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To all whom it may concern:
Be 1t known that I, Cmarims MivLer, a
citizen of the United States, and resident of

Oyracuse, m the county of Onondaga, in
the State of New York, have invented
new and useful Improvements in Ratchet-

Wrenches, of which the following, taken in

connection with the accompanying drawings,
1s a Tull, clear, and exact description.

This invention relates to the class of

ratchet-wrenches which embody a head in
which 1s carried a spring-pressed pawl for
actuating a toothed wheel journaled in said
head, and an operating handle connected to
the head.

The main object of the present invention
1s to produce a wrench which will permit the
handle to be set at different angles to the
ax1s of the ratchet-wheel, in order to allow

the handle to clear obstacles which might

otherwise interfere with its movement in
various locations in which the wrench may
be used.

Another object of the invention is to pro-
duce a ratchet-wrench that will-be simple,
strong and durable in construction, very
eflicient in its action, and at the same time
can be used with great convenience and fur-

thermore shall be inexpensive to manufac-.

ture,

Other objects will be apparent from the
novel arrangement and combination of the
component parts of the wrench as hereinaf-

ter fully described and set forth in the

claims,

In the accompanying drawings Figure 1
1s a plan view of the ratchet-wrench em-
bodying my invention; Fig. 2 is a side
view showing by dotted lines the adapta-
bility of the handle to be raised and lowered
i relation to the head to set the handle at
different angles to the axis of the ratchet-
wheel; T'ig. 8 shows the side of the wrench

viewed reverse to that illustrated in Fig. 2;

F1g. 4 1s a longitudinal section taken on the
line —U—U— in Fig. 2; Fig. 5 is a detail
longitudinal section view on the line
—V—V— and illustrates the manner of sup-
porting the ratchet-wheel in the head; Fig.
6 1s a transverse section taken on the line
—W—W— 1n Fig. 2; Fig. 7 is a plan view
of & modified form of the wrench; Fig. 8
1s a side view of said modified structure;

l

i

| F1g. 9 is a longitudinal section on the line

—X—X— in Fig. 8; Fig. 10 is a transverse
section on the line —Y—Y-— in Fig. 8; Fig.
11 1s a transverse section on the line

—/4—7/—; and Fig. 12 is a detail view of

the detachable handle.

Like characters of reference indicate like
parts in the several views of the-drawings.

My 1mproved wrench comprises essentially
a head —1— and a handle —2— which are
pivotally connected to allow the latter to be
swung to various positions so as to stand at
different angles to the axis of the usual
ratchet-wheel —38— journaled in the head.
The said head is composed of cast-metal and
1s preferably of cylindrical shape and the
ratchet-wheel may be sustained therein in
any suitable and convenient manner, how-
ever, I prefer to form the wheel with an
external peripheral groove —4— which en-
gages the inner end of a screw —5— in-
serted 1n a correspondingly threaded trans-
verse aperture —6— provided in the head as
clearly illustrated in Fig. 5. -

The ratchet-wheel —8— is actuated by
means of the usual pawl —7— disposed in
a channel —7*— provided in the head —1
sald pawl being held in engagement with
the wheel by a spiral-spring —8—— bearing
against the outer end of the pawl.

The handle —2— is hollow and consists
preferably of a steel tube formed square in
cross-section and it 1s provided on its con-
necting end with a correspondingly shaped
cast-metal sleeve —9— which may be fas-
tened thereto by providing the parts with
a drive-fit or by the well known shrinking
process, or the said parts may be otherwise
unmted. At the same time it will be under-
stood that the parts may be made detachable
as hereinafter explained. Said sleeve and
aforesaid head being provided with a piv-
otal coupling adapt the parts to be readily
disconnected and permit the handle to be
set at different angles in relation to the axis
of the wheel —3 T'his coupling consists
of a ball- and socket-joint, the ball-member
—10— being formed integral with the cast-
metal head and the socket-member —11—
formed on the adjacent end of the cast-
metal sleeve. The said ball —10— is hollow
and preferably formed on its exterior with

trunnions —12—12— having their axes dis-
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posed at right angles to the axis of the
ratchet-wheel. The socket-member 1s pro-
vided at one side with an aperture —ls—
which is slightly elongated with relation to
the length of the sleeve —9—, and at the

opposite side of said socket-member 1s pro-

vided a coinciding slot —I14— extending
through the end of said member. The said
aperture —13— and slot —14— are adapted
to receive the respective trunnions —12—

—19— as shown 1n Figs. 2, 3, 4 and 6 of the
drawings.

To hold the described parts in their con-
nection, I usually provide a rod —15— ex-
tending centrally and longitudinally through
the handle —2— and sleeve —9— and pro-
jecting at one end through an opening
—16— in the center of the socket-portion
of the sleeve, said projecting end of the rod
being formed with oppositely extending lugs
—17—17— provided with convex surfaces
conforming to and adapted to bear against
the interior of the socket as clearly shown in
Fig. 4. The opposite or rear end of the said
rod —15— 1s screw-threaded for the recep-
tion of a nut —18— which is formed with
an annular portion —19—, the diameter ot
which corresponds with internal dimensions
of the hollow square handle to permit the
nut to turn therein. Said nut is also Tormed
with a collar —20— by which 1t 1s shoul-
cered on the end of the handle. By tight-

.ening the nut, the ball —10— 1s securely

held in its socket-member —11— and sull-
cient friction aiforded the contacting sur-
faces to sustain the handle at required angles
to the axis of the ratchet-wheel as clearly
llustrated in Figs. 2 and 4. To permit the

ball —10— with a slot —21-— to accomimo-
date the rod —15—. -

In the preferred construction of the
wrench I form the aforesaid channel —7*—
for the pawl in the ball —10— and provide
the outer end portion of said pawl with a
socket —22— in which one end of the spiral-
spring —8— is seated, the opposite end of
which spring bears against the socket as
clearly shown in Ifig. 4. The aforesaid
ratchet-wheel 1s provided with the usual
central square opening —23— for the recep-
tion of a correspondingly shaped sten:
—24— which 1s formed with a socket —25—
to receive the nut or other object of like
cross-sectional shape which may require
turning. It will be understood that the said
24— 1s removable from the ratchet-
wheel so as to provide sockets for different
sized nuts. The said stem may be retained
. the ratchet-wheel in any suitable manner.
In the present instance I employ a spring-
plate —206— secured at one end i a longi-
tudinal channel —27— 1in the opening
—93—, and which 1s bent sufliciently to
afford a frictional hold on the said stem.

952,436

While I prefer to pivotally connect the

ball —10— to the socket-member —11— 1n

the manner hereinbefore described, still at
the same time it will be seen by reference to
Figs. 9 and 10 that instead of providing
the ball with trunnions, a screw or pin
—928— may be employved for this purpose.
In that case I provide the ball with two
oppositely disposed apertures —=29-—20)—
and provide the socket-member —11— with
coineiding round apertures —30—30—. 1
preferably use a screw 1n this modified
structure and therefore thread one of the
apertures —30— of the socket-member ac-
cordingly, the other aperture —30— being
countersunk for the head —31— of the
SCI'eW. '

In the place of using a screw-threaded
rod and nut —18— to effect a frictional en-
oagement of the ball —10— with the socket
—]1—, a bolt —32— may be employed.
This bolt passes through the opening —16—
in the center of the socket and 1s provided
with a screw-head —33— on one end seated
in a counter-sink of the opening, the oppo-
site end of said bolt being provided with a
nut —34— which has 1its mner face shaped
to conform to the interior of the ball.

serew to allow the socket-member to turn
on the ball and thus permit the handle to be
set at various angles to the axis of the
ratchet-wheel as before explained. 11 de-
sired the handle may be inserted removably
in the sleeve —9— so as to permit a change
in the length of the handle 1T required or
for other reasons. 1In that case I provide
the sleeve with any suitable means for se-
curely retaining the parts in their con-
nection. -

The handle-retaining means which 1 pre-
fer to use consists of a sprimg-plate —35—
sccured 1n a longitudimal channel —306—
formed in the sleeve to afiord o frictional
hold on the handle as clearly shown 1n Ifigs.
8 and 11.

When I connect the ball and socket-mem-

ber as shown in Figs. 7, 8, 9 and 10, the-

channel —7*— for the pawl —7— 13 formed
1n a bogs —8— cast on the head —1 In
this instance the pawl is shortened and
formed with a stem —9*— which protrudes
from the boss and has its protruding end
formed with a thumb-plece —10*—. The
spiral spring —8— surrounds the said stem
and has one end bearing against the pawl and
its oppozite end bearing against the closed end
of the channel. DBy providing this thumb-

picce —10*— the pawl can Dbe easily rve-

tracted to allow the ratchet-wheel to be
placed in and removed from the head —1

It will be understood that I do not claim
i this application, broadly, the pivotal con-
nection between a head and handle consist-
ing of a slotted ball and socket and means

The
slot —21— 1in the ball accommodates the
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for drawing the ball and socket into fric-
tional contact to sustain the handle in ad-
Justed position, mmasmuch as this feature is

‘embraced 1n the claims in my copending ap-

plication No. 484,613.

What 1 claim 18:—

1. A wrench of the class described com-
prising a head, a ratchet-wheel journaled
therem, a pawl carried in the head for ac-
tuating said ratchet-wheel, a. hollow ball
formed on the head, a hollow handle pro-
vided with the socket having a loose pivotal
connection with the ball, and means ex-
tending through the socket and into the ball
for retalning sald parts in frictional en-
gagement as and for the purpose set forth.

2. A wrench of the class described com-
prising a head formed with a hollow ball, a
ratchet-wheel journaled in said head, a pawl
in the head for actuating said ratchet-wheel,
a hollow handle provided with a socket hav-
ing a loose pivotal connection with the ball,
and screw-threaded means carried by the
handle for retaining the ball and socket in
frictional engagement for the purpose set
forth.

3. A wrench of the class described com-
prising a head formed with a hollow slotted
ball, a ratchet-wheel journaled in the head,
a spring-pressed pawl in the head for actu-
ating sald ratchet-wheel, a hollow operating
handle provided at its attaching ends with
a socket having a loose pivotal connection
with the ball, and a screw-threaded member
disposed centrally and longitudinally in the

through the slot of the ball and provided
with means engaging the interior of the ball
for retaining the latter in frictional contact
with the socket for the purpose set forth.

4. A wrench of the class desceribed com-
prising a head, a ratchet-wheel journaled in
the head, and a spring-pressed pawl in the
head for actuating said ratchet-wheel, an

operating handle provided with a sleeve.

formed with a socket portion, a hollow
slotted ball formed on the head and seated
in the socket, means pivotally connecting
sald ball and socket portion, a screw-thread-
ed member passing through the center of
the socket and slot of the ball and provided
with means engaging the interior of the ball
to hold the ball in frictional contact with
the socket as and for the purpose set forth.

5. A wrench of the class described com-
prising a head formed with a hollow slotted
ball and the ball formed with a channel
leading to the head, a ratchet-wheel jour-
naled 1 the head, a spring-pressed pawl
disposed 1n said channel for actuating said
ratchet-wheel, a hollow operating-handle
provided on one end with a sleeve formed
with a socket-member receiving the afore-
said ball and pivotally connected thereto,

sald socket-member being provided with a |

handle and passing through the socket and

central opening coinciding with the slot of
the ball, a rod extending centrally and lon-
oitudinally through the hollow handle and
sleeve and projecting through the opening
in the socket and through the slot of the
ball, and having its projecting end formed
with oppositely extending lugs engaging the
interior of the ball, the opposite end of said
rod being screw-threaded and provided with
a nut bearing against the corresponding end
of the handle as and for the purpose set
forth.

6. A wrench of the class described com-
prising a head formed with a ball, a ratchet-
wheel journaled in said head, a spring-
pressed pawl retained in the ball and actu-
ating said ratchet-wheel, said ball being
formed with trunnions, an operating-handle
provided on its attaching end with a socket-
member receiving the ball, said socket-mem-
ber provided at one side with an elongated
opening recelving one of the aforesaid trun-
nions and at the opposite side with a co-
inciding slot receiving the other trunnion
whereby the handle can be swung into dif-
ferent angles in relation to the axis of the
ratchet-wheel, and means for holding the
ball 1n frictional contact with the socket-
member for the purpose set forth.

7. A wrench of the class described com-
prising a head formed with a hollow slotted
ball, a ratchet-wheel journaled in the head,
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a spring-pressed pawl in the ball for -actu- .

ating sald ratchet-wheel, an operating
handle provided on its attaching end with
a separable sleeve formed with a socket re-
cerving the aforesaid ball, said socket being
provided with a central opening coinciding
with a slot in the ball, and a screw-threaded
member passing through the opening and
slot and provided with means engaging the
iterior of the ball to hold the latter in fric-
tional engagement with the socket as and
for the purpose set forth.

8. A wrench of the class described com-
prising a head provided with a ratchet, a
spring-pressed pawl in the head for actu-
ating the ratchet, a member projecting from
the side of the head, an operating-handle
pivoted loosely to opposite sides of said pro-
jecting member, and separable means for
eflecting a frictional engagement between
?aid handle and member for the purpose set

orth.

9. A wrench of the class described com-
prising a head, a ratchet journaled in the
head, a spring-pressed pawl carried in the
head for actuating said ratchet, a member
projecting rigidly from the head, a handle
provided with a member having a loose piv-
otal connection with the aforesaid member,
and separable means carried by the handle
for retaining the two members in frictional
engagement for the purpose set forth.

10. A wrench of the class described com-
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prising a head formed on one side with a | within the sleeve operative for effecting 4
projection, a ratchet journaled in the head, a | frictional engagement between the sleeva
spring-pressed pawl in the head for actu- | and projection for the purpose set forth.

ating the ratchet, a handle provided on its CHARLES MILLER.
5 attaching end with a sleeve having a loose |  Witnesses:
pivotal connection with opposite sides of Jacos R. Burcnrney,

‘the projection, and a detachable member - M. Liadss,
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