 3, the hande imelin 
ber S is shown as screwed to the inward limit 
of its motion relative to the body member 6, the 
tapered end 38 of the flexure member 6, then 
protruding as far into sleeve T as it is possible 
for it to go whereby a Small degree of lost no 
tion is provided in relative angular movement 
therebetween. The lock nut 65 is shown tight 
ened against the outer end of the body member 5 
6 to secure the handle member 66 in position. 
In this specific illustration, the wrench is set for 
the uppermost limit of the torque range inas 
much as movement of the hande 8 in torque 
applying direction will involve the least possible a 
no-load movement prior to transmission of 
torque stress to the fiexture member 6, whereby 
the Spaciling bet veen the centra portion thereof 
and the internal Surface of the bore 8 within 
the body member 6 Á will be relatively arge at the 
end of the no-load iroVenent, this necessitating 
a relatively large flexure of the le:ure menber 
6 to produce a contact, corresponding to a large 
torque stress. 

Calibration in torque units of a wrench of the 
type shown in Figure 3 has been provided in prac 
tice by means of a Siple longitudinal Scale on the 
exterior of handle St whereby distances relative 
to the edge 82 of locknut 55 are readable in 
torque units for convenience in setting the 
wrench to operate the signal lanp when a de 
sired degree of torque is reached. Inasmuch as 
the charge in bending resistance of the flexure 
member 6 at various settings along the tapered 
end 63 introduces factors which complicate cali 
brating this type of wrench by a purely mathe 
matical process, it has been found feasible to 
provide a scale calibrated einpirically rather than 
by calculation. 

It will be understood that my invention is not 
limited to the specific structure herein disclosed, 
but is capable of rnodification without departing 
from the spirit thereof and I seek protection 
of United States Letters Patent for the novel 
features and structure set forth in the appended 
claims. 
I claim: 
1. A signal type torque indicating Wrench in 

cluding a tubular handle member, a beam mem 
ber pivotally supported by said handle member 
and having a projecting portion adapted to be 
connected to a Work head, said beam neinber 
serving to transmit torque from the handle to the 
Work head, said beam member extending into said 
handle member and having a tapered end por 
tion, a sleeve concentically ?nouted within said 
handle member and surrounding the 52 pered por 
tion of the bearn With a Spacing therefrom de 
pendent upon the axial position of said sleeve with 
respect to the tapered portion of the beam, means 
for axially adjusting said sleeve with respect to 
said beam to adjustably vary an initial no-load 
movement of the handle with respect to the beam 
ine?22ber, a Signal circuit elec{rical contact posi 
tioned within the handle, said beam member 
forning a second electrical contact, axial adjust 
ment of said sieeve member varying the point of 
contact to thereby vary the amount of torque load 
applied to said beam member to cause engagement 
of Said contacts, 
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8 
2. In a signal type torque indicating wrench 

mechanism, a handle member having a relatively 
movable work head mounted thereon, a beam-like 
flexure member secured at one end to said work 
head, said handle member being operative to 
transsmit torque stress to said flexure member, a 
hollow tapered member carried by said handle 
member and adjustable longitudinally relative to 
Said flexure member, said tapered member having 
Spaced internal taper surfaces with the free end 
portion of Said flexure member being adjacent to 
and between said taper surfaces, transmission of 
torque stress from said handle member to said 
flexure member being through said tapered mem 
ber whereby adjustment of said tapered member 
is operative to determine the point of torque 
transmission therethrough and the extent of no 
load movement of said work head relative to said 
handle member, and indicating means operative 
to give a signal upon a predetermined amount of 
bending of said flexure member after completion 
of Said no-load movement. 

3. In a signal type torque indicating wrench, a 
handle, a work head pivotally connected to said 
handle for relative angular movement with re 
Spect thereto, a yielding beam member secured to 
the Work head for yieldingly transmitting torque 
froin the handle to the work head, an abutment 
member associated with the handle and having a 
portion adapted to engage a portion of the beam 
member to transmit torque load to the beam 
member, one of said portions being inclined so 
that adjustment thereof relative to the other por 
tion in a direction longitudinally of the beam 
member varies the point of engagement between 
Saidportions and the extent of no-load movement 
of Said handle relative to said work head, and said portions being adapted to engage after a prede 
termined initial no-load movement of the handle 
to transmit torque load to the beam member, 
means for adjusting said inclined portion in a 
direction longitudinally of the beam member, 
Signal means adapted to indicate the application 
of a selected torque to said work head, means for actuating Said torque indicating signal means 
upon completion of a definite and predetermined 
movement of Said work head relative to said 
handle, and said latter movement consisting of 
Said no-load movement as determined by the ad 
justment of Said inclined portion plus a torque 
applying movement sufficient to complete said 
latter movement. 

4. A signal type torque indicating wrench 
mechanism comprising, a hollow handle member 
having a Work head mounted thereon for limited 
rotary movement relative to the handle member, 
a flexure member secured at one end to said work 
head and extending axially through a portion of 
Said hollow handle member, torque transmitting 
means carried Within said handle member for en 
8&gement with means on the other end of said 
flexure member, one of said means being of 
tapered form so that adjustment thereof rela 
tive to the other means in a direction longitudi 
nally of Said flexure member varies the point of 
engagement between said means and the extent 
of no-load movement of said handle member rela 
tive to Said Work head, signal means adapted to 
indicate the application of a selected torque to 
said work head, means for actuating said torque 
indicating Signal means upon completion of a 
definite and predetermined movement of said 
Work head relative to said handle member, and 
Said latter movement consisting of said no-load 
movement as determined by the adjustment of 
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said means of tapered form plus a torque apply 
ing movement sufficient to complete said latter 
movement. 

5. In a signal type torque indicating Wrench, a 
handle member having a Work head mounted 
thereon for limited rotary movement relative to 
the handle member, a beam-like flexure member 
secured to said Work head, torque transmitting 
means carried by said handle member and 
adapted for engagement with a portion of Said 
flexure member spaced from said Work head, Said 
means being of tapered form and being adjustable 
with respect to said portion of the flexure member 
in a direction longitudinally of the latter member 
to vary the point of engagement between said 
means and said portion of the flexure member 
and to vary the extent of no-load movement of 
said handle member relative to said work head, 
signal means adapted to indicate the application 
of a selected torque to said work head, means for 
actuating said torque indicating signal means 
upon completion of a definite and predetermined 
movement of Said Work head relative to said 
handle member, and said latter movement con 
sisting of Said no-load movement as determined 
by the adjustment of said means of tapered form 
plus a torque applying movement sufficient to 
complete said latter movement. 

6. In a signal type torque indicating wrench, a 
handle, a work head pivotally connected to said 
handle for relative angular movement with re 
Spect thereto, a yielding beam member secured to 
the Work head for yieldingly transmitting torque 
from the handle to the work head, abutment 
means aSSociated with the handle and having a 
portion inclined with respect to the length of the 
beam member, said inclined portion being adapted 
to engage the beam member after a predetermined 
initial no-load movement of the handle relative 
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to Said Work head to transmit torque load to the 40 
beam member, means for adjusting the abutment 
means in a direction parallel with the beam mem 
'ber to vary the extent of no-load movement of 
the handle, and torque indicating signal means 
responsive to a definite and predetermined ex 
tent of relative movement between said work head 
and Said handle for indicating the application of 
any selected torque to the wrench handle. 

7. In a signal type torque indicating wrench, a 
handle member for applying a torque load, a work 
head pivotally connected to said handle member 
for relative angular movement with respect there 
to, a flexure means through which said torque 
load is applied to said work head, an adjusting 
means associated with said handle member and 
Said flexure means including a tapered member 
Selectively positionable relative to said flexure 
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10 
means and adapted to transmit the torque load 
from said handle member to said flexure means 
at a selected position on the tapered member 
Whereby a no-load condition is provided for the 
initial movement of said handle member in a 
torque applying direction, the extent of said no 
load movement being determined by the selected 
position of Said tapered member relative to said 
flexure means, and torque indicating signal means 
responsive to a definite and predetermined ex 
tent of relative movement between said work 
head and said handle member for indicating the 
application of any selected torque to the handle 
member. 

8. A signal type torque indicating wrench com 
prising, a hollow handle member having a rela 
tively movable work head rotatably mounted 
thereon and having a yielding means within the 
handle member for transmission of torque from 
said handle member to said work head, means to 
provide a lost motion movement of said handle 
member relative to said yielding means in apply 
ing torque to said work head, means for adjusting 
the extent of said lost motion movement, signal 
means adapted to indicate the application of a 
predetermined torque to said work head, means 
for actuating said torque indicating signal means 
upon completion of a definite and predetermined 
movement of Said work head relative to said 
handle member, and said latter movement con 
sisting of Said lost motion movement as deter 
mined by the adjustment of the second named 
means plus a torque applying movement sufficient 
to complete said latter movement. 

MARK HATTAN. 
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