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To all whom it nualy CONCErIL:

Be it known that 1, James D. SmrTH, a citizen
of the United States, residing at Sioux City,
in the county of Woodbury and Stateof lowa,
have invented a new and useful Tire - Bolt
Wrench, of which the following is a specifi-
cation. | |

The invention relates to improvements in

tire-bolt wrenches. o
The object of the present invention is to im-

prove the construction of tire-bolt wrenches

and to provide a simple and comparatively in-
expensive wrench of great strength and dura-

bility adapted to be quickly applied toa wheel

and capable of readily engaging the nut of a
tire-bolt whether the same be embedded 1in
the felly or projecting therefrom.

A further object of the invention 1s to pro-
vide a tire-bolt wrench which can be conven-
iently held and operated and which will be
capable of ready adjustment for enabling 1t
to engage nuts of different sizes.

With these and other objectsin view the In-
vention consists in the construction and novel
combination and arrangement of parts here-
inafter fully described, illustrated in the ac-
‘companying drawings, and pointed out in the
claims hereto appended, it being understood
that various changes in the form, proportion,
size, and minor details of construction within
the scope of the claims may be resorted to
without departing from the spirit or sacrific-
ing any of the advantages of the invention.

In the drawings, Figure 1 is a plan view,
“partly in section, of a tire-bolt wrench con-
structed in accordance with this invention.
Fig. 2 is a longitudinal sectional view taken
substantially on the line 2 2 of Fig. 1. Fig.
3 is a sectional view taken substantially on
the line 3 3 of Fig. 2. Fig. 4 is a detall per-
spective view illustrating the construction of
the trame of the machine. Fig. 5 is a detail
view of one of the adjustable jaws of the

wrench-head. TFigs. 6 and 7T are detall views.

illustratine the constraction of the Inner
clamping member of the wrench-head. Figs.
S and 9 are detail views of the outer clamp-
ine member of the wrench-head. Fig. 10 1s
a detail view of the felly-engaging plate or
member.

Like numerals of reference designate cor-
responding partsinall the figuresof thedraw-
1Ngs. _ | |

1 designates a frame approximately L-

shaped in plan view to enable it to be placed
in position at the rim of a wheel and con-
structed of suitable metal. The frame is pro-
vided at its ends with projecting bearings 3
and 4 for the reception of a crank or operat-
ing shaft 5, which carries aspur-gear 6, and the
latter meshes with a spur-gear 7, which op-
erates in an opening 8 of the projecting por-
tion 9 of the frame. - The gear &8 operates a

rotary wrench-shaft, as hereinatter explained,

and the two gears may be of any desired size
to secure the requisite speed and power. The

“gear or pinion 6, which 1s arranged contigu-
ous to the bearing 3, is provided with a pro-

jecting hub portion having a set-screw 10 tfor
engaging the crank or operating shaft; but 1t

‘may be fixed to the same in any other desired

manner, as will be readily understood. The
operating or crank shaft is preferably pro-
vided with a longitudinal bore, square 1n cross-

‘section, to receive a slidable section or mem-

ber 11, to the outer end of whichissecured a
crank-handle 12, by means of which the shatt
5 is rotated: but any other suitable operating

| device may be employed. Also the bore or
opening of theshaft 5 and thesection or mem-

ber 11 may he of any other desired configu-
ration. The outward movement of the sec-
tion or member 11 is limited by a pin 13, op-
erating in the longitudinal slot 14 of the crank
5: but any other suitable means may be em-
ployved for this purpose.

The portion 9 of the frame is adapted to
extend between the spokes of awheel for en-
abling the rotary wrench-head 15 to engage
a tire-bolt nut- at the inner face of the rim.

‘The wrench-head comprises a pair of adjust-

able nut-engaging jaws 16 and inner and outer
clamping sections or members 17 and 18,

“which are adapted to hold the nut-engaging

jaws in their adjustment. ‘The nut-engaging
jaw, which is substantially V-shaped at 1its
engaging end to receive the corner of a nut,
is provided with a substantially L -shaped
shank 19, extending through a slot 20 of the
outer clamping section or member and engag-
ing a groove or recess 21 at the inner face
thereof and a groove 22 of the inner clamping
section or member. T'he outer clamping sec-
tion or member is provided at diametrically op-
posite points with the slots 20 and the grooves
91, which extend inward toward the center
of the clamping section or member, as clearly
shownin Fig. 8 of thedrawings. 'The grooves
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22 of the inner section or member are dis-
posed radially, as clearly shown in Figs. 6
and 7, and are arranged at regular intervals.
The shank is provided at a point between the
ends of its arm with a projecting lug 23,
adapted to engage a socket 24 of the inner
clamping section or member. The sockets 24
~are arranged 1n a series at opposite sides of
the clamping section or member, the sockets
being located at different distances from the
center for holding the jaws at different ad-
justments. The inner section or member is
provided with opposite cam-grooves 25, dis-
posed eccentrically and adapted to guide the
studs of the shanks from one socket to an-
other. In adjusting the jaws of the wrench-
head the sections are slightly separated to en-
able the arms of the shanks to disengage the
- radial grooves of the inner clamping mem-
ber. Theinnerclamping member is then par-
tially rotated to bring the desired sockets in
alinement with the studs of the shanks, and
the cam-grooves move the shanks inward or
outward. When the jaws have been prop-
erly adjusted, the clamping members are fit-
ted together and are secured by a nut 26.
The inner clamping member is fixed to a tu-
bular shaft or sleeve 27, on which the gear 8

1s mounted, and the outer clamping section or

member is provided with a stem 28, which ex-
tends through the sleeve and which is threaded

at 1ts outer end 29 to receive the nut 26. The

nut 26 fits against the adjacent end of the
sleeve and is adapted to hold the clamping sec-
tions or members firmly in engagement with
the shanks of the jaws. By this construction
the parts of the wrench-head are rigidly con-
nected and are adapted to operate on the nut
of a tire-bolt. The frame is provided at the
arm 9 with a projecting loop 80, in the open-
ing of which is arranged a coiled spring 31,
mounted on a reduced portion 32 of the sleeve
and engaging a washer 33, which fits against
the shoulder formed by such reduction. The
colled spring is interposed between the washer
and the outer end of the loop 30 and is adapt-
ed to hold the wrench-head and the wrench
shaft or sleeve in an extended position be-

yond a yieldably - mounted felly - engaging

plate or member 34. The yieldably-mounted
tubular wrench shaft or sleeve is slidably.con-
nected with the gear 8, preferably by means

of a feather or key; but any other means may

be employed, as will be readily understood.
T'he felly-engaging plate or member 34 is

provided with a central opening 35 for the

passage of the wrench-head, and it is pro-
vided at its ends. at opposite sides of the
wrench-head with apertures 35 for the recep-
tion of guides 36, consisting of screws mount-
ed in threaded sockets or openings of the pro-
jecting portion 9 of the frame. The screws
“or bolts guide and support the felly-engaging
plate or member and have coiled springs 87

disposed on them for holding the felly-engag-
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ing plate or member yieldably inengagement
with a felly. s

The device 1s provided with a slidable bolt-
holder 38, codperating with the felly-engaging
means of the frame to form a clamp and con-
sisting of a substantially L-shaped bar or mem-
ber having its arm 39 arranged in a groove or
way 40 of the frame. The other arm is ar-
ranged at the outer end of the frame and is

provided with a bolt-engaging tool 41, suit-

ably secured to the L-shaped bar or member
and disposed opposite the rotary wrench-head. -
The bolt-engaging tool is oppositely beveled
to provide a chiseled edge to enable it to en-
gage a bolt having either a grooved or smooth
head. The arm 39, whichslides in the way, is
provided at intervals with teeth 42, forming a
rack and arranged at the outer edge of the said
arm 39 1n position to be engaged by a lever 43,
which is provided with a curved series of
teeth 44, as clearly shown in Figs. 1 and 3 of
the drawings. The rack is of greater length
than the curved series of teeth 44, and the
slidable member 38 is adjustable by disen-
gaging the lever from it.. The lever is ful-
crumed on a hollow or tubular stud 45 and is
engaged by a coiled spring 46, which holds
the lever normally in position for actuating
the slidable member 38. Theouter end of the
spring fits against a washer 47, arranged on a
bolt or screw 48, which passes through the
tubular stud 45 and engages threads of a han-
dle 49. The handle 49 extends from the frame
and carries the stud 45. The lever and the
handle are adapted to be gripped simultane-
ously for holding the device.and for causing
the slidable member to engage the head of a
bolt. When a wheel is arranged horizon-
tally, the device will be introduced between
the spokes from the top with the handle and
the lever in an upright position. The crank
will lie beyond the wheel. The handle and
the lever extend outward from the frame sub-
stantially at right angles to the operating-
shaft, and by this arrangement the device
may be conveniently held in the left hand and
operated with the right hand.

The device is adapted for both screwing
nuts on tire-bolts and removing them there-
from, and the rotary wrench-head is adapted
to be adjusted to fit nuts of different sizes in
order that the wrench may operate on vari-
ous kinds of vehicles. _ '

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

1. In a wrench of the class described, the
combination of a frame having yieldable felly-
engaging means and provided with a handle,
bolt-engaging means having an operating-han-
dle located adjacent to the said handle, said

‘bolt- engaging meaus codperating with the
felly-engaging means of the frame to form a

clamp, and rotary nut-engaging means carried
by the frame. |
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9. In a wrench of the class described, the
combination of a frame, a rotary wrench-head,
means for operating the wrench-head, a shid-
able bolt-engaging member having arack, and
an oper atmﬂ'-lever having a curved series of
teeth. said series being of a length less than
the rack, and the lever being movable laterally
of the rack to engage 1t with and disengage 1t
from the same.

3. In a wrench of the class described, the
combination of aframe, arotary wrench- head
means for operating the wrench- head, a slid-
able bolt-engaging member having a rack, an
operating-lever havingacurved seriesof teeth,
said series being of a length less than the rack,
and the lever being movable independently of
the rack to engage and release the same, and a
Spring engaging “the lever and vieldably hold-
ing the same against movement independently
of the bolt- -engaging member.

4. In a wrench of the class described, the
combination of a frame, provided with a groove
or way, a rotary wr ench-head q bolt—enwawmc}“
member having an arm slldable in the groove
or way and provided with a rack, an opera,t—
ing-lever having a curved series of teeth mesh-
ing with the rack, a handle fixed to the frame

and having a hollow stud forming a pivot for |
the lever and permitting the latter to slide in
and out of engagement with the rack, a spring

disposed on the stud and holding the lever
normally in engagement with the rack, and
means for securing the spring on the stud.

5. In a wrench of the class described, the

combination of a frame provided at its eénds
with rigid parallel arms of unequal length, an
operating - shaft mounted on the arms, a
wrench-shaft carried by the long arm of the
frame, gearing connecting the shafts, and a
clamping member slidable on the frame longi-
tudinally thereof and provided with an arm
located at and extending beyond the shortarm
of the frame and provided with means for en-
oaoing the head of a bolt.
7 6. Ina wrench of the class descrlbed the
combination of a frame, a yleldably—mounted
felly-engaging member, a yieldably-mounted
wrench-shaft having a wrench-head normally
projecting beyond the felly-engaging member,
means for operating the shaft, and a bolt-
holdel |

In a wrench of the class desorlbed the

.cembma,tlon of a frame provided with oppo-
site guides, a felly-engaging member mounted
on the said guides, a yieldably-mounted rotary
wrench-head normally projecting beyond the
felly-engaging member, and means for oper-
ating the wr ench head.

3. In a wrench of the class described, the
combination of a frame, a yieldably- mounted

felly-engaging member slidable on the frame

and having an opening, a rotary wrench-head
vieldably mou*lted a,nd normally projecting

through the opening of the felly-enﬂ‘a,trmw

member, and means for operatma* the wrench-
head - '

9. In a wrench of the class described, the
combination of a frame provided with pro-
jecting guide -screws having heads at their
outer ends, a felly-engaging member pro-
vided with apertures toreceive the screwsand
having an intermediate opening, Spl"an'S dis-
posed on the screws and engaging the said
member, a yieldably- -mounted rotary wrench-
head norma,lly extending through the open-
ing of the felly- enwaWinG member, and means
for operating the wrench head. |

10. In a wrench of the class described, the -
combination of a frame, an Qpemtmo—shaft
tubular wrench-shatt having an Inner clamp-
ine member, gearing connecting the shafts, a -
stem extendm&rthrouwh the tubular shaft and.
having an outer cla,mpmo‘ member, and ad-
Justab]e jaws engaged by the said clamping
members.

11. In a wrench of the class described, the
combination with a bolt-holder, of a rotary
wrench-head comprising nut-engaging jaws
provided with shanks, and 1nner and outer
clamping members movable toward and from
each other and engaging the shanks of the
jaws and-securing the latter in their adjust-
ment, and means for rotating the wrench-
head. |

12. In a wrench of the class described, the
combination with bolt-holding means, of a ro-
tary wrench-head comprising an inner clamp-
ing member provided with a tubular shatt or
sleeve, an outer clamping member having a
stem extending through the tubular shatt or
sleeve and provided with means for engaging
the same, and nut-engaging jaws held be-
tween the said members, and means for ro-
tating the wrench-head.

13. In a wrench of the class described, the
combination with bolt-holding means, ot a ro-
tary wrench-head comprising inner and outer
clamping members having grooves, one of the
members being also prowded with sockets
located at dlﬁ’erent points, nut-engaging Jaws
having shanks fitted in the said grooves and
promded with means for engaging the said
sockets, means for securmwthe clampmﬂ' mem-
bers in engagement with the shanks of the
jaws, and means for rotating the wrench- head.

14. In a wrench of the class described, the

combination with bolt-holding means, o;t a

wrench - head comprising _opposite clamping
members having radial grooves, one of the

‘members being also provided with sockets

arranged at different points, jaws having
shanks fitted in the grooves and provided with
projecting lugs arranged to engage the sock-
ets, and means for securing the clamping
members In engagement with the shanks of
the jaws, and means for rotating the wrench-

head.
19 In a wrench of the class descrlbed the
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combination with bolt-holding means, of a ro-
tary wrench-head comprising opposite clamp-
ing members having radial slots, one of the
members being also provided at different
- polnts with sockets and having ecam-grooves
extending between the sockets, and jaws hav-
ing shanks fitted in the grooves and provided
with lugs for engaging the sockets, said lugs
being also arranged to operate in the cam-

“grooves, and means for rotating the wrench-
head. |

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

JAMES D. SMITH.

Witnesses: |
E. M. CorBeTT,
S. P. MARrsH.
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