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o Claims.

This invention relates to turning devices and
more particularly to nut turning torque ratchet
wrenches, although certain features thereof may
be employed with equal advantage for other
purposes.

It contemplates more especially the adapta-
tion of a self-contained ratchet mechanism to a
simple, dependable, accurate and compact torque
wrench of the type described in copending pat-

ent application of Kenneth R. Larson, Serial

Number 374,361, and filed January 14 1941,
which eventua,ted into Letters Patent 2,312,104,
dated February 23, 1943.

Numerous types of ‘torque turning wrenches
have been in widespread use, but these are of
the flexible torque resisting beam type where-
in ratchet mechanisms can more easily be sup-
plied than in torsion type load measuring devices
such as illustrated in the aforesaid copending ap-
plication for Letters Patent. There has been a
long felt want for ratchet torque turning tools,
and these should be compact, dependable, and
accurate as well as light in weight and effective
in operation. This coupled with the fact that
the turning head constitutes the torsion resist-
ing element which should be as long and unaf-
fected as possible by any other influences, com-
plicates the adaptation of ratchet mechamsms
thereto.

One object of the present invention is to sim-
plify the construction and improve the opera-
tion of devices of the character mentioned.

Another object is to incorporate a compact
ratchet mechanism into a nut turning or other
type of a torque wrench head member present-
ing limited space and special operating instru-
mentalities.

Still another object is to provide an improved
ratchet member embodying a plurality of pawls
that are circumferentially spaced to provide reg-
- 1stry with an annular ratchet member compris-
ing part of a sectional turning head.

A further object is to provide a plurality of
circumferentially spaced pawls that are opera-
tively connected to an annular actuator to place
certain pawls in and out of registry therewith
for operative head turning engagement in se-
lected directions of rotation.

A still further object is to provide a plurality
of pawls in an annular head member conceniric
to the axis of rotation of a torsion resisting shank
to comprise a sectional ratchet head comprising
part of a turning member.

Still a further object is to provide a plurality
of pawls operatively connected with an axially
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pomtmned actuator for controlled directlonal en-
gagement with an annular ratchet head com-
prising part of a torsion resisting turning mem-

ber.

An additional object is to provide a plurality of
pawls in a head member for selected registry
with circumferentially spaced pawl engaging
members on a revoluble turning member for en-
gagement by one or the other of the opposite
pawls to constitute a torque ind.lca,tor actuator
element.

Other objects and advantages will appear from

~ the following description of an illustrative em-
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bodiment of the present 1nvent10n
In the drawings:
Figure 1 1s a top plan view of a wrench and dial
embodying features of the present invention.
Figure 2 is a side view of a wrench and dial:
embodying features of the present invention.
Figure 3 is a bottom plan view of a wrench
embodying features of the present invention,
Figure 4 is a fragmentary view of the indi-
cator actuator rod and tail Dpiece connected

therewith.
Figure 5 is a sectional view taken substantml-

ly along line V—YV of Figure 2.

Figure 6 is a fragmentary perspective view of
a ratchet mechanism utilized in connection with
a torsion head member of a torque wrench.

Figure 7 is a bottom view of the top cover plate
assembly of the wrench shown in Figure 1 with
the casing and handle removed to illustrate the

inner construction.
Figure 8 is a sectional view taken substan-

tially' along line VIII—VIII of Figure 1, the
handle being broken away for convenience.

Figure 9 is a fragmentary sectional view taken
substantially along line IX—IX of Figure 8.

Figure 10 is a fragmentary sectional view taken
substantially along line X—X of Figure 3.

Figure 11 is g sectional view taken substantial-
ly along line XI—XI of Figure 8 showing the
dial mechanism and actuator rod tail piece con~
nected thereto, parts thereof bemg broken away
to clarify the showing. -~

Figure 12 is a sectional view taken substan-
tially along line XII—XII of Figure 7.

The structure selected for illustration com-
prises a solid handle 10 of standard construc-
tion having an elongated chambered wrench
shank or body ! cast or otherwise shaped to
present inclined side walls 12 and (3 termmating
in a semi-circular top or head extremity M The
handle {8 with its chambered body {i is pref-
erably though not essentially cast from an aglumi-
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num alloy so as to possess the desired strength
and lightness for convenience and manipulation
in nut turning as will appear more fully herein-
after. It will be observed that the handle shank
or body 1{ consists of the inclined side walls
{213 which converge in the direction of the
handle {2 and also toward the bottom wall 19
formed integral therewith to define an elongated
chambered interior 16. It should be noted that,
in this instance, the side walls {2—I[3 not only
converge toward the handle {8 (Figures 3 and 11)
but also toward the bottom 15 (Figure 11) vo de-
fine 3 compact and well balanced casing or body
il.

The body or casing shank i({ is, in  this in-

stance, covered by a rigid steel plate 11 that is
shaped to conform with the configuration of the

peripherally flanzed open side (8 opposite the
bottom wall 15 to confront therewith and serve
as a complement therecf. The handle 13, body
{1, and cover plate T comprise a handle member
to impart turning movement to a nut or other
fastener as will' appear more fully hereinafter.
The lower or handle extremity 19 of the chamber
I6 is of the same general size and semi-circular
confisuration as the head extremity {4. The pe-
ripherally flanged cpen edge (8 of the casing |
extends around the side walls {2—{3 and their
semi-circular head and handle exiremities {14
and 19.

The ricid face or cover plate 1 is shaped to
correspond with the flanged open edge {38 in-
cluding its upper and lower semi-circular head
and handle extremities {4 and {9 to serve as an
enclosure therefor and also as & rigid turning
arm to which the measuring instrumentalities
are atiached as will appear more fully herein-
after. A plurality of threaded screw fasteners
20 project through apertures 21 in the rigid cover
plate {7 to engage correspondingly threaded
bores 22 in the peripheral casing edge 18 that
extends along the side walls {2—13 of the handle
shank or casing body 1 and semi-circular ends
{419, thereby enclosing the chamber fbo and
confining the torsion displacing, indicaling, and
measuring instrumentalities tn  be- described
hereinafter.

It will be noted that the handle shank or
casing body |1 and especially the inclined side
walls 12—1{3 are reinforced in the region of the
threaded bores 22 by increasing the thickness of
the cast peripheral flange 18 as at 22—24 so that
the comparatively rigid and load carrying cover
plate T can be effectively attached to the cas-
ing: body 11 which is greatly strengthened and
reinforced therewith. In fact, the casing {1 does
not sustain any appreciable turning lead and
primarily serves to.confine the measuring in-
strumentalities as a protection against foreign
substances and impacts. The cover plate 17 is
sufficiently rigid to avoid a flex, distortion or
consequential variation under turning load.

The semi-circular head 14 of the bedy il is
provided with a circular recess 28 correspending
substantially in curvature therewith and sized
to receive a reveluble turning member 26 of sub-
stantially corresponding size for free rotation
therein. 'The revoluble turning member 26 is
formed, in this instance, integral with a substan-
tially smaller cylindrical shank 27 that termi-
nates in a somewhat enlarged polygonal shoulder
28 (Figure 6). The polygonal shoulder 28 is
formed integral with the shank 27 in axial rela-

tion to the revoluble turning member 2€.
The polygonal shoulder 28 regisiers with a
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correspondingly sized and shaped opening 23
provided in the cover plate 17 coaxially with 2
circular aperture 30 (Figure 8) provided in the
confronting bottom wall 15 of the casing Il. As
shown, the revoluble turning member 26 is con-
fined within the head 14 of the casing {1 and is
disposed adjacent the bottom {5 for free rotation
therein except for the fixed association between
the polygonal shoulder 28 and the cover plate I1.
To this end, the polygonal shoulder 28 of the
shank 27, is flush with the cover plate IT and 1s
preferably though not essentially welded thereto
for fixed connection therewith. TFor that matter,
the somewhat enlarged shoulder 28 of the turn-
ing shank 27 and the revoluble turning member
26, may contact the inner surface of the cover
plate 1T and be welded thereto around the pe-
ripheral edge thereof either from the exierior or
interior or both surfaces of the cover plate IT
depending upon the dictates of commercial
practice. |

The revoluble turning member 26 has, In this
instance, a circular recess 3| provided axially
therein through the bottom end surface 32 there-
of. The revoluble turning member 26 cooperates
with an axially disposed work engaging member
24 telescoped in the axial recess 3| thereof for
radial confronting relation therewith for con-
nection through a ratcheting mechanism to be
nereinafter described. A polygonal wrench
socket receiving shank 35 is, in this instance,
formed intecral with the work engaging mem-
ber 34 which is journalled in a circular bearing
aperture 298 provided in the bottom wall of the
head t4. The work engaging wrench sockef re-
ceiving shank 35 projects beyond the bottom {3
of the casing shank f{ to provide accessibility to
fasteners such as nuts for turmnﬂf to a prede-
termined degree.

A spring impelled detent 37 of standard con-
struction is provided in a face of the polygonal

- shank 25 for cooperation with a correspondingly
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sized and shaped recess provided in a wrench
socket or other turning implement that is tele-
scoped thereon for retention thereon agains?
accidental detachment. Wrench sockets: or
other turning implements (not shown) would
normally be provided with a recessed shank
shaped and sized to conform with the polygonal
shank 35 of the revoluble work engaging member
34 so that the friction exerted by the spring im-
pelled detent 3T would be effective in retaining
the turning implement thereon azainst acci-
ciental removal.

t should be noted that the revoluble turning
mernb 25 is rigidly attached to the cover plate
{7 that is preferably of rigid and non-yielding
material such as steel while the body or casing
shank ! may be cast or otherwise shaped from
aluminum in that the revoluble turning mem-
ber 25 is mounted for movement relative there-
to in sustaining the turning load. The casing
i1 does not directly carry any appreciable load.
Turnine movement is imparted to-a fastener such
as 3 threaded nut through a wrench socket at-
tached to the polygonal shank 35 of the revoluble
work engaging member 34, responsive to manu-
ally anplying force or effort. to the handlﬂ {8 in
ocne direction or another. |

To enable ratcheting of the handle 10 with
the revoluble member 20 in opposed directions
hy gselective adjustment relative to the work en-
gazing member 24, the interior periphery 38 of
the circular recess 31 is provided with a series of
racially extending ratchet teeth 39 cut or other-
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wise formed for extension therefrom to present

engagement with diametrically opposed pawls.
40, in this instance two, operatively confronting

the axial work engaging member 34. As shown,
each of the pawls 40 has oppositely directed or
diverging teeth 4! and 42 with an intermediate
projection 43 of curved contour to confront the
ratchet teeth extremities 39 and to contact there-

with to serve as a fulcrum for pivoting the pawls

40. The pawl teeth 4! or 42 engage between

adjacent ratchet teeth 39 depending upon the de-

sired directional ratcheting for nut turning by
resort to a socket (not shown) carried by the
work engaging member 34. |

The remaining edge surfaces 44 extending
from the pawl teeth 41-—-42 are circular or arcu-
ate within a common- circumference to serve as
a complement of the semi-circular grooves or
recesses 45 provided opposite each other in the
cylindrical wall of the confronting cylindrical
work engaging member 34. The circular grooves
or recesses 4% communicate. in this instance,
with aligned slots 46 which extend radially from
opposite points on the periphery of the work en-
- gaging member 34 to the axis thereof.

The slots 48 are preferably of variable cross-
section with the interior walls thereof tapering
inwardly toward the center or axis of the work
engaging member 34 so as to communicate with
an axXial bore 47 provided therein. The axial
hore 47 in the work engaging member 38, is closed
on all sides except the inward end thereof to
receive a pawl actuator member 48 which merges
with a coaxial rod 48. The coaxial pawl actu-
ator extension rod projects., in this instance,
through a bore 59 provided axially in the cylin-
drical forque resisting shank 271 constituting a
part of the revoluble member 286. -

The pawl actuator rod 49 extends beyond the
cover plate 17 to receive a finger manipulating
knob 5! thereon. The finger manipulating knob
21 is in pressed fitting engagement with the
pawl actuator rod 49 and has a knurled periph-
ery 92 to afford the convenient rotary displace-
ment thereof to control the directional rotation
of the work engaging member 34 that carries a
‘nut or other fastening engaging socket on its
polygonal shank 35. |

The pawl teetih 41 and 42 are sufficiently spaced
to enable the desired roftary throw of the work
~engaging member 38 for ratcheting purposes so
that one pawl tooth 4! or 42 will engage a ratchet
tooth 39 without interference with the other in-
active pawl ftooth 42 or 41, thereby partially
rotating the pawls 40 about their curved con-
fronting edge surfaces 44 in the recesses 45 re-
sponsive thereto until the next successive ratchet
tooth 39 is engaged. To maintain the pawls
40 stationary and in adjusted positions for the
desired directional! ratcheting, a tubular sleeve
53 projects through a transverse aperture 54 pro-
vided in the pawl adjusting member 48 so-as to
be lodged in the: aligned tapered slot S46. -The
sleeve 53 iIs of sufficient length to extend within
the range of and-register with slots 58 disposed
transversely through the center of the pawls 40
intermediate the ends thereof. -

Opnosed pins: 36 are reciprocally mounted
within the sleeve 23 so that the pointed ex-
tremities 571 thereof will contact with theé bot-
tom of the pawl slots 5%5. The pin extremities
81T confact or engage the pawls 40 on either
side of their center line which is in conironting
relation with the tooth fulcrum ridge 43 there-
on, thereby holding or tending to hold the pawls
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40 in an inclined position so that one of its
teeth 41 or 42 is in engagement with a ratchet
tooth 39. To this end, the opposed pins 56 are
urged radially outwardly by means of a coiled
spring 38 which is confined therebetween within
the sleeve 53 to normally urge the pin extremi-
ties 87 outwardly in the direction of the pawls
40 to maintain engagement with their transverse
slots 58, = | | . L
- With the ratehet arrangement above de-
scribed, any suitable device for turning may be
detachably or otherwise associated with the
work engaging member 38. The rotation of the
adjusting knob 51 in one direction or the other
as Indicated by indexing indicia 59 preferably in-
scribed on the surface thereof, determines the
angular position of the pawls 40 so that one
or the other of their teeth 41—42 are in engage-
ment with or between the ratchet teeth 39.
Thereupon, the handle 10 may be manually os-
cillated to either turn a nut or other fastener
device In a clockwise or counter-clockwise direc-
tion. | | |
In order to guide the adjustment of the pawls
40, the indexing indicia 59 in this instance direc-
tional “on” and “off” indicators are impressed in
the knob surface 5{. Movement of the knob 5!
in a clockwise direction indicated by directional
indicator “off” (viewed from Figure 1) will cause
the pawl tooth 41 to engage the ratchet teeth 39
for rotating the revoluble member 28 with the
work engaging member 34 in an opposite or
counter-clockwise direction. Opposite pawl ad-
justment indicated by the directional indicator
“on” places the pawl tooth 42 in engagement
with the ratchet teeth 39 for rotating the rev-
oluble member 26 and the work engaging mem-
ber 34 in a clockwise direction (viewed from Fig-
ure 1) to tighten or turn a nut on a right-hand-
ed threaded member. . | |
It is apparent that the knob adjusting mem-
ber 51 enables the ratchet to function in op-
posed directions with the dual pawls 40 easily
adjusted for the purpose set forth and without
possible accidental displacement owing to . the
fact that the pin extremities 57 are resiliently
urged to assume a displaced position in the gi-
rection of pawl tooth engagement. Consequent-
ly, when the wrench handle 10 with its casing
I and cover plate 17 are turned to carry the nut
turning load, the revoluble member 26-—27—28
and the work engaging member 34 are opera-
tively connected together to rotate as a unit
through the pawls 40. However, when the han-
dle 18, casing I1, and cover plate {7 are momen-
tarily moved back to effect another hite or en-
gagement between the ratchet teeth 39 and the
pawls 40, the revoluble member 26—27—28 ro-
tates relative to the then stationary work engag-
ing member 34 to accomplish ratcheting action.
In order to measure the extent to which any
fastener such as a threaded nut is applied
through .the manipulation of the handle I0, the
extent of twist sustained by the cylindrical ex-
tension 27 of the revoluble turning member 26 is |
determined in that this will be uniform for any
bredetermined applied force and will vary pro-
portionately to the turning load imparted
through the handle 10 that is primarily sus-
tained by the rigid cover plate i1. It will be
observed that owing to the polygonal showulder
28 on the revoluble member extension 27 and the
attachment thereof to the cover plate 17 in any

suitable manner such as welding, any load turn-
ing movement applied to the handle (9 will be
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transferred to the cover plate i1 which, in turn,
will rotarily displace the revoluble turning meme-
ber 28 with its pawl connected work engaging
member 38 which carries a nut or other turning
implement, to the end that proportional twist is
imparted to the cylindrical extension 27 an-
chored to the cover plate 171 at one extremity 28
and free to twist at the other extremity 26 re-
sponsive to carrying the turning lead. It is to
be noted that the revoluble member 2§ is much
larger in diameter than its extension 2T and,
therefore, it is subjected to a proportionately

less torque so that the torsional stress will mostly
be effective in the solid mrember 27 and to a slight

degree in the work engaging member 24. |

In order to measure the degree of twist or tor-
sion imparted to the revoluble member 26—217
and work engaging member 34 responsive to any
turning operation, an elongated cylindrical indi-
cator displacing rod 63, is in this instance oi
uniform diameter, and projects radially in the
annular shoulder of the revoluble member 26 as
at 61 for fixed engagement to constitute a sin-
gle acting unit or mrember therewith. The elon-
cated rod 60 projects longitudinally of the body
or casing shank 1! for confinement therein.
So that the casing shank (i together with 1its
associated instrumentalities may be as compact
as. possible, the cylindrical indicator displacing
rod 60 is preferably disposed at a slight angle
between the extremities 62 and 63 thereof (Fig-
ure 8) to avoid contact with either the bottom
plate 15 or cover plate {1 and free to circum-
ferentially move or oscillate for a limited extent
depending upon the degree of twist imparted to
the revoluble member extension 27 or the torsion
effect therein responsive to carrying the turm-
ing load relative to its polygonal extermity 28
fixed to the cover plate IT.

The elongated indicator displacing rod 69 need
only be heavy enough to overcome the friction
in the measuring instrumentalities and the load
occasioned by their .operation without causing
any flex in the rod 69. Its diametrical size, how-
ever, may be determined by other factors such
as the elimination of back-lash and conditions
of abuse in asctual nut turning operations. For
that reason, the elongated rod 639 in actual prac-
tice may be somewhat heavier than otherwise re-
quired merely to carry a comparatively negligible
load of operating the measuring instrumental-
ities without any flex in the rod 69.

It may be more desirable from & meanufactur-
ing standpoint to terminate the elongated cylin-
drical rod 69 just short of the lower circular han-
dle extremity 64 of the cover plate (T with a
reduced portion 65, and join therewilh a rod ex-
tension 68 of comparatively smaller diameter., IO
this end, the rod extension 66 has its upper €x-
tremity projecting within an axial bore provid-
ed in the lower extremity of the reduced rod por-
tion 5. The upper extremity of the rod exien-
sion 86 is frictionally engaged in the axial bore
by means of a tapered tightening nut 67 that
threadedly engages a correspondingly tapered and
lower extremity €8 of the reduced rod portion
65 to effect rigid connection of the rod exten-
sion 86 with the elongated cylindrical actuating
rod 69 for the measuring instrumentalities to be
hereinafter described.

With this arrangement, the rod extension 66
may be extended or retracted within the axial
bore of the reduced rod pcrtion &% to enable

longitudinal adjustment of the red extension 6%
relative to the indicator mechanism to be here-
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inafter described. The longitudinal adjustment
of the rod extension 635 will vary the extent to
which the dial mechanism is actuated or dis-
placed responsive to a predetermined torsional
stress imparted to the shank 27 of the intercon-
nected revoluble and work engaging members
26—34. This enables also the replacement of the
rod extension 66 should cccasion demand or
should such become impaired in any nuft turn-
ing operation. - |
It should- be noted that the rod €8 together
with its reduced portion 65 and extension G6
function exactly the same even though these were
turned or otherwise shaped to constifute an in-
tegral unit:; however, such construction would
be somewhat more expensive from a production
standpoint than the co-axial connected rods
60—65—0635 serving as an actuator for measur-
ing instrumentalities when displaced by the twist
imparted to the turning member shank 21. The
reduced rod extension 60 has a right angularly
offset extremity 68 which piojects transversely
within the casing body chamber {6 near the bot-
tom end thereof for registry in a longitudinally
elongated slot 79 provided in a lever T{ that com-
prises a part of measuring and indicating instru-
mentalities fully described in copending applica-
tion Serial Number 374,361, filed January 14, 1941.
The meastring instrumentalities which are as-
sembled as a unit to the dial casing plate 72 are
attached to the exterior surface of the lcwer cir-
cular extremity 64 of the cover plate |T which
is provided, in this instance, with a pair of aper-
tures 73—14 for receiving threaded studs there-
through to engage correspondingly spaced and
threaded apertures (not shewn) provided in the
casing plate 12. Consequently, the measuring and
indicator mechanism can be attached to the cover
plate {7 together with the revoluble member 206
and its torsion displacing rod 82—&5—066. The
cover plate 17, together with these instrumen-
talities, are, in turn, attached for confinement
in the chamber 18 of the body or casing shank
{i by means of fasteners such as the threaded
studs 20. |
It should be observed that the lower end of
the chamber I8 of the body casing i1 is out-
wardly flared to define a circularly flared conifig-
uration 19 to conform with the size and shape
of the lower extremity 64 of the cover plaie 7
together with the dial casing plate T2 and its
confronting ring 15. It will be apparent from
the foregoing arrangement of parts that a man-
ual turning force applied to the handle {0 will
impart a corresponding turning effect to the rev-
oluble turning member 26. This creates a slight
twist in the turning member extension or shank
21 which can be measursd with the advantage
procured through the moment arm dial indicator
displacing member 60 therebeiween. |
This turning operation is transmitied to a sujt-
able tool or implement or fastener such as a
threaded nut which reguires a predetermined
turning load in securing it to the desired degree
of tightness for the suitable performance of its
intended function. This turning movement and
sustained turning load will create a fractional
twist in the revolublie member shank or exten-
sion 27 primarily between itz enlarged annular
shoulder 25 and the polygonal stationary shoul-
der 28. This fractional twist created by the tor-
sional effect on the cylindrical extension 21, will
be translated to the measuring instrumentalities
culminating in the rotary displacement of the
pointer 16 relative to its calibrated dial 77 through
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the medium of the elongated rog 60-—85-—66.
The degree of twist or torsional strain within the
turning member shank 27 is measured at the ex-
treme end of the elongated rod 60—85—66 which
1s the point of its greatest displacement;

AS a result, the rod 60—65—66 will accentuate
the twist created in the revoluble head extension
21 to effectively turn the indicator pointer 78 to
an extent proportional to the length of the elon-
gated rod 60—65-—66. The measurement of the
twist imparted to the revoluble head extension
21 at a point of maximum displacement of the
comparatively long twist-translating rod 60—65—
66 is an important factor in producing accurate
readings. Then, too, the rog t0—55—G66 need
only be heavy enough to overcome the compara-
tively negligible force required to actuate the
measuring instrumentalities so that comparative-
Iy little friction is encountered ketween the rev-
oluble turning member 28 and the meastring
instrumentalities. This is conducive to accu-
racy accomplished with utmost simplicity in Con-
struction and operation.

- With the arrangement of parts above de-
scribed, the rod 60—65—66 comprising a single
or sectional member is of such flexibility as to
preclude injury to the dial mechanism in the
event the handle 10 is abruptly released or the
turning load should fall by virtue of a rupture
in the nut or bolt or other instrumentality that
is being tightened. The rather flexible rod
60—65—60 would absorb a substantial part of the
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shock without permitting such to damage the

dial mechanism or any part thereof under abnor-
mal conditions of abrupt release. Then, too, the

pointer 1§ is frictionally mounted on the stud

shaft 78 for rotation relative thereto or there-
with.

- This enables resetting of the dial 1ndlcator_

pointer 16 relative to a pin 79 anchored in the
dial 171 prior to applying a wrench to an instru-
mentality that is to be turned therewith. HXHow-
ever, when the turning force is intended to be
applied in the other direction corresponding to
the back lash movement described supra, the dial
ring 1% with its dial 17 is rotated in the reverse
direction so that the pointer 7§ will initially be
set to occupy a position on the opposite side of
the pin 79 to avoid engagement therewith. Any
abrupl release of the nut turning load even
though the comparatively flexible rod 60—65—0686
would be unable to absorb the entire shock owing
to backlash, would result in the pointer 78 strik-
ing the pin 19 (Figure 1) and allowing the pinion
stud shaft 718 to be rotatively displaced relative to
the pointer 76 without injury thereto through
the elongated dial actuator rod 60—65—866. Any
back-lash occasioned by the abrupt accidental re-
lease of the turning load would otherwise jar,
impair and render permanently defective the
measuring instrumentalities.

This can be largely overcome hy the actuator
rod extension 66 which is highly flexible, resilient
and possessed of only sufficient rigidity to over-
come the measuring instrumentalities connected
thereto. Consequently, the severe stress and
strains resulting from any back-lash action, will
be absorbed for the most part by the flexing of
the actuator rod extension 65 and thus protect
the measuring instrumentalities in any type of
“beam device under such abnormal conditions of
abusive operation. The steel spring wire €6 is
sufficiently rigid to carry the comparatively small
load involved in actuating the indicator instru-
mentalities without any flex therein and yet sufli-

ol I
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ciently resilient to absorb any shock created in
the abnormal operation- of the turmng head or
revoluble member 26. . - | S

‘Then, too, the torsional dlsplacement in " a tor-

sion-type - wrench embodying a comparatively
short load turning shank 217, is comparatively

‘small in that the degree of twist therein would be

a minute amount approximating five thousandths
of an inch under normal loads. Because the
elongated rod 60—65—66 actuates the dial mech-
anism at its extremity which is the point of maxi-
mum displacement, this minute torsional dis-
piacement of the load carrying shank 21 is appre-
ciably translated and accentuated at the dial end
of the actuator rod 66. Even though there was
an abrupt release of load, therefore, the back-
lash in the aforesaid structure would be negligible
and the actuator rod 60—65—66 would not be
called upon to withstand any appreciable back-
lash shock which could, however, be absorbed by
the resilient actuator extension 66 which is pref-
erably constructed from sma,ll diameter spring
steel wire.

In order to mamtam the ﬁemble extension 66
of the measuring actuator 60 in proper assembiled
relation with the lever Ti of the measuring in-
strumentalities, a bracket 80 is provided for at-
tachment to the cover plate 17. The bracket 80
comprises a substantially rectangular upstanding
plate 81 having offset ears 82—83 proximate to
the exvremities thereof for receiving suitable fas-
teners such as rivets 84 therethrough, thereby at-
taching the bracket plate 81 to the underside of
the cover plate 17 near the measuring instrumen-
talities including the displacing lever 11 thereof.

The bracket plate 81 is provided with an elon-
gated slot 85 (Figure 12) that is substantially of
the same width as the diameter of the flexible

- rod extension 68 which projects therethrough. for
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free movement within the limits thereof. The
exible actuator rod extension 66 is movable lat-
erally within a slot 85 without any possible move-
ment normal to the cover plate 17. This bracket
plate 8§ maintains the flexible rod extension 66
in the proper assembled relation with the measur-
ing actuator lever 11 so that the offset extremity
69 of the flexible rod extension 66 will always be
lodged within the lever slot 18 without movement
This prevents the
extremity of the rod extension offset 89 from
offering any obstruction to the measuring instru-
mentalities without any possmle accldental re-
moval from the lever slot 70. '
With the arrangement of parts above descrlbed

it will be apparent that a very simple, inexpen-
sive and highly accurate ratchet torque measur-
ing wrench has been provided wherein there gre
few moving parts and the friction thereof has
been reduced to a minimum to preclude variable
and inaccurate readings. These features coupled
with the fact that the torsional stress created by
the turnmg load is measured  at the point of
maximum displacement of the -elongated - dial
mechanism actuator rod, eliminates:or reduces
to a negligible mlmmum any inaccuracles even |
at small loads. - S

- Various ch:—mges may be made in the embodl-
ment of the invention herein speciﬁcally -de-
scribed without departing from or sacrlﬁcmg any
of the advantages of the invention or. any fea-
tures thereof, and nothing herein shall be corn-

strued as limitations upon the invention, 'its con-
cept or structural embodiment as to the whole or-

any part thereof except as defined 1n the ap-
pended claims.
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‘We 'claim; . L L

1. In a torque wrench, the combination with a
handle member, of a torque resisting work en-
gaging head member comprising complemental
elements, one of .said elements comprising &
shank anchored to said handle member, the
other of .said members having work engaging
means axially aligned with said anchored shank
for rotation relative thereto, ratchet means in-
terposed between said complemental elements, an
elongated rod anchored at one extremity to one
of said .complemental elements of said head
member, said -rod extending along said handle
member, and calibrated indicating means opera-
tively connected to the other extremity of said
elongated rod to measure the twist of said head
member responsive to displacing szid handle
member with a turning force applied to the load.

2. In.a torque wrench, the combination with an
elongated rigid handle member, of a WOrK engag-
ing head member comprising complemental rela-
tively rotatable-axially aligned elements, one of
said elements being anchored to said handle
member proximate to one extremity thereoi,
ratchet means on said complemental elements to
effect their operative ratcheting connection, an
elongated rod.anchored to one of said comple-
mental elements of said work engaging head
member at a point spaced from the latter’s an-
chorage to said handle member through the cther
of said elements, and torque indicating means on
said handle member operatively connected to the
free extremity of said elongated rod to measure
the twist of said work engaging head member
between its anchorage points to said elongated
handle and said rod responsive fo sustaining a
turning load. with a turning force applied to sald
handle member. N __
3. In a torque wrench, the combination with
an elongated rigid handle member, of a casing
open along one side for fitted engagement with
said handle member, a work engaging turning
head member anchored in one end of said rigid
handle member, said work engaging turning head
member comprising a torque resisting shank an-
chored to said handle member and an axially
aliened work turning element journalled 1or
movement relative to said casing, an enlarged pe-
ripheral shoulder on sald torque resisting shank,
said peripheral shoulder being spaced from said
handle. member, ratchet means in said enlarged
peripheral shoulder between radially confronting
portions of said torque resisting shank and said
work turning element, an elongated rod anchored
to said torque resisting shank at a point spaced
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from its anchorage to said rigid handle member,

and .calibrated indicating means on said handle
member and operatively connected to the Iree
extremity of said elongated rod to measure the
degree of twist occasioned in sustaining turning
loads imparted by turning a load with said work
engaging member. |

4. In g torque wrench, the combination with a
rigid handle member, of a work engaging turning
head member anchored in one end of said rigid
handle member, & casing complemental to said
rigid handle member, & torque resisting shank
on said work engaging turning head member
comprising a cylindrical torsion shank anchored
in said handle member and having a substan-
tially enlarged peripheral shoulder spaced there-
from for confinement in said casing, said turn-
ing head member including a work engaging
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shank extension journalled in said casing and
extending axially in said enlarged peripheral
shoulder, ratchet means in said enlarged periph-

eral shoulder and interposed between said torsion
and work engaging shanks therein, an elongated
rod anchored to the enlarged peripheral shoulder
of said torsion shank to project radially there-
from at a point spaced from its anchorage to said
ricid handle member, a flexible extension on said
rod, and calibrated indicating means on sald han-
dle member and operatively connected to the free
extremity of said flexible rod extension to meas-
ure the degree of twist occasioned in sustaining
turning loads imparted by said work engaging
shank to said torsion shank relative to said han-
dle member.

5. In a torque wrench, the combination with a
handle membar including a casing, of a rigid
cover plate attached to said handle member cas-
ing, a work engaging turning head member com-
prising a cylindrical torsion shank anchored In
said rigid cover plate and having a substantially
enlarged peripheral shoulder spaced therefrom
for confinement in said casing, said turning head
membar including a work engaging shank exten-
sion journalled for movement relative to said cas-
ing, said work engaging shank extension being
axially aligned for projection in the said enlarged
peripheral shoulder to present radially confront-
ing spaced surfaces, complemental ratchet means
interposed between the radially confronting
spaced surfaces of said torsion and work engag-
ing shanks, an elongated rod anchored at one
extremity thereof to the enlarged peripheral
shoulder of said work engaging head member at
a point spaced frcm its anchorage to said rigid
cover plate, said elongated rod extending along
said rigid cover plate for confinement by said cas-
ing, and torque indicating means operatively con-
nected to the free extremity of said elongated
rod which is displaced responsive to applying
force to said rigid cover plate through said han-
dle member, | |

6. In a toraue wrench, the combination with an
elongated rigid handle member, of a turning head
member anchored proximate to one extremity of
said rigid handle member, said turning head
member including coaxial shank elements, an en-
larged peripheral shoulder on one of said shank
elements, a complemental portion on the other of
said shank elements to extend within said en-
larged peripheral shoulder in radial spaced rela-
tion therewith, ratchet means interposed between
caid coaxial radially spaced confronting shoulder
and complemental portion cf said shank ele-
ments, said ratchet means serving to resist rota-
tion in one direction relative to said handle mem-
her to effect a torsional stress therein responsive
to sustaining a turning load, means for changing
the position of said ratchet means to resist rota-
tion in the other direction relative to said handle
member to effect an opposite torsional stress
therein responsive to changing the turning direc-
tion of the sustaining-load, an eiongated rod eX-
tending from said enlarged shoulder along said
handle member, and torque indicating means at-
tached to said handle member and operatively
connected to the free extremity of said elongated
rod for measuring the torsional stress in said
turning head member.

KENNETH R. LARSON.
GEORGE M. WALRAVEN,
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