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To all whom it may concern:

Be it known that I, Hererrr R. PALMER,
a citizen of the United States, residing at
Cleveland, in the county of Cuyahoga and
State of Ohio, have invented a certain
new and useful Improvement in Socket-
Wrenches, of which the following is a full,
clear, and exact description, reference being
had to the accompanying drawings.

This invention relates to socket wrenches,
and has for one of its objects to provide a
wrench of this character which is adjustable
to accommodate a variety of sizes of nuts
and bolts and which is adapted to operate
upon a nut that is in close proximity to an
obstruction and permit the operator to ob-
tain a full half revolution of the wrench be-
fore it will be necessary for him to remove
the same to take a mew grip upon the nut.
So far as I am aware, all socket wrenches
that have been made prior to my invention
are of the rigid type and are adapted to
operate upon nuts of one size only.

By the invention disclosed herein, I have
provided a socket wrench which will not only
operate upon nuts of various sizes and un-
der conditions set forth above, but will
maintain a firm engagement with such nuts
in all of the adjusted positions of the mov-
able jaw.

The invention may be generally and fur-
ther defined as consisting of the combina-
tions of elements embodied in the claims
hereto annexed and illustrated in the draw-
ings forming part hereof, wherein—

Tigure 1 represents a side elevation of a
wrench constructed in accordance with my
invention; IFig. 2 represents a view, partly
in section and partly in front elevation, of
the lower end of the wrench shown in the
preceding figure; Fig. 3 represents a sec-
tional detail of the lower end of said wrench ;
Tig. 4 represents a bottom plan view of said
wrench, illustrating the manner in which it
may operate in close proximity to an abut-
ment, and Fig. 5 represents a similar view
of the wrench showing the manner in which
it operates upon a square nut.

Describing the parts by reference char-

Specification of Letters Patent.

Patented Apr. 25, 1911.
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acters, 1 denotes the handle or shank of the
wrench. This bandle or shank is made of
two parts which are pivotally connected to-
gether, the second part being in turn piv-
otally connected to the socket portion of the
wrench. The lower end of the shank is en-
larged, as shown at 2, and is preferably cy-
lindrical in shape and is provided with a pin
3 at the upper end of such enlargement. The
lower end of the enlargement is forked, as
shown at 4, and the upper end of the second
or intermediate shank member 5 is connected
thereto by means of a tenon 6 inserted be-
tween the forks and a pin 7 extending
through said forks and tenon and pivotally
connecting the same. The lower end of
member 5 is forked in the same manner as
the lower end of 2 and the forks 8 thus
formed receive a tenon 9 which is inserted
therebetween and which is pivotally secured
thereto by means of a pin 10. The forks 8
and tenon 9 are arranged at right angles
with respect to the forks 4 and tenon 6, and
the construction including the members 4 to
10 inclusive provides a universal joint be-
tween the shank or handle and the socket-
portion 11 of the wrench.

Tn order to connect the socket and handle
rigidly for ordinary operation of the wrench,
I provide a sleeve 12 which is provided at
its upper end with a bayonet slot 13 adapt-
ed to engage the pin 8 when the sleeve is
elevated. When the sleeve is in the lowered
position shown in full lines in Fig. 1, where-
in it rests upon a ledge 14 projecting from
the upper portion of the socket, the wrench
is adapted for ordinary conditions of use n
which a straight-line connection between the
handle and socket is desirable. By lifting
the sleeve to the position shown in dotted
lines in Fig. 1 and locking the sleeve in such
position by the engagement of the slot 13
with the pin 3, the handle may be turned
at any desired angle with respect to the
socket, for the purpose of working in more
or less inaccessible places, the lower end of
the sleeve when elevated clearing the uni-
versal joint. The lower cylindrical end 2
is of substantially the same diameter as
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sleeve 13, whereby the sleeve may be retained
in place by merely interlocking the slot 13
with the pin 3 in the manner shown in dot-
ted lines in Fig. 1. :

The sccket portion of the wrench com-
prises a fixed jaw 15 and a movable jaw 16,
the latter jaw depending from a shank 17.
This shank forms an angle of about 120
degrees with the jaw 16 and is movable in
an inclined slot 18 provided in the body of
the socket member 11. This slot is inclined
downwardly at an angle of about 60 degrees
with respect to the axis of the socket. The
shank 17 is provided in its upper surface
with teeth 19 which are adapted to be en-
gaged by a worm 20 mounted in a recess in
a forwardly projecting portion 21 of the
socket by means of a pin 22 which extends
across said recess and is threaded into the
socket body, as shown at 23. The outwardly
projecting portion 21 is provided with a
pair of depending cheeks 24 forming a guide
and brace for the movable jaw 16 and
shank 17.

The fixed jaw is provided at an end of the
socket member which, for convenience of
description, will be referred to hereinafter
as the “rear” end. This jaw is generally
triangular in shape, viewed from the lower
end thereof, as will appear more particu-
larly from Fig. 4, and is provided with an
abutment 15* for the reception of the upper
corner or crown of the nut te which the
wrench may be applied. The lower ends of
the cheelts 24 are n substantially the same
plane as this abutment and constitute an ex-
tension thereof against which the crowns of
the nuts may engage as well as against the
said abutment. By the construction de-
scribed, the nut will be firmly engaged by

the wrench.

Reference has been made to the inclina-
tion of the shank 17 and to slot 18 to the
axis of the socket 11. The purpose of this
inclination is to enable the wrench to grasp
firmly the nuts of different size on which it
is intended to operate. Furthermore, it per-
mits the necessary range of movement of the
movable jaw in the slot without causing
any projection of the shank on the rear side
of the wrench. This is important in pro-
viding clearance between the wrench and a
nut which is close to an abutment or other
obstruction. Furthermore, the particular
angle specified will allow a wrench to oper-
ate upon standard nuts for bolts varying
in diameter from one-quarter to one-half
inch and will insure a firm grip in all ad-
justed positions between the movable jaw and
the nut. For instance, in Fig. 1 the movable
jaw is shown as engaging a nut of the maxi-
mum size for which thé wrench is designed.
With the shank adjusted forwardly and
downwardly as shown, the lower end of the
movable jaw is of such length as to he sub-
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stantially flush with the bottom surface of
the nut, thus, on the one hand, securing a
maximum engagement of the movable jaw
with the nut and, on the other hand, pre-
venting the movable jaw from projecting be-
low the nut and thus interfering with the
operation of screwing the nut home. As the
movable jaw is adjusted inwardly or rear-
wardly to accommodate smaller nuts, the
jaw moves not only rearwardly toward the
fixed jaw, but also upwardly ‘along a line
forming an angle of about 30 degrees to the
horizontal (assuming that the wrench is
operating with its axis vertical). Thisangle
of inclination enables the movable jaw, as
it moves rearwardly, to engage substan-
tially the full length of any standard nut on
which it may operate. In Fig. 8, the wrench
is shown in the position which the parts
occupy when operating upon the smallest
size nut for which it is designed. In this
position as well as in the maximum open po-
sition, the lower end of the jaw 16 extends
substantially to the lower surface of the nut
with which it is used, while the fixed jaw is
of substantially the full length of the small-
est nut with which the wrench is used,
whereby the abutment 15* in said fixed jaw
may engage the crowns of all nuts of stand-
ard size for which the wrench is adapted.

By reference to Fig. 4, it will be seen that
each jaw is provided with an angular notch,
as shown at 15 and 16°, each notch merg-
ing respectively with plane surface 15° and
16° on each side thereocf. The faces of the
notches are shown as forming an angle of
120 degrees with each other, accommodat-
ing the wrench for hexagonal nuts. By pro-
viding the plane faces 15¢ and 16° on each
side of the notches, the wrench is adapted
to operate upon an ordinary square nut in
the manner shown in Fig. 5, or, if occasion
should require, upon opposite faces of a
hexagonal or other nut having an even num-
ber of faces.

It will be observed that the rear surface
of the wrench is free from projections and
that the fixed jaw is located as close to the
rear side of the wrench as possible while
maintaining sufficient strength in said jaw.
The purpose of this construction is to enable
the wrench to be operated on nuts located
close to an abutment or other obstruction in-
dicated at 25 in Fig. 4. By this construc-
tion, it is only necessary to have enough
clearance between the corner of the nut oDp-
erated upon and the obstruction to receive
the lower end of the jaw 15 therebetween,
In order to enable the wrench to be rotated
a full half turn before it will be necessary
to shift the wrench. The forward projec-
tion of the cheeks 24 is such as to engage
and firmly retain the shank 17 and the up-
per portion of jaw 16 when the wrench is
n its maximum open condition. Further-
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more, the jaw 16 is.provided with an abut-
ment 16 similar to abutment 15* and adapt-
ed to engage the upper surface of the corner
of the largest nut for which the wrench is
designed, the upper surface of such largest
nut being engaged by the abutments 15, 16
and the bottoms of the cheeks 24. To pre-
vent the shank 17 and movable jaw 16 from
being withdrawn from the slot, the upper

> end of the shank is made without teeth, as

shown at 192

In working on a nut located close to a
corner, my wrench is capable of giving a
full quarter turn to such nut, provided only
that sufficient clearance exists between the
nut and the sides of the corner to receive
the fixed jaw therebetween.

Above the abutment 152, the body of the
socket member 11 is recessed, as shown at
26, in order to accommodate the ends of the
bolts where they project above the nuts.

In the specification and some of the
claims, the wrench for convenience of de-
scription, is comsidered as having its axis
vertical and the end having the fixed jaw is
considered as the rear end. By the use of
the terms ¢ front,” “ rear,” “top,” and “ bot-
tom,” I do not propose to be limited, how-
ever, to operating the wrench only in the
position shown in Fig. 1, as it is capable of
operation at any angle.

By the construction described, I have pro-
duced a socket wrench which possesses the
strength, with practically the same capa-
bility of adjustment, as the ordinary monkey
wrench.

The upper end of the handle 1 is shown
as provided with a bore 27 for the recep-
tion of a handle (not shown) and a thread-
ed aperture 28 above said bore for the re-
ception of a screw (not shown) by means
of which the handle may be secured in
place. :

Having thus described my invention, what
T claim is:

1. In a socket wrench, the combination of
a member having a fixed jaw provided with
a notch for the corner of a nut and an abut-
ment in said notch for the crown of such
nut and having a slot which is inclined with
respect to the longitudinal axis of said mem-
ber, a shank in said slot having a notched
jaw provided with an abutment for the
crown of a nut, said abutment being located
at a distance from the notched end of the
movable jaw which is greater than the dis-
tance of the first mentioned abutment from
the notched end of the former jaw, and
means for adjusting said shank in said slot,
the first mentioned abutment being arranged
to engage the crowns of the nuts with which
the wrench codperates under all adjust-
ments of the wrench. :

9. A socket wrench having a fixed jaw
provided with a notch and with a fixed

3

abutment in said notch so located as to en-
gage the crowns of all nuts on which the
wrench is adapted to operate in all adjust-
ments of the wrench and a complementary

jaw slidable obliquely with respect to the-
fixed jaw and adapted to form the comple-

mentary part of the wrench with the fixed
jaw and having therein a notch which is
elongated with respect to the notch in the
fixed jaw and adapted to receive the cor-
ners of all nuts in all adjusted positions of
the slidable jaw.

3. A socket wrench provided with a fixed
jaw having a notch therein and a fixed abut-
ment in said notch adapted to engage the
crowns of all nuts on which the wrench is
adapted to operate in all adjustments of the
wrench, a complementary jaw slidable
obliquely with respect to the fixed jaw and
having a notch therein and an_abutment in
said notch located at a greater distance from
the notched end of the sliding jaw than the
abutment in the first mentioned jaw is dis-
tant from the notched end of such jaw, and
fixed abutments on opposite sides of said
jaws, the abutment in the sliding jaw being
so located as to be above the last mentioned
abutments in all positions of the sliding jaw
except its maximum open position.

4. A socket wrench provided with a fixed
jaw having a notch therein and a fixed abut-
ment in said notch adapted to engage the
crowns of all nuts on which the wrench is
adapted to operate and in all adjustments
of said wrench, a complementary jaw slid-
ing obliquely with respect to the fixed jaw
and having a notch therein, and fixed abut-
ments on opposite sides of said jaws, the
sliding jaw having a fixed abutment in its
notch which is located above the side abut-
ments in all positions of the sliding jaw ex-
cept the maximum open position, the abut-
ment in the fixed jaw being substantially
flush with the side abutments.

5. A socket wrench having a fixed jaw
provided with a notch and a fixed abutment
in said notch adapted to engage the crowns
of all nuts on which the wrench is adapted
to operate and in all adjustments of said
wrench, and a complementary jaw slidable
obliquely with respect to the fixed jaw and
adapted to form with the fixed jaw the com-
plementary part of the wrench and having
a notch which is elongated with respect to
the notch in the fixed jaw, said wrench be-
ing provided with a recess extending above
the fixed jaw and there being one or more
abutments additional to the first mentioned
abutment for engaging the crowns of the
nuts on which the wrench operates.

6. A socket wrench having a fixed jaw
provided with a longitudinally extending
notch and having a fixed abutment inde-
pendent of said notch and so located as to

engage the crowns of all nuts on which the °
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wrench is adapted to operate in all adjust- | operate in all adjusted positions of the slid-
ments of the wrench and a complementary | able jaw. ©10
jaw slidable obliquely with respect to the In testimony whereof, I hereunto affix my
fixed jaw and adapted to form the comple- | signature in the presence of two witnesses.
mentary part of the wrench with the fixed HERBERT R. PALMER.

jaw and having a longitudinally extending Witnesses:

notch adapted to receive the corners of all J. B. Huwy,

nuts on which the wrench is intended to Jorx H. Hoge.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D. ¢.”
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